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Supplementary Fig 6. 
 
A. Percent ID from Clustal Omega 
B. Organisms included in analysis (all Phyla Expanded) 
C  ? = L,I,V,M,A. ? = F,Y,W. ? = T,S,C,G,Q,N. ? = R,K,H. ? = D,E. ? = P. ? = A,G,S,T,P,V. 
Human autophosphorylation sites = SQ TQ Other = SQ TQ 
Residues identical in all species are bolded. 
 
 
A. CLUSTAL OMEGA ALL PHYLA EXPANDED LIST  
85 sequences 
 
Percent ID (From CLustal Omega 
 
 
     1: PARAMECIUM       100.00   30.73   24.74   17.37   18.78   18.00   17.63   17.92   16.45   16.35   17.81   16.63   17.10   17.64   17.26   16.86   17.20   17.28   17.45   17.29   16.75   16.90   15.41   22.88   18.66   18.04   18.12   17.71   16.48   16.60   19.08   19.47   20.31   19.85   19.55   19.22   20.64   20.88   21.00   20.75   18.11   17.31   17.67   17.16   19.77   18.21   18.45   18.30   18.62   18.88   18.46   18.32   18.79   19.49   19.66   19.10   19.07   18.85   19.83   18.46   19.54   19.71   19.77   19.59   19.45   19.13   19.20   19.26   19.68   19.82   19.49   19.34   19.63   19.65   19.66   19.68   18.60   20.06   19.95   18.99   19.53   19.48   18.99   19.44   19.36 
     2: TETRAHYMENA       30.73  100.00   28.67   18.73   19.58   18.00   18.97   19.33   18.35   18.21   17.93   16.76   17.96   18.34   19.10   17.24   18.32   19.76   17.90   18.93   19.43   17.54   16.74   25.41   20.46   19.73   20.30   20.20   17.00   18.01   19.58   19.65   20.93   20.91   20.31   20.02   21.53   21.95   23.11   22.92   18.30   19.13   19.57   19.12   20.77   19.57   19.89   20.59   21.20   20.16   19.85   20.07   20.83   21.32   21.02   20.95   20.24   20.26   21.05   20.10   21.93   21.41   21.65   21.19   21.05   21.36   20.77   20.83   21.08   20.80   20.90   20.34   20.72   20.97   21.22   21.34   20.18   21.19   21.74   21.40   21.30   21.23   20.54   21.20   21.18 
     3: STYLONCHIA        24.74   28.67  100.00   20.95   21.98   20.18   20.75   20.61   19.33   18.53   19.64   18.35   19.38   20.18   19.18   19.60   20.90   20.50   19.78   20.85   20.05   19.46   17.87   29.66   22.76   22.07   22.41   21.82   18.42   18.87   22.58   22.46   21.39   22.31   22.55   20.30   25.01   25.43   25.47   25.09   19.55   20.51   21.08   20.50   22.82   21.98   22.17   23.05   22.94   22.77   21.79   22.87   23.30   23.77   23.38   23.12   23.39   23.33   23.94   22.36   23.84   22.75   23.21   23.29   23.18   23.44   23.96   23.34   23.62   22.80   23.47   23.03   23.30   23.32   23.11   23.60   23.55   24.85   24.08   24.22   23.29   23.90   23.92   23.67   23.34 
     4: APHANOMYCESa      17.37   18.73   20.95  100.00   56.73   30.90   30.70   30.61   20.11   18.29   18.79   18.71   20.55   20.65   19.14   22.96   21.53   21.10   20.10   22.79   21.95   18.70   18.76   20.02   22.94   22.64   22.40   22.10   20.76   19.53   21.59   21.82   19.61   20.55   22.16   22.09   22.17   23.34   22.65   23.18   20.34   20.75   20.98   20.71   21.14   23.56   21.19   22.90   22.06   21.19   20.99   21.38   23.12   23.19   23.62   23.49   23.50   22.52   23.19   23.13   23.06   23.12   22.85   22.53   22.67   23.04   22.71   22.48   22.91   22.49   22.66   22.74   22.72   22.83   22.58   22.90   23.63   22.93   23.04   23.88   23.40   23.96   24.15   24.08   23.79 
     5: APHANOMYCESe      18.78   19.58   21.98   56.73  100.00   30.96   30.97   31.08   20.41   18.62   19.36   18.33   19.55   20.34   19.00   21.43   20.52   20.31   20.14   22.37   21.32   18.55   18.67   20.87   22.64   22.67   23.22   22.43   20.89   20.48   21.41   22.00   19.89   20.99   22.58   21.33   22.80   23.59   22.95   22.51   20.40   21.23   20.37   20.47   22.09   22.68   21.47   22.80   22.51   21.65   21.17   22.30   22.96   22.88   23.44   23.31   22.87   23.81   22.77   22.73   23.37   23.25   23.10   22.98   22.97   23.32   22.62   22.64   22.80   22.83   22.88   22.65   22.98   23.29   22.55   22.93   23.13   23.70   23.20   24.15   23.46   23.85   23.78   23.79   23.31 
     6: PYTHIUM           18.00   18.00   20.18   30.90   30.96  100.00   44.02   43.80   19.41   17.23   18.62   17.97   18.08   18.72   18.26   20.75   19.75   19.37   19.48   21.40   20.24   18.88   19.40   21.10   21.88   22.36   21.55   21.48   19.66   19.77   22.01   22.63   19.78   21.99   21.76   21.48   22.80   23.25   21.84   22.26   19.96   20.54   20.64   20.54   21.19   22.26   19.97   21.73   21.45   20.04   21.16   21.60   22.75   22.05   22.65   22.41   22.23   21.87   21.87   22.30   21.91   21.26   21.12   21.10   21.41   21.98   20.98   20.98   20.66   21.24   21.65   20.76   20.91   20.90   20.98   21.17   22.33   23.44   22.77   22.84   22.21   23.14   23.26   23.04   23.01 
     7: PLASMOPARA        17.63   18.97   20.75   30.70   30.97   44.02  100.00   61.52   19.82   16.90   18.60   18.11   18.07   19.53   18.92   20.51   20.32   19.91   18.67   21.32   20.63   18.17   18.71   21.09   21.30   21.20   22.09   21.42   19.80   19.85   20.90   21.81   19.77   20.87   22.04   20.94   21.27   21.75   21.97   21.45   19.60   19.91   19.39   19.43   20.58   22.10   19.93   21.18   20.80   20.95   19.78   20.77   21.81   21.78   21.23   21.92   20.94   21.81   21.10   21.82   22.22   21.28   21.60   21.47   22.32   21.84   21.49   21.65   21.68   21.99   21.57   21.68   21.67   21.78   21.77   21.68   22.02   21.83   22.04   22.42   22.08   21.35   22.39   22.28   22.89 
     8: BREMIA            17.92   19.33   20.61   30.61   31.08   43.80   61.52  100.00   19.80   17.26   18.63   17.35   18.39   19.06   18.77   20.71   20.28   19.01   18.81   21.25   20.82   18.97   18.32   20.86   21.95   21.67   22.16   21.96   19.71   19.43   20.85   21.99   19.53   21.53   21.89   21.07   21.15   22.88   21.90   22.05   19.77   20.12   19.96   19.89   21.24   22.14   19.99   21.47   20.86   20.49   19.96   21.20   22.56   22.08   22.28   22.40   21.25   22.05   21.32   22.11   21.70   21.05   20.61   21.64   21.37   21.37   21.61   21.15   21.42   20.71   21.16   21.51   21.14   20.83   20.94   21.42   22.07   22.24   22.39   22.85   22.32   22.49   22.55   23.12   23.08 
     9: AEDES             16.45   18.35   19.33   20.11   20.41   19.41   19.82   19.80  100.00   33.65   24.56   22.31   20.65   20.88   24.78   23.89   26.10   29.88   24.42   24.05   28.21   20.82   18.79   19.54   21.33   20.50   21.53   20.76   22.44   21.68   21.74   22.92   21.39   22.00   22.65   21.94   21.36   21.84   21.95   21.84   22.85   24.54   25.03   21.13   24.89   23.76   24.45   26.61   26.28   23.80   24.72   24.04   25.68   25.20   24.77   25.75   24.99   25.17   24.77   25.81   26.06   25.80   26.48   24.97   25.72   25.77   25.48   26.06   25.93   25.87   25.51   26.15   25.81   26.05   25.76   25.31   25.35   25.37   26.41   25.41   25.91   26.60   27.28   26.68   25.82 
    10: MIDGE             16.35   18.21   18.53   18.29   18.62   17.23   16.90   17.26   33.65  100.00   23.30   21.33   19.75   19.70   23.51   20.42   23.67   27.37   22.78   21.43   25.10   19.46   15.97   18.58   18.98   19.05   19.41   19.49   20.50   20.49   19.54   20.14   20.19   20.22   20.54   19.87   20.00   20.83   20.87   20.32   21.05   21.69   22.19   20.39   22.89   21.53   23.02   23.18   24.22   21.95   21.59   23.12   22.77   23.50   23.11   23.00   23.03   22.72   22.86   22.26   22.90   23.63   23.88   23.66   23.61   23.78   23.95   23.68   23.77   23.92   23.99   23.90   23.91   24.08   23.56   23.92   22.60   23.93   24.15   23.19   23.54   23.51   23.67   24.06   23.26 
    11: BOMBUS            17.81   17.93   19.64   18.79   19.36   18.62   18.60   18.63   24.56   23.30  100.00   42.50   18.79   20.79   25.11   20.51   25.53   25.94   24.16   23.55   28.52   20.65   17.66   19.44   20.39   20.66   21.30   20.54   20.45   21.24   21.06   21.54   21.61   22.02   22.13   20.88   21.12   21.67   22.01   21.38   20.26   23.05   23.42   21.41   23.83   21.96   24.55   24.71   25.47   24.02   23.27   23.03   24.15   25.08   24.38   25.65   24.68   24.98   24.10   24.46   23.66   24.09   24.03   24.09   23.79   23.35   23.47   24.08   24.06   24.36   24.06   23.65   24.09   23.78   23.62   23.58   25.08   25.05   24.82   24.71   24.68   24.50   24.53   25.10   24.64 
    12: ANT               16.63   16.76   18.35   18.71   18.33   17.97   18.11   17.35   22.31   21.33   42.50  100.00   19.72   19.50   23.76   20.64   24.68   24.27   24.37   23.60   26.09   20.07   17.27   18.42   20.32   19.43   19.57   19.18   20.22   20.52   20.67   20.68   20.01   20.64   21.39   20.38   19.52   20.29   21.01   20.40   20.57   23.00   22.61   19.72   22.42   21.01   23.19   24.42   24.22   23.06   22.43   22.58   23.16   22.86   22.91   24.04   23.39   23.88   22.61   23.09   23.23   23.10   22.61   22.36   22.02   22.55   22.07   22.51   22.31   22.70   22.97   22.22   22.56   22.21   22.22   22.53   23.24   22.45   23.20   21.99   23.42   23.49   23.89   23.94   23.64 
    13: WHIPWORM          17.10   17.96   19.38   20.55   19.55   18.08   18.07   18.39   20.65   19.75   18.79   19.72  100.00   37.91   20.43   22.99   22.10   20.84   20.47   24.16   22.52   20.32   18.71   18.61   21.01   20.03   20.14   21.01   22.33   20.95   22.06   22.49   20.41   21.39   22.42   20.90   20.41   21.57   21.45   21.26   21.16   22.01   21.92   21.62   22.85   22.85   23.93   25.01   24.37   23.37   23.41   23.58   24.54   25.76   26.15   25.42   25.64   25.15   24.88   25.67   24.49   24.86   24.87   25.30   25.22   24.61   24.28   25.10   24.73   24.73   24.61   24.62   24.73   24.77   24.68   24.78   25.71   25.31   25.82   25.84   25.42   25.90   25.88   25.98   25.72 
    14: TRICHINELLA       17.64   18.34   20.18   20.65   20.34   18.72   19.53   19.06   20.88   19.70   20.79   19.50   37.91  100.00   21.72   22.58   22.11   21.66   21.90   23.83   23.52   20.62   18.66   20.38   21.74   20.99   21.56   21.10   22.71   21.71   21.95   22.04   21.26   22.93   22.27   21.30   21.22   22.53   22.34   23.22   21.11   23.15   23.17   23.10   24.13   24.33   24.85   24.92   25.09   24.13   23.88   25.43   24.87   26.51   26.23   26.36   26.08   25.27   25.82   26.80   26.22   27.27   27.08   26.93   26.75   26.60   27.10   27.14   27.26   26.91   26.85   26.74   27.02   27.32   27.15   27.33   26.33   26.03   26.82   26.34   26.27   26.11   26.46   26.12   26.51 
    15: BEETLE            17.26   19.10   19.18   19.14   19.00   18.26   18.92   18.77   24.78   23.51   25.11   23.76   20.43   21.72  100.00   21.31   26.95   27.93   26.95   24.20   30.37   22.17   17.24   19.35   20.14   20.60   20.78   21.11   21.18   23.10   21.98   22.04   23.13   23.23   22.29   21.68   21.84   21.66   21.61   22.62   21.78   24.31   24.06   20.96   24.25   22.44   26.16   26.86   25.65   24.58   23.45   24.33   25.65   26.77   25.77   26.32   26.14   26.11   25.31   25.40   26.36   26.41   26.46   26.32   26.13   25.60   25.84   26.43   26.49   25.86   26.37   26.43   26.19   26.01   25.94   26.18   25.84   24.77   26.53   25.72   25.32   26.14   26.53   26.44   25.96 
    16: BARNACLE          16.86   17.24   19.60   22.96   21.43   20.75   20.51   20.71   23.89   20.42   20.51   20.64   22.99   22.58   21.31  100.00   25.63   22.49   22.04   27.98   26.17   22.41   20.49   19.20   23.93   21.99   22.18   22.37   26.59   22.86   23.33   24.06   19.85   22.60   23.69   23.05   22.13   22.16   22.01   21.59   26.64   26.76   25.95   23.88   23.90   26.49   25.65   28.10   25.70   23.39   25.41   24.51   27.25   26.16   27.42   27.98   27.28   27.75   26.50   28.96   27.79   27.61   27.05   26.71   27.58   28.13   27.77   26.96   26.78   27.23   27.12   27.02   26.82   27.37   27.24   27.05   27.90   26.88   27.32   26.96   28.33   27.63   28.81   28.04   27.88 
    17: THRIP             17.20   18.32   20.90   21.53   20.52   19.75   20.32   20.28   26.10   23.67   25.53   24.68   22.10   22.11   26.95   25.63  100.00   27.33   27.28   26.88   32.39   22.42   18.57   20.33   22.06   21.76   21.96   22.23   23.56   23.57   23.36   23.56   22.60   23.97   24.10   22.86   22.49   23.32   23.12   23.31   24.03   25.42   25.71   23.90   25.73   25.36   26.94   28.40   27.47   24.85   25.28   26.15   28.11   27.66   26.89   27.98   27.53   28.12   27.14   27.72   27.85   27.23   27.19   26.69   26.96   27.60   27.15   27.57   27.49   27.21   27.72   27.05   27.58   26.91   27.40   27.00   27.56   27.67   28.70   27.54   27.33   27.71   27.91   28.00   28.00 
    18: FLEA              17.28   19.76   20.50   21.10   20.31   19.37   19.91   19.01   29.88   27.37   25.94   24.27   20.84   21.66   27.93   22.49   27.33  100.00   25.98   24.80   30.62   21.55   17.45   20.12   20.36   20.93   21.12   20.98   21.77   23.39   22.14   22.73   22.75   23.09   23.23   22.20   22.16   23.16   23.22   22.75   22.25   24.88   25.35   22.14   25.90   23.89   25.29   27.05   26.65   24.74   24.39   25.21   26.78   26.70   26.27   26.03   26.12   26.10   26.01   26.02   26.76   26.59   26.47   26.00   26.40   26.45   25.89   26.37   26.37   26.95   26.24   26.28   26.32   26.65   26.36   26.52   25.32   26.53   27.27   26.79   26.45   27.01   26.52   26.90   26.90 
    19: WHITEFLY          17.45   17.90   19.78   20.10   20.14   19.48   18.67   18.81   24.42   22.78   24.16   24.37   20.47   21.90   26.95   22.04   27.28   25.98  100.00   24.77   29.60   21.10   17.48   18.90   20.78   20.57   21.09   20.61   22.13   22.80   22.41   21.26   21.78   22.41   22.71   21.74   21.36   21.47   22.12   21.93   22.15   24.04   24.76   21.47   23.58   22.69   24.64   25.26   25.56   23.60   23.68   24.14   25.39   24.80   24.81   25.45   25.14   25.32   24.41   24.69   25.51   25.61   25.37   25.09   25.87   25.51   24.71   25.59   25.87   25.65   25.65   25.38   25.49   24.92   25.35   25.77   24.28   24.94   25.80   25.23   25.46   24.89   25.74   25.98   26.15 
    20: TICK              17.29   18.93   20.85   22.79   22.37   21.40   21.32   21.25   24.05   21.43   23.55   23.60   24.16   23.83   24.20   27.98   26.88   24.80   24.77  100.00   29.83   22.95   19.61   21.95   24.73   23.85   24.52   23.76   26.05   23.85   24.60   25.09   22.36   25.51   26.10   23.74   24.63   24.50   25.21   25.16   25.24   27.82   27.05   26.19   27.74   27.07   31.30   36.16   32.29   28.23   27.44   30.01   31.84   31.84   33.30   32.81   32.62   32.64   29.94   32.95   31.67   31.63   31.11   30.29   31.64   32.04   31.54   31.48   31.31   31.97   31.48   31.22   31.29   31.40   31.76   31.53   33.15   32.36   31.15   31.86   32.00   32.54   34.01   32.82   31.93 
    21: TERMITE           16.75   19.43   20.05   21.95   21.32   20.24   20.63   20.82   28.21   25.10   28.52   26.09   22.52   23.52   30.37   26.17   32.39   30.62   29.60   29.83  100.00   23.33   18.25   20.99   22.49   22.01   22.39   22.28   24.28   25.05   23.73   24.47   23.46   24.62   25.17   23.82   23.56   23.21   23.74   24.30   25.46   30.02   28.55   24.63   27.40   26.72   28.15   32.17   30.61   27.66   26.90   28.66   31.54   30.97   31.04   31.51   31.60   31.47   29.06   30.28   29.55   30.58   30.44   29.37   30.52   30.55   29.94   29.89   30.55   30.09   30.22   30.30   30.06   30.23   30.43   30.78   31.12   30.47   30.51   30.89   31.46   31.36   31.35   32.02   32.71 
    22: DAPHNIA           16.90   17.54   19.46   18.70   18.55   18.88   18.17   18.97   20.82   19.46   20.65   20.07   20.32   20.62   22.17   22.41   22.42   21.55   21.10   22.95   23.33  100.00   16.68   19.88   19.73   20.22   20.57   20.38   21.55   21.51   20.96   20.05   19.62   21.08   21.80   20.72   19.68   20.54   20.30   20.41   20.92   22.73   22.06   21.61   22.86   21.25   22.80   23.34   22.97   21.38   22.32   22.93   24.27   23.76   23.83   23.26   23.13   23.64   22.47   23.34   23.40   23.53   23.23   22.94   23.63   23.60   23.20   23.12   23.25   23.91   23.37   23.39   23.42   22.87   23.48   23.74   22.83   24.14   24.22   23.01   22.98   23.44   24.00   24.22   23.84 
    23: OSTREOCOCCUS      15.41   16.74   17.87   18.76   18.67   19.40   18.71   18.32   18.79   15.97   17.66   17.27   18.71   18.66   17.24   20.49   18.57   17.45   17.48   19.61   18.25   16.68  100.00   19.52   23.51   22.22   22.80   22.98   18.67   17.32   19.85   20.11   18.06   20.16   19.41   19.25   20.38   19.69   19.42   19.71   18.44   18.29   18.06   18.92   19.88   20.18   19.23   20.22   19.02   19.54   18.32   19.89   19.67   20.04   20.06   19.98   20.67   20.09   20.51   20.22   19.30   19.82   19.58   19.81   19.68   19.48   20.07   19.77   20.04   19.77   20.23   19.92   19.82   20.22   19.84   19.94   20.27   21.19   20.50   19.72   20.44   19.38   20.73   20.74   20.78 
    24: STENTOR           22.88   25.41   29.66   20.02   20.87   21.10   21.09   20.86   19.54   18.58   19.44   18.42   18.61   20.38   19.35   19.20   20.33   20.12   18.90   21.95   20.99   19.88   19.52  100.00   23.67   22.10   22.99   24.08   18.87   19.27   22.19   22.13   21.84   22.74   22.33   21.41   24.11   24.69   25.57   24.62   20.22   21.39   21.45   19.81   22.62   21.53   21.88   23.26   24.08   21.98   21.18   22.26   23.65   24.01   23.37   23.30   22.80   23.30   25.13   22.78   23.48   23.37   23.19   23.78   23.20   23.36   23.47   23.15   23.64   22.90   23.59   23.95   23.69   23.63   23.14   23.71   22.94   23.64   23.89   23.95   23.45   24.34   23.51   23.78   23.76 
    25: KLEBSORMIDIUM     18.66   20.46   22.76   22.94   22.64   21.88   21.30   21.95   21.33   18.98   20.39   20.32   21.01   21.74   20.14   23.93   22.06   20.36   20.78   24.73   22.49   19.73   23.51   23.67  100.00   38.17   40.21   40.10   22.19   21.42   24.36   25.66   21.42   25.66   26.17   24.24   26.06   26.65   26.51   27.01   23.07   24.50   23.20   22.44   24.87   26.40   24.14   25.83   24.08   23.72   23.67   25.32   25.90   27.13   27.06   26.93   27.25   26.35   26.86   28.02   26.89   26.60   26.92   25.55   26.35   26.97   26.73   25.86   26.20   26.12   25.65   25.71   25.82   25.83   26.23   25.79   27.25   27.20   27.12   27.96   27.73   27.77   29.10   28.17   27.68 
    26: CLUBMOSS          18.04   19.73   22.07   22.64   22.67   22.36   21.20   21.67   20.50   19.05   20.66   19.43   20.03   20.99   20.60   21.99   21.76   20.93   20.57   23.85   22.01   20.22   22.22   22.10   38.17  100.00   45.43   47.23   21.93   19.93   23.99   24.53   21.65   25.08   25.30   24.89   26.10   26.34   26.50   27.08   20.95   22.41   22.09   22.13   23.96   24.57   24.15   25.46   24.50   22.95   23.71   23.60   25.11   25.82   26.29   25.73   25.88   25.92   26.48   26.00   25.65   26.05   25.60   25.15   25.65   25.67   26.14   25.65   25.76   25.66   25.35   25.52   25.56   25.99   26.06   25.77   25.74   27.66   27.07   26.51   26.93   26.42   26.88   27.23   26.89 
    27: MOSS              18.12   20.30   22.41   22.40   23.22   21.55   22.09   22.16   21.53   19.41   21.30   19.57   20.14   21.56   20.78   22.18   21.96   21.12   21.09   24.52   22.39   20.57   22.80   22.99   40.21   45.43  100.00   49.54   21.97   20.61   24.24   25.29   22.64   25.69   25.66   24.85   26.46   26.66   26.60   27.17   22.22   23.92   22.72   22.64   24.65   25.40   24.12   25.72   25.15   24.23   24.76   25.37   25.66   26.35   26.85   26.61   25.66   26.77   27.28   27.22   26.89   26.69   26.50   26.24   26.76   27.23   27.12   26.70   26.58   27.16   26.86   26.16   26.52   26.94   26.68   26.51   26.61   27.78   27.35   27.52   27.66   27.62   27.69   28.65   27.77 
    28: LIVERWORT         17.71   20.20   21.82   22.10   22.43   21.48   21.42   21.96   20.76   19.49   20.54   19.18   21.01   21.10   21.11   22.37   22.23   20.98   20.61   23.76   22.28   20.38   22.98   24.08   40.10   47.23   49.54  100.00   21.85   20.48   25.06   24.84   21.45   25.86   25.89   24.92   25.88   27.11   27.42   27.59   21.80   23.00   22.52   21.64   24.45   24.53   24.77   25.73   24.91   23.82   23.80   24.00   26.22   26.36   26.72   26.49   25.82   27.01   26.89   26.47   27.40   26.76   26.91   26.61   26.73   27.47   27.52   26.92   26.93   26.54   27.00   27.04   27.19   27.20   27.04   26.89   26.26   28.20   27.52   27.37   27.06   27.16   27.58   28.23   27.81 
    29: LIGNANO           16.48   17.00   18.42   20.76   20.89   19.66   19.80   19.71   22.44   20.50   20.45   20.22   22.33   22.71   21.18   26.59   23.56   21.77   22.13   26.05   24.28   21.55   18.67   18.87   22.19   21.93   21.97   21.85  100.00   21.86   21.99   22.64   19.21   22.24   23.24   22.42   22.24   22.49   22.15   22.06   23.12   24.46   23.82   22.50   23.80   23.75   24.63   26.28   24.68   24.40   24.64   26.36   27.98   26.88   27.24   27.14   26.59   27.40   24.63   27.26   28.02   26.62   27.27   26.08   27.01   27.57   26.75   26.39   26.29   26.44   26.01   26.61   26.50   26.24   26.59   26.39   27.64   26.55   26.48   26.26   27.36   27.03   28.51   27.63   27.13 
    30: COPEPOD           16.60   18.01   18.87   19.53   20.48   19.77   19.85   19.43   21.68   20.49   21.24   20.52   20.95   21.71   23.10   22.86   23.57   23.39   22.80   23.85   25.05   21.51   17.32   19.27   21.42   19.93   20.61   20.48   21.86  100.00   22.68   22.43   21.51   22.53   22.33   21.78   21.42   21.72   22.01   22.56   23.05   25.13   24.87   21.45   23.69   22.08   24.05   26.29   25.16   24.31   24.43   24.57   24.87   25.41   24.65   24.69   24.94   25.35   25.60   24.99   25.67   25.27   25.86   25.86   26.17   25.47   25.25   25.57   25.77   25.20   25.33   25.49   25.26   25.13   25.69   25.77   25.35   24.55   25.15   25.32   26.17   26.42   25.77   26.18   26.34 
    31: GLOBOSUM          19.08   19.58   22.58   21.59   21.41   22.01   20.90   20.85   21.74   19.54   21.06   20.67   22.06   21.95   21.98   23.33   23.36   22.14   22.41   24.60   23.73   20.96   19.85   22.19   24.36   23.99   24.24   25.06   21.99   22.68  100.00   34.58   28.36   30.11   30.80   28.24   25.21   26.89   27.14   26.56   23.87   24.59   23.82   22.91   24.96   24.29   25.74   26.17   25.48   24.96   24.93   24.34   26.39   26.81   27.10   26.85   26.81   27.74   27.50   25.77   26.74   27.12   26.55   26.89   27.05   27.72   27.06   27.38   26.83   26.84   27.67   26.38   26.66   27.03   26.90   26.50   26.85   27.99   27.68   27.30   27.59   27.23   27.57   27.34   26.74 
    32: PALUSTRIS         19.47   19.65   22.46   21.82   22.00   22.63   21.81   21.99   22.92   20.14   21.54   20.68   22.49   22.04   22.04   24.06   23.56   22.73   21.26   25.09   24.47   20.05   20.11   22.13   25.66   24.53   25.29   24.84   22.64   22.43   34.58  100.00   29.07   31.99   33.34   30.42   26.41   26.85   28.20   27.45   23.70   25.24   24.67   24.04   26.07   27.29   26.48   27.52   26.84   25.18   24.99   25.54   27.75   28.04   28.24   28.77   28.18   28.80   27.97   28.10   28.54   28.11   27.90   28.18   28.80   28.75   28.15   27.94   28.04   28.43   28.17   27.51   28.20   28.39   27.77   27.50   28.49   30.13   29.44   29.60   29.14   28.98   30.00   29.62   28.78 
    33: NEOCALLIMASTIX    20.31   20.93   21.39   19.61   19.89   19.78   19.77   19.53   21.39   20.19   21.61   20.01   20.41   21.26   23.13   19.85   22.60   22.75   21.78   22.36   23.46   19.62   18.06   21.84   21.42   21.65   22.64   21.45   19.21   21.51   28.36   29.07  100.00   29.43   28.70   27.75   24.01   26.39   27.32   25.95   20.98   22.52   22.26   20.88   25.66   22.76   24.74   25.13   25.73   24.95   23.34   24.43   24.93   26.55   25.44   25.37   25.24   25.86   25.13   23.39   24.76   25.49   25.61   25.52   25.41   24.73   25.24   25.67   25.98   25.27   25.78   25.40   25.17   25.81   25.94   25.53   24.23   26.58   26.61   26.92   26.09   25.22   25.34   25.23   25.36 
    34: GLOMUS            19.85   20.91   22.31   20.55   20.99   21.99   20.87   21.53   22.00   20.22   22.02   20.64   21.39   22.93   23.23   22.60   23.97   23.09   22.41   25.51   24.62   21.08   20.16   22.74   25.66   25.08   25.69   25.86   22.24   22.53   30.11   31.99   29.43  100.00   37.04   32.13   26.26   28.52   29.04   28.97   22.98   24.81   25.16   23.07   27.02   26.30   27.44   28.61   27.97   26.66   25.21   26.61   28.75   28.87   29.37   29.08   29.35   29.07   29.19   28.73   28.69   28.70   29.16   28.44   29.48   29.08   29.20   29.39   29.03   29.07   29.43   29.59   29.27   29.04   29.34   28.91   28.76   31.45   30.76   31.00   31.03   29.68   30.49   30.77   30.14 
    35: LOBOSPOR          19.55   20.31   22.55   22.16   22.58   21.76   22.04   21.89   22.65   20.54   22.13   21.39   22.42   22.27   22.29   23.69   24.10   23.23   22.71   26.10   25.17   21.80   19.41   22.33   26.17   25.30   25.66   25.89   23.24   22.33   30.80   33.34   28.70   37.04  100.00   33.39   27.78   28.80   29.62   29.02   22.57   25.09   25.45   23.34   27.01   27.39   27.77   29.11   27.79   26.36   26.73   27.12   28.55   29.40   28.55   29.64   29.66   29.07   29.08   28.22   29.23   28.97   29.29   28.21   29.64   29.10   29.33   29.16   29.03   29.26   28.94   29.29   29.08   28.94   29.03   29.03   29.33   30.86   32.14   30.27   30.98   29.46   31.57   30.60   30.09 
    36: SYNCEPHALASTRUM   19.22   20.02   20.30   22.09   21.33   21.48   20.94   21.07   21.94   19.87   20.88   20.38   20.90   21.30   21.68   23.05   22.86   22.20   21.74   23.74   23.82   20.72   19.25   21.41   24.24   24.89   24.85   24.92   22.42   21.78   28.24   30.42   27.75   32.13   33.39  100.00   25.24   25.14   24.88   25.20   22.46   24.27   23.67   22.20   25.42   25.92   24.29   26.01   25.67   24.69   24.47   25.66   26.55   27.36   27.38   27.91   27.92   27.91   27.76   27.18   27.31   26.96   27.07   26.42   27.47   27.12   26.81   27.12   26.69   27.20   27.51   27.43   27.31   27.32   27.32   27.11   27.27   28.42   29.83   27.79   28.62   28.59   28.97   28.57   27.79 
    37: FUNGIVORUM        20.64   21.53   25.01   22.17   22.80   22.80   21.27   21.15   21.36   20.00   21.12   19.52   20.41   21.22   21.84   22.13   22.49   22.16   21.36   24.63   23.56   19.68   20.38   24.11   26.06   26.10   26.46   25.88   22.24   21.42   25.21   26.41   24.01   26.26   27.78   25.24  100.00   34.18   34.27   33.94   21.31   23.20   22.93   21.85   26.11   25.08   25.07   26.42   26.91   24.70   24.80   25.12   25.78   27.52   26.91   27.61   26.95   26.73   27.99   26.55   26.97   27.47   27.37   27.26   27.25   26.62   27.18   26.98   27.01   27.18   27.30   26.63   26.95   27.32   27.43   26.91   27.33   29.14   29.06   28.15   28.11   28.95   28.39   28.44   28.68 
    38: HALBUM            20.88   21.95   25.43   23.34   23.59   23.25   21.75   22.88   21.84   20.83   21.67   20.29   21.57   22.53   21.66   22.16   23.32   23.16   21.47   24.50   23.21   20.54   19.69   24.69   26.65   26.34   26.66   27.11   22.49   21.72   26.89   26.85   26.39   28.52   28.80   25.14   34.18  100.00   54.76   54.67   21.99   24.24   24.54   22.40   26.41   26.14   25.52   27.26   27.85   26.58   25.63   25.94   27.77   28.37   28.20   29.07   28.65   27.91   27.98   28.70   28.01   27.64   28.18   27.58   27.94   27.75   28.03   28.20   27.41   28.28   28.22   27.91   28.25   27.88   28.30   28.05   28.51   30.37   30.02   29.11   30.03   28.48   29.25   30.27   29.02 
    39: DPURPUREUM        21.00   23.11   25.47   22.65   22.95   21.84   21.97   21.90   21.95   20.87   22.01   21.01   21.45   22.34   21.61   22.01   23.12   23.22   22.12   25.21   23.74   20.30   19.42   25.57   26.51   26.50   26.60   27.42   22.15   22.01   27.14   28.20   27.32   29.04   29.62   24.88   34.27   54.76  100.00   64.31   22.11   24.03   23.59   22.50   27.40   25.77   26.95   27.85   28.71   27.35   26.37   26.68   28.07   28.67   28.53   28.68   29.30   28.29   28.26   27.92   28.29   28.23   28.79   28.32   28.31   27.98   28.57   28.12   28.10   28.12   28.18   28.01   28.15   28.88   28.23   28.81   28.48   31.00   30.75   30.13   30.76   29.85   29.79   30.80   29.63 
    40: PVIOLACEUM        20.75   22.92   25.09   23.18   22.51   22.26   21.45   22.05   21.84   20.32   21.38   20.40   21.26   23.22   22.62   21.59   23.31   22.75   21.93   25.16   24.30   20.41   19.71   24.62   27.01   27.08   27.17   27.59   22.06   22.56   26.56   27.45   25.95   28.97   29.02   25.20   33.94   54.67   64.31  100.00   22.52   23.88   23.10   23.23   27.63   25.86   26.28   28.03   28.59   27.45   26.19   26.59   28.23   28.45   28.82   28.64   28.63   28.46   29.27   28.19   28.81   28.34   28.31   28.37   28.52   28.25   28.96   28.44   28.47   28.39   28.69   28.27   28.56   28.63   28.20   28.84   28.34   30.81   30.93   30.05   30.12   29.95   29.77   31.20   29.75 
    41: AMPHIPOD          18.11   18.30   19.55   20.34   20.40   19.96   19.60   19.77   22.85   21.05   20.26   20.57   21.16   21.11   21.78   26.64   24.03   22.25   22.15   25.24   25.46   20.92   18.44   20.22   23.07   20.95   22.22   21.80   23.12   23.05   23.87   23.70   20.98   22.98   22.57   22.46   21.31   21.99   22.11   22.52  100.00   37.68   36.04   23.00   23.75   25.56   25.12   26.85   25.46   23.27   25.07   24.11   26.26   25.75   26.45   26.67   26.43   26.12   25.45   26.18   25.76   25.27   26.40   25.60   26.18   26.23   25.26   25.24   25.15   25.50   25.09   24.99   24.97   25.07   25.26   25.34   26.79   26.66   25.67   25.85   25.81   27.07   26.90   27.69   27.54 
    42: SHRIMP            17.31   19.13   20.51   20.75   21.23   20.54   19.91   20.12   24.54   21.69   23.05   23.00   22.01   23.15   24.31   26.76   25.42   24.88   24.04   27.82   30.02   22.73   18.29   21.39   24.50   22.41   23.92   23.00   24.46   25.13   24.59   25.24   22.52   24.81   25.09   24.27   23.20   24.24   24.03   23.88   37.68  100.00   59.68   23.74   26.41   26.32   28.75   31.91   29.32   26.92   27.50   27.93   29.81   31.02   31.48   30.80   30.39   31.10   28.49   29.87   30.02   29.16   29.48   29.22   29.68   29.51   29.87   29.57   29.86   29.46   29.82   29.74   29.42   29.71   29.59   29.79   30.58   29.62   28.93   29.97   29.41   31.27   31.18   31.87   32.23 
    43: MUDCRAB           17.67   19.57   21.08   20.98   20.37   20.64   19.39   19.96   25.03   22.19   23.42   22.61   21.92   23.17   24.06   25.95   25.71   25.35   24.76   27.05   28.55   22.06   18.06   21.45   23.20   22.09   22.72   22.52   23.82   24.87   23.82   24.67   22.26   25.16   25.45   23.67   22.93   24.54   23.59   23.10   36.04   59.68  100.00   23.32   26.81   25.37   28.90   31.26   29.87   27.75   27.24   28.10   30.06   31.14   30.62   31.31   31.30   30.78   27.42   29.32   29.68   29.41   29.50   29.25   29.50   29.84   29.60   29.86   29.72   29.50   29.60   29.75   29.66   29.62   29.45   29.71   30.87   29.61   29.16   29.94   29.26   30.52   30.37   30.30   30.68 
    44: TARDIGRADE        17.16   19.12   20.50   20.71   20.47   20.54   19.43   19.89   21.13   20.39   21.41   19.72   21.62   23.10   20.96   23.88   23.90   22.14   21.47   26.19   24.63   21.61   18.92   19.81   22.44   22.13   22.64   21.64   22.50   21.45   22.91   24.04   20.88   23.07   23.34   22.20   21.85   22.40   22.50   23.23   23.00   23.74   23.32  100.00   24.22   24.60   26.29   26.83   25.79   24.83   24.14   26.69   27.23   27.58   28.27   28.62   28.71   28.26   26.73   28.01   27.72   27.87   27.65   26.80   27.57   28.18   27.65   27.71   27.99   28.05   27.80   27.16   27.78   27.59   27.56   27.38   28.80   26.97   27.51   28.59   27.94   27.88   29.07   29.13   28.98 
    45: HYDRA             19.77   20.77   22.82   21.14   22.09   21.19   20.58   21.24   24.89   22.89   23.83   22.42   22.85   24.13   24.25   23.90   25.73   25.90   23.58   27.74   27.40   22.86   19.88   22.62   24.87   23.96   24.65   24.45   23.80   23.69   24.96   26.07   25.66   27.02   27.01   25.42   26.11   26.41   27.40   27.63   23.75   26.41   26.81   24.22  100.00   27.87   29.87   31.82   31.21   29.64   28.88   29.76   31.97   32.84   32.36   32.64   31.88   33.10   32.32   31.13   33.01   32.04   32.26   32.27   32.35   32.37   32.12   31.91   32.70   32.82   32.11   32.56   32.44   32.37   32.44   32.45   32.11   34.65   35.09   34.57   35.61   33.09   33.98   34.11   33.51 
    46: SALPINGOECA       18.21   19.57   21.98   23.56   22.68   22.26   22.10   22.14   23.76   21.53   21.96   21.01   22.85   24.33   22.44   26.49   25.36   23.89   22.69   27.07   26.72   21.25   20.18   21.53   26.40   24.57   25.40   24.53   23.75   22.08   24.29   27.29   22.76   26.30   27.39   25.92   25.08   26.14   25.77   25.86   25.56   26.32   25.37   24.60   27.87  100.00   27.41   29.09   28.59   26.45   26.80   27.70   29.97   30.24   31.59   31.62   30.92   30.83   30.32   32.27   31.61   31.21   31.50   30.56   31.02   31.05   30.31   30.66   30.21   30.95   30.76   31.20   31.28   30.85   31.27   31.03   30.81   32.13   31.29   32.94   32.76   32.28   32.85   33.45   33.35 
    47: SPIDER            18.45   19.89   22.17   21.19   21.47   19.97   19.93   19.99   24.45   23.02   24.55   23.19   23.93   24.85   26.16   25.65   26.94   25.29   24.64   31.30   28.15   22.80   19.23   21.88   24.14   24.15   24.12   24.77   24.63   24.05   25.74   26.48   24.74   27.44   27.77   24.29   25.07   25.52   26.95   26.28   25.12   28.75   28.90   26.29   29.87   27.41  100.00   39.13   38.74   30.61   27.39   31.57   34.19   35.05   34.98   34.70   34.58   34.25   31.08   33.39   32.65   32.93   33.26   33.43   33.17   33.09   32.97   34.07   33.51   33.26   33.02   33.55   33.50   33.42   33.46   33.55   33.67   33.54   34.18   33.60   33.42   33.66   34.70   35.08   34.70 
    48: LIMULUS           18.30   20.59   23.05   22.90   22.80   21.73   21.18   21.47   26.61   23.18   24.71   24.42   25.01   24.92   26.86   28.10   28.40   27.05   25.26   36.16   32.17   23.34   20.22   23.26   25.83   25.46   25.72   25.73   26.28   26.29   26.17   27.52   25.13   28.61   29.11   26.01   26.42   27.26   27.85   28.03   26.85   31.91   31.26   26.83   31.82   29.09   39.13  100.00   44.78   33.51   31.43   34.33   38.41   40.04   40.53   40.28   40.13   40.57   35.84   38.31   38.26   38.30   38.76   37.24   38.81   38.59   37.87   38.16   38.29   38.42   38.47   38.20   38.40   38.69   38.66   38.62   39.48   38.70   38.87   39.91   38.54   40.83   43.51   42.57   40.50 
    49: SCORPION          18.62   21.20   22.94   22.06   22.51   21.45   20.80   20.86   26.28   24.22   25.47   24.22   24.37   25.09   25.65   25.70   27.47   26.65   25.56   32.29   30.61   22.97   19.02   24.08   24.08   24.50   25.15   24.91   24.68   25.16   25.48   26.84   25.73   27.97   27.79   25.67   26.91   27.85   28.71   28.59   25.46   29.32   29.87   25.79   31.21   28.59   38.74   44.78  100.00   32.44   29.52   33.76   36.28   37.41   37.78   37.44   36.43   37.01   33.49   36.03   35.15   35.06   35.13   35.03   35.90   35.47   34.13   35.58   35.64   35.30   34.98   35.52   36.03   36.11   35.77   35.72   36.79   36.80   35.52   35.96   35.73   37.29   38.95   38.12   37.55 
    50: ROTIFER           18.88   20.16   22.77   21.19   21.65   20.04   20.95   20.49   23.80   21.95   24.02   23.06   23.37   24.13   24.58   23.39   24.85   24.74   23.60   28.23   27.66   21.38   19.54   21.98   23.72   22.95   24.23   23.82   24.40   24.31   24.96   25.18   24.95   26.66   26.36   24.69   24.70   26.58   27.35   27.45   23.27   26.92   27.75   24.83   29.64   26.45   30.61   33.51   32.44  100.00   28.57   30.68   33.59   34.75   35.21   34.14   34.28   35.21   31.63   33.17   32.49   32.12   32.92   32.85   32.06   32.50   32.76   33.17   33.31   32.68   33.25   32.92   32.61   33.03   32.85   33.04   34.38   33.68   33.52   33.48   33.37   33.50   34.69   33.93   33.99 
    51: CIONA             18.46   19.85   21.79   20.99   21.17   21.16   19.78   19.96   24.72   21.59   23.27   22.43   23.41   23.88   23.45   25.41   25.28   24.39   23.68   27.44   26.90   22.32   18.32   21.18   23.67   23.71   24.76   23.80   24.64   24.43   24.93   24.99   23.34   25.21   26.73   24.47   24.80   25.63   26.37   26.19   25.07   27.50   27.24   24.14   28.88   26.80   27.39   31.43   29.52   28.57  100.00   29.55   31.57   32.88   32.54   32.09   31.96   32.97   30.22   31.72   34.11   33.52   33.34   33.33   33.64   34.23   33.31   33.97   34.06   34.10   33.95   33.27   33.27   33.56   33.63   33.28   32.19   31.72   31.58   30.80   32.00   32.83   35.23   34.02   32.97 
    52: OCTOPUS           18.32   20.07   22.87   21.38   22.30   21.60   20.77   21.20   24.04   23.12   23.03   22.58   23.58   25.43   24.33   24.51   26.15   25.21   24.14   30.01   28.66   22.93   19.89   22.26   25.32   23.60   25.37   24.00   26.36   24.57   24.34   25.54   24.43   26.61   27.12   25.66   25.12   25.94   26.68   26.59   24.11   27.93   28.10   26.69   29.76   27.70   31.57   34.33   33.76   30.68   29.55  100.00   36.30   40.25   40.41   37.60   41.45   39.25   31.82   34.17   34.43   34.74   34.84   34.69   35.05   34.80   34.10   34.88   34.49   34.99   34.44   34.59   34.88   34.55   34.60   34.60   39.18   35.81   35.16   35.36   35.40   36.06   37.56   37.08   36.02 
    53: CAPITELLA         18.79   20.83   23.30   23.12   22.96   22.75   21.81   22.56   25.68   22.77   24.15   23.16   24.54   24.87   25.65   27.25   28.11   26.78   25.39   31.84   31.54   24.27   19.67   23.65   25.90   25.11   25.66   26.22   27.98   24.87   26.39   27.75   24.93   28.75   28.55   26.55   25.78   27.77   28.07   28.23   26.26   29.81   30.06   27.23   31.97   29.97   34.19   38.41   36.28   33.59   31.57   36.30  100.00   41.60   43.17   43.05   42.40   42.90   35.34   39.53   38.28   38.24   38.77   38.15   39.26   38.45   37.30   38.34   38.33   38.30   39.06   38.48   38.25   38.48   38.64   38.30   41.59   39.94   39.45   39.40   40.18   40.50   43.34   42.85   42.14 
    54: LIMPET            19.49   21.32   23.77   23.19   22.88   22.05   21.78   22.08   25.20   23.50   25.08   22.86   25.76   26.51   26.77   26.16   27.66   26.70   24.80   31.84   30.97   23.76   20.04   24.01   27.13   25.82   26.35   26.36   26.88   25.41   26.81   28.04   26.55   28.87   29.40   27.36   27.52   28.37   28.67   28.45   25.75   31.02   31.14   27.58   32.84   30.24   35.05   40.04   37.41   34.75   32.88   40.25   41.60  100.00   53.84   45.70   52.46   52.95   36.94   40.36   39.82   40.01   41.10   39.91   40.81   40.39   39.41   40.52   40.28   40.80   41.23   39.70   40.02   40.38   40.51   40.47   51.18   41.38   40.30   41.35   41.55   42.17   46.54   45.16   43.60 
    55: SCALLOP           19.66   21.02   23.38   23.62   23.44   22.65   21.23   22.28   24.77   23.11   24.38   22.91   26.15   26.23   25.77   27.42   26.89   26.27   24.81   33.30   31.04   23.83   20.06   23.37   27.06   26.29   26.85   26.72   27.24   24.65   27.10   28.24   25.44   29.37   28.55   27.38   26.91   28.20   28.53   28.82   26.45   31.48   30.62   28.27   32.36   31.59   34.98   40.53   37.78   35.21   32.54   40.41   43.17   53.84  100.00   46.64   58.24   52.88   37.07   41.38   39.69   40.61   40.75   39.22   41.16   40.81   40.12   40.56   40.62   41.01   40.67   40.49   40.26   40.64   40.89   40.88   51.54   42.16   41.38   41.77   42.63   42.96   46.54   44.99   43.73 
    56: LINGULA           19.10   20.95   23.12   23.49   23.31   22.41   21.92   22.40   25.75   23.00   25.65   24.04   25.42   26.36   26.32   27.98   27.98   26.03   25.45   32.81   31.51   23.26   19.98   23.30   26.93   25.73   26.61   26.49   27.14   24.69   26.85   28.77   25.37   29.08   29.64   27.91   27.61   29.07   28.68   28.64   26.67   30.80   31.31   28.62   32.64   31.62   34.70   40.28   37.44   34.14   32.09   37.60   43.05   45.70   46.64  100.00   46.20   45.73   37.06   42.03   40.05   40.85   40.27   39.59   41.62   40.83   39.84   40.43   40.14   41.11   40.93   40.86   40.93   40.24   40.82   40.41   44.84   41.70   42.95   41.88   42.71   44.26   47.56   46.34   44.25 
    57: OYSTER            19.07   20.24   23.39   23.50   22.87   22.23   20.94   21.25   24.99   23.03   24.68   23.39   25.64   26.08   26.14   27.28   27.53   26.12   25.14   32.62   31.60   23.13   20.67   22.80   27.25   25.88   25.66   25.82   26.59   24.94   26.81   28.18   25.24   29.35   29.66   27.92   26.95   28.65   29.30   28.63   26.43   30.39   31.30   28.71   31.88   30.92   34.58   40.13   36.43   34.28   31.96   41.45   42.40   52.46   58.24   46.20  100.00   51.45   36.78   41.03   40.12   40.43   40.68   39.08   40.81   40.75   39.36   39.99   40.30   40.53   40.64   39.76   40.25   40.62   40.51   40.49   49.15   40.64   41.32   41.52   42.22   42.62   45.53   43.87   42.23 
    58: SNAIL             18.85   20.26   23.33   22.52   23.81   21.87   21.81   22.05   25.17   22.72   24.98   23.88   25.15   25.27   26.11   27.75   28.12   26.10   25.32   32.64   31.47   23.64   20.09   23.30   26.35   25.92   26.77   27.01   27.40   25.35   27.74   28.80   25.86   29.07   29.07   27.91   26.73   27.91   28.29   28.46   26.12   31.10   30.78   28.26   33.10   30.83   34.25   40.57   37.01   35.21   32.97   39.25   42.90   52.95   52.88   45.73   51.45  100.00   35.96   40.70   39.04   39.87   40.41   39.95   40.61   39.97   39.34   40.27   39.80   40.56   40.04   40.27   39.89   40.66   40.08   39.93   52.19   40.87   40.12   41.22   41.47   41.91   45.60   44.29   42.60 
    59: SPONGE            19.83   21.05   23.94   23.19   22.77   21.87   21.10   21.32   24.77   22.86   24.10   22.61   24.88   25.82   25.31   26.50   27.14   26.01   24.41   29.94   29.06   22.47   20.51   25.13   26.86   26.48   27.28   26.89   24.63   25.60   27.50   27.97   25.13   29.19   29.08   27.76   27.99   27.98   28.26   29.27   25.45   28.49   27.42   26.73   32.32   30.32   31.08   35.84   33.49   31.63   30.22   31.82   35.34   36.94   37.07   37.06   36.78   35.96  100.00   36.28   36.31   36.23   35.98   34.94   37.07   36.98   35.36   35.89   36.08   36.18   36.19   35.99   35.88   35.74   36.02   36.40   36.50   39.55   39.91   40.25   40.98   37.66   39.48   40.22   39.04 
    60: PRIAPULA          18.46   20.10   22.36   23.13   22.73   22.30   21.82   22.11   25.81   22.26   24.46   23.09   25.67   26.80   25.40   28.96   27.72   26.02   24.69   32.95   30.28   23.34   20.22   22.78   28.02   26.00   27.22   26.47   27.26   24.99   25.77   28.10   23.39   28.73   28.22   27.18   26.55   28.70   27.92   28.19   26.18   29.87   29.32   28.01   31.13   32.27   33.39   38.31   36.03   33.17   31.72   34.17   39.53   40.36   41.38   42.03   41.03   40.70   36.28  100.00   39.45   39.30   39.28   38.46   39.72   39.62   39.13   38.84   38.71   39.80   39.36   39.38   39.34   39.24   39.29   39.27   40.55   40.05   39.56   40.10   41.16   41.72   45.56   44.07   42.09 
    61: DANIO             19.54   21.93   23.84   23.06   23.37   21.91   22.22   21.70   26.06   22.90   23.66   23.23   24.49   26.22   26.36   27.79   27.85   26.76   25.51   31.67   29.55   23.40   19.30   23.48   26.89   25.65   26.89   27.40   28.02   25.67   26.74   28.54   24.76   28.69   29.23   27.31   26.97   28.01   28.29   28.81   25.76   30.02   29.68   27.72   33.01   31.61   32.65   38.26   35.15   32.49   34.11   34.43   38.28   39.82   39.69   40.05   40.12   39.04   36.31   39.45  100.00   61.22   61.01   58.85   68.07   68.31   58.41   60.27   59.60   63.59   61.01   59.58   60.30   60.02   61.51   60.93   39.04   39.19   40.74   41.19   41.21   41.49   45.10   44.15   41.07 
    62: ESHARK            19.71   21.41   22.75   23.12   23.25   21.26   21.28   21.05   25.80   23.63   24.09   23.10   24.86   27.27   26.41   27.61   27.23   26.59   25.61   31.63   30.58   23.53   19.82   23.37   26.60   26.05   26.69   26.76   26.62   25.27   27.12   28.11   25.49   28.70   28.97   26.96   27.47   27.64   28.23   28.34   25.27   29.16   29.41   27.87   32.04   31.21   32.93   38.30   35.06   32.12   33.52   34.74   38.24   40.01   40.61   40.85   40.43   39.87   36.23   39.30   61.22  100.00   75.46   63.10   69.77   66.57   62.16   65.41   65.35   69.32   67.54   64.56   65.62   65.46   67.42   66.28   39.49   39.50   40.18   41.18   41.21   42.14   45.42   44.46   41.84 
    63: BSHARK            19.77   21.65   23.21   22.85   23.10   21.12   21.60   20.61   26.48   23.88   24.03   22.61   24.87   27.08   26.46   27.05   27.19   26.47   25.37   31.11   30.44   23.23   19.58   23.19   26.92   25.60   26.50   26.91   27.27   25.86   26.55   27.90   25.61   29.16   29.29   27.07   27.37   28.18   28.79   28.31   26.40   29.48   29.50   27.65   32.26   31.50   33.26   38.76   35.13   32.92   33.34   34.84   38.77   41.10   40.75   40.27   40.68   40.41   35.98   39.28   61.01   75.46  100.00   62.94   69.70   66.59   62.27   65.71   64.97   69.02   67.01   65.14   66.46   65.40   67.44   65.80   39.59   39.77   40.48   41.12   41.23   41.69   45.50   44.10   42.02 
    64: XENOPUS           19.59   21.19   23.29   22.53   22.98   21.10   21.47   21.64   24.97   23.66   24.09   22.36   25.30   26.93   26.32   26.71   26.69   26.00   25.09   30.29   29.37   22.94   19.81   23.78   25.55   25.15   26.24   26.61   26.08   25.86   26.89   28.18   25.52   28.44   28.21   26.42   27.26   27.58   28.32   28.37   25.60   29.22   29.25   26.80   32.27   30.56   33.43   37.24   35.03   32.85   33.33   34.69   38.15   39.91   39.22   39.59   39.08   39.95   34.94   38.46   58.85   63.10   62.94  100.00   65.71   62.62   64.29   68.00   66.93   66.21   70.09   66.67   67.75   67.27   69.72   68.42   39.51   38.90   40.56   41.08   40.86   40.74   43.96   43.40   41.33 
    65: STERLET           19.45   21.05   23.18   22.67   22.97   21.41   22.32   21.37   25.72   23.61   23.79   22.02   25.22   26.75   26.13   27.58   26.96   26.40   25.87   31.64   30.52   23.63   19.68   23.20   26.35   25.65   26.76   26.73   27.01   26.17   27.05   28.80   25.41   29.48   29.64   27.47   27.25   27.94   28.31   28.52   26.18   29.68   29.50   27.57   32.35   31.02   33.17   38.81   35.90   32.06   33.64   35.05   39.26   40.81   41.16   41.62   40.81   40.61   37.07   39.72   68.07   69.77   69.70   65.71  100.00   76.62   64.82   68.78   68.08   73.68   69.81   67.87   68.57   68.10   70.75   69.72   40.26   40.14   40.78   41.78   41.70   42.63   46.35   44.92   42.73 
    66: GAR               19.13   21.36   23.44   23.04   23.32   21.98   21.84   21.37   25.77   23.78   23.35   22.55   24.61   26.60   25.60   28.13   27.60   26.45   25.51   32.04   30.55   23.60   19.48   23.36   26.97   25.67   27.23   27.47   27.57   25.47   27.72   28.75   24.73   29.08   29.10   27.12   26.62   27.75   27.98   28.25   26.23   29.51   29.84   28.18   32.37   31.05   33.09   38.59   35.47   32.50   34.23   34.80   38.45   40.39   40.81   40.83   40.75   39.97   36.98   39.62   68.31   66.57   66.59   62.62   76.62  100.00   61.72   65.70   64.78   68.75   66.52   63.80   64.59   64.88   66.63   65.49   39.33   39.65   40.35   41.92   41.60   41.60   45.70   43.97   42.62 
    67: HUMAN             19.20   20.77   23.96   22.71   22.62   20.98   21.49   21.61   25.48   23.95   23.47   22.07   24.28   27.10   25.84   27.77   27.15   25.89   24.71   31.54   29.94   23.20   20.07   23.47   26.73   26.14   27.12   27.52   26.75   25.25   27.06   28.15   25.24   29.20   29.33   26.81   27.18   28.03   28.57   28.96   25.26   29.87   29.60   27.65   32.12   30.31   32.97   37.87   34.13   32.76   33.31   34.10   37.30   39.41   40.12   39.84   39.36   39.34   35.36   39.13   58.41   62.16   62.27   64.29   64.82   61.72  100.00   75.07   76.74   65.37   67.78   67.87   69.69   68.51   71.85   70.16   38.80   38.96   39.82   41.33   41.84   41.16   43.55   42.62   40.96 
    68: PLATYPUS          19.26   20.83   23.34   22.48   22.64   20.98   21.65   21.15   26.06   23.68   24.08   22.51   25.10   27.14   26.43   26.96   27.57   26.37   25.59   31.48   29.89   23.12   19.77   23.15   25.86   25.65   26.70   26.92   26.39   25.57   27.38   27.94   25.67   29.39   29.16   27.12   26.98   28.20   28.12   28.44   25.24   29.57   29.86   27.71   31.91   30.66   34.07   38.16   35.58   33.17   33.97   34.88   38.34   40.52   40.56   40.43   39.99   40.27   35.89   38.84   60.27   65.41   65.71   68.00   68.78   65.70   75.07  100.00   80.43   69.53   73.46   72.66   74.41   73.92   77.77   75.81   39.34   39.94   40.51   41.15   41.07   41.26   44.74   43.59   42.03 
    69: TASDEVIL          19.68   21.08   23.62   22.91   22.80   20.66   21.68   21.42   25.93   23.77   24.06   22.31   24.73   27.26   26.49   26.78   27.49   26.37   25.87   31.31   30.55   23.25   20.04   23.64   26.20   25.76   26.58   26.93   26.29   25.77   26.83   28.04   25.98   29.03   29.03   26.69   27.01   27.41   28.10   28.47   25.15   29.86   29.72   27.99   32.70   30.21   33.51   38.29   35.64   33.31   34.06   34.49   38.33   40.28   40.62   40.14   40.30   39.80   36.08   38.71   59.60   65.35   64.97   66.93   68.08   64.78   76.74   80.43  100.00   68.88   71.53   71.25   73.21   73.05   76.51   74.48   38.78   39.65   40.22   41.33   41.42   41.38   44.04   43.24   41.95 
    70: COELACANTH        19.82   20.80   22.80   22.49   22.83   21.24   21.99   20.71   25.87   23.92   24.36   22.70   24.73   26.91   25.86   27.23   27.21   26.95   25.65   31.97   30.09   23.91   19.77   22.90   26.12   25.66   27.16   26.54   26.44   25.20   26.84   28.43   25.27   29.07   29.26   27.20   27.18   28.28   28.12   28.39   25.50   29.46   29.50   28.05   32.82   30.95   33.26   38.42   35.30   32.68   34.10   34.99   38.30   40.80   41.01   41.11   40.53   40.56   36.18   39.80   63.59   69.32   69.02   66.21   73.68   68.75   65.37   69.53   68.88  100.00   71.59   68.39   69.87   69.10   72.27   71.03   39.88   39.55   40.73   41.99   41.67   41.54   46.08   44.61   42.89 
    71: CAECILIAN         19.49   20.90   23.47   22.66   22.88   21.65   21.57   21.16   25.51   23.99   24.06   22.97   24.61   26.85   26.37   27.12   27.72   26.24   25.65   31.48   30.22   23.37   20.23   23.59   25.65   25.35   26.86   27.00   26.01   25.33   27.67   28.17   25.78   29.43   28.94   27.51   27.30   28.22   28.18   28.69   25.09   29.82   29.60   27.80   32.11   30.76   33.02   38.47   34.98   33.25   33.95   34.44   39.06   41.23   40.67   40.93   40.64   40.04   36.19   39.36   61.01   67.54   67.01   70.09   69.81   66.52   67.78   73.46   71.53   71.59  100.00   71.85   73.25   72.72   76.75   74.08   39.16   39.83   41.08   41.61   41.85   41.55   45.52   44.43   41.83 
    72: CANARY            19.34   20.34   23.03   22.74   22.65   20.76   21.68   21.51   26.15   23.90   23.65   22.22   24.62   26.74   26.43   27.02   27.05   26.28   25.38   31.22   30.30   23.39   19.92   23.95   25.71   25.52   26.16   27.04   26.61   25.49   26.38   27.51   25.40   29.59   29.29   27.43   26.63   27.91   28.01   28.27   24.99   29.74   29.75   27.16   32.56   31.20   33.55   38.20   35.52   32.92   33.27   34.59   38.48   39.70   40.49   40.86   39.76   40.27   35.99   39.38   59.58   64.56   65.14   66.67   67.87   63.80   67.87   72.66   71.25   68.39   71.85  100.00   86.53   75.02   79.63   77.85   39.33   39.50   39.71   41.07   40.54   41.25   44.44   43.54   41.29 
    73: OSTRICH           19.63   20.72   23.30   22.72   22.98   20.91   21.67   21.14   25.81   23.91   24.09   22.56   24.73   27.02   26.19   26.82   27.58   26.32   25.49   31.29   30.06   23.42   19.82   23.69   25.82   25.56   26.52   27.19   26.50   25.26   26.66   28.20   25.17   29.27   29.08   27.31   26.95   28.25   28.15   28.56   24.97   29.42   29.66   27.78   32.44   31.28   33.50   38.40   36.03   32.61   33.27   34.88   38.25   40.02   40.26   40.93   40.25   39.89   35.88   39.34   60.30   65.62   66.46   67.75   68.57   64.59   69.69   74.41   73.21   69.87   73.25   86.53  100.00   76.40   81.94   79.43   39.44   40.06   39.95   40.94   40.69   41.54   44.75   43.57   41.15 
    74: GECKO             19.65   20.97   23.32   22.83   23.29   20.90   21.78   20.83   26.05   24.08   23.78   22.21   24.77   27.32   26.01   27.37   26.91   26.65   24.92   31.40   30.23   22.87   20.22   23.63   25.83   25.99   26.94   27.20   26.24   25.13   27.03   28.39   25.81   29.04   28.94   27.32   27.32   27.88   28.88   28.63   25.07   29.71   29.62   27.59   32.37   30.85   33.42   38.69   36.11   33.03   33.56   34.55   38.48   40.38   40.64   40.24   40.62   40.66   35.74   39.24   60.02   65.46   65.40   67.27   68.10   64.88   68.51   73.92   73.05   69.10   72.72   75.02   76.40  100.00   81.27   77.75   39.06   40.00   40.51   41.49   41.43   41.07   44.51   43.33   41.46 
    75: TURTLE            19.66   21.22   23.11   22.58   22.55   20.98   21.77   20.94   25.76   23.56   23.62   22.22   24.68   27.15   25.94   27.24   27.40   26.36   25.35   31.76   30.43   23.48   19.84   23.14   26.23   26.06   26.68   27.04   26.59   25.69   26.90   27.77   25.94   29.34   29.03   27.32   27.43   28.30   28.23   28.20   25.26   29.59   29.45   27.56   32.44   31.27   33.46   38.66   35.77   32.85   33.63   34.60   38.64   40.51   40.89   40.82   40.51   40.08   36.02   39.29   61.51   67.42   67.44   69.72   70.75   66.63   71.85   77.77   76.51   72.27   76.75   79.63   81.94   81.27  100.00   84.52   39.26   40.08   40.48   41.56   41.40   41.60   45.00   43.94   41.37 
    76: ALLIGATOR         19.68   21.34   23.60   22.90   22.93   21.17   21.68   21.42   25.31   23.92   23.58   22.53   24.78   27.33   26.18   27.05   27.00   26.52   25.77   31.53   30.78   23.74   19.94   23.71   25.79   25.77   26.51   26.89   26.39   25.77   26.50   27.50   25.53   28.91   29.03   27.11   26.91   28.05   28.81   28.84   25.34   29.79   29.71   27.38   32.45   31.03   33.55   38.62   35.72   33.04   33.28   34.60   38.30   40.47   40.88   40.41   40.49   39.93   36.40   39.27   60.93   66.28   65.80   68.42   69.72   65.49   70.16   75.81   74.48   71.03   74.08   77.85   79.43   77.75   84.52  100.00   39.06   39.65   40.20   41.16   41.31   41.84   45.07   44.11   41.35 
    77: APLYSIA           18.60   20.18   23.55   23.63   23.13   22.33   22.02   22.07   25.35   22.60   25.08   23.24   25.71   26.33   25.84   27.90   27.56   25.32   24.28   33.15   31.12   22.83   20.27   22.94   27.25   25.74   26.61   26.26   27.64   25.35   26.85   28.49   24.23   28.76   29.33   27.27   27.33   28.51   28.48   28.34   26.79   30.58   30.87   28.80   32.11   30.81   33.67   39.48   36.79   34.38   32.19   39.18   41.59   51.18   51.54   44.84   49.15   52.19   36.50   40.55   39.04   39.49   39.59   39.51   40.26   39.33   38.80   39.34   38.78   39.88   39.16   39.33   39.44   39.06   39.26   39.06  100.00   39.65   39.94   40.23   41.66   41.75   45.85   44.16   42.64 
    78: TRICHOPLAX        20.06   21.19   24.85   22.93   23.70   23.44   21.83   22.24   25.37   23.93   25.05   22.45   25.31   26.03   24.77   26.88   27.67   26.53   24.94   32.36   30.47   24.14   21.19   23.64   27.20   27.66   27.78   28.20   26.55   24.55   27.99   30.13   26.58   31.45   30.86   28.42   29.14   30.37   31.00   30.81   26.66   29.62   29.61   26.97   34.65   32.13   33.54   38.70   36.80   33.68   31.72   35.81   39.94   41.38   42.16   41.70   40.64   40.87   39.55   40.05   39.19   39.50   39.77   38.90   40.14   39.65   38.96   39.94   39.65   39.55   39.83   39.50   40.06   40.00   40.08   39.65   39.65  100.00   45.08   45.24   45.19   41.58   45.08   44.78   42.40 
    79: SOFTCORAL         19.95   21.74   24.08   23.04   23.20   22.77   22.04   22.39   26.41   24.15   24.82   23.20   25.82   26.82   26.53   27.32   28.70   27.27   25.80   31.15   30.51   24.22   20.50   23.89   27.12   27.07   27.35   27.52   26.48   25.15   27.68   29.44   26.61   30.76   32.14   29.83   29.06   30.02   30.75   30.93   25.67   28.93   29.16   27.51   35.09   31.29   34.18   38.87   35.52   33.52   31.58   35.16   39.45   40.30   41.38   42.95   41.32   40.12   39.91   39.56   40.74   40.18   40.48   40.56   40.78   40.35   39.82   40.51   40.22   40.73   41.08   39.71   39.95   40.51   40.48   40.20   39.94   45.08  100.00   49.02   49.45   42.25   45.83   44.44   43.65 
    80: STONYCORAL        18.99   21.40   24.22   23.88   24.15   22.84   22.42   22.85   25.41   23.19   24.71   21.99   25.84   26.34   25.72   26.96   27.54   26.79   25.23   31.86   30.89   23.01   19.72   23.95   27.96   26.51   27.52   27.37   26.26   25.32   27.30   29.60   26.92   31.00   30.27   27.79   28.15   29.11   30.13   30.05   25.85   29.97   29.94   28.59   34.57   32.94   33.60   39.91   35.96   33.48   30.80   35.36   39.40   41.35   41.77   41.88   41.52   41.22   40.25   40.10   41.19   41.18   41.12   41.08   41.78   41.92   41.33   41.15   41.33   41.99   41.61   41.07   40.94   41.49   41.56   41.16   40.23   45.24   49.02  100.00   54.31   43.62   46.72   46.55   43.57 
    81: SEA_ANEMONE       19.53   21.30   23.29   23.40   23.46   22.21   22.08   22.32   25.91   23.54   24.68   23.42   25.42   26.27   25.32   28.33   27.33   26.45   25.46   32.00   31.46   22.98   20.44   23.45   27.73   26.93   27.66   27.06   27.36   26.17   27.59   29.14   26.09   31.03   30.98   28.62   28.11   30.03   30.76   30.12   25.81   29.41   29.26   27.94   35.61   32.76   33.42   38.54   35.73   33.37   32.00   35.40   40.18   41.55   42.63   42.71   42.22   41.47   40.98   41.16   41.21   41.21   41.23   40.86   41.70   41.60   41.84   41.07   41.42   41.67   41.85   40.54   40.69   41.43   41.40   41.31   41.66   45.19   49.45   54.31  100.00   44.27   47.17   47.64   44.24 
    82: SEACUKE           19.48   21.23   23.90   23.96   23.85   23.14   21.35   22.49   26.60   23.51   24.50   23.49   25.90   26.11   26.14   27.63   27.71   27.01   24.89   32.54   31.36   23.44   19.38   24.34   27.77   26.42   27.62   27.16   27.03   26.42   27.23   28.98   25.22   29.68   29.46   28.59   28.95   28.48   29.85   29.95   27.07   31.27   30.52   27.88   33.09   32.28   33.66   40.83   37.29   33.50   32.83   36.06   40.50   42.17   42.96   44.26   42.62   41.91   37.66   41.72   41.49   42.14   41.69   40.74   42.63   41.60   41.16   41.26   41.38   41.54   41.55   41.25   41.54   41.07   41.60   41.84   41.75   41.58   42.25   43.62   44.27  100.00   48.05   53.71   50.82 
    83: LANCELET          18.99   20.54   23.92   24.15   23.78   23.26   22.39   22.55   27.28   23.67   24.53   23.89   25.88   26.46   26.53   28.81   27.91   26.52   25.74   34.01   31.35   24.00   20.73   23.51   29.10   26.88   27.69   27.58   28.51   25.77   27.57   30.00   25.34   30.49   31.57   28.97   28.39   29.25   29.79   29.77   26.90   31.18   30.37   29.07   33.98   32.85   34.70   43.51   38.95   34.69   35.23   37.56   43.34   46.54   46.54   47.56   45.53   45.60   39.48   45.56   45.10   45.42   45.50   43.96   46.35   45.70   43.55   44.74   44.04   46.08   45.52   44.44   44.75   44.51   45.00   45.07   45.85   45.08   45.83   46.72   47.17   48.05  100.00   52.68   48.39 
    84: STARFISH          19.44   21.20   23.67   24.08   23.79   23.04   22.28   23.12   26.68   24.06   25.10   23.94   25.98   26.12   26.44   28.04   28.00   26.90   25.98   32.82   32.02   24.22   20.74   23.78   28.17   27.23   28.65   28.23   27.63   26.18   27.34   29.62   25.23   30.77   30.60   28.57   28.44   30.27   30.80   31.20   27.69   31.87   30.30   29.13   34.11   33.45   35.08   42.57   38.12   33.93   34.02   37.08   42.85   45.16   44.99   46.34   43.87   44.29   40.22   44.07   44.15   44.46   44.10   43.40   44.92   43.97   42.62   43.59   43.24   44.61   44.43   43.54   43.57   43.33   43.94   44.11   44.16   44.78   44.44   46.55   47.64   53.71   52.68  100.00   54.95 
    85: SEA_URCHIN        19.36   21.18   23.34   23.79   23.31   23.01   22.89   23.08   25.82   23.26   24.64   23.64   25.72   26.51   25.96   27.88   28.00   26.90   26.15   31.93   32.71   23.84   20.78   23.76   27.68   26.89   27.77   27.81   27.13   26.34   26.74   28.78   25.36   30.14   30.09   27.79   28.68   29.02   29.63   29.75   27.54   32.23   30.68   28.98   33.51   33.35   34.70   40.50   37.55   33.99   32.97   36.02   42.14   43.60   43.73   44.25   42.23   42.60   39.04   42.09   41.07   41.84   42.02   41.33   42.73   42.62   40.96   42.03   41.95   42.89   41.83   41.29   41.15   41.46   41.37   41.35   42.64   42.40   43.65   43.57   44.24   50.82   48.39   54.95  100.00 
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B. Percent Identity 

SEQUENCE %ID SEQUENCE % ID SEQUENCE % ID SEQUENCE % ID 
HUMAN            100 PRIAPULA         39.13 MOSS             27.12 PARAMECIUM       19.2 
TASDEVIL         76.74 TRICHOPLAX       38.96 TRICHINELLA      27.1 
PLATYPUS         75.07 APLYSIA          38.8 GLOBOSUM         27.06 
TURTLE           71.85 LIMULUS          37.87 SYNCEPHALASTRUM  26.81 
ALLIGATOR        70.16 CAPITELLA        37.3 LIGNANO          26.75 
OSTRICH          69.69 SPONGE           35.36 KLEBSORMIDIUM    26.73 
GECKO            68.51 SCORPION         34.13 CLUBMOSS         26.14 
CANARY           67.87 OCTOPUS          34.1 FLEA             25.89 
CAECILIAN        67.78 CIONA            33.31 BEETLE           25.84 
COELACANTH       65.37 SPIDER           32.97 AEDES            25.48 
STERLET          64.82 ROTIFER          32.76 AMPHIPOD         25.26 
XENOPUS          64.29 HYDRA            32.12 COPEPOD          25.25 
BSHARK           62.27 TICK             31.54 NEOCALLIMASTIX   25.24 
ESHARK           62.16 SALPINGOECA      30.31 WHITEFLY         24.71 
GAR              61.72 TERMITE          29.94 WHIPWORM         24.28 
DANIO            58.41 SHRIMP           29.87 STYLONCHIA       23.96 
LANCELET         43.55 MUDCRAB          29.6 MIDGE            23.95 
STARFISH         42.62 LOBOSPOR         29.33 BOMBUS           23.47 
SEA_ANEMONE      41.84 GLOMUS           29.2 STENTOR          23.47 
STONYCORAL       41.33 PVIOLACEUM       28.96 DAPHNIA          23.2 
SEACUKE          41.16 DPURPUREUM       28.57 APHANOMYCESa     22.71 

SEA_URCHIN       40.96 PALUSTRIS        28.15 APHANOMYCESe     22.62 
SCALLOP          40.12 HALBUM           28.03 ANT              22.07 
LINGULA          39.84 BARNACLE         27.77 BREMIA           21.61 
SOFTCORAL        39.82 TARDIGRADE       27.65 PLASMOPARA       21.49 
LIMPET           39.41 LIVERWORT        27.52 PYTHIUM          20.98 
OYSTER           39.36 FUNGIVORUM       27.18 TETRAHYMENA      20.77 
SNAIL            39.34 THRIP            27.15 OSTREOCOCCUS     20.07 
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C. Clustal Omega Alignment All Phyla.  
 
PARAMECIUM           -----------------------------MNV-LLEKELQKLAAGNYQ------------ 18 
TETRAHYMENA          ----------------------------MLEH-LLESALIKLYQGNFT------------ 19 
STYLONCHIA           -----------------------------MEQ-KIDELLRQLHKFLFA------------ 18 
APHANOMYCESa         -----------------------MSQKCHHLD-QVDRSLRQLYDIASSRD---------- 26 
APHANOMYCESe         -----------------------MNDKSNRFK-ELDRALHQLYNIASSKD---------- 26 
PYTHIUM              ----------------------MAEKVRDRLR-ELTAYLES------------------- 18 
PLASMOPARA           ----------------------MTTKLNERLE-ELTAFLLH------------------- 18 
BREMIA               -----------------------MTKLSERLE-ELAAFLAH------------------- 17 
AEDES                -------------------------------------MF--------------------- 2 
MIDGE                ----------------------------MSDQDVVKRLLEKLRQQLKN------------ 20 
BOMBUS               ------------------------------ME-SFKTFMDIFERAVT------------- 16 
ANT                  ------------------------------MD-SYQTFIDIFKQAAS------------- 16 
WHIPWORM             ----------------------------MVIQ-VLDELWSKLQSLKTSADKGD------- 24 
TRICHINELLA          ----------------------------MAYS-TVDRIRDALNSLKDFIEGAD------- 24 
BEETLE               -----------------------------MDL-SPRDFLKLLYKYLDE-EAED------- 22 
BARNACLE             ----------------------------MAVQ-EIQQLFRELQSVVCR-EELH------- 23 
THRIP                ----------------------------------MDKDIESLWLCLPA-KE--------- 16 
FLEA                 -----------------------------MAS-IVEDTFKDLKLCIQT-KQGT------- 22 
WHITEFLY             ------------------------------MA-EIDEILQDLSHIPSE-P---------- 18 
TICK                 -----------------------------MSE-QIREAL---QRLNAS-DHLA------- 19 
TERMITE              ----------------------------MMGS-ELIGFVEVINSCISG-NHLN------- 23 
DAPHNIA              -----------------------------MEN-ILEDYLFQMHSATCS------------ 18 
OSTREOCOCCUS         ------------------------------MA-DVRALCARARADAASGD---------- 19 
STENTOR              -----------------------------MER-RVEELLNTLHSLTF------------- 17 
KLEBSORMIDIUM        -----------------------------MET-TLVFYLTELREDAVK-RSLG------- 22 
CLUBMOSS             -----------------------------MDS-KVSQYLATLNSEAEEA-LKG------- 22 
MOSS                 -----------------------------MDK-QLGSCLASLRDAADSVRSSG------- 23 
LIVERWORT            -----------------------------MDQ-KLVRCMTALKDEAEAARMGA------- 23 
LIGNANO              ----------------------------MSSD-DIRFVIDKFL---KDPE---------- 18 
COPEPOD              ------------------------------ME-RLEEDVGELCELLSHLESSPGDIQ--- 26 
GLOBOSUM             -----------------------------------------MADLITQLEQLSSRP---- 15 
PALUSTRIS            ----------------------MASQ--AAVE-NLRRCLVELNECVSKSATITSTK---- 31 
NEOCALLIMASTIX       ----------------------MSTNIDI-----LRNLLNELSIINRDVK---------- 23 
GLOMUS               ----------------------MS-----GLD-TLQKCLQELANCRQNIVQKSSFG---- 28 
LOBOSPOR             ----------------------MNSQLDLIRL-SLVELLDEMNGENPDNVDSQ------- 30 
SYNCEPHALASTRUM      ----------------------MS-----VSV-SIEACLQDLSEALRTSLSLK------- 25 
FUNGIVORUM           --MTKSPGSMRNPTYISPSCDTLP-MNGENHR-HLEILLAGIFHLLGPNGETQGKKDVTD 56 
HALBUM               ------------------MFKNMN-NVDSIYQ-RIDGYLVKLHQSVGGTTSTS--TTATT 38 
DPURPUREUM           --MNSNNNNSNN---------NSP-INNNIYQ-RIENYLNKFFQTITDNQSQS--IDTTN 45 
PVIOLACEUM           --MNNNNSNNSNNE--QVTTKLNI-VNNGIYQ-KLSNYLRKLYDIVDKF----------- 43 
AMPHIPOD             ------------------------MAIE-SHN-EVQILLDKLENLVYNDNDS-------- 26 
SHRIMP               ------------------------MAGGGREE-ELDLLLGKLQSFGPGNGQG-------- 27 
MUDCRAB              ------------------------MASGGRED-V-QDLLEKLHHYSSGNELR-------- 26 
TARDIGRADE           ----------------------------MASR-QVLSAVEELSAIVSATP-SL------- 23 
HYDRA                -----------------------------MSG-ELTRLLETIFLLRTKNS---------- 20 
SALPINGOECA          --------------------------MAAARS-ELERLCRNLEEQRLSASPR-------- 25 
SPIDER               ------------------------------MG-DFLDLIQSHLDALKFAQDSD------- 22 
LIMULUS              --------------------------MTGHVG-RLYDQLISLQECLDINSSDY------- 26 
SCORPION             --------------------------MNEITN-SLHENILKLNDFIKYQKDEG------- 26 
ROTIFER              ------------------------------MN-DLEKHIQNLFDSLSNSN---------- 19 
CIONA                ------------------------------MA-RLRECLTKLQQSLLDSD---------- 19 
OCTOPUS              -----------------------------MAR-EI----KRIEQCLNDLWN--------- 17 
CAPITELLA            -----------------------------MAR-ALQEQLAGLVSDTRGQ-PGV------- 22 
LIMPET               ----------------------------MASG-LLEESLRDLHANLKDGGQSE------- 24 
SCALLOP              ----------------------------MAAS-LLENNLRSLHKCLKAGDASA------- 24 
LINGULA              -----------------------------MAG-NLQDLLCTLHSCVGGEEEDA------- 23 
OYSTER               ----------------------------MAAS-LLEDNLRSLNECLTTADNSS------- 24 
SNAIL                -----------------------------MAA-TLEETLRSLHDQ---SGASA------- 20 
SPONGE               ----------------------------------MESRIESLWESLHSSSP-Q------- 18 
PRIAPULA             ---------------------------MARTV-RIEDHVQTLLESLPSDDREA------- 25 
DANIO                -----------------------MAADTSTVG-GIQGYLLKLHSSLEDTVSTN------- 29 
ESHARK               -----------------------MAGPRGAAA-DTLSAFSKLHHLLSLSDVKS------- 29 
BSHARK               ------------M------ADGMRRHGAGVGL-EVERRLQQLEQLLSAQDSRS------- 34 
XENOPUS              MLLAGAGGSSGDG------QDGVASGPAESAA-GILGRLHQLHGLLSL-ESGV------- 45 
STERLET              --MA------------------QPGSCSVGAG-GIQGNLHKLHSFLNATDAKS------- 32 
GAR                  --------------------------MAGSGG-GIQGYLQKLHSLCGAGETKQ------- 26 
HUMAN                --------------------------MAGSGA-GVRCSLLRLQETLSAADRCG------- 26 
PLATYPUS             --------------------------MAGSVP-GPQGSLLRLQRFLEAEDAGV------- 26 
TASDEVIL             -------------------------MSGAGGG-GLQGSLLQLQELLSGGDPGS------- 27 
COELACANTH           --MA------------------EEGGSPSAVE-GVSGYLLKIHSSLTVTDTKS------- 32 
CAECILIAN            --MS------------------VPGVGGDSAV-GVQGSLLRLHASLSSKDPGL------- 32 
CANARY               ------------------------------MA-GVQQCLLQLHRCLQPGDAGG------- 22 
OSTRICH              -------------------------------------------MCS-------------- 3 
GECKO                MAIS------------------LPVA----GG-GLQGLLLQLHGTLQSPDPAS------- 30 
TURTLE               MAAA------------------LPVGG---GG-GIQGSLHQLSCALQDPDPGT------- 31 
ALLIGATOR            ------------------------------------------------------------ 0 
APLYSIA              -----------------------------MAA-NVANFLQSLHDFIDASI-SS------- 22 
TRICHOPLAX           -----------------------------MAS-NLSQLLIDLHALLNLQS-LH------- 22 
SOFTCORAL            -----------------------------MTE-VIDRYLNQLNSCLKTLSSSR------- 23 
STONYCORAL           -----------------------------MSD-LLNRYLTHLHSLPSL-DAPH------- 22 
SEA_ANEMONE          -----------------------------MTD-AISSRLLQLNELVAEESPLR------- 23 
SEACUKE              ----------------------------MAVP-QISAKLSDLYELLKSSRDTQ------- 24 
LANCELET             ---------------------------MAGSG-SLEARLSELHALLAESDHGH------- 25 
STARFISH             ----------------------------MATA-DLPVKLSELNGLISTKSGLH------- 24 
SEA_URCHIN           ----------------------------MAAA-ELQRHLAELHEVIDSGGTAH------- 24 
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PARAMECIUM           --------------------------RASDIKDS----IEN---ILFENQL--NH----- 38 
TETRAHYMENA          --------------------------DSKQIVQA----ISD---ILLDETL--DD----- 39 
STYLONCHIA           --------------------------DSEQVVNE----LRI---YILDESL--KE----- 38 
APHANOMYCESa         ------------------------VEVDKDTIESFVAALFRRSVRCLLES---------- 52 
APHANOMYCESe         ------------------------VEVDKDTIESAVTTLFRRATRNSLES---------- 52 
PYTHIUM              -------------------------EHAVDSVEESVEHLQLAVADAMARS---------- 43 
PLASMOPARA           -------------------------AQAVESIDETLSHLRLEVSEAMILS---------- 43 
BREMIA               -------------------------EYAVDSVEETLAHLQTEVEEAMALS---------- 42 
AEDES                ----------------------------------------KRFEHVRHWS---TPSPSRA 19 
MIDGE                -------------------------KNQSKCLEI----IGILTEHIEGLA---SP----- 43 
BOMBUS               -------------------------ERNSTNLTE----ILKDSKKYFQNI---AK----- 39 
ANT                  -------------------------HQYFKDLPN----ILKDGQQYLKLV---SL----- 39 
WHIPWORM             ----------------------GAALQAIEDLQD----IKH--LLSFFSG---QE----- 48 
TRICHINELLA          ----------------------S--DQAEDCVQQ----IFN--HFHKLNG---SE----- 46 
BEETLE               ----------------------VASKQCNQLLTN----FSD--ALTHEQI---NS----- 46 
BARNACLE             ----------------------GDPERAIGLILN----IKR---YLEEQF---TD----- 46 
THRIP                -------------------------HDAKILIHR----IAC---HFQNYF---TS----- 36 
FLEA                 --------------------------KAKLCISN----ILR---FFKGEV---TS----- 41 
WHITEFLY             ----------------------D-AQAAENYKQR----LIA--LFSHFKA---QV----- 41 
TICK                 ----------------------E-ALPLAEEVER------T---CVEQSF---SV----- 39 
TERMITE              ----------------------K-YIEAKSNISN----IIS---YFEDKR---KR----- 45 
DAPHNIA              --------------------------NVAEQVND----IKE---IVLKEK---------- 35 
OSTREOCOCCUS         ----------------------GGATSTSGTISV----IRE---RCESCT---ID----- 42 
STENTOR              -------------------------TDPESIIDE----IRA---IVLSPNL--SM----- 38 
KLEBSORMIDIUM        -----------------------SAEELVRRVED----IAD---LCTNLT---SE----- 44 
CLUBMOSS             -----------------------SETDLGVTVDD----LSG---FCSQLV---SD----- 44 
MOSS                 -----------------------GFVDLAPYVVD----FSE---LCKDLY---SD----- 45 
LIVERWORT            -----------------------SASDLNSLISD----VAD---LCKQAL---SD----- 45 
LIGNANO              ------------------------LKESKA--------LFN---VIFNEFASSNE----- 38 
COPEPOD              -----------------------TLNSAELLARS----VYG----LLSEL---------- 45 
GLOBOSUM             ----------------------DIAEA---AVVD----LQN----QIVRM---HA----- 34 
PALUSTRIS            ----------------------ALA-------EG----IQA----ALGDL---DH----- 46 
NEOCALLIMASTIX       -----------------------------SISVE----IYN---FPYKML---NN----- 39 
GLOMUS               ----------------------EAVGEALRYSQD----IDH---IVSNDI---ED----- 51 
LOBOSPOR             -----------------------------VIATN----ICS---M-VMEL---KE----- 45 
SYNCEPHALASTRUM      -----------------------------SIASD----LAT---RVMADV---DD----- 41 
FUNGIVORUM           APAMVDQLTSECTPISEAINSSKDFEGD---------------------VE--LI----- 88 
HALBUM               ATAAITS------ASGGNSNNFSAIDKDGMLIEQ----LSN---VVLKELA---E----- 77 
DPURPUREUM           NNLI----------INNNNNSFK-FENDLLLINE----LSV---ILLKELV--LD----- 80 
PVIOLACEUM           --------------VNNKNASNSLESDSVIIIEE----LKN---VLLKELV--ME----- 75 
AMPHIPOD             -----------------------NGGFAKDIIVD----LSE---LLSSDT---TS----- 48 
SHRIMP               -----------------------DPDAAKDVIVD----IAE---LLAVDL---TP----- 49 
MUDCRAB              -----------------------NARSARDIVVD----ISE---HLTKDL---SP----- 48 
TARDIGRADE           ----------------------STDDNACDAVEQ----IGR---ICLAET---GL----- 46 
HYDRA                -----------------------DSIEVSSTLNN----IFS---LALNI----AD----- 41 
SALPINGOECA          -----------------------RFIAAAAIVAD----IAA---YTRTLT---TP----- 47 
SPIDER               ----------------------SISEKEVSILETI-QKLHD---DYLNFDL--KE----- 49 
LIMULUS              -------------------------EKADNIIKD----IIY---ICMDSRM--SE----- 47 
SCORPION             -------------------------HSSIYVIKD----ISE---ICLRGTL--SE----- 47 
ROTIFER              ------------------------VDAAKSIVLD----IVY---LCGENL---NP----- 40 
CIONA                ------------------------YIQVEVQIKE----ISQ---LCNQRF---SK----- 40 
OCTOPUS              -----------------------GKDDRKQIVED----IAL---ICPNQL---TV----- 39 
CAPITELLA            ----------------------VNARISHESIGN----IGA---ICLNDV---NA----- 45 
LIMPET               ------------------------LDQIDSIVPT----LSQ---ICLHEI---TE----- 45 
SCALLOP              ------------------------VEQSNGIISD----ISQ---LCLHEI---DD----- 45 
LINGULA              ----------------------RGGRKTFDLVRD----IAN---LCLKET---SD----- 46 
OYSTER               ------------------------KEQADSIVAD----ISQ---ICINES---TD----- 45 
SNAIL                ------------------------YNLANGLIAD----IRQ---ICLHEI---SE----- 41 
SPONGE               -----------------------RYSYATEVASD----LYS---LCVEQI---TE----- 40 
PRIAPULA             -----------------------DPETAHSAVAD----LAH---KCLQDI---SK----- 47 
DANIO                -----------------------VAIVCHDIIGD----LGQ---ECMITK---NE----- 51 
ESHARK               -----------------------AAAESHSAVGS----ISR---DFRCSSS--SD----- 52 
BSHARK               -----------------------AAVESHSIVAN----LTH---DLLH-NT--HE----- 56 
XENOPUS              -----------------------GAEGAHSLLHN----LAE---ECLVSAL--GS----- 68 
STERLET              -----------------------AAVESHNLIGN----LGQ---ECMVSK---NE----- 54 
GAR                  -----------------------TALECHSVIGD----LGQ---ECLVVR---NE----- 48 
HUMAN                -----------------------AALAGHQLIRG----LGQ---ECVLSS---SP----- 48 
PLATYPUS             -----------------------SAVAAYQLIRG----LGQ---ECVLSA---GP----- 48 
TASDEVIL             -----------------------AALAAYHLIRA----VGQ---EGVLCT---SP----- 49 
COELACANTH           -----------------------AAIEISNIFGN----LRQ---ECLVTS---DE----- 54 
CAECILIAN            -----------------------EAPVAQSLIRS----LGE---ECVTSS---GD----- 54 
CANARY               -----------------------SALHGYSLLRS----LAE---TCLASL---AS----- 44 
OSTRICH              ------------------------------ERKD----VQA---DCVF------A----- 15 
GECKO                -----------------------AALHGHSLIRS----MAE---TCVTSS---GD----- 52 
TURTLE               -----------------------AALRGYHLIRG----VGE---ACVTST---GD----- 53 
ALLIGATOR            --------------------------------MA----ALV---PVVIRT---GD----- 13 
APLYSIA              -----------------------NREQIEVIIDD----IRQ---VCQHEI---KE----- 44 
TRICHOPLAX           -----------------------RGSNACDIASD----ITV---LCLQTA---SD----- 44 
SOFTCORAL            -----------------------GRE-AADICRD----LRL---YCIENI---NE----- 44 
STONYCORAL           -----------------------CGLDASNTVVD----LGS---FCLENV---SS----- 44 
SEA_ANEMONE          -----------------------GQESA-EIARD----LRA---HCSQLR---DE----- 44 
SEACUKE              -----------------------AAEEAKNVIVD----LGH---VLLRPL---SD----- 46 
LANCELET             -----------------------GAVEAHNLVAD----IAQ---ICLRHT---AE----- 47 
STARFISH             -----------------------VAEKAQDLVVD----LGH---LCLRQL---SE----- 46 
SEA_URCHIN           -----------------------GPETAQDLVVD----IAQ---LCLNQT---RE----- 46 
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PARAMECIUM           -----AEI-GLCSSKIMASEK------SFLEFLTNHVLDK-----D--------TYYAQT 73 
TETRAHYMENA          -----SQI-SLCNSKIFNSDL------NLFTYLENNRTYK-----D--------NLQAQI 74 
STYLONCHIA           -----ADL-AFISSKIFNSNS------SLLEFLRENSLHN-----D--------KLISSV 73 
APHANOMYCESa         -----RAAAELCCFRLFQTTPGQQHAPSLLSIMQL---QD-----Y----GTKKSTLGVV 95 
APHANOMYCESe         -----RAAAEKCCSRLFHGSSGP--TPSLLDILQL---QD-----T----GLRKT-YATL 92 
PYTHIUM              -----RGLAQQCTILLFQSHEPP----SLMEFLDQSGRMS-----E----DLRKREISHA 85 
PLASMOPARA           -----RASAQQCTILLFQSAEPP----SLLRFLSTSAEFT-----D----GARKREISAA 85 
BREMIA               -----RASAQQCTILLFQSTDPP----NLLRFLSSSANFA-----D----DARKREISAA 84 
AEDES                PPSLPKKT-VYRQYYLDTLINSP---NGILSFLQRS--IKAS--GR--------FQKVN- 62 
MIDGE                -----SEV-YYAVELLLEWNEQK---IDVLRFLAKSLHILKS--EK--------FNECN- 83 
BOMBUS               -----DDS-ELMLSILFDKKK------GLLSFLNNELGKYKPEK-G--------FDTAV- 77 
ANT                  -----EHF-ESVVCSIFDERD------GLLWFLNHVIKKYQVIKRV--------VDNTL- 78 
WHIPWORM             -----GDF-DFVVSHFAAKTD-----DALLGILYRFLPLP-----S--------FADGI- 83 
TRICHINELLA          -----RNF-GFCFNSLLSNDS-----NSLLSILSSSIGKT-----A--------FAQTI- 81 
BEETLE               -----TYL-DQSLHYFFSTSS------GLHTFVKKIINKK-----P--------FKTSV- 80 
BARNACLE             -----TDF-QFILSVLFPPNDIA---HGLMGLLQDVREIK-----E--------FGSFK- 83 
THRIP                -----EDI-DLSLHLLFQEEK------GLKSFLDALS-NS-----N--------MKKVS- 69 
FLEA                 -----SEI-DFALSIIFNEDD------GIIPFIKQHISEV-----Y--------LQESI- 75 
WHITEFLY             -----DNL-DYDLSALFNEET------GIITLLHKLLRKT-----K--------YKSCV- 75 
TICK                 -----KDL-GYVTSLLAGDAQ------SLVSFLKKHVATD-----Q--------LKDAK- 73 
TERMITE              -----TDL-DGAFTVLFDKKT------GILQFIQKALKQD-----A--------FTEAI- 79 
DAPHNIA              --------NESVIPVLLNRQN------GLVPLLSKFRDFR-----KEGNT-------VEI 69 
OSTREOCOCCUS         -----GLLASGAIHAIFDAER------GLTAYVRETEGRA-----G--------GGPSKA 78 
STENTOR              -----PSM-AFFSSKLLNSEV------SLLQFILKNRTDS-----D--------RLIWKT 73 
KLEBSORMIDIUM        -----DEL-AFASSVLFDEDS------GIFAFLEAAL--P-----E--------KALAKP 77 
CLUBMOSS             -----EDF-AFAASAVFDRDT------GIFCVVDRLRISR-----E--------RSVHKA 79 
MOSS                 -----EDI-SYAIAIVFDEDT------GIFSILESLLRVR-----D--------KSVVRA 80 
LIVERWORT            -----EDV-SFALALVFDRED------GIFSIVQLLLSIK-----E--------RSVVKA 80 
LIGNANO              -----NFKHNKYLAILFDEPE------GLVYRLQSKEVS----------------EDAK- 70 
COPEPOD              -----RTLNDDFPWLSFIGTD------GLFPKLKKIAGEK-----D--------FANIL- 80 
GLOBOSUM             -----DRK-PLAMSALFNKQQ------GILQLLRTNKDAF---------------TS-KA 66 
PALUSTRIS            -----QDD-ALATALLFDAER------GALQFLRLSLGNK---------------VHNDA 79 
NEOCALLIMASTIX       -----KEI-VYAMSLLFNNEN------GILTFITRTMKYK-----E----------HAYS 72 
GLOMUS               -----QEL-GLATQLLFDPQI------GIIKFLNDTSRVT-----D--------SVLAKA 86 
LOBOSPOR             -----DEI-DMATSLLFNPER------GIMLFLRKALDKT---------------AHTGA 78 
SYNCEPHALASTRUM      -----IDR-DYVCSLLFDPEN------GILRFMRYNGSTK-----D--------STAVSA 76 
FUNGIVORUM           -----SSA-SMISSLLFVGNH------SLLKIVSLSYGDQ-----E--------KHIIKT 123 
HALBUM               -----DEI-GVAASLLFHGDH------NLLKFLERSVLIN-----T--------KDMIKL 112 
DPURPUREUM           -----EEI-GLVASLLFTGDH------SLLKYLEKTSTLN-----T--------KEIVKI 115 
PVIOLACEUM           -----EEI-ALASSLLFSGDH------SILKLIEKTITLN-----S--------KEVVKV 110 
AMPHIPOD             -----AHY-DVHVSCSLG-KN------GLLQFCRQTVSRK-----H--------YGDAK- 81 
SHRIMP               -----AQY-DLYISQVLG-EK------GIITFGRSVSKDQ-----S--------FVEAK- 82 
MUDCRAB              -----VQY-DLFLSHVFG-EK------GIIAFGTRVTKEQ-----A--------FVDVR- 81 
TARDIGRADE           -----RDI-KAIIPIIAEGSD------CFCAILADAAGAS-----L--------V-ATV- 79 
HYDRA                -----NEI-GYFSETLFNENN------GILKFLKLSIGSN-----E--------LENAK- 75 
SALPINGOECA          -----PEL-ALAASILLGSDQ------GVLSFLRQL--------------GLELYEECK- 80 
SPIDER               -----QER-EIGNARIF-CND------GILSLLRNLLIVK-----E--------LRNVK- 82 
LIMULUS              -----KET-AYMCSLVFNEDL------GLTVFLKKTASLS-----Q--------FQNGK- 81 
SCORPION             -----KDR-SYVCSLILRKED------GFLHFLEEAVNTP-----S--------LKDSL- 81 
ROTIFER              -----QTI-TFCLSLFFKREK------NLLTFLRKTITRD-----E--------FRGCK- 74 
CIONA                -----QEL-GLYCSLLLNKSS------GILLVLNKNVSLA-----G--------LKPSR- 74 
OCTOPUS              -----KNI-ESVCTLLFDKEI------GVTTFLRSNANQP-----T----------EIR- 71 
CAPITELLA            -----SDV-DLAYSVIFNHET------GLIKFLKKIIQND-----E--------FEGCK- 79 
LIMPET               -----KDI-DYCSSVLFDKEI------GVTTFLQKISKKN-----E--------YQGSNA 80 
SCALLOP              -----KEI-DLCCSALFDKDK------GIITFLNKTVNKD-----E--------FLGCK- 79 
LINGULA              -----RET-DYCSSLLFNKDT------GLVSFVKKVVKQA-----E--------YDSTK- 80 
OYSTER               -----KDI-DLCCSVLFDKRK------GLVSFLSETVTKE-----E--------FQTCK- 79 
SNAIL                -----KDR-DYCCSALFDKDI------GIIAFLQKVAAKD-----E--------FQSTK- 75 
SPONGE               -----SEL-AYSSSVLFNPDN------GILKFLHDVTTLE-----E--------FASCK- 74 
PRIAPULA             -----RDV-DLTCSVLFSEDR------GVLIFLRRAIPLD-----E--------FKLAK- 81 
DANIO                -----NEL-VLQTSLLFAKEE------GLLSFLRRSLSTE-----KLGTTGVEILRETR- 93 
ESHARK               -----SQL-ALQSSMVFSKDT------GLLVFLRKSLRFE-----E--------FRDSR- 86 
BSHARK               -----SRL-ALHSSLVFSKDE------GLLIFLRKSLSNE-----E--------FRDCR- 90 
XENOPUS              -----SAL-DLNTSLIFSKEF------GLLAFVRKSLSSD-----E--------FKDCR- 102 
STERLET              -----NEL-VLQTSLIFSKEN------GLLAFVRKSLNIE-----D--------FRDTR- 88 
GAR                  -----NEL-VLRSSLLFSKED------GLLSFLRKSLSSE-----D--------FRDVR- 82 
HUMAN                -----AVL-ALQTSLVFSRDF------GLLVFVRKSLNSI-----E--------FRECR- 82 
PLATYPUS             -----AVQ-ALHTSLVFSKEF------GLPVFIRKSLDIE-----E--------FRDCR- 82 
TASDEVIL             -----AVL-ALQTSLIFSKEF------GLLVFIRESLSIE-----E--------FRDCR- 83 
COELACANTH           -----NEL-ALHISLIFSKEI------GLLIFLRKSLSSE-----E--------FRDNR- 88 
CAECILIAN            -----SVL-ALQTSLIFSKEH------GLLAFIHKSLGIE-----E--------FRDCR- 88 
CANARY               -----GEQ-ALHLSLVFSQEY------GLLVFIHRSLTIE-----E--------FRDCR- 78 
OSTRICH              -----LPA-ALHISLVFSQEY------GLLVFIHKSLGIE-----E--------FRDCR- 49 
GECKO                -----VAR-ALQTSLVFSKED------GLLAFIHKSLSTE-----E--------FRECR- 86 
TURTLE               -----GAR-ALQTSLVFSKDN------GLLVFVRKSLSME-----E--------FRECR- 87 
ALLIGATOR            -----SAQ-ALQSSLVFSKDQ------GLLVFIRKSLSIE-----E--------FRDCR- 47 
APLYSIA              -----EET-EYVCSLVFAKDT------GLISFLQKTQNSE-----E--------IQNGK- 78 
TRICHOPLAX           -----AEK-AYCSSALFGQDY------GVVTFLRKSIGLD-----D--------LDKCK- 78 
SOFTCORAL            -----TQL-AYCSSLLFNQDD------GLITFVKAVVQLD-----E--------FAKCK- 78 
STONYCORAL           -----SEQ-AYYSSLLFSGET------SIVSFLRKVITLD-----E--------FQDAK- 78 
SEA_ANEMONE          -----SELGARCSSILFDDKT------GIIRFLHKTIANQ-----E--------FVECK- 79 
SEACUKE              -----TEQ-AFATSEVFHKER------GLLSLLKSIAAKE-----E--------FTGCK- 80 
LANCELET             -----RDV-AYCCSVLFQEST------GITAFLRKTVTLD-----Q--------YLPAK- 81 
STARFISH             -----NEL-AYCCSQLFNKDN------GILVFLNKAIPKD-----E--------LKGSK- 80 
SEA_URCHIN           -----NEL-AFCRSELFQKET------GIITFLQKAVSKD-----E--------YGGSK- 80 
                                                                                  
 



Supplementary Figure 6 CLUSTAL OMEGA ALL PHYLA, EXPANDED 

 6 

PARAMECIUM           KKSLYQILAKYIKNYVQ--------Y--VS----EYLESIISTCIQNF-KKEE-SGV 114 
TETRAHYMENA          RKGLFRTIAAYIKLRKL--------K--VF----EYIELICKNCMSLF-KKEE-SNQ 115 
STYLONCHIA           KKKVYELIIDYLKLRSQ--------E--AT----PYLKLLKDTCLRSF-RSDH-NSL 114 
APHANOMYCESa         LGIALEHLLTFIKDMQD--------T-TLRHAVAGHVGSITQACCILLLSSQL-PSK 142 
APHANOMYCESe         LAFTLEHLVTFLKDMHD--------T--IRQSLASHVETLVPTCCNVLTSSQM-ASK 138 
PYTHIUM              RIKVLELLVGFVKTYSQ--------H-A--AVARTHIVNTMKR-CQAIARSDW-SNK 129 
PLASMOPARA           RIGVFELLSAFLKVYGA--------H-S--ALSKQHVIDLYKV-CQQTARSDP-FNR 129 
BREMIA               RGGVLDLLAKFLKVYGT--------H-P--ALSKQHVVDLFKA-CQQTAHADS-YSR 128 
AEDES                -EEIFDLLRRIIQKHS----------QLVR----KSVESVVRECVRFV-QSSSVSAR 103 
MIDGE                -KKVFELIQTLTKKHP----------DKIK----IYSKNIVDICTIYI-QNVSTSAI 124 
BOMBUS               -KEAFHLLEFIIEQFC----------DIFI----PYIVGTKNVCQQAL-K-TRCSAL 117 
ANT                  -KEAFNFLEFFIIHFYI--------TPCFV----QYIQKIKYVCQIVL-KKKNCNYY 121 
WHIPWORM             -GIGVDILRTVICKASG--------I-RSD-----QRKTMICFALKCA-LVDHLKGK 124 
TRICHINELLA          -VYGIDIIRLAIAKTTS--------L-SPS-----HRKAIMRFTLRLL-KQDYLKGR 122 
BEETLE               -VKFFEIIYALINNFP---------F-KLK----KYVSVIFETCFKVI-KSLLVSSD 121 
BARNACLE             -VEGCRVTADLVSRAGA--------A-SLD----CEAAGIRSTACLLS-GRPQETSA 125 
THRIP                -SDVLNFLEFLIVKLP---------F-SLE----NYVVIIRDIAMSYV-QRTSSSAE 110 
FLEA                 -KFSLDLLLLLVEELP---------I-KIR----EHIKEISKISIKTL-YTDKMAKE 116 
WHITEFLY             -SYTLSEISETILKDHK--------N-RVL----QHVEKIAGFCVKCA-QEDSQSSD 117 
TICK                 -AKSLNILTGWFERVPA--------S-QLL----HHALAIKDVSCQLL-FRDKAAKV 115 
TERMITE              -KESFTLLKQLIDVF-K--------E-RMS----CHVVQIKDLCKTCI-LLEKKAEE 120 
DAPHNIA              IKNVLEIFGHLLEQFIE--------A--MS----SHLVVIKNSTLQYM--NSK-DAK 109 
OSTREOCOCCUS         RVKALETMYECAWRLGERDGIGEG-----------RIRATWDVVSGTV-RREG-SNA 122 
STENTOR              MSNALSLVSDYIRERGN--------R--IN----EYVIEIKEVCLQLMASSTK-SSL 115 
KLEBSORMIDIUM        REKALAFLAKYIEKVKD--------R--IA----PYALFIRKKCYDLY-RRET-SNS 118 
CLUBMOSS             REKCLVFLGEFVRSVGP--------E-RAS----LYCSLIKENALRIL-RIDE-TRS 121 
MOSS                 RESCWSFLALFIKKIGP--------R--AL----HYAALLKEKSLTFF-RRED-SKS 121 
LIVERWORT            RETSLNFVSEFIEKVGE--------R--IL----PHVSFLKENCLLIF-RRDD-SKA 121 
LIGNANO              -KDGLDFLTKLIAQSPA--------L--LA----TSLPKVKCLAESLLFSSIS-SAK 111 
COPEPOD              -QDVLRLLVLLLEKNPE--------Q--FK----QHLADFQVLSDSLY-FMNP-AAK 120 
GLOBOSUM             K----YMMLDFIAE--------------------------LTTCWLFF-SNSKELSA 92 
PALUSTRIS            KAVICKALAGFMYETSS--------S--LR----EYAIDIQSICQSLF-SSFKESSK 121 
NEOCALLIMASTIX       RQILLNLIHDLLENFPN--------Y--LT----EYIDKIRRISENFF-FTEK-AAR 113 
GLOMUS               KIALLEFLFLYIRKIQS--------D--IE----PYTEIIKNVHFGIL-NVDD-EAF 127 
LOBOSPOR             KVTFLEFTAEFISRSRN--------A--IT----PYIVDIKRTCLNLF-LNDS-TAR 119 
SYNCEPHALASTRUM      VTTLLDFLVSFIQKAGT--------S--LQ----RYAPSLKQCCVALI--NAP-SSR 116 
FUNGIVORUM           KESLFKLLKNWLKTIGI--------R--AR----DYAQDIREVCYQSF-RREQ-SNS 164 
HALBUM               KTSILNLISKLIKSFKL--------Q--VA----DYVVPIKSICISLF-RRDQ-SPT 153 
DPURPUREUM           KVAILNLITEFIEILGG--------R--TD----DYAIAIKNTCISIF-RKDQ-SNS 156 
PVIOLACEUM           KTTLLSLISEFIVILQK--------R--TE----NYALAIKNLCISVF-RRDQ-SAS 151 
AMPHIPOD             -KSALEVIRILLEKQAS--------K--VA----QYTDEIFVSSVLLY-RGDP-AAK 121 
SHRIMP               -KSTLDVLKTLLDKEAQ--------K--IN----KYVDDIRKYTLYLY-NVEK-STK 122 
MUDCRAB              -NSTLDLIITLLMKDTK--------K--II----KYVGDITNYTLFLY-NADK-STK 121 
TARDIGRADE           -TAGLQFLIELMEAVVQQEALRK--C--VL----LALPRIWDTTYAIW-RICS-AAK 125 
HYDRA                -GDILRFLSEFCTKK----------L--VK----FYIKGIKETCLALF-FCDT-SVK 113 
SALPINGOECA          -VAALEFLAGFIQRLPA--------D--RL---TPYAVRIKDTCLTCF--RDK-RAK 120 
SPIDER               -LNCFKLLNDIIESSGS--------L--IG----EYGFDILEVCKKYMKQRDA-TAE 123 
LIMULUS              -LEILDFLPKLLDNVKK--------K--AV----SYGVRIKDACFSVF-LRDQ-FAR 121 
SCORPION             -IEALQFLNLFLINIGN--------K--VV----QYGITVKDVVFSIF-LRNQ-LAK 121 
ROTIFER              -VDLLQFLEKFITSAEK--------K--IL----PYSPDIKDTCILLF-SSDK-YSD 114 
CIONA                -DLVLTFLVTFVPRVGS--------Y--VL----QYVDDLRSSCLNVF-RSDG-YSR 114 
OCTOPUS              -HDILAMLINVQQKFGE--------Y--LQ----PYAADLKGICKLQY-NQDD-SAK 111 
CAPITELLA            -CEILELLKTFISKFPG--------K--VH----PYAVDVKDACLQLI-TRDR-RAR 119 
LIMPET               KYGLLELLSDFIHKVGK--------K--AL----PYLVEIKEASLSNY-MTDR-FTK 121 
SCALLOP              -QKLLELLSGFIQKVEK--------K--IL----PYTVDIKDVCVSLF-FRDR-FAK 119 
LINGULA              -TAILETLCLFMERAEK--------K--VL----PYAVDIKDVCITLF-IREE-KAA 120 
OYSTER               -QKILEFLSEFVQRIGK--------K--II----PYVFDIKDVCVSLF-FRER-LAK 119 
SNAIL                -TNLLDFIGDFLQKVGK--------K--LL----PYAIDIKEACVSAF-SRDK-YAK 115 
SPONGE               -EELLKLLSNFVKNLSR--------R--VL----SHIVPITDVCVFIF-MREK-SAK 114 
PRIAPULA             -KELLQLLHSFINKGQT--------R--IL----TYAVDIKDTCLAVF-SRDR-QAD 121 
DANIO                -VEIMNFLGAFLQRMSA--------T--VRGWEKNYAVELKDTCIVVY-TKDK-SAK 137 
ESHARK               -EDVLKLLSEVVERIGE--------A--VG----RYACDIKGTCVVVY-TKEK-AAK 126 
BSHARK               -EEVLKLITAFVEKIKE--------T--VG----PYALDIKDVCLVIY-TKEK-AAK 130 
XENOPUS              -EEALKFLYTFLEKIGS--------N--VQ----PYAMDIKTLCVIVY-TKDR-AAK 142 
STERLET              -EEALKLLTTFLDRIAH--------K--VNGWEKNYACDIKDTCLVVY-TKDR-AAK 132 
GAR                  -EEVLKLLSTFLQRITQ--------S--VKGWERNYAVDIKETCLVVY-TKDK-AAK 126 
HUMAN                -EEILKFLCIFLEKMGQ--------K--IA----PYSVEIKNTCTSVY-TKDR-AAK 122 
PLATYPUS             -EEALKFLCIFLEKIGQ--------K--IE----PYSYDIKSVCISVY-SKDR-AAK 122 
TASDEVIL             -EEALKFLCIFLEKIGQ--------K--IE----PYSLGIKSVCTSVY-TKDK-AAK 123 
COELACANTH           -EEILKFLTAFVEKIGQ--------K--LN----PYACNVKLILFPVF-FFF----- 124 
CAECILIAN            -EETLKFLCIFLEKIGQ--------K--VQ----PYACDIKNTCVVVY-TKEK-AAK 128 
CANARY               -EEALKFLCVFMEKVGD--------K--IH----PYACNIKQTCLSVY-IKER-TAK 118 
OSTRICH              -EEALKFLCAFLEKIGE--------K--VH----PYACNVKQTCISVY-TKER-AAK 89 
GECKO                -EEILKFLCAFLEKIGE--------K--IH----LYAHDVKRTCIIVY-TKDK-SAK 126 
TURTLE               -EEALKFLCAFLEKIGQ--------Q--VH----PYAHDIKQTCISVY-TKEK-AAK 127 
ALLIGATOR            -EEALKFLCTFLEKIGQ--------G--VH----PYACDIKQTCISVY-TKDK-MAK 87 
APLYSIA              -SAALDIISGLIQKVGR--------N--VL----PYAVDIKEATLAVY-SCDR-FAK 118 
TRICHOPLAX           -EDLLKLITAYMEKIGG--------K--IS----PYAVQIKDVCISLF-TRDK-AAR 118 
SOFTCORAL            -EVILSFLAEYIAKVKT--------R--IS----PYATDIKDICLKLF-TKDK-NAR 118 
STONYCORAL           -IELLKFLQSYVMKMGK--------K--IN----PYVVEIKDICLKIF-SQDH-SNK 118 
SEA_ANEMONE          -TELLKFLQSYLGQLNT--------R--VN----PYAVAIKDICMKLL-FQES-SSK 119 
SEACUKE              -EEALRLIGGFLKKRHA--------H--LV----EHAVDIKDTCTALY-LRDK-SSK 120 
LANCELET             -VETLSFLLAFLEKIGR--------K--IQ----PHAVEVKEVCMAVF-SRDR-LSR 121 
STARFISH             -EQLLEFLHAFLLKAGS--------R--LL----ARTVEIKKICISAF-MRDK-SAK 120 
SEA_URCHIN           -VQTLEFLLGFVQKAKE--------L--VL----DHAKDIKDVCMSLY-TRDK-LAK 120 
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PARAMECIUM           AKEASLLPIMKIYKHS------DQQ-ILVKLQV--HKNLYHILLQEC------LET---K 156 
TETRAHYMENA          AKETSLSPIIKIIKCI------DNSELLEKIID--PKNTISALLNEI------KFC---K 158 
STYLONCHIA           VKESSLQLLIKIIETF------NSK-EIEEMIR--PNDMMVMLLDEI------KLR---K 156 
APHANOMYCESa         TRSAAGELVTYFIKHH------KHVSASA-HFD--VASLPDRFLNEL------NSS---K 184 
APHANOMYCESe         CRSEAGYLVKYSVKHY------AP--PSA-SFQ--LPRLIGRLLDEL------KSS---K 178 
PYTHIUM              VRSDALKVVIHVLKYA------TSHISSA-DVE--PVAYMEKIVYDL------KFG---K 171 
PLASMOPARA           VKAQALNVVVNALKYA------HKHTTSD-EIE--PRAYVEKLFYDI------QYS---K 171 
BREMIA               VKAQAVTVVTNVLKYT------ANQVGND-DID--PRAYVEKLFNDI------KFS---K 170 
AEDES                ERELGTAVIQDLLVY---------KCLDE-QYD--MSQLLGELLVVF-----DQRS---K 143 
MIDGE                EKESAVQTIHEVLSN---------NAFGD-DVD--LSKVITDVASIF-----KQKN---- 163 
BOMBUS               IQNAACSTFNMLIANF------EEYEI---ELD----KTVKEFVSLF------RF----- 153 
ANT                  IKKAACNVFTKLIELF------KDHDL---KLV----DTINEFKTDE------QFA---L 159 
WHIPWORM             RE-LVLYLLDELLQV---------RNPVN-TLD---ATEQDGILHC-CLVLLDSLV---K 166 
TRICHINELLA          RE-VVLYLANECIKY---------SSVLS-TESEELNFCYDELLHC-CLALIDSLK---K 167 
BEETLE               EKVKSLEVVIVILEK---------EIFLD-N-----SEIYLEVYNNLLK---SISI---T 160 
BARNACLE             VRSEALQLLITVLAAG------GGRSTPA-H------QMAADLLSKD------LTR---A 163 
THRIP                EKDRAFDILIALVQN---------GPWNA-DLQ--ITPIVTKLFSMA------SHS---T 149 
FLEA                 KS-IALQILVAIVNN---------KEIVD-LLD--INYVIAQVVHH------LEYG---K 154 
WHITEFLY             SKEAALKILIEFISH---------NP------S--VHSLDGRQFSPFITKLLAMKT---K 157 
TICK                 RL-QALVLLSKVLEAC------KGASVCT-ELD--VPGLVERMFMLLS-----QPS---K 157 
TERMITE              KD-KAFDVIQSVLEN---------GPWND-NLN--VDELFDKLINPFKSN---KSN---T 161 
DAPHNIA              LRETSYSVLSQVVIAAQQ----SSGEVID-ELD--FFLLSNKLFEKM-----AASA--ED 155 
OSTREOCOCCUS         VKAAGLRVMLALARWS------ARYLGAE---T--LWAHGRALRRDF-----ERTT---K 163 
STENTOR              VKEAALRPLIKLIEVFSP------NKLKL-IID--PTELFIVLLESK------LKYEERT 160 
KLEBSORMIDIUM        PKANTFDPLFLIIRLQLP----LVTAE---NFA--AADMGRQYFGDY-----RR-----M 159 
CLUBMOSS             VQAAALAPIISLFEIGVL----RAGNATSDGLM--DWKVAEMLLAEF-----RKA----K 166 
MOSS                 VQAAALTPLIVLLELNMA----RLKPA--MFAV--DQELSTLLMLEF-----RKA----K 164 
LIVERWORT            VQAAALSPLLSLLETEIT----RKHIT--VANL--DWTFGEVLLIEY-----RKA----K 164 
LIGNANO              VRIASLNCLSICFKHA------VGSSVDGNQLN--VGQLCERLRLEV-----GQRQ---- 154 
COPEPOD              VKVEGLKLL----QFC------IPGLKDQDVFD--AEKVADRYFREL-----ARTS---K 160 
GLOBOSUM             VKKSAVHVLVALVEEK------LL--D---AAT--LEAMVKRFMTHF-----VQNQ--SK 132 
PALUSTRIS            VKAESFNVLSALLDPT------LNILDPK-KID--IQKLFQFYLQTY-----VQQQ--TK 165 
NEOCALLIMASTIX       TVCASFQVLNILYNPE------KKFLIRD-NIK--PGELFERYMNSY-----VQKY--TK 157 
GLOMUS               VKAASFKPMMAMLDSS------KRIIDPE-KLN--VRDIISRYLEIF-----FVRT-KGT 172 
LOBOSPOR             VKKSSMLPIKILLSSC------SKMIDPE-VLE--IGGLFERIFEAY-----GTQQ--SK 163 
SYNCEPHALASTRUM      VQSSALDVLATLLNPD------ISHLDTS-VFR--IDSLYEQNKRTY-----AS-Y--TK 159 
FUNGIVORUM           VRIAALKALVKLFTLHLK-TLEDG----E-KSA--VVDMSSTIYNEY-----VIG----K 207 
HALBUM               VQAATFEPIQKILHMKL-----TDNINPE-VFG--VREMSDLLLLQF-----TCG----K 196 
DPURPUREUM           VQAAAFGPIKKILHLMSK-ILKEGSIVAE-SFG--VLDMSQLFLLQF-----TCG----K 203 
PVIOLACEUM           VQAMAFAPIKKILHMIPH-YLK--NIRAE-VFG--VREMSDLLLLQF-----TCG----K 196 
AMPHIPOD             VRCAALELLSVLLLRC------VCYLSAD-ILN--VEQLVVDLSMGI-----RGA----- 162 
SHRIMP               VQAAALEVFCTLLAKC------GSHIDIQ-EIN--VDQFIERLCIDI-----RSA----- 163 
MUDCRAB              VCAHALEAFCLLLEKF------SSHVSVQ-DIN--LHQLIEGICIQT-----QRY----- 162 
TARDIGRADE           IRACCADLLSQVAIVA------ARADRIN-DLA--VAEVLSSLLADA-----RRNVGKAI 171 
HYDRA                VKIEVIHVIEKIMLLP------DINQFAV-DLD--IKSLISKFWSEC-----LKSA---K 156 
SALPINGOECA          VKSLSFKPLIALFSHEQLFTDENRGQLLR-ELK--ADDLLKKYLDPF-----HSSA--SK 170 
SPIDER               VKKASMITISKILETC------HGYNGEK-RID--VKSLIEDLFFQL-----TT-G--AK 166 
LIMULUS              VRSGALVCVAKILETC------RGTSQVQ-DFD--IPDLVKKMFMQL-----IQ-A--SK 164 
SCORPION             VKILALSALIKVLELC------SGAISSE-QFN--LQKIVNKIIEYL-----AQAS--SK 165 
ROTIFER              VRCATFSIISKILELT------KGEYEITAKMN--IPKLADDYFLSL-----ANQS---K 158 
CIONA                NREKALQIFNKLIENR------KVGINFDGDYI--RELVSNNLFKEL-----AKSA--SK 159 
OCTOPUS              VKNVALDLLMHVLEAS------SGYYQIS-ELD--IPGLIRKFLMEL-----ANPS---K 154 
CAPITELLA            VKNNATPLLIELLKQT------SGLPVAG-DLQ--VEGMIERLFKEL-----IKSP---K 162 
LIMPET               IKSSALPVLIKVLELS------VGSNMGE-DLK--IQKFIEKFFMEL-----TKAS---K 164 
SCALLOP              VKNGAVPVLAKLLELT------AGTNIGK-DLN--IPKLIEKFFMEL-----TKGS---K 162 
LINGULA              VKKVVIPVLIKLLELT------EGSQMSE-ELN--MREMIELFFMEL-----SRKT---K 163 
OYSTER               IKNLSVPVLAKVLELS------VGSVNVQ-DLG--IDKMINKFFMEL-----TKSV--SK 163 
SNAIL                VKNSALGVLVKVLELT------VGSPIRE-EMK--IDNLVEKLFREL-----TKTS---K 158 
SPONGE               VKNATLNLLINTLELC------GKTEYSH-DLD--IPKIADKFFQAA-----LLPT---K 157 
PRIAPULA             VKNATFPLLIKVLQLC------RGSQTQA-KLD--VPKLIDRYFNEL-----TQSS---R 164 
DANIO                CRNPALDLLIKILYLT------KDSSITQ-NLR--IGDMFNKFYGEL-----CQKH---K 180 
ESHARK               CKAAALDLLITLLHSK------LSSSCLQ-QFK--IGELFNKFYGDL-----SQKS---K 169 
BSHARK               CKVAALDLLLVLLHSK---------VCLQ-EFK--IGDMFNKFYGEL-----AQKS---K 170 
XENOPUS              CKIPSLELLIKLLQLL------KNSIIIE-EFK--IGEIFNKFYGEL-----ATKS---K 185 
STERLET              CKVSALELLIKLLHIT------S-PCLLQ-EFK--VGDMFNKFYGDL-----AQKS---K 174 
GAR                  CRVPALSLLIQLLHGT------KSSGVAQ-DFR--VGDMFNKFYGEL-----SQKS---R 169 
HUMAN                CKIPALDLLIKLLQTF------RSSRLMD-EFK--IGELFSKFYGEL-----ALKK---K 165 
PLATYPUS             CKIPALELLIKLLQTL------RSSRLME-ELK--VGGIFNKFYEEL-----ALKT---K 165 
TASDEVIL             CKIPALELLIELLKTL------RSSRYME-EFQ--LGELFSKFYGEL-----ALKT---K 166 
COELACANTH           -FIFIFFTYLQLLQST------KSPHCIE-EFK--VSEMFNKFYGEL-----AQRS---K 166 
CAECILIAN            CKVPALELLIKVLQIL------KNSYEIE-ELK--VKEIFNKFYSEL-----GVKS---K 171 
CANARY               CKISALELLIKLLHTL------QRSCLME-EMK--VGEIFNKFYEEL-----AARS---R 161 
OSTRICH              CKIPALELLIKLLQNL------RRSCLME-EMK--VGEIFNKFYGEL-----ATRS---K 132 
GECKO                CRIPALELLIKLLQNV------RSACVME-DMK--VGEIFNKFYGEL-----AVKS---K 169 
TURTLE               CKIPALELLIKLLQNL------RSSFLME-ELK--VGEIFNKFYGEL-----AARS---K 170 
ALLIGATOR            CKIPALELLIKLLQNV------QCSSLMG-ELK--VGEIFNKFYGEL-----AGKS---R 130 
APLYSIA              VKNAAIPVLIKLLELT------AGSSLGE-ELK--VDKMIQKFFNEL-----TKAS---K 161 
TRICHOPLAX           VKNATFPPLLQLLSSK------LHSSVVE-ELA--ISKLVDKYMSAC-----KQPT---K 161 
SOFTCORAL            VKNETFEVLLQLFELK------FEPTIVE-KLD--VKNIVEKYFSAC-----SQST---K 161 
STONYCORAL           AKAETLPLMAEILDVK------LESSVVE-KLD--VPKIFDKYFGAC-----IQPV---K 161 
SEA_ANEMONE          VKIETFLPLIQLMQTK------LESSIID-EMD--IPKLIDRYFKAC-----LQSS---K 162 
SEACUKE              VKASALEVLTQVLQLA------SSHESKV-SLN--VSSIIKKFVEEL-----MKST---R 163 
LANCELET             VKCATFPVLKKVLQLT------IHSQLGD-ELR--VSDMVDRMFLEL-----TMKS---Q 164 
STARFISH             VKTKTFPVLIELLQRS------ASAQMEA-DLD--IPKMIELYFEQL-----MQPS---K 163 
SEA_URCHIN           VKAKTFPLVIELLKLT------SGTRMDDEAMG--VDAMLKKFFGEL-----GQPS---K 164 
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PARAMECIUM           LTAGVKGRIFQTLGVLIK----------RFNNDLGE-----Q------GIYLHAFQSI-- 193 
TETRAHYMENA          PTQKVKGSIWNLIGIIFQ----------FFTDQLED--DLKA------EIQTVCFKEL-- 198 
STYLONCHIA           PSATVKGTIWTLIGLLHE----------KYEQ--LN--DFKV------ESQDVGFQEL-- 194 
APHANOMYCESa         CTQTVKGVILDVLGGLFN----------KYPDAMAV--HRAA-------VGRWIDQAL-- 223 
APHANOMYCESe         CTQTVKGVILELLGALLQ----------KYPQEMDS--SREN-------IRSWIEAAL-- 217 
PYTHIUM              ASQTAKGTMLEVVGHLTA----------VFPDEVKT--VALP-------LIAWIEDQL-- 210 
PLASMOPARA           AAQTVKGQMLKVIGYLVE----------KFSAELKK--TVSP-------LLGWIEHEL-- 210 
BREMIA               AMQTAKGQMLELIGHLVE----------KFPRDTSG--NVPP-------LLSWIEIEL-- 209 
AEDES                LTNRFQQCLFELIGLMAK----------DFPECVSE--SRQ-----R-KILDNMMRVA-- 183 
MIDGE                PPMRFQQHSYQLLGLLSK----------NHPEKFLD--SQA-----I-ELRNQMIATV-- 203 
BOMBUS               VNIKERSLLFSVLGTIAK----------HCPEVSEA--QEYH--IIFQQLRNDFIKQY-- 197 
ANT                  YRTEEKRFIFCIVSKIMK----------YNKNIYSQ--TFLN--ITLKRLNNSASNEY-- 203 
WHIPWORM             LQSGVKKALFILMGSVAR----------HLPELLDK--RGKK--YAL-QFANALSEEL-- 209 
TRICHINELLA          LQNGVKKGLFIIIGSLCQ----------EIPEKLIT--ADYN--YAL-LFANIMSEEL-- 210 
BEETLE               KTDSVEEKTFIALGTFAK----------HFQYLVPN--NES--------LRIVFLNGL-- 198 
BARNACLE             APPTVRRQQLHLLGALCQ----------HCPQQTAE--LA------E-RACTALLDEL-- 202 
THRIP                SKPTVLRKVYKLIGALAE----------HLPHDINF--LS------K-RLLDALMMDL-- 188 
FLEA                 LSSLVYEQLFPLLGILAR----------DFPYEMQD--HVS-------RVQVLLYSQF-- 193 
WHITEFLY             FSNTVMKQVYILLGHLGN----------SYFEVFNS--NP------E-RFFNAFVCEIEE 198 
TICK                 LTPTVKEEILCVLGVIAE----------CHQVATEP--YR------D-KLLALYLAEL-- 196 
TERMITE              MPAKVVQKHLHILGIIVH----------KYPECLRP--EET-----R-LLLRIYLSEL-- 201 
DAPHNIA              NASKSKMEFLMLMGRLAQ----------YFPNTLKE--KASR-------MINQILYEM-- 194 
OSTREOCOCCUS         NSKTVRGLILRVIGAAHVGMKLQGLTLDVLGEKVAA--EAPTAEW----LLKASCRVL-- 215 
STENTOR              MGSTLKGAIFNMLGMLVS----------SFENELQD--KIEE-------LQILMIIKL-- 199 
KLEBSORMIDIUM        TTATLKSNTFVMLGLLVE----------YFPEALHD--Q-IA------PIMNLALTNL-- 198 
CLUBMOSS             TSGSLRANILITLGYSIE----------LFPSLYDD--GNVS------TVLRLCLNTL-- 206 
MOSS                 TNSTLKANIIQLLGDLIE----------YFRESFEE--ENVL------AILKLCLDTL-- 204 
LIVERWORT            TSGTLRSSILILLGYLVE----------YFPHTFSE--ENVN------TLLKICLDTL-- 204 
LIGNANO              TSEGVTQGLYRALGSICK----------HYPEEFQP--VAVK-------ISVNVVKSL-- 193 
COPEPOD              LSSTVSSQLRQMLARLCQ----------FYPVRLKP--LADR-------ILVNYIQFL-- 199 
GLOBOSUM             LVSSVKCAILELFGACVR----------YYPDSFTI--DKQDPDQIKKRLLTTISSCI-- 178 
PALUSTRIS            LTSSVKGALLRLLGNISR----------YYPSSIDA--GQIS--HLHH-ILMQCVSTL-- 208 
NEOCALLIMASTIX       LSTSVKGDLLQFLGKIIQ----------YYSSDIPD--NQKK------IYTRHCIQTI-- 197 
GLOMUS               SGVKAKAGALDMLGIIAH----------RFPEYVDF--EKNK------ILRVF-LANL-- 211 
LOBOSPOR             MVATVKAEVLEVLGIISR----------YFPKVAEK---RQS------MVVRWCLTTI-- 202 
SYNCEPHALASTRUM      ISASVRSKTLILMGTIAR----------YYPDAITD--NDVQ------TLKRWTLSAL-- 199 
FUNGIVORUM           SSQTVKGLMLEALGLFAR----------QFPKHMND--KIGQ-------MTHIFLENL-- 246 
HALBUM               LTQTVKAELLETVGLFTE----------YFTGIMFD--KSAQ-------LISIFMETL-- 235 
DPURPUREUM           LTQTVRGEIIVVLGLFTE----------YFSNHMFD--LNQQ-------LSSIFMETL-- 242 
PVIOLACEUM           FSQTVRGEIVVTLGLFTE----------IFPTHMSE--KNNQ-------ICALLMETL-- 235 
AMPHIPOD             KVPSVVHHELQLLGLLTF----------ALPEKAQS--QAVF-------ILKVLRDQL-- 201 
SHRIMP               KGSTVLQHQLQTLGMLMY----------SYPQNLRH--QSPL-------ILKIFKGQL-- 202 
MUDCRAB              KGSTILHHQLRTLGVLAK----------VYPENVRC--HSAM-------ILKIYKDHI-- 201 
TARDIGRADE           VGITIKQALYGFFGTMAH----------KAPMVANE--FADS-------MFGLLRSEL-- 210 
HYDRA                YSSTMRGELYNLMGSFAK----------VVPELMTE--INER-------LLSLFLSFL-- 195 
SALPINGOECA          LTQTVKRDMLHAIGLIIS----------LSPAFAAS-SLSTS-------VLNVYLSEL-- 210 
SPIDER               LSPKAKEEVLCLIGIIAH----------YYPEDFIP--YQER-------VLSMFLQEL-- 205 
LIMULUS              LPPTVKQGILCLLGSLSE----------YYPEYMIS--YSEK-------LCDLYLNEL-- 203 
SCORPION             ITPTVKQQAYYLLGISSR----------HYPDCMQL--CSER-------LLNWYLKDL-- 204 
ROTIFER              LSSSIKANILSILGRICW----------YHPEVISS--KSNK-------CLELFLTTL-- 197 
CIONA                TTSSVCCQVFQVLGSLAR----------YFPGHMTT--WSER-------LYEIFLRRI-- 198 
OCTOPUS              TKLTVRAKIYLLFGTLAH----------HYPEFMSD--YAKK-------LFDIYLSAM-- 193 
CAPITELLA            PAASVKAHIFHLLGVIAE----------LFPEKMVR--GSDK-------LLNLYMTTL-- 201 
LIMPET               LTATVKGKIYYMLGVICE----------IYPEYMTT--DSTK-------LLDIYKSSL-- 203 
SCALLOP              VSSTVKENIFVLLGVVAE----------VYPEHMTS--YAER-------FTGLCVTSL-- 201 
LINGULA              HQASVKRELYKLLGIFAE----------VYPEGMVN--YAER-------LTDLCVRTL-- 202 
OYSTER               LPASVKESIYVILGLLAE----------IYPEHMTQ--YAGK-------LVDIYLRAL-- 202 
SNAIL                LVPTVKGNIYFLLGVIAE----------VYPEDITQ--DSDR-------LVGLYVSAL-- 197 
SPONGE               HSATIRGGIYHLLGVLCE----------WFPEHLVK--ISSR-------LIDIYMSNL-- 196 
PRIAPULA             LTSTVKQGVYHLLGVIAE----------SYPELMVA--YADK-------LISIYVNEL-- 203 
DANIO                IPDTVLGCIYELLGVLGE----------VHPSEMVN--NSDK-------LYKAYLGEL-- 219 
ESHARK               FPDTVLEKVYELLGVLAE----------VQPTEMLH--NSEK-------LFCAYLNEL-- 208 
BSHARK               LPDTVLEKVYELLGVLAE----------VQPTEMLD--NSEK-------LYRAYLNEL-- 209 
XENOPUS              LSDTVLEKVYELLGILGE----------VQPCEMTY--NSEK-------LFKAFLGEL-- 224 
STERLET              IPDTVLEKIYELLGVLGE----------VQPSDMLN--NSEK-------LYRAYLSEL-- 213 
GAR                  IPDTVLGNIYELLGVLAE----------VQPSDMTD--NSEK-------LYRAYLGEL-- 208 
HUMAN                IPDTVLEKVYELLGLLGE----------VHPSEMIN--NAEN-------LFRAFLGEL-- 204 
PLATYPUS             ITDTVLEKIYELLGVLGE----------VHPSEMLC--NSEK-------LFRAYLGEL-- 204 
TASDEVIL             IADTVLEKIYELLGVLGE----------VHPSVMVH--NSEK-------LFRAFLGEL-- 205 
COELACANTH           LPDTVLEKVYELLGVLGE----------VQPSEMLH--NSEK-------LFRAFLGEL-- 205 
CAECILIAN            VPDTVLEKVYELLGVLGE----------VQPSDMLD--NSEK-------LFRAYLGEL-- 210 
CANARY               IPDTVLEKIYELLGVLGE----------VQPSDMIN--NSEK-------LFRAYLREL-- 200 
OSTRICH              VPDTVLEKIYELLGVLGE----------VQPSDMIN--NSEK-------LFRAYLGEL-- 171 
GECKO                VPDTVLERIYELLGVLGE----------VQPSDMLE--NSEK-------LFRAYLGEL-- 208 
TURTLE               VPDTVLEKLYELLGVLGE----------VQPSDMVD--NSEK-------LFRAFLGEL-- 209 
ALLIGATOR            VPDTVLEKIYELLGVLGE----------VQPSDMLD--NSEK-------LFRAYLGEL-- 169 
APLYSIA              LSATVKANIYYLLGVIAE----------VFPELMTP--YSDR-------LVGLYTSSL-- 200 
TRICHOPLAX           YSSTVKSGMYSLLGTIAE----------KFPEYIMP--HAQQ-------LLTIYLNTL-- 200 
SOFTCORAL            KKSSVSYGIYSLLGTLAE----------YFPEYMVD--KADR-------LVQIYVGVL-- 200 
STONYCORAL           HSSTVKYWLFSLLGTIAK----------VFPECVIS--HSDH-------LVKHYVSVL-- 200 
SEA_ANEMONE          QQSTVRFWLYTILGVFAE----------VFPEHMLG--NADR-------LISIYINLL-- 201 
SEACUKE              APQGVKSGLCQLLGVISE----------VYPEEMLP--YSEK-------LTGIYVSML-- 202 
LANCELET             TTATVKSGALSLLGVISE----------VYPDLMVQKDHPDR-------LLKVYISML-- 205 
STARFISH             LSQTVKQGIYCLLGVLAE----------IYPVLMSG--YSER-------LLSVYIATL-- 202 
SEA_URCHIN           LSQSVKLGIYQTLGAFGE----------YYPQLMMH--YSDR-------LFNVLVSTL-- 203 
                                 ..                                               
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PARAMECIUM           -I------SQIKS---SKPEMVIIEGILKFFKQCLM-YHQ-FNQE--------Q-----I 228 
TETRAHYMENA          -Q------VQMAS---QKPEVSYVSGMFKSFRYSLK-EIH-LSNK--------E-----L 233 
STYLONCHIA           -V------AQMKS---EKPEIKAIIGMLKGFTHSLVGECT-LDQD--------Q-----L 230 
APHANOMYCESa         -D------KQFSS---NAPEMQIIHGCFVCLSEILDEA----TYD--QSK---------R 258 
APHANOMYCESe         -D------KQFAS---NSPELQIINGSFTCLAEIITAN----TYD--EGF---------R 252 
PYTHIUM              -E------KQFAA---ASPETLLVAGLLIALARLVVFDPSRYKED--ATK---------R 249 
PLASMOPARA           -E------KQFLS---TSPEMMIVNGLLFALARLLKCDAGRYKQN--DAL---------R 249 
BREMIA               -E------KQFSS---NGPEMMLISGLLFALARLLECNKERYKQD--EAR---------K 248 
AEDES                -E------GQLLE-E-NYPSLISLAGALQGLTYFLVNFAP-DDAE--EGQ---EQQLNLK 228 
MIDGE                -Q------SLFKDDK-ASISMVVISGAVEGLKSHLIHFTP-TIDE--DPQ---F-----S 244 
BOMBUS               -N------PQT-----MAHSLDIFQVYLDAFSNILTRLTE----K-IEKK---Y-----Y 232 
ANT                  -N------DIIKQ---PKTHKNDFHLYFDALADMLDSVES-PDTV-RKMT---V-----F 243 
WHIPWORM             -K------NQMHSGY-RVPAYNVIEGCFVGLNGCMEHFAN-LFDGR-CLM---K-----I 251 
TRICHINELLA          -K------NQMCSSI-HSPSYSVIEGCFLGLNDLLAHFSN-LFDGA-CRM---S-----C 252 
BEETLE               -E------TQMIK---LSLSNKQLSGLFTGLDRFCASFPF-DMNSKEDVF---V-----V 239 
BARNACLE             -K------RQLDSRS-AKLEMTIVSGAIQGLTCLLHSFSQ-SADD--NPV---V-----C 243 
THRIP                -E------YQIFH-S-RKVEFTIIEGCLDGLTGFLHSFPL-DGST--DSE---R-----C 228 
FLEA                 -E------TQTKN-L-VNTKLRIIHGILTAFENMFCTFAP-DPEI--DTE---E-----C 233 
WHITEFLY             SK------RKLDS-D-TAGVSAVLEGCFYGLVEYMKQFEI-PPQS--KS----Y-----G 238 
TICK                 -Q------RVC-----SVKEKNVVAGCLQGLSGFLFHFGT-CFED--DPD---N-----C 233 
TERMITE              -E------MQTSH-A-TAVKYQIIAGCLNGLTEFLYVFPL-KPQE----K---E-----A 239 
DAPHNIA              -E------KEMKQ---HDYKDRVVGGCLEALRGFLYSFQS-IVSQ----K---S-----L 231 
OSTREOCOCCUS         -D------AALDDEDTLKKEIILIASALDALTSALTAHGQ---EN--DRL---N-----N 255 
STENTOR              -R------EELHK--GPKTEEKTLAGLLKGMASGLKVFRY----D--KN----Q-----L 235 
KLEBSORMIDIUM        -M------AQAK--S-DKPEMLVMAGILDCVTSLLTHCDE-GEFP--GGS-QEN-----A 239 
CLUBMOSS             -E------EQLKQSG-KDVTFVLIAGAVKCLDSLLQWFDD-TVPA--GGT-IEN-----S 249 
MOSS                 -E------EQLQ----KSPQLVLMAGAIKCLDSLLMWFND-SLPA--GGS-VEN-----S 244 
LIVERWORT            -E------EQLRQSN-KDPLFVLVSGVIKCLDSLLSWFDD-SLPA--GGS-VEA-----S 247 
LIGNANO              -V------QKIKSDH-TKVQFAVIASLFEFLSNYFCHFSL----E--EPD---------L 230 
COPEPOD              -K------GCISSKS-GILDLTVLEGTLIGLDFLLNGGIL--DPE--DVE---N-----L 239 
GLOBOSUM             -N------S-------ANPDMELLAGAVLGLSSYLHSFEA-SAAE--STE---------- 211 
PALUSTRIS            -F------E-------KNPDLPQVEGAIRALDDLMFRADF--DRD--LGI---------- 240 
NEOCALLIMASTIX       -N------NFLQNPK-SFDDYALITSIIYGLNSYLHSNND-IIIE--DKP---E-----Y 238 
GLOMUS               -K------E-----------KSLTDAAFTGLYSFLFAYSD-SIKK--ENQ---------D 241 
LOBOSPOR             -Q------EQLKPN--AKQELTLVAGALIGLDNCLYSFAD-KVT----KD---------V 239 
SYNCEPHALASTRUM      -E------TELKKS--VAEHQ-VLSG-ALGAMDCLLSRDD-VTLD--QQE---------L 236 
FUNGIVORUM           -Q------RQFKS---HKPDMQLISGSLSGLRHFIFQFSDHFVKD---TK---N-----V 285 
HALBUM               -G------SQLKS---KTPETFLIKSSLLGLNSLLLNFSSDFISG--SSK---N-----V 275 
DPURPUREUM           -G------GQLKS---KSPESTLIQSCLKGINSLLVHFSGDFVSN---PK---N-----I 281 
PVIOLACEUM           -G------AQLKS---KAPETYLIVCCLKGLDSLLFHFSGDFVAV---PK---N-----V 274 
AMPHIPOD             -N------RH----TGARPDLTILSGCVRGLTYYLHHFPD-GAHD--TPE---L-----F 239 
SHRIMP               -V------KH----TGSKPDLNALAGVLRGLALYLHHFPE-GIDD--DPQ---L-----F 240 
MUDCRAB              -A------RH----MGQKTDLIALAGVLRGLTLYLFNFPE-GIDD--DPL---L-----Y 239 
TARDIGRADE           -Q------KEWNA---KEPKYGIIAGCLDGFRGLLHNFAD-S-DK--GSV---D-----L 248 
HYDRA                -K------QEMESTKKKKPELLVIAGCLNGLSGYLVHFTQ-SCAE--SSK---Y-----A 237 
SALPINGOECA          -R------KQMTGT--KAPELPTVEGCFRGLTAYLKTNPV-SCDP--SARQATP-----G 253 
SPIDER               -K------SQMSAKV-KAFNVSTVAGCLLGLKEYLYNFSV-MCSE--DTE---N-----S 246 
LIMULUS              -K------QQMTSKT-RKLERSIVSGCLQGLTGYLHSFTV-SVEE--DPQ---K-----S 244 
SCORPION             -K------FHTTS-N-QKSESSIIVGCLQGLNEFMYQFPL-QDTE--DTE---K-----A 244 
ROTIFER              -K------NEINAKF-RKSDLSLIAGALDGLNSYLNNFSV---SE--TSD---H-----L 236 
CIONA                -K------LEMEST--KTADLKIIEGCLLGLHGLMFTFTS-AHDE--EPV---R-----C 238 
OCTOPUS              -V------AEFRSL--KKPEFLIIAACLEGCNKLLSKHTPYDLEE--GVK---K-----Y 234 
CAPITELLA            -K------QEIESKT-HEPEYVLIAGCLQGLTHFMVNFTQ-SADE--GAE---H-----A 242 
LIMPET               -K------SQMMSKT-NKPEMTIISGCLEGLTSYLVNFTQ-QSGD----D---S-----C 242 
SCALLOP              -K------TEMTAKT-RKAELSIIAGSLAGLTSCLVNFTQ-SADD--RSK---Q-----S 242 
LINGULA              -Q------AEMNKKT-GKPEIPVMTGCLEALSSILTNFTQ-SAEE---GK---H-----S 242 
OYSTER               -K------AEMTSKT-KKPELSVISGCLEGLASCLVNFTE-D--E--DSQ---N-----S 241 
SNAIL                -K------AEMTSKT-KKPEFPVIVGCLQGLTAYLVNFTQ-SSDE--GSS---H-----S 238 
SPONGE               -K------SEMTVKKTKKPELPIISGCLYGLTAYLNNFSQ-SASE--GSV---Y-----A 238 
PRIAPULA             -K------NQMKSKT-KKPEYPVITGCLRGLTCYLNTFSQ-SADE--GSG---Y-----A 244 
DANIO                -K------GQMTSTT-KEPKLPVVAGCLKGIAALMVNFTK-SVEE--DPA---A-----S 260 
ESHARK               -R------VQMTSAT-REPKFLVVSGCLRGLTALMINFTK-SMEE--DPK---A-----S 249 
BSHARK               -K------IQMTSAT-RQPKFLVVSGCLRGLIALMVNFTK-SIEE--DPR---T-----S 250 
XENOPUS              -K------AQMNSST-RNPKFPVIAGCLKGLSALMINFTK-TMEE--DPR---T-----S 265 
STERLET              -K------SQMTSAT-REPKLPVVAGCLKGLTALMINFTK-SMDE--DPK---S-----S 254 
GAR                  -K------SQMTSTT-REPKLPLVAGCLKGLTALLVNFTK-SMSE--DPK---T-----S 249 
HUMAN                -K------TQMTSAV-REPKLPVLAGCLKGLSSLLCNFTK-SMEE--DPQ---T-----S 245 
PLATYPUS             -K------MQMTSST-REPKLPVVAGCLKGLSALMCNFTK-SMDE--DPQ---T-----S 245 
TASDEVIL             -K------TQMTSTT-REPKLPVVAGCLKGLSSLMYNFTK-SMDE--DPQ---M-----S 246 
COELACANTH           -K------TQMRSTT-KEPKLSVVAGCLRGLTALMINFTK-SVDE--DPK---T-----S 246 
CAECILIAN            -K------KQMTSTT-REPKLSVVAGCLKGLTSLMINFTK-SMDE--DPK---V-----S 251 
CANARY               -K------TQMTSAT-RGPKLPLVAGCLRGLVALMYNFTK-SVDE--DPQ---T-----A 241 
OSTRICH              -K------TQMTSTT-RVPKLPIVAGCLRGLAALMYNFTK-SEDE--DPQ---T-----S 212 
GECKO                -K------TQMTSST-REPKFPVVAGCLKGLTALMYNFTK-SMDE--DPQ---T-----S 249 
TURTLE               -K------TQMTSAT-REPKLPVVAGCLKGLTALMYNFTK-SMDE--DPH---T-----S 250 
ALLIGATOR            -K------TQMTSAT-REPKLPVVAGCLKGLTALLYNFTK-SMEE--DPR---T-----S 210 
APLYSIA              -R------MEMTSKT-KKPELAIISGCLEGLTAFMLNFTH-SAEE--GSK---Y-----S 241 
TRICHOPLAX           -K------SQMTGKN-TKLDMPVIYGCLRGLTSYLYNFTQ-SVEE--ESK---Y-----A 241 
SOFTCORAL            -K------AEMRKS--GKPDMPVVAGCIRGLDSTLVNFTQ-SVNE--GSI---Y-----A 240 
STONYCORAL           -KLENLIPMQMTRKT-KKPDMLIIAGCLRGLTSYLTNFTQ-SVSE--GSK---F-----A 247 
SEA_ANEMONE          -N------SEMKSKGNKSPDKQVIAGCLKGLSSYLVNFTQ-SAAE--GSK---F-----A 243 
SEACUKE              -R------QQMTSKN-KKPEMTTIAGCLIGLSHVLVNFTQ-SVEE--DGK---H-----T 243 
LANCELET             -K------EQMESRT-RKPEMLVISGCLEGLTHFLVNFTQ-SVEE--GSA---H-----S 246 
STARFISH             -N------QQMTSKT-RKPELTVIAGCLTGLGHYLVNFTQ-SVEE--GAK---H-----S 243 
SEA_URCHIN           -K------QQMTTKT-KKPEMTTVAGCLMGLSHLLVNFTQ-SVEE--NSK---H-----C 244 
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PARAMECIUM           SLLYQALVTFCKPV--E----DLSTFKVPIAACKCMKQNLDI--FSHYLIIKT-NAL--- 276 
TETRAHYMENA          EDLYKMIKIGITEI--K----DVKTYSVINNALKVLTAYSHI--FKVQ--ILD-DSK--- 279 
STYLONCHIA           DALYVCLKTAIQPI--L----DMQHKGVMKSAMKLLGTHINL--FKKH--VTR-HAI--- 276 
APHANOMYCESa         DTLFQFIHVTLATA----ASGNLSRLAIVKACLGLLGKHMHL--FAAN--LVEADPY--- 307 
APHANOMYCESe         DKLFKYMHVTLATA----TSGNLSRLAIVKSCLLLLGRHIQV--FSEN--IVRSDTY--- 301 
PYTHIUM              QQVYSYLTRILATT----VEGQLSRYNVTKASLQFLEEHGQT--FIDE--LGE-NGY--- 297 
PLASMOPARA           KKVYSYLLTIFATT----TNGNLSRYQVTNSAEHFLEKHAQV--FHEE--IGP-NSL--- 297 
BREMIA               KKIYSYLLTVFATT----VSGNLSRFQVTNSAETFLAKHAQI--FQQE--IGE-NGE--- 296 
AEDES                RRIYLIVKKLSDWD--E----AVKERQAFRNALILLERHSAL--FSPF--LYV-DYV--- 274 
MIDGE                EKLYECMFQLSDPDRLP----NPTTRVAFRNNLQLIENYGGLHEIPTF--FFR-DYK--- 294 
BOMBUS               KELYTWVKELSNPQ--K----YSVKKVSMRSAINLLSRHIDL--FGDF--VYC-DYK--- 278 
ANT                  HNSYEWIKYFSQTS--S----QQKKRTIMKSAIDLLCRHMDL--FRDL--LYP-DYK--- 289 
WHIPWORM             ENMYSMIKMIINPE--S----RFNRLGPVKAALSILTSHPNL--FRGK--LFR-DYE--- 297 
TRICHINELLA          SELFNLIKKACNPK--N----DVHRLGHLKAALSLFISRVQF--FRHH--FLD-EYS--- 298 
BEETLE               NKVYKYIETLAIPS--G----T--VKIANKAALTFLANNISL--FINL--MVD-KHK--- 283 
BARNACLE             GRIFDYVARVINPT--A----ELSRREAPRAALALLATHAAQ--FSKH--MYD-RYV--- 289 
THRIP                NKIVDCLWKTLLLV--D----VH-RKTAPRAALNLLANHGDQ--FRAS--LVL-KFE--- 273 
FLEA                 LRLYNMLKTMSYPG--D----VK-FRPAFRAALSLLTKHGNL--VSEH--LYK-DCL--- 278 
WHITEFLY             EKLYKLAKTICIFD--A----NRNRKTYQRAALKMMEIHSGL--FKNF--LVS-DYK--- 284 
TICK                 FKLFKCVKRSLTPS--D----RPGRYDIPRAALILLSKHAAL--FGQL--LLD-DHR--- 279 
TERMITE              RRIYDCVTAVARK--------HKEMRVAPRCALGLIQAHGGQ--LAKF--LYD-EYK--- 283 
DAPHNIA              EKIHGYLLMLISRN--S-TVEKKAISFTPKAVLNMLAEHAAL--FNKW--LLR-QYK--- 280 
OSTREOCOCCUS         ACVVRIVTRAVAYR--V----AGQRHDMTRSALELISEHVRT--LRHE--FVK-VAP--- 301 
STENTOR              KDIFIYVKALLTPL-------KVGNYVVSKASLKVLSENAEM--FKEF--IRE-YSV--- 280 
KLEBSORMIDIUM        QLLYKCVTDIV-QK------DDLTRYAVLRSALKLLSRHASL--FRRR--LLK-DIMRKD 287 
CLUBMOSS             KRAYAYLEQVLYYR------EDMKRYEMIRAGLRLLARHAWR--FRLA--LFK-NSG--- 295 
MOSS                 RRVFTCIEQVLWPR------EELKRYEPLKASLRLLSRHAGL--FRMR--LIE-SGI--- 290 
LIVERWORT            RKIYIFLLQVVYYR------EDIKRYEVVRAGLRLLSRHAGR--FALR--LVE-DSK--- 293 
LIGNANO              KQVYHLAVKVIAGK-------NYQRYEAPKQALLLFANHCPV--FSAF--LAD-NYE--- 275 
COPEPOD              ETLYEVLKKICRM---PDHEAQVSRRGSMRAGLELFSAHSSL--FSRI--ILG-DVK--- 288 
GLOBOSUM             --ILSTIRKMIIP---L---ENQTRYAVPRAGLIFIRDHAEN--FRNQ--LCS-DRD--- 255 
PALUSTRIS            --IGGYVRRMIEP---L---GELTQYSIPKAALQIVIDHAAK--LQDP--FFE-NYA--- 284 
NEOCALLIMASTIX       VTITNLVKVILSID--V---NTLNRYEQIKACLQFVIDNGHY--ISKV--LFK-NCT--- 285 
GLOMUS               AYIFKCIMNSITM---V---ENDRTYSIVKTGLQYIIDHSNI--FGEF--FLR-EYK--- 287 
LOBOSPOR             PTILQLVKTLVNV---P---EDLSRFATPIAAMDLFAHHIHL--FRSK--LID-IYE--- 285 
SYNCEPHALASTRUM      RQLYEADKTILDI---P---EKLSRYAAPMAALQLFCNHASL--FERH--LIV-DSE--- 282 
FUNGIVORUM           QQLYHYVTMALNPP--P----QLVRYDIPKAALDFISSHGSL--FRQY--LTQ-DAE--- 331 
HALBUM               QLLYQYLYICLDPV--S----SSQRFDIPRAAMMVVQRHTSL--FKQY--LTE-QSE--- 321 
DPURPUREUM           QLLYQYIYICMDPQ--S----STQRFEIPRAAMKIVARHSPL--LAQY--LAE-HSE--- 327 
PVIOLACEUM           QMLYQYIYLCMDPV--S----SATRYEVPRAAMKIILHHSLL--FKQY--LTE-QAE--- 320 
AMPHIPOD             ADLYERLHKIINPA--L----NLPKREAPRVTLELLHQHAAR--FSSE--LLK-QHA--- 285 
SHRIMP               TELYKHIHKVLNPD--L----NLPRRDAQRAALELIHTHGAK--FSSQ--LFE-DCT--- 286 
MUDCRAB              KTLFEHVRKALNPN--L----DLHRRDAQRAALELISSHGDK--FSAQ--LYD-HYD--- 285 
TARDIGRADE           DMIFSTCRKLIHIS-------DAARYAMIFAALKLLTEHMDK--FLKH--LLA-DKLT-- 294 
HYDRA                SIIMKYVKMCILLT-------DYSRYDVPKAALTLLALHSSQ--FNEL--LTL-QAE--- 282 
SALPINGOECA          VQIYNYVKMAINPD--V--TVKMTRFQVPRAALDLFALHADQ--FRSM--IAT-DFE--- 301 
SPIDER               YFIFDTARKLISNT--E--KFSSKSSAITRAGLQLLAAHAIQ--FNDF--IFE-DCI--- 294 
LIMULUS              YKIFCYARSSILSS--V----EHSRFEMPRAGLMLFARHAPQ--FNQF--LFD-DYE--- 290 
SCORPION             YQLFKFIRI-ILSK--R----DVKTYDMAKASLTLLSSHASL--LAQF--LYE-DSM--- 289 
ROTIFER              RAVFNFIKLSLLSS--S---EDLSRYAVPKSALNILIKHCRQ--FDEL--IYS-DYK--- 283 
CIONA                AEIYKYAKTSIMQR--E----SLTRYAVPLAAMKIFRDHSSQ--FSNL--LID-DYS--- 284 
OCTOPUS              YELFQAARSAAKPD--L----DLSRYEMPKASLILFENHSAF--FIKF--LQD-CYE--- 280 
CAPITELLA            YSIYKYCVKTMDQN--I----KKKRYEMPKASLGLMAKHSAQ--MSDY--LLD-DFK--- 288 
LIMPET               YYIYKYCKMALKQS--T----TLTRYEVPKAGLHLLSKHASQ--FNEF--LID-DYE--- 288 
SCALLOP              YEIFKYARMAIDPK--V----DYTRYQVPSAGLKLFTKHAAQ--FSLY--LIE-DYQ--- 288 
LINGULA              YDIFKCTRMALNLE-------ETARYDLTRAALTLLKRHASQ--FSQF--IYE-NHE--- 287 
OYSTER               YETFKFARMAIDPD--I----NYTRYDVPRAGLKLFSRHSAQ--FKSQ--LAD-DYQ--- 287 
SNAIL                YEIFNYARMAIDHK--V----EFSKYDVPKAGLQLFARHAGQ--FSQF--LVD-DYE--- 284 
SPONGE               QDIYKYTRMAIDPL--A----NLTRYEVPRAGLSLISRHAAQ--FREY--LVK-DSE--- 284 
PRIAPULA             RDVYDCVMRCTGQH--L---SEIRRYDVAKSALWLLAKHAAQ--LDRF--LLA-DYK--- 291 
DANIO                KEIFDYALKAISPQ--T----DIKRYAVIFAGLKLFAKHSSQ--FGSC--LMD-HYI--- 306 
ESHARK               KDIFDYALKAINPQ--I----DLKRYAVPLAGLRLFTLHSSQ--FGTC--LMD-NYR--- 295 
BSHARK               KEIFDCAVKAINLK--I----DIKRYAVPLAGLRLFTLHANQ--FKTC--LLD-SYQ--- 296 
XENOPUS              KEIFDYTVKAISPQ--V----EMKRYAVPSAGLNLLALHASQ--FSSY--LMD-DYQ--- 311 
STERLET              KEIFDFALKAISPQ--T----EFKRYAVLLAGLRLFAKHAGQ--FSSC--LMD-NYR--- 300 
GAR                  KEIFDYALKSISPQ--T----EFKRYAVLFAGLKLFARHAEQ--FSSC--LID-NYR--- 295 
HUMAN                REIFNFVLKAIRPQ--I----DLKRYAVPSAGLRLFALHASQ--FSTC--LLD-NYV--- 291 
PLATYPUS             KEIFDFAVKAISPQ--V----DLKRYAVPLAGLHLFTVHASQ--FGTN--LLD-NYV--- 291 
TASDEVIL             KEIFDFALKAISPQ--V----DLKRYAVPLAGLRLFTLHASQ--FSTC--LLD-NYI--- 292 
COELACANTH           KEIFDYAVMAISPQ--V----DLKRYAVPLAGLRMFALHANQ--FNTC--LMD-NYR--- 292 
CAECILIAN            KEIFDYSVKAISPQ--V----ELKRYAVPLAGLHMLAIHASQ--FGSC--LMD-NYR--- 297 
CANARY               KEIFDFAMKAINPQ--V----DQKRYAVPLAGLQLFIWHSAQ--FGAL--LLD-NYV--- 287 
OSTRICH              KEIFDFAMKAIRPQ--I----DQKRYAVQLAGLQLFGRHAAQ--FGTF--LLD-SYV--- 258 
GECKO                KEIFDFAVKAINPQ--V----DLKRYAVPLAGLHLFSVHAVQ--FSTC--LLD-NYV--- 295 
TURTLE               KEIFDFAVKAINPQ--V----DLKRYAVPLAGLHLFSMHAAQ--FGTF--LLD-NYI--- 296 
ALLIGATOR            KEVFDFSVKAINPQ--V----DLKRYAVPLAGLRMFGLHAAQ--FGTC--LLD-NYV--- 256 
APLYSIA              YEIFKYMRMAIDPN--I----EHTRYDMPKAGLKLLTRHAGQ--FQQY--LMD-DYQ--- 287 
TRICHOPLAX           ADIYKYARLAIDPK--V----ELPRYDLPKAGLNLIAKHAAQ--FCDY--ISR-EAE--- 287 
SOFTCORAL            KNIYSFLRSAIDSK--I----NYARYDVPRAGLNFLARHASQ--YKEY--LTK-DYE--- 286 
STONYCORAL           KDIYTYGRMAINPQ--V----SLSRYEVPKAGLYLFAKHSAQ--FKEY--IAK-DYE--- 293 
SEA_ANEMONE          RDIYEFTRMAIDVQ--G----TLQRYDVPRAGLNLLSRHAGQ--FQEY--ICT-EHNV-- 290 
SEACUKE              LDIYKFASLAMDPS--T----QLLRYGVPEAGLRLFGRHAPQ--FGSL--LYR-DYQ--- 289 
LANCELET             KDIYNFTRRAVSPQ--V----EMARYDVPKAALWLLAKHAAQ--FNEY--LMN-DYE--- 292 
STARFISH             KDIYRFARMAIDPT--V----DHTRYELNKAGLNMFAKHSAQ--FGPY--LYS-DHQ--- 289 
SEA_URCHIN           KDIYQYVTMSVDPG--PYRSGTKPRYEIPKAGLNLIRRHADQ--FNEY--LYR-DHE--- 294 
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PARAMECIUM           ---------TLFD---QYIKILQHRNRDL-KECVQELLELFIQKISQQLDHSINDH---- 319 
TETRAHYMENA          ---------EIID---KVLGLISHNNRDV-KENASDCLESLMALLAIELDSSYKNH---- 322 
STYLONCHIA           ---------ELVA---LTLKLCVNENMET-RDAANEMLVHIMQEISDGITIDSSIH---- 319 
APHANOMYCESa         ---------QFYL---LMLHCCASSNKKI-RKPAFACLDSMFAIIADGFAAD-IPK---- 349 
APHANOMYCESe         ---------QFYS---MLLFCCTSSNKKV-RKPAFSCLDGAFDIIAQGLVCD-VAQ---- 343 
PYTHIUM              ---------TWFT---YMRYCAASESKTI-KENALACANNVLAVIGEFLVQTQEES---- 340 
PLASMOPARA           ---------AWFS---YMKSCCLSDNKTV-KQHAFECSNSILQVLNSYLAEAKDDM---- 340 
BREMIA               ---------LWFS---YVQYCCESENKTI-KEHAFACSNAVLQVVNTYLSEVHDDS---- 339 
AEDES                ---------HWQN---ILTTKWLRSSVED-RKVAIYALHSFHREIARQLLAREDLEESTS 321 
MIDGE                ---------SWHK---TLKKWTNAKLYED-KSVGIFATNAFHQFIATTIENRNSIE---- 337 
BOMBUS               ---------YWYD---LLTNVAQDKNVKC-SQCGQYALRKFYRVIGHILKHKS-SEG--- 321 
ANT                  ---------YWHN---FLQRLSSETT-MY-GNSGRSALKKFYQVIGQILTNQN-SEE--- 331 
WHIPWORM             ---------LLNN---YFSHWSRHYDREL-RSLSLSAQDLLMHEVSAELLRTVEFDR--- 341 
TRICHINELLA          ---------LLNE---CFSHWAKHYDREI-KTYSLNAEDLLIRELATELITKVDSDP--- 342 
BEETLE               ---------YWHD---TLLKWLESGTE-D-QKIGILVLEAFYLGLGTFLLNDG-SC---- 324 
BARNACLE             ---------TLYS---HLVRWALSNNRDD-ARAGVGALDAFINQVCEWLTTAP-TDD--- 332 
THRIP                ---------DWHK---TLCRWLPIGKD--ERRVGKQALLTFYYIMANHITGQR------- 312 
FLEA                 ---------WWHN---TLQSWLKLSWE-D-ISIAVPAIEVFHIQIAKVLLIKK------- 317 
WHITEFLY             ---------WWHT---NLRKWLTNNTNKDNQTAVIETLKSVCRVIAKEIVDKE-TD---- 327 
TICK                 ---------TLYQ---ELGRWSRHGNREL-QSLGTAALESFLREVASALVEHA-DR---- 321 
TERMITE              ---------FWHE---FLLKWINSAG-ED-HKAGVSALDVFYNQVASILKDNT-SE---- 324 
DAPHNIA              ---------MWFD---SLKTYVLLDKPGI-REISLNAFGKFIEESIKSLKSEADVA---- 323 
OSTREOCOCCUS         ---------EVFQ---ILLNLRVSKTSDV-ARLAGEAYEKFVLAMSDAFDSDASPS---- 344 
STENTOR              ---------EVIR---TLFDINKLSNHKV-KILVQETTERCLSVLSDSLQE--------- 318 
KLEBSORMIDIUM        PAAQSSDPDMLFE---YFRRYSNHVNHQI-RDAANHALEETLTQVSKAMLESDPAT---- 339 
CLUBMOSS             ---------DLLK---WLQIYCLHGNASL-RSAALPAYDQFVSQISSCLISDDRRI---- 338 
MOSS                 ---------RNMH---WLQEHCTHSNAKI-RDAALPAYDQFITHVSSALVS-DSRI---- 332 
LIVERWORT            ---------DILS---WLQVYCIHTNAPL-RDAGILAFNEFISQVSNCLIHEESRL---- 336 
LIGNANO              ---------VLFE---QFFRWSTHHNRDL-MHVGMLAFDAFVKSVSTAATSAASAE---- 318 
COPEPOD              ---------FWFL---ELRKWSNSKNPDD-HKIGWKSLSALFRSVREGLSGIDASS---- 331 
GLOBOSUM             ---------TVLFIHSCLKSMCTHGNRDL---QNDTAMTSFLQQVAQALTDRKLSP---- 299 
PALUSTRIS            ---------AIYV---DLRNASQHQNIDV-SRLGYRAIDQFLKTIAKVLKSKSAEQ---- 327 
NEOCALLIMASTIX       ---------IFFE---SLLTICKHQNRDL-HKLGFQAMDHLLNEIVSYSENILDEI---- 328 
GLOMUS               ---------EIWQ---CLWKLRVHRNPEV-RNAAFKAIWAFLKQIAKVLNSAT-EF---- 329 
LOBOSPOR             ---------WMYQ---RIAGYCEHSHSGM-SKCGYNSLDVFLQEMANVLTSTEITE---- 328 
SYNCEPHALASTRUM      ---------TLYS---RLSSIRFHRNHDL-SKLGFRAMDVLIEQTANVLAKLTPGN---- 325 
FUNGIVORUM           ---------KMFQ---RLFALCKHQNKKL-RSKAFAAYEVFIIQVSFEITSGSRNS---- 374 
HALBUM               ---------KFFA---RLEEWCKHINKKN-RDLAFNTIDSFLQQIANELTVGNRSI---- 364 
DPURPUREUM           ---------KFYQ---RIEHWCNHGNKLN-RDIAFAAVDSFFQQISKELTSGNRNF---- 370 
PVIOLACEUM           ---------NFYT---RIEHWCNHVNKPN-RDIAFNTVDVFFSQIAKELISGNRSF---- 363 
AMPHIPOD             ---------LVYA---WLLRWSCASNTDD-LKAGRRAMESFLSVLASELELNPSDV---- 328 
SHRIMP               ---------QVFQ---WFVKWCGSRNRDD-HKAALPAMDTFIVVIANMLELQAMED---- 329 
MUDCRAB              ---------TLFP---WFIQWCSSKNRDD-YKAAIPALDTFITVLSNILELQSSE----- 327 
TARDIGRADE           -------YTEMYG---DLKRWAVHTNSDA-RKLGFAALSVYLKQVSRSVIMHLEQG---- 339 
HYDRA                ---------QIYD---ALELWINHQNKEV-KKIAITATESFLYEVSCYISSVKNDQ---- 325 
SALPINGOECA          -------LLLQYL---SDSDSCDHHNKDI-KASAFRALEAFLQQSVAHMTKAGKSK---- 346 
SPIDER               ---------DLYE---VLLQWVKHHNREM-QKLGKEAVVAVLKVTSEMMMSQYDER---- 337 
LIMULUS              ---------NMYK---NFVHWCHQSNKES-RAIGYAALESFLKEITDILIAKAREG---- 333 
SCORPION             ---------NIYK---IIEIWTNHSNREV-RSLGYNALDAVFKQISDMLEQNYE------ 330 
ROTIFER              ---------EIFD---RISQWSEHKNYDM-KKLAYLALDSYYKSLAEMIRVKSNTE---- 326 
CIONA                ---------AFFS---AIEGWFHHKNWQL-KHAAHMVIISFLRQVTRNISDGGTNN---- 327 
OCTOPUS              ---------DMYD---VFLKWFHHKNREL-ANHGQWAMEAFIYQISQAIVEDEDAL---- 323 
CAPITELLA            ---------DLYE---TLSYWTNHNNREM-AHIGMLALEDFLVQISSALVTKVKEG---- 331 
LIMPET               ---------DMYD---RLYFWSHHHNRDI-LHVGMCAMESFLKEVNMSYLS--------- 326 
SCALLOP              ---------GMYD---KLRHWSHHHNRDM-LHLGMSAMEAFLGQVSEMLVTRAEEG---- 331 
LINGULA              ---------RLYS---VLLAWSQHNNKDV-SSLGMEALEAFFKQMAEMLATKAEEG---- 330 
OYSTER               ---------GMYQ---KLKSWSKHNNREL-LHLGTAAMEAFLTQISEVLVTKAREG---- 330 
SNAIL                ---------NMYT---KLQAWSKHQNRDV-LHHGVAAMDAFLRQIAEAITEKAKRG---- 327 
SPONGE               ---------HMYE---SLSSWSNHKNKEC-RVVAVNAIGSFFREVSTQISDPSISR---- 327 
PRIAPULA             ---------AVYS---CLRSWSRHHNRDV-QIAGYAALEAVLKQIASVLVEGGEET---- 334 
DANIO                ---------SIFD---VMSKHCGHINAEL-KKSSYTALESFLKQVATLVAENIELH---- 349 
ESHARK               ---------TVFE---KMKKSCGHTNSEM-KKASYSALESFLKQVAIQVAENAHLH---- 338 
BSHARK               ---------VLFE---TMSKWCGHTNIEM-KKAGYAALESFLKEIALQVAEDAHLH---- 339 
XENOPUS              ---------SLFE---VISKWCGHTNGEM-KKLAFAALDSFLKQIAHLVASDAETH---- 354 
STERLET              ---------SLYE---VMSKWCGHTNIEM-KKAGYHALEAFLKQVALLVAENAELH---- 343 
GAR                  ---------SIFE---VMSKWCGHTNAEL-KRAGHSALESFLKQVAVLVAENAELH---- 338 
HUMAN                ---------SLFE---VLLKWCAHTNVEL-KKAALSALESFLKQVSNMVAKNAEMH---- 334 
PLATYPUS             ---------YLFE---VMAKWCGHTNGEL-KKVAHSALDSFLKQISLMVAKDVELH---- 334 
TASDEVIL             ---------SLFE---IMSKWCGHTNGEL-KKIAHSALDSFLKQVSLMVAKDAEAH---- 335 
COELACANTH           ---------SLFE---TMSKCCGHANGEL-KRAGYAALENFLKQVAAMVAENAELH---- 335 
CAECILIAN            ---------SLYE---VMSKWCGHTNADL-KKAGHLALESFLKQIASIVTHDAETH---- 340 
CANARY               ---------SLYE---VMCKWCGHTHPEL-KKASYSALDSFLKQISLMVAKDAELH---- 330 
OSTRICH              ---------SLFE---TMCKWCGHTNQEL-KKAGHSALDSFLKQISLMVAKDAELH---- 301 
GECKO                ---------SLFE---VMSKWCGHQNAEL-RKVSNSALDAFLKQVSEMVAKDAEMH---- 338 
TURTLE               ---------SLFE---VLSKWCGHTNAEL-KKGGHSALDSFLRQISLMVAKDAEMH---- 339 
ALLIGATOR            ---------MLFE---VMSKWCGHTNVDL-KKAGHSALDSVLKQISLMVAKDAEMH---- 299 
APLYSIA              ---------NLFD---KLLKWSRHHNREI-LHAGAAALESFVKEICDALVQRAQEG---- 330 
TRICHOPLAX           ---------ALYE---VIYRWCRHRNRDI-RAAAFHALEEIMKQIAEYLVNEND------ 328 
SOFTCORAL            ---------SVYN---TLFDWCKRKNKEL-RVKGFAALEAFLKQVAECLVTEDFET---- 329 
STONYCORAL           ---------VMYG---DLYRWCKHHNKET-SYAAYAAMEAFFQQISLYFVGRHGD----- 335 
SEA_ANEMONE          -------SLIVYP---AIYRWCCHQNRET-KYAALDAMDSFLKQVSEYIVLDEAEA---- 335 
SEACUKE              ---------TIYE---KFLHWSEHHNKDM-KSAGLSALETFLKLIAEQLVTNAAQK---- 332 
LANCELET             ---------DMYR---KLYEWSQHPNRDL-KQAGYAALESFLKQISDMLVARHEKE---- 335 
STARFISH             ---------DLHE---AFNKWSAHNNPAV-KAVGFAAQEAFLQQIAEILVERAAKR---- 332 
SEA_URCHIN           ---------MVYN---RLKYWSHSHNSEM-KWAGYDALQAFFKVVSHMLVENADKK---- 337 
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PARAMECIUM           ----------KIIFNVILNKFIEILND-------------NK-A-DM--FLMTVIIRSVG 352 
TETRAHYMENA          ----------ELSFNYIIQKMSFLINQ-------------ER-Q-QIYTASITVIIKSIG 357 
STYLONCHIA           ----------DDIFRKIMKEFETILNN-------------ET-N-QTN-VLLISTIKAVG 353 
APHANOMYCESa         ---------HKKQFNRFLKEFLTCLTD-------------KL-S---DD-KASIALAGLG 382 
APHANOMYCESe         ---------NKKHFNKFLKEFLSCLTE-------------KM-S---DD-KVSIALAGLG 376 
PYTHIUM              ---------RKKTLNRVLKEILPVLND-------------KS-A---DTSTMAFALRCLA 374 
PLASMOPARA           ---------RKKCLNKVLKEVLPVISD-------------FG-A---STLAITFALQCLG 374 
BREMIA               ---------RKKCLNKILKEVLPDVSN-------------ST-A---GTSTMSFAVQCIG 373 
AEDES                TAEGAAREARITVLNFFMKYFKTVLMA-------------PG-S---KPYEIRVAIRGFG 364 
MIDGE                ---------DKQILLFFMKYFQETLES-------------PN-S---QPHEIRIAIRGFG 371 
BOMBUS               -------D--KAIFLYFKNLFEEQLKS-------------SHHV---NSNMLCYIIYGFS 356 
ANT                  -------NDYNDILVYFLQYFEKKFRD-------------SN-L---DLITPRLIAYGFS 367 
WHIPWORM             -------SNARSIYKYFSDIFDASLLK-------------ER-D---I-RRVSMIAKSYG 376 
TRICHINELLA          -------NHVRSVYKYFCNQFDEIFSN-------------TS-G---I-REISMISKSYG 377 
BEETLE               --------HYKHVTEYFKEYFIANMTQ-------------SK-V---FNYDKRLCLQGLS 359 
BARNACLE             -------GRPAKVFAFLLARLRELLDD-------------RA-A---PPAVLSVAVHGYG 368 
THRIP                --------GPKDTLDFFCNHFKNQFQ---------------------MSMDVDIAVKGFG 343 
FLEA                 ---------ELKVLLFFINFFKTQLQT-------------EK-I---KTYELRIVIRGFG 351 
WHITEFLY             --------QGRQILEYFSKEITNWSN--------------TS-C---IFQSADLSLDLLI 361 
TICK                 -------QDYLDIFQFFIKDFQRT-LK-------------ME-T---SNHGLAAALKGYG 356 
TERMITE              --------TGHHVFLYFINFFKNKMLS-------------SS-T---SSYDMKLVIKAFG 359 
DAPHNIA              --------KKSTVLEFFVRSLCEVLES-------------DR-S---SL-----QFRTVG 353 
OSTREOCOCCUS         ------REARTKLLEKIMESIIHILDD-------------DS-A---SHRDRTACIRALG 381 
STENTOR              -------NYDKYTFDYIIKMLNMQINS----------------K---SQEVLQSTIRYLG 352 
KLEBSORMIDIUM        ------EPLVRHTYTELMKAVFGILND-------------PA-S---SPRDVSLAIRAQG 376 
CLUBMOSS             ------E-DPDRTYKALMKHMLDTLES-------------RQ-D---NPKLVSLAIRGIG 374 
MOSS                 ------R-NAQALYTAFVKDALDVLNA-------------QD-A---DPKRISLAIRALG 368 
LIVERWORT            ------Q-NVQERYKHFMTTFFDILDA-------------PS-V---DKMLLSLAIRGVG 372 
LIGNANO              ----SATPAQKKLFLFFLQQFRQILDS-------------DG-S---SWKTVSVAVRGFG 357 
COPEPOD              -------KNIPFVLQFLTDQFQTITRS-------------KY-S---SHKDISLAIQGYG 367 
GLOBOSUM             --------SEIEIFWYFVKEFINNLNK------------PET-D---QYAELSLAVRGLG 335 
PALUSTRIS            --------DAKKCFWWFMRQFTDILQQ-------------HK-A---AYKDVSLAIRGYG 362 
NEOCALLIMASTIX       --------EAKKIFWYFIEFFTNSLR-------------KED-A---DTKDISLAIRGYG 363 
GLOMUS               --------KEFDCVDYFMLIFDDIAGEIKKTSDQQLNKEEQD-Q---KTKDISIAVRGVG 377 
LOBOSPOR             --------REYNCFLFFTANFTQIISTEVV---------TST-A---QYKAMSVAIRGYG 367 
SYNCEPHALASTRUM      --------TEKGVFRFFFLKFFDEMNRE-----------SED-P---DYRRIAAAVKGFG 362 
FUNGIVORUM           -------SSDEATFRFFIRSFYEMLES-------------SS-S---RIYEVSTAIRGLG 410 
HALBUM               -------ESDQATFKYFIRKFYSIFEN-------------NN-S---TPFDISIAIRGCG 400 
DPURPUREUM           -------EADQQTFKFFIRKFYSIFEN-------------ND-S---SRFELSIAIRGCG 406 
PVIOLACEUM           -------ENDQSTFKFFIRKFYSIFEN-------------NT-S---SRYELSIAIRGCG 399 
AMPHIPOD             ---------AHTAFSHLVKEFNALLES-------------DK-SEGNSSYCVSLAVRGYG 365 
SHRIMP               ------DKRGVKIFKYLLQEYNKMLET-------------SE-S----TSKLSLAVKGYG 365 
MUDCRAB              ------DKKTVEIFKYLLQEYNKMLET-------------GK-S----TNQVSLAVKGYG 363 
TARDIGRADE           ----NNEGVCTSAFSFFMNEFNEKIKH-------------A--E---SPREMTVAVRGFG 377 
HYDRA                ---------TTKILKVFLFRFHKTLNS-------------PT-A---SCKEISMAIKGYG 359 
SALPINGOECA          --------DTMFMFGTLFKRFKAAMGE--------------A-A---SHRAVAIAIRGYG 380 
SPIDER               ------KDVCSNIFKYFMNCFRDIFLD-------------KS-T---TSKELQIAVMGYG 374 
LIMULUS              ------KSEGSSVFKFFITAFQQCMRD-------------NK-S---DSRDLSVAVRGYG 370 
SCORPION             ------DSCKAEIFKFFIEKFQLMIK--------------CS-E---NIRRVSTAIRGFG 366 
ROTIFER              ------TDKCRLIFKYFIQKFYKNLTD-------------GN-K---DLKEMVISIKGYG 363 
CIONA                -------NSSIHLFNFFMDKFRAMLDS-------------SR-T---SNKSLSVAIEGYG 363 
OCTOPUS              ---------QKNMFEFFLEKSNVIIKN-------------KD-S---TKKEIDVAIKCFG 357 
CAPITELLA            ------NRKEGAVFKFFIQKFRDIMDN-------------NS-S---GSKEIAIAIKGYG 368 
LIMPET               ---------FGDSVFFFIKQFRQIMNS-------------SE-S---SDKEVSLAIKGYG 360 
SCALLOP              ------H-KEGAVFKFFIQEFRTLMND-------------TS-T---SAKEVSLAIRGYG 367 
LINGULA              ------H-PDRAAFAFFIRQFRETLDN-------------PH-A---KQNEIASAVKGYG 366 
OYSTER               ------K-KEAAMFKFFVTRFKEIMEN-------------SS-A---SAKEMSLAIRGYG 366 
SNAIL                ------I-KEGGIFKFFVQVFQTTMQN-------------SS-A---SSKEVSMAVRGYG 363 
SPONGE               -------ELGISNYKFFMKCFRSLMND-------------PD-I---NHRLLSIAVKGYG 363 
PRIAPULA             ------RQRDTIVFTFFVREFRTIIEA-------------G--T---DTRDVAIAVRGYG 370 
DANIO                ----------KSKLKFFMQKFCAIIRT-------------MD-S---TNKELSIAIRGYG 382 
ESHARK               ----------KDKLEYIMQQFYDIIRT-------------PE-S---SMKELSIAIRGYG 371 
BSHARK               ----------KDKLQYFMQQFYSIIRT-------------ME-S---STKELSIAIRGYG 372 
XENOPUS              ----------KNKLHFFMEQFYEIIRK-------------MD-S---SNKELSIAIRGYG 387 
STERLET              ----------KSKLEFFMRQFYTVIRT-------------LD-S---STKELSIAIRGYG 376 
GAR                  ----------KSKLKFFMQQFCSIIKT-------------TD-S---TNKELSIAIRGYG 371 
HUMAN                ----------KNKLQYFMEQFYGIIRN-------------VD-S---NNKELSIAIRGYG 367 
PLATYPUS             ----------RSKLQYFMEQFYEIIRK-------------ID-S---TNKELSIAIRGYG 367 
TASDEVIL             ----------TSTLRYFTEQFYGIIRN-------------VD-S---SSKELSIAIRGYG 368 
COELACANTH           ----------KNKLEYFMKQFYGIIRT-------------LD-S---SNKELSIAIRGYG 368 
CAECILIAN            ----------KSKLQFFMDQFYRIIRK-------------LD-S---SNKELSIAIRGYG 373 
CANARY               ----------KSKLRFFMEQFYGTIRR-------------MD-S---SSKELSIAIRGYG 363 
OSTRICH              ----------KSKLQFFMDQFYGIIRR-------------MD-S---SNRELSIAIHGYG 334 
GECKO                ----------KSKLNYFMKQFYSIIRK-------------MD-S---SNKELSIAIRGYG 371 
TURTLE               ----------KSKLQFFMEKFYDIIRK-------------MD-S---SNKELSIAIRGYG 372 
ALLIGATOR            ----------KSKLKFFMEQFYSIIRK-------------MD-S---SNKELSIAIRGYG 332 
APLYSIA              -------QTEGSVFKFLLIQFRTIMNA-------------KN-S---TDKHVSLAIKGYG 366 
TRICHOPLAX           -------AANINIFKFFLKKFRSIIDS-------------GS-S---DAKELAIAIRGYG 364 
SOFTCORAL            ------TVECGDIFKYFIKEFRRIINS-------------NE-S---LTREISIAIRGYG 366 
STONYCORAL           -------KSDLAMFMYFIKTFRRIIDS-------------VL-S---DTRQMAIAVRGYG 371 
SEA_ANEMONE          ----------VNPKEDFIQRFRAIIDS-------------DS-S---TTQQMSIAIRGYG 368 
SEACUKE              ------SNTDAAVFQFFIRQFRSSIDN-------------TD-S---GLKSWATAIRGYG 369 
LANCELET             ----N-NKADLAVFKFFIREFRTIIDT-------------TE-A---GTREMSIAVRGYG 373 
STARFISH             ------DASDMAVFRFFVKRFRDIIDN-------------PQ-S---DTRALSSAVRGYG 369 
SEA_URCHIN           ------RSSDVAVLKYFIKSFRSTIDD-------------AS-S---SSKSLSTAIRGYG 374 
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PARAMECIUM           HFAKAIANLRGE-KQLGDFFDKLNDLGFERVLQVY-E--------DFYKEEEGNMKRGAQ 402 
TETRAHYMENA          IFSKAIAKHLGQ-DQLQLFFKQMINLSEVRLLKHI-EKDGVNSVVDFQPVEDETMKKGTS 415 
STYLONCHIA           IFSKAIKTKSGD-DALREYLSKLTTLSQNKIIKEF-EQQ------------EDPKNDYKN 399 
APHANOMYCESa         NFAAIVPMFMGA-DALPKIHARLIKYGEDLVAIRE-G-I--------------------- 418 
APHANOMYCESe         SFAAIIPVFMGD-GALSKIHTRLVKYGEDVMAMRE-K-M--------------------- 412 
PYTHIUM              RIAPAIRMYLGE-KAFLKVEDRLRKFGENLLVLDD-KAT--------------------- 411 
PLASMOPARA           WFASSIFTYLGA-KGYIKIEDKLRVYGESLLALDA-KTT--------------------- 411 
BREMIA               WLASSIYLYLGA-KGYTRIENKLKLYGESLLALDT-KAV--------------------- 410 
AEDES                SMAEACSCLMTE-EYMNELLLLVMQRTEFVYLVEE-K----------------------- 399 
MIDGE                IMAGACQVLLES-KYLSERFDLVMQRTQYSYYTND-R----------------------- 406 
BOMBUS               QIAAPCKIYLTN-NDVKNMFSLIANCAMPLCSRDD-I----------------------- 391 
ANT                  QMAAPCKVHMSD-FKIRSMYSITTSYALPLCSSEY-S----------------------- 402 
WHIPWORM             RLFAVSHVLFEN-GEVNRILRQILFRFHQFLCHDE-G----------------------- 411 
TRICHINELLA          RLFQIGKALYGE-EEVCKVLRKLLQRFEYLSTTSS-D----------------------- 412 
BEETLE               SFSGVYQLQLEQ-EEIKKLFAQIIQNFEQTYILNL-D----------------------- 394 
BARNACLE             ALAAPCGRLHPP-QELALLVTWLADRAERLYLAGE-SAP--------------------- 405 
THRIP                LFAKPMKLL-SP-EEIPVIFNIIAQKSHEESFKS-------------------------- 375 
FLEA                 TFSSCCSALLSQ-DDIIPLYKIIIQQTEVMYTSET-Q----------------------- 386 
WHITEFLY             IFVEPYKKYSG--DDLSNLFSDIVKRAECLCAEKN-ESD--------------------- 397 
TICK                 LFALPCKRYLKE-ADVLYMLNDVLLRSEHVFQSIS-S-H--------------------- 392 
TERMITE              LFAAPCRVYMTP-QDVLYMFTVVMQRAEQIYFKEG-D----------------------- 394 
DAPHNIA              LKALGECSLSVTGDNIWHIFMYLFNKTAVICIQED---T--------------------- 389 
OSTREOCOCCUS         KFAVPALELGVRGADMNAYLGRLERLSMYTTFRQGHNEF-------------------Q- 421 
STENTOR              VFSSAISKIQGE-AYLKGILETIMELGTNAISSED-EHT--------------------D 390 
KLEBSORMIDIUM        KLAGAILKFSGE-EELRKALNRLLPFGARSTVSTG-Y-G--------------------- 412 
CLUBMOSS             KLAGPIVKYSGK-SDLEKAFQRLVPFVGSFSR--G-GDS--------------------- 409 
MOSS                 KLAACIVKFSGK-ESLKDAFHRLEPFGSLSRL--G-DGR--------------------- 403 
LIVERWORT            KLSPLIVKYSGK-ETLEKVFHRLSSLGGTTTTRGG-EVY--------------------- 409 
LIGNANO              YFAEAAKKLLAP-PDMRQVYADVVQRAEDLFTAES-DSS--------------------- 394 
COPEPOD              EFAEPLARFLSE-EKYLNLCLEVLGQTEQFHIESSQEEQ--------------------- 405 
GLOBOSUM             LFATPCKVLLAE-KELKELQGILVRK---LSSLSSGSN---------------------- 369 
PALUSTRIS            FFAGPCKQLLDP-GQLNLMLEHLVAKNAFLNSVGTGNR---------------------- 399 
NEOCALLIMASTIX       LFSGPCKKYFNE-SEFNIIINELLKKADSIFSNDNLNE---------------------- 400 
GLOMUS               YFACSVKRLDKE-ERYKPIFQNLLNPSNWAISNLNEIEI--------------------- 415 
LOBOSPOR             YFAEPCKHIAPD--QLKNLLVQLLRKSSFLVSSNLNEGV--------------------- 404 
SYNCEPHALASTRUM      HFSKVFKKFMQQ-SEVDGLVQELVKKSAWIFTEGTLEHM--------------------- 400 
FUNGIVORUM           YMADPICQFMGQ-NELKKMLSKLVTMCQRFYSGGN-ESM--------------------- 447 
HALBUM               RFAAPVKAFIGE-WELKSLLGSLFKFSEKLMVVKL-ENI--------------------- 437 
DPURPUREUM           RFASPVKSFMGE-WELKSLLSSLFKFSEKLMVVKI-ENI--------------------- 443 
PVIOLACEUM           RFASPVKSFMGE-WELKSLLSSLFKFSEKLMIVKI-DNI--------------------- 436 
AMPHIPOD             LFAGACKQLLPS-QQLRQLFSTVLTASQHAFNQAS-ELF--------------------- 402 
SHRIMP               LLSGACRQFLSP-VEVHTMFSQVLTASQHAFYQSG-DML--------------------- 402 
MUDCRAB              LLSGACRILLSP-MEVHTMFLQVLSASHHAFYQSS-EML--------------------- 400 
TARDIGRADE           AFVAPSRILSTA-AQNEQMLSEMLQKSEQTFFSSATEV---------------------- 414 
HYDRA                KFSLAFSNVMTE-NEKISVFDEILKRSEMILLNN-------------------------- 392 
SALPINGOECA          YLAAPCKLLCGV-DDLRLMSDDLARRCQQLYFHMGDDEQ--------------------- 418 
SPIDER               LFAGPCKLCLSE-VQVKKMLQNVIQKSEHEFFSGG-KDI--------------------- 411 
LIMULUS              LFAGPCKLYLGE-EDVKFMQNDMLQRSEHFYLSEE-ILL--------------------- 407 
SCORPION             YFAKVCKLYLTE-KDVKYMLNDVIKKSEQHCLNEE-KIL--------------------- 403 
ROTIFER              AFAGPCRELMDT-KDMKLMLNIIIDICDRNFLSAD-SA---------------------Q 400 
CIONA                LFAGPCKRFLPK-SEVRYMFTQMMNQCENIFLFEKVDFD--------------------- 401 
OCTOPUS              LLAGPCKKFHTQ-DDVNFMFREMLEHSKHLFEKES-ENL--------------------- 394 
CAPITELLA            YFAAPCKLYLTP-KDVLFMFNEMLHRSEQLFLSGA-EQN--------------------- 405 
LIMPET               LLAGPCRRFLNV-TDVVFMLSEMLNKCEQQFLLKV-GEN--------------------- 397 
SCALLOP              LLAAPCKTFLKQ-ADVQFMFSEMMSKSEQQFLSQD-ENL--------------------- 404 
LINGULA              AFAAPCKFHMTA-EDVKYMFNEMMQRSEQIFFSKN-ELK--------------------- 403 
OYSTER               LLAAPCREFLQQ-KDVQFMFSEMITKSEQLYLSSDKEDI--------------------- 404 
SNAIL                LFAAPCSIFLEP-ADVTFMFSEMITKCEQEFLRTN-EPV--------------------- 400 
SPONGE               HFAKPCRLYGSM-EDLHFMFGEMVQRSEQLFLASV-DFT-------------------TS 402 
PRIAPULA             SFATPCKLFLSE-ADVQYMFTDMVVRSRQIFHSGE-EMI--------------------- 407 
DANIO                LFAAPCKVV-CP-QDVDLMYTELIQRCKQMYLTES-DRD--------------------- 418 
ESHARK               LFAAPCKAV-NS-NDVDFMYIELIQRCKQMYLTEA-DTE--------------------- 407 
BSHARK               LFAAPCKAV-DS-HHVDFMYTELIQRCKQMYLTEA-DTE--------------------- 408 
XENOPUS              LFAAPCKAV-NA-KNVDLMYIELIQRCKQMYLTEA-DTE--------------------- 423 
STERLET              LFAAPCKAV-CL-GDVDFMYTELIQRCKQMYLTET-DTE--------------------- 412 
GAR                  LFAAPCKAV-CP-QDVDFMYTELIQRCKQMYLTET-DTE--------------------- 407 
HUMAN                LFAGPCKVI-NA-KDVDFMYVELIQRCKQMFLTQT-DTG--------------------- 403 
PLATYPUS             LFAAPCKVI-NP-NDVDIMYIELIQRCKQMFLTEA-ETI--------------------- 403 
TASDEVIL             MFAGPCKSI-NA-KDVDFMYIELIQRCKQMFLTET-DTI--------------------- 404 
COELACANTH           LFAAPCKAV-CP-EDVDLMYTELIQRCKQMYLTET-DTE--------------------- 404 
CAECILIAN            LFAAPCKVI-NA-KDVDFMYIELIQRCKQMYLTEA-ETE--------------------- 409 
CANARY               LFASPCKAI-HP-EDVDNMYVELLQRCKQMFLTEA-ETI--------------------- 399 
OSTRICH              LFAAPCKAI-RS-KDVDYMYVELLQRCKQMYLTEA-ETV--------------------- 370 
GECKO                LFAAPCKAI-NS-KDVDFMYVELLQRCKQMYLTEA-ETM--------------------- 407 
TURTLE               LFAAPCKAI-NS-KDVDFMYVELLQRCKQMFLTEA-ETA--------------------- 408 
ALLIGATOR            LFAAPCKAI-NS-KDVDIMYIELLQRCKQMYLTEA-ETA--------------------- 368 
APLYSIA              QLAAPCRMFLSE-ADTQFMLNEMISKCEHQFFSQV-EEL--------------------- 403 
TRICHOPLAX           YFAAPCKTLLKK-DDVRFMTMDLLQRSEQLFFIDV-N----------------------- 399 
SOFTCORAL            YFAKPCKVFLKD-EDIKYMFTSIIQMSEQMYFNDS-ELK--------------------- 403 
STONYCORAL           YFSKPCKLFMQA-DDVRFMFSEIMQRSEQFYLSQS-DLS--------------------- 408 
SEA_ANEMONE          FFAKPCKLFMTA-EDVKFMFTEMMQRSEQIYLRQS-EMQ--------------------- 405 
SEACUKE              FFASPCKAFLGE-NDVKFMFSEMIQRSEQLFLQDS-NID--------------------- 406 
LANCELET             FFAAPCKMFLSE-SDVKFMFSEMMQRSEQLYFGTA-DSM--------------------- 410 
STARFISH             YFAAPCKLFMTD-DDVKFMFTEMIQRSEQLYLQQG-EVS--------------------- 406 
SEA_URCHIN           VFAAPCKAFMKE-ADVRFMFNEIILRSEQQFLVQG-E----------------------- 409 
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PARAMECIUM           FKVL-LYRQKQLNSFLISYANIIKNLSK----------ISD-KQIQHLFALCSLCIKQHY 450 
TETRAHYMENA          FKTI-LYRQKQVISFITSFANIISQLDK----------LYED-ESQSLLRLCMVGFKQFS 463 
STYLONCHIA           FKQI-LKKQKQLLSFIESYSFIIQNLDS----------EPSDEVTQHFLKVCEIGVRHHR 448 
APHANOMYCESa         -----KLKWMLLCRYTTCYGRFVQKMQC--------QS-DI-VVQNFSVELVCRLLDAYP 463 
APHANOMYCESe         -----KFKWMLLCRFTTCYGHFVRNMQS--------NE--A-AVENFAVTLACRILEAYP 456 
PYTHIUM              -----AMRWSVFSSYVECVGCFVKQERS--------TSIDD-TNITFLGDLICHLLDAYP 457 
PLASMOPARA           -----AWKWSLICQYVQCIGQFVQHRSD--------VVLDE-GYIMFLERILCHLMTAYP 457 
BREMIA               -----AWRWPLFSQYLQCIGQFVQQRHD--------VVLGE-SFVKFFGDMMCHLMTAYP 456 
AEDES                ----SNELLEHLPDFVQALSDIMSHVRE----------LTG-VQIIALQNIIIGLVKDFH 444 
MIDGE                --LKRRDVLEHLPHYVESLSKIMTHLNE----------ISG-LQLQSLETIMVILIKDFH 453 
BOMBUS               ----EKIHLESICNYQEALSEIILHTSD----------LSI-DQINIITKLSILLIKRFP 436 
ANT                  ----HSTHIESICCYQEALSEILCHMTD----------VTM-EQVNILVKLSAYTIKRFP 447 
WHIPWORM             ---PVEQVIHYVTSPLEAVARALPLLSN----------VPF-DIWQIVEDIHVKMFINIP 457 
TRICHINELLA          ---AQQQNVYHITNILEAASRGLLCLSK----------IAD-DVWQLVERFHVTLFHNFP 458 
BEETLE               ---PSTDVLEFLPFYLQTVANFL-QFKT----------VTN-NELFCLQKGTILLMKIFP 439 
BARNACLE             --PP-AELLLQLPGHVSSLGCCLAALPT----------LPA-AQLATGERLLLLLVEHYP 451 
THRIP                -------NHHRLADYLDSLSMFSVEAGV----------VHS-LQLSILESLSVQLICQYA 417 
FLEA                 -----HKSIQNLPEYLESLSIIISHMPS----------INN-VHLKALQNLIVILFQEFH 430 
WHITEFLY             --TAAEFVMARIGEFLNCLATLVCNDKD----------ITH-QQLVSLETLTIMVMKMYP 444 
TICK                 --AVLEDSLPLLSSFQEATASILRCTGQ----------VPA-SQLALLEKLTVLQIENFP 439 
TERMITE              ---ISNADLQNLPDYIESLSSIMRQLSA----------VTN-EQLVALQCLTVQLIENFP 440 
DAPHNIA              -----SKSLDLLPVCLESLGLVLTHCTT---------PLGT-ERTQQLQRMFVHLFKRYL 434 
OSTREOCOCCUS         ---GRFESIERQVSLLSAYSDLLRKREI---------MVDE-ALIVTVGDLVEWLWEHYA 468 
STENTOR              FK-SMFTLQKKLSSLLLAYSDIARNMNS----------IPE-SALLHFSDVAFEIFKRNI 438 
KLEBSORMIDIUM        -----DDNLGHSVTLVGAFADMMVYLPS----------VED-SLISFISEVAGAIFFRYP 456 
CLUBMOSS             -----HEELGYAVTVVGAFANIVVYIDR----------VED-FMVSLITEVTGRIFFQYP 453 
MOSS                 -----EGSLGYAVTLVGAFADMVIHLDD----------VED-LMVTFIAQVTGSIFFLYP 447 
LIVERWORT            -----ENYIGHSVILIGAFADIVNHFDR----------VED-FMVSFIAEVTGNIFYQFP 453 
LIGNANO              -----DERLSNLPSFVESLSNLALHLDE----------LTG-VFLSLLARLSVTVCHMYP 438 
COPEPOD              -----EKWKLQFPSHLKSIAVMISSLTT----------TSI-NLSFSLEVLSFNLVKKFP 449 
GLOBOSUM             -----DAKYAHISAFMDAFKMIVHESVK----------VDT-ELLNAIEELLTSMLLNFP 413 
PALUSTRIS            -----EDILSHIPSFLEAYTFIADELDV----------IDT-ELLAAVEAIAKTMLTKFS 443 
NEOCALLIMASTIX       ------EMFLHFSSFLQAYNSILKVSDI----------VDN-SLLRGIELIITQLMISFQ 443 
GLOMUS               -----THALSQIPLYIEAYCFIGREYDE----------IFQ-QLMETIEHEVGLMMIYFP 459 
LOBOSPOR             -----DGSTSHLAAFISAYTNVARVYTE----------VPE-LLMSALNQMVNAAIANFI 448 
SYNCEPHALASTRUM      ------RLLNYIPSFIASYNQIIQHVDN----------VSS-QFVATLTRAIDVFVTDYR 443 
FUNGIVORUM           -----EEQSAHLASFISAFASIILQ---------------E-TYLTHFEAILGTVFRIYP 486 
HALBUM               -----DEIVMHLSSFINAFSNILFEIKD----------IEY-WYMEHLEQAVATYFIIFP 481 
DPURPUREUM           -----DEITLHLSSFINAFASILYELSE----------LEF-WYLDHIEQILETYFIIFP 487 
PVIOLACEUM           -----DEITLHLSSFINAFASILYELNE----------LEF-WYLDQIEQVLETYFIIYP 480 
AMPHIPOD             -----DTKLANLPNFIQSLASIIKHLPD----------ADS-ASVSAVLELSVALTRHYP 446 
SHRIMP               -----ENKLTNLPSYIESLAIIISNMDV----------VNS-GILENVQQLSSALVEHFP 446 
MUDCRAB              -----ENKLSNLPSYIEALADIICNMST----------INV-GIVENMLQLALALVENFP 444 
TARDIGRADE           ---IGESRLEHLPTFLDTLSAMVQDCGS---------AVPD-AFLAAVQRLCSLVIQMFP 461 
HYDRA                ------ELFHQLPTYLESLSCILKIFTS----------VNY-SLLHPIEKIIIFIFENIC 435 
SALPINGOECA          -----EESAIHLASYIDAIARLIQQLEE----------SGD-VFLPILERLIVLLLEAYP 462 
SPIDER               -----DDKIVGLNYYIEALSSIVSVTEC----------MTD-NILISLEKLVVFQIDKFP 455 
LIMULUS              -----EEKIQTLPSYLEALASIISQLNE----------VSE-THLERVVKLVVMQIEHYP 451 
SCORPION             -----DERIQILPSFLDSLSSIVLQLQE----------ISE-SSLNYLEKLAVFQIQNFP 447 
ROTIFER              HNEIYDEKIFQLSSFIESLSCVCSQIDS----------FSE-GSLNTMEKLVILAIDCYP 449 
CIONA                -----DNRTHQLPTFVQSLASITKQIESKNENDKNPIGLPE-SYRTSLQRLSVLLIERYP 455 
OCTOPUS              -----HDQLYSLRGYLEALSSILKEIDC----------ISD-ESLKIIEYLLVAMIENFP 438 
CAPITELLA            -----DDRIIGLHSFLGALASIVEELDQ----------FSE-TFLFSLERLVVLQMQVLP 449 
LIMPET               -----QDKMYGLHSYLDAIANIIKEIDE----------LSE-TYASIVEHLLVMQIQNMP 441 
SCALLOP              -----EERLFNLPSYLEALGNIIKQLDE----------ISE-TYAISLERLLVLLIEKLP 448 
LINGULA              -----VDNVYNLPSFIESLARIVEQMEE----------VSD-TFLVSLEKLVVCLTEHFP 447 
OYSTER               -----EDKLYSLPSYLEALGNIIRQLDH----------VPE-TYATSIERLMIILAENFP 448 
SNAIL                -----HEKLSSLPDYLHALASIIKVVTK----------VSE-VYALTLERLLVLLLENIP 444 
SPONGE               SSSVAFEERFLLPTFIEALANISKEIQN----------LPD-VCLSSLQKLSVLLFHCYP 451 
PRIAPULA             -----DSRMVELPPLLEALASIVTELDQ----------VSE-SFLASLEQLVVLLFGNVP 451 
DANIO                -----DDNVYQLPSFLDSIASVLVHLDR----------IPE-VYTPVLERLLVVQMDSFP 462 
ESHARK               -----DDNVYQLPSFLDSIASVIFHLDK----------IPG-VYTPVLERLLVVQIDSFP 451 
BSHARK               -----DDNIYQLPSFLDSIASVIFHMDK----------IPD-IYTSVLERLLVVQIDSFP 452 
XENOPUS              -----EDNVYQLPNFLQSVASVILHMDS----------IPE-VYTPILERLLVVQIDSFP 467 
STERLET              -----DDNVYQLPSFLDSIASVIFHLDR----------IPE-VYTPVLERLLVVQIDSFP 456 
GAR                  -----DDNVYQLPSFLDSIASVLFHLDR----------IPE-VYTPVLERLLVVQIDSFP 451 
HUMAN                -----DDRVYQMPSFLQSVASVLLYLDT----------VPE-VYTPVLEHLVVMQIDSFP 447 
PLATYPUS             -----DDHLFQLPSFLQSIASVLLHLDK----------VPE-VYTPVLERLLVVQIDSFP 447 
TASDEVIL             -----DDHMYQLPSFLQSIASILLHLDT----------VPE-VYTPVLERLIVVQIDNFP 448 
COELACANTH           -----DDNVYQLPSFLQSIASVLFHIDR----------IPE-VYTPVLERLLVVQIDSFA 448 
CAECILIAN            -----DDNMYQLPHFLQSIASVIVHMDS----------IPE-VYTPVLERLLVVQIDSFS 453 
CANARY               -----DDHLYQLPSFLQSIASVIFHIDK----------VPE-VYTPVLEHLVVLQINSFP 443 
OSTRICH              -----DDHIYQLPSFLQSIASVIFHLDT----------IPE-VYTPVLERLVVVQIDTFP 414 
GECKO                -----DDHVYQLPSFLQSIASVIFHLDT----------IPE-VYSPVLERLIVVQIDSFP 451 
TURTLE               -----DEHVYQLPSFLQSIASVIFHIDT----------IPE-VYTPVLERLIVVQIDSFP 452 
ALLIGATOR            -----DDNVYQLPSCLQSIASVIFHLDT----------LPE-VYTPVLEHLIVMQIDSFP 412 
APLYSIA              -----DEKLISIPSYLTALSHIIRQVDS----------VSA-PYAVVLERLIILLMENFH 447 
TRICHOPLAX           -----VDKIQYLPSFLEAFASILNILDE----------VND-TFTRSLEKLTIVLFENFP 443 
SOFTCORAL            -----EEKLQNLPSFLEALGFIVEEIDE----------IPP-AFLSFLERLVVVLIEKFP 447 
STONYCORAL           -----EDRAQHLPTFLEALSSIIEELDK----------ISD-SVLACMERIVRVLFDKFA 452 
SEA_ANEMONE          -----EDRVQQLPNFLEALSFIIEELDD----------ISD-GFLVSLERLIIVLFESFP 449 
SEACUKE              -----EDRFMQLPHFLEALANIISELGE----------VPE-SFLNSLEGLTIVAFRSYP 450 
LANCELET             -----EDKVHHLPSFLEALASIVQHLDQ----------LSD-MFVTSLERLVVVLFENFP 454 
STARFISH             -----DDKLNQLPNFLEALASIMRQLDV----------LSD-SFQAALERLVVVQVSSYP 450 
SEA_URCHIN           ------ERLSQLPTYLEALASIVGQLDT----------VSD-TFLTSLEKLVVLVFGSYP 452 
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PARAMECIUM           NYFE--NYRPYLYDGMANIIISIF---GHQT-IGIQFVGSLLSKGVIEGL--KLGQNQL- 501 
TETRAHYMENA          SFYE--KYKEPLNEGIVQLMREMK---KHQS-IYIIWLENLVQNGLVQSI--KLPDNSFL 515 
STYLONCHIA           KLYQ--KYRDRFYEALASFTKALS---KHQK-AFANWIQKFVDLSLIQTL--KIPDAVLF 500 
APHANOMYCESa         SSAI--YVKYQAELAIVSMADAFS----ST-----DVMKRILQHGMVLTV--SNRIDTPD 510 
APHANOMYCESe         SSAI--YVKYQAEISLVSIFQALP----TG-----NAIDRVIRHGILLTV--STQLNPSQ 503 
PYTHIUM              RCLW--KSKLTIYKSILSILCAVH----SS-GDVQLLLDRIVHRAFLLSI--SNVTETEE 508 
PLASMOPARA           QCLL--KSKSVVHKSIAALFVSLS----KW-TVIDPVVDQFVHHTLLFSI--ADITDPDQ 508 
BREMIA               QCHW--KSKVVVHKPIAAVLVSLS----KW-TVLDPLINRFVLHTLMLSI--SSVTESDE 507 
AEDES                YLSS--SYHELIVSSLMKTFDNLG---KLGGGVLDNLLEKIVLRGIIWSC--SHMLVVDV 497 
MIDGE                FLST--AHHPLVASSLLETLLNLQ---KLGGKMLHDVMESIVWQGILWTC--SHQSVYDL 506 
BOMBUS               EFPV--SNQNFAVSLLVNTIINIM---TINRDLLDEFLYNLIYNGVVWTS--LHTLFVDA 489 
ANT                  DLTK--SNNALAVLTLIKTISNLA---TVNKSLLQRYLDSIVYDGVAWSC--SHTLALDA 500 
WHIPWORM             ALGA--KWTARCKQVTYAIFAAAL---TKN----RSYITSVVDQALLHVL--TLPPTLDG 506 
TRICHINELLA          LMEK--RFYHRCKVINVATFAAAY---GHN----YQYIQSIVFQSLIRVI--ASLPSVGK 507 
BEETLE               QLPY--YCHPLVTEALVLTFYYLS---LNSEHIFNTFLENVIFQGVVWTC--SHQHITEA 492 
BARNACLE             RVPP--THRFLADGGVARCLLALL---GRPE-LAAPCLRRLVYQMLLRCC--SHALAVET 503 
THRIP                KEEH--PDWQRVMVDAVICTLQRL---RKCGVALDSFMNVVVHQGIIRSV--THPVIEDA 470 
FLEA                 QLSG--SHHNLCIESLMKTFFNIT---QINGCFYEEVLEVTIYHGVIGTC--SHPIAIES 483 
WHITEFLY             DCGR--N--WKASQTIERTVLCLS---LKSEKTLDTYLGVIVFQGIIRTC--DTLILQDV 495 
TICK                 LVAQ--NLQMRYCKSLLFVLLAV-------YPISRSSLSQIVYQGLVRTC--SHPIAAQV 488 
TERMITE              KLPK--PFHWLAIRAITVTLSSLA---ESGGTFLEEFLSNVVYQGIIRSC--KHQIAIDV 493 
DAPHNIA              DIDE----GNRCGRSAAVFLVGVHAAIENQI-DFSTFVRDIVIQSLIRST--RPE----- 482 
OSTREOCOCCUS         FEQS--RRKPLIQNALWNLFVALS---SKGC-ALQTLLTRIGAKLLGLTLRVSPPDPVDK 522 
STENTOR              KIHK--RYRQRMYNSIAQLFASLH---LHHE-KFIPWFRVFIAKSMKQLL--EIPEEFID 490 
KLEBSORMIDIUM        LLWE--KQKPAVHTAFVNMLCSLY---PKGE-AFTSFLNNIVRSSLVRTM--SADDPAAP 508 
CLUBMOSS             SLFP--KQRVAIHSTISSLLKALY---PKGN-LFVMFLMNVVWSSLDRAT--DTD----- 500 
MOSS                 QLFA--KQKQAVYTALRNLLKALY---PKGP-VYFLFLRNIVWSSLQRAM--EPVDEALE 499 
LIVERWORT            ELYP--KQKQGVYNTMSAFFKAMY---PKGP-IFSIFLSNVVWSTLERTM--ETSEGVSG 505 
LIGNANO              RVSE--RMGRVGLRAVAHALHRLR---SRRPGLAKAFAAQVVYQSLVRTC--SHEHPVYQ 491 
COPEPOD              VLPH--QYHGFAIQALLQVFQCTA--------VSDTMLDNVIYQTVIESC--SHPAVGET 497 
GLOBOSUM             KVRE--YYRKPLVSAFVELMWELN---IHGL-L-WSFWGGIAKRLLIISC--VDKEEDRT 464 
PALUSTRIS            SMGA--AYRGLSVSAFRNLLGVLN---KKGP-IGTALWSKIAYETIVITC--TSTSSDDI 495 
NEOCALLIMASTIX       LLND--KLKFINAKSIQHILWELN---NK--SIMDTFFNKIASDILVLTC--LNKEQKET 494 
GLOMUS               RMVY--DLRLRCVNAFEHLLWMLY---LKGRGTMEKFVSKSFYQTLILTC--SDAIQLQN 512 
LOBOSPOR             RMST--YARIDCTISIVRLLVMLF---YKGEGALRGFFDKFSYKLLVFTS--ADIARPQP 501 
SYNCEPHALASTRUM      RLSS--WARESGTVAIQDALHSFY---SKSEGDLRAFATTTFYNALIWTC--TETRRDAP 496 
FUNGIVORUM           DLYF----RDGYCLAISRLIIALC---SKGT-SLQSLLDRVIYQALLITC--SVRPRIDG 536 
HALBUM               YLFT--VQRERYYSAVNRLLSSLY---HRPE-FLKTLLGRIVRQGLLITF--SKPHEALL 533 
DPURPUREUM           HLFV--KSRDRYFKAVNRLISSLF---YHGE-YLKIILSRFVKKGLLITF--SKPNPSIK 539 
PVIOLACEUM           HLFV--KSHHRFHMAVNRLISSMY---FRGE-YLKILLSRIVKKGLLISF--SKANKSVL 532 
AMPHIPOD             QLAA--PERGVAHAALLTLLATST---AAPG-L-SCIRSSWVHQSILLTC--SHSVPGDD 497 
SHRIMP               LVSS--FKRFLAYRALFRLFFTVY---NKPG-YFHEFLHTFVYKAIVLSC--SHAPEVES 498 
MUDCRAB              SVSV--YKTFLAYRALFKLFYAIH---GKAE-YFQDFIHSFVYKSVIHTC--SHAPEIDS 496 
TARDIGRADE           QLGP--HIQHTACQAVVKTVMVVA---RACP-TANDFVGEIVYKGLRGSC--LLEMPSDV 513 
HYDRA                NLGK--TGLALYMKGIATFIDSVS---STQS-MIKTSLSRIVYQILIRTC--SHSTLSEE 487 
SALPINGOECA          SMYR--TQRASVHLSLTRCFVSLY---HKGS-TLQTFFAKVANHVFLSAC--SQSIRDTE 514 
SPIDER               KVPT--AYNFIVSKAIIRMFLAVL---PKRD-MFIGFLSQIVYQGIVKTC--SHPVVVEA 507 
LIMULUS              QLAD--VHHFLSYRSIIRTLLAFA---PKKA-VFKRFLGNIVYQGLIRTC--SHPVVAEV 503 
SCORPION             YLPS--PYHFLCYNSLIKLFLAVH---SKGP-QFKGFLNKIIYQGIIRTC--SYPVRFEI 499 
ROTIFER              KLVK--RYNNQISLAIAALFLAIQ---R-TN-FSDEFISRIIYHSLIRIF--SYKTLYSV 500 
CIONA                KLHR--KYSFLCHNALISVAAAFL---EKQE-ILKTLLESIVYQGLVRCC--AYNVVVGT 507 
OCTOPUS              QVYF--KYHFKCVKAILKVLLALL---PKET-HLREILRETVYQGLLRMS--HLATPLKE 490 
CAPITELLA            RLHV--KLHNQCYIALIRLFLGLA---LKGS-IFKGFLERIIYQSLIRSC--SHPIVLES 501 
LIMPET               MLNE--KMHFMATKSVIHVLLALM---CKGS-VFNQVLSGVVYQSVIRTC--SHPIVLET 493 
SCALLOP              SLPQ--TLSFICLKSILWLLLAVM---PKGT-TFQQIMSGVVFQGLIRTC--SHPPVVEL 500 
LINGULA              SLYK--KRKLDAVQSILGIFHALI---SKGP-TLRIFLGRVVYQGLIRTC--SHPVATDL 499 
OYSTER               TIHQ--KQHFFSVKSLLWVLITLM---PKGE-VFSQVLSGFVFQMLIRTC--SHPPLIET 500 
SNAIL                TIYR--GFHFTCLKGILHLLIVLQ---SKGS-TFNKVLSGFVYQGLIRTC--SHPVVMGA 496 
SPONGE               FLSS--HVRYQGSVSLLKLIMAVS---SIPT-SFKQFLSHIVYQGVIRSC--SLPVVIEA 503 
PRIAPULA             LLRRESRLDHRACGAVVRVLLALR---SKRA-TQRSLVKRVVFQGLLSTC--SHPVAMET 505 
DANIO                QYSQ--RMQHATCRSIVKVFVAMA---VRGP-VLWSFTSSVVHQGLIRVC--SKPVLQSD 514 
ESHARK               LYSA--RMQPICCRSIVKVFVALA---GKGP-VLWNFISTVVHQGLIRVC--SKPVLLPG 503 
BSHARK               LYSV--RMQPVCCHSIIKLFIALA---GKGP-VLWSFISTVVHQGLIRVC--SKPVLLPG 504 
XENOPUS              QYSL--KMQSSCCKAVLKVFLSLA---GKGP-VLWSLISTVVHQGLIRVC--SKPVVLAQ 519 
STERLET              QYSQ--RMQPVCCRSILKVFIALA---GKGP-VLWSFISTVVHQGLIRVC--SKPVVLTG 508 
GAR                  QYSQ--RMQPACCRAIVKVFVAMA---GKGP-ALWSFISTVVHQGVIRVC--SKPVLLTE 503 
HUMAN                QYSP--KMQLVCCRAIVKVFLALA---AKGP-VLRNCISTVVHQGLIRIC--SKPVVLPK 499 
PLATYPUS             QYSI--KMQSACCKAIVKIFLALA---GKGP-VLWNFISTVVHQGLIRVC--SKPVPFLK 499 
TASDEVIL             QYSI--KMQTICCRAIIKVFLALA---EKGP-ILWNFISTVVHQGLIRVC--SKPVILQK 500 
COELACANTH           QYSQ--KMQPTCCKSIVKVFLALA---GKGP-VLWSFISTVVHQGLIRVC--SKPVPLST 500 
CAECILIAN            QYSV--KMQSVCCRSIIKVFLALA---GKGP-VLWNFISTVVHQGLIRVC--SKPVTLGK 505 
CANARY               QYTE--KMQPVCCRSIIKVFLSLS---GKGP-VLWSFISTVVHQGLIRIF--SKPITFSK 495 
OSTRICH              QYSE--KMQSVCCRSIVKVFLALT---GKGP-ILWSFISTVVHQGLIRIF--SKPITFSK 466 
GECKO                QYSI--KMQSTCHKSIVKVFLALA---SKGP-VLWSIMSTVVHQGLIRVC--SKPLAFLR 503 
TURTLE               QYSV--KMQSACCKSIVKVFLALA---GKGP-VLWSFISTVVHQGLVRVC--SKPITFSR 504 
ALLIGATOR            RYSE--KMQPVCCRSIVKVFLALA---GKGP-VLWNFISTVVHQGLIRVC--SKPIVFSR 464 
APLYSIA              RVVK--KLQFVTYKSILLLLLTLV---DKAA-VFQQILSTIVYQGLIRTC--SHPPLAET 499 
TRICHOPLAX           YVIN--ELHSLCYKSLFELLLALH---SKGA-ALKNFLSRVVYQGLIRTC--SHPVYVET 495 
SOFTCORAL            ELGR--GPQFICLKAMLKLFLALT---TRGA-SLKSFLSEIVYQGLIRTC--SHPVLLDE 499 
STONYCORAL           ILNK--GGKFLCCKALIRVLFHLS---SKGA-ILRNFLSEIVYQGLIRTC--SHPVILKE 504 
SEA_ANEMONE          RLSK--SAKYLCHKALVKMLINIS---AKGS-VLKNFLSEVVYQGLIRTC--SHPVLLDE 501 
SEACUKE              SIPV--RYRFLSHRALFRIFLVLH---PKGT-CLQQFLSKVVFHALAETC--SHPVLLEG 502 
LANCELET             RLGK--KMHLICQKAILKVLLALV---PKGA-TLRTFLSRIVYQALIRTC--SHPNVIEG 506 
STARFISH             RVPN--KYQYLSHQAILLVLIALS---SKGA-TLKNFLSRVVYQALVQTC--SHPVVLDG 502 
SEA_URCHIN           HQAR--SSQWTSHSAILQILIALS---AKGT-SLQGFLSRVVYQWILRTC--SFPVLLES 504 
                                                                  .               
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PARAMECIUM           ----------------------------DGDLYIKTCQEM-SKFWIGIIEQ-KVWT---- 527 
TETRAHYMENA          ----------------------------SMQEYYETLKSC-SQFWKSLFNC-QLWT---- 541 
STYLONCHIA           ----------------------------GGESPYESLQDA-VQFWREWLNKDKIWS---- 527 
APHANOMYCESa         GEMLYHP--------------------DTGLPESRLLFEY-EGLWRGCLKRMQG------ 543 
APHANOMYCESe         EETLYHP--------------------DTGLPEPRLLFEY-EILWRNLLKRLKD------ 536 
PYTHIUM              LMVLYHP--------------------ETGNIETKLLYEY-EDLWVALLRGKKHTKYKTK 547 
PLASMOPARA           -AVIYHP--------------------GTGELVTNLIYEY-EGFWLNFLRLRSERVVGIP 546 
BREMIA               -VVIYHP--------------------NTGEFVTNLLFEY-EGFWLAILRLRTEGLVDAT 545 
AEDES                NQGRGPEE-------------------NSNWKDYITYRNY-LPLWRGLLTPGSSL----- 532 
MIDGE                EEN--LEN-------------------VKDWKETITYKKY-LPLWSRLLSPLDE------ 538 
BOMBUS               ELQRGL-N--------------------NLSERPLCYKDY-LPLWLQLLDQNKYS----- 522 
ANT                  ELQQEL-N--------------------DLKQMPVCYKNY-LPLWTGLLNAERYA----- 533 
WHIPWORM             NEQPVADE--------------------GYNGRQFTAANH-ASLWRKLLAYDIV------ 539 
TRICHINELLA          ESIVLA-----------------------KDENTFHLADY-LPFWKMLLDSEFV------ 537 
BEETLE               ELLETS------------------------SQKVVTIKDY-LNMWKSLLKIVPVR----- 522 
BARNACLE             ELQKDSAV--------------------SYADRPLSYKDY-LPLWDALLAAHGLR----- 537 
THRIP                EILRDT------------------------QQKVITYENY-LPFWQILLTLDTSN----- 500 
FLEA                 FEE---NE--------------------DFYKNNISYKNF-LPLWIGLLSQKDG------ 513 
WHITEFLY             EFHKSE------------------------NMEVTSYKDY-LPMWESLLRLSKRH----- 525 
TICK                 EASREDDG--------------------TSQSRTITYRRY-SFLWAYLLNAVAVQ----- 522 
TERMITE              ELQ---KG--------------------QFHENVFTYKDY-IPLWKELLSVNN------- 522 
DAPHNIA              -------------------------------LDSDSVKKY-TSLWITLINFSGQANL--- 507 
OSTREOCOCCUS         ALYR--------------------------ASPVPMWPRY-VELWTTLLGRVDDTV---- 551 
STENTOR              SS------------------------------NRI--ELA-SKLWTGIFQQECLNEI--- 514 
KLEBSORMIDIUM        P------------------------------DDPKKWPLY-LELWTRILDQPVVLSAA-- 535 
CLUBMOSS             P------------------------------ASDFLWKSY-CDLWCQILTNISEPSHT-- 527 
MOSS                 E------------------------------GSVQLWRHY-VELWSHLIDFSSD------ 522 
LIVERWORT            D------------------------------VGLPLWPHY-VELWSSLLDSLKVSVGE-- 532 
LIGNANO              SDTEAGSSPGSASDS----AADPVQGDASNSVRKISYKDY-LRLWLCLFSLEKEKKL--- 543 
COPEPOD              QILDP---------------------------DVLTFKKY-VPLWNGILQSGNNP----- 524 
GLOBOSUM             AGMDE----------------------LVAESREPTWKDY-LVFWETLFVAK---NE--- 495 
PALUSTRIS            VNDG------------------------QPAAVRFAFDDY-LFFWEQLFKWTSAEKE--- 527 
NEOCALLIMASTIX       FQKDSNESNEDDMDIDDQPANVINVIDEMAKENEHSYNDYYYSFWKVILDKNNLPER--- 551 
GLOMUS               RSDLQ---NA-------------NSKDMIDVVAEHTYQEM-FFFWENIFKDSTLSWIIDQ 555 
LOBOSPOR             PSYR-----I-------------DQTITTDQIAWHSYSIY-LFLWRNIFKPTVLIEDLNK 542 
SYNCEPHALASTRUM      NE-------------------------------TQVYVEY-LAFWESIFKTYEAQ----- 519 
FUNGIVORUM           ----EE--------------------------LEQPYMAY-LSLWKSMLDLKVQTNERE- 564 
HALBUM               PHLNTG--------------------------DTPWYEVY-KEVWYHLLHPKPSDISRG- 565 
DPURPUREUM           ALITTS--------------------------HTPFYEVY-KDLWYPLLNPTTESIDKD- 571 
PVIOLACEUM           GLITTG--------------------------DTPFYQVY-KEVWYHLLNPSIDLGDIP- 564 
AMPHIPOD             AV---------PASV-----PTGGRRWFGVADEPVSCASF-FPLWRALLCPTAASAVKC- 541 
SHRIMP               SPGEQGSSWRG---K-----AGGGEEWKGLKNEVVTFSSY-IPLWTALMVPEKVANIKV- 548 
MUDCRAB              LKKE-SELWKESNDS-----EESGGKWEGFKKEAVTYKNY-LPLWKAIMMPEKVSYVKI- 548 
TARDIGRADE           DGLSSP-----------------PPAGSMGTKKSFSYKDY-LPLWNKLCGCTYMK----- 550 
HYDRA                ISTENL----------------------SKKDALITIKTF-LPIWNFLLEEKNYS----- 519 
SALPINGOECA          DMAED-----------------------------AVAQSY-LALLRQLLKGSGLV----- 539 
SPIDER               EAMKDSTTGKE---------DNQKNDNFISASKIITYKDY-LTLWRDMLNVVRFK----- 552 
LIMULUS              EARKD-----E---------VETY------DPRQITYQNY-LSLWHAILDIVNSK---L- 538 
SCORPION             EAREENMSGDN---------LELK------NPREITSKSY-SSLWENLLYIVRNK----- 538 
ROTIFER              NQEDTSDE----------------TNEPMSSIIVTTSLDY-VMLWSNFLGLQEFS----- 538 
CIONA                GRDSYVDLTDQVVG-------EDDLNDILLDPRTITYRDY-IPLWLALLGESEKK----- 554 
OCTOPUS              MEQPPG----------------TGTFRVWSVKKEVSYKDY-ISLWSNLLKSSSLK----- 528 
CAPITELLA            QEAKSE-N----------------V-DEVNLKVDVSYQDY-LPMWKALLTAGKLK----- 537 
LIMPET               EQTDDD-T----------------LYNVDVEKQSISYKSY-LNIWNLLMDSPEIK----- 530 
SCALLOP              EQTEESTN----------------PQPEGVMVRKITYKDY-ISLWTGLLNSARIK----- 538 
LINGULA              GEVEAEVD----------------MEMQMESEKKITYKDH-LDFWNMLLGSSHLK----- 537 
OYSTER               EDMTES-N------------------QSEQTGTKVTFKDF-IELWDTLFNSPRIK----- 535 
SNAIL                DENQEI-S----------------TAETDLTVKQITYKDY-LEVWSGLLESGKIK----- 533 
SPONGE               VQGDDSAVVT-------------AAPLADSNDKVMSYLDY-VQLWIQLIDYKKLK----- 544 
PRIAPULA             SSVFSQN-------A-----DDVDDDFQERDPRNITYIDY-MDMWRHLLGSDKMK----- 547 
DANIO                ERGVSSGV-----SQ-----SEDSTLVRSGKWKVPSSKDY-LELFKGLLDCENLK----- 558 
ESHARK               EGTGRSES--GL-QQ-----QSASEVMWTGKWRVPSYKDY-LDLFRSLLNCGKMK----- 549 
BSHARK               EEMTKAEPWSSA-QQ-----SLSNGNMGTGKWRVPSYKDY-LELFRSLLDCGRMK----- 552 
XENOPUS              DG--KEGSEAE---T-----AAATGEVRAGKWKVPTYKDY-LDLFRNLLRCDQLK----- 563 
STERLET              EEGG---QGGG---Q-----PVEKGQVHTGKWKVPSYRDY-LDLFRNLLECDKMK----- 551 
GAR                  EEGAAQGAEGG---R-----SAGAGQVRTGKWKVPSYRDY-LDLFRSLLDCDLMK----- 549 
HUMAN                GP----ESESE---D-----HRASGEVRTGKWKVPTYKDY-VDLFRHLLSSDQMM----- 541 
PLATYPUS             EAYGRDASESD---D-----SSAFGEVRVGRWKVPTYKDY-LDLFRSLLNCDEMK----- 545 
TASDEVIL             EAFGKEVSESE---E-----YPSSGEVKTGKWKVPTCKDY-LDLFRNLLSCDQMK----- 546 
COELACANTH           EGIGKGGLQSEEEAD-----PAAPGEVRTGKWKVPSYKDY-LDLFRNLLECDKLK----- 549 
CAECILIAN            EGSGKGSPGSE---E-----PPVAEEVRIGKWKVPTYKDY-LDLFRSLLDCDKMK----- 551 
CANARY               DFSVKETSGTE---E-----AFEAGEVGTQRSKLPTYKDY-LYLFRSLLSCDTMK----- 541 
OSTRICH              EYFGKKTSGSE---E-----SPAAGEAGAGKWKVPTYKDY-LYLFRSLLNCDTMK----- 512 
GECKO                ENSGTGVSASE---E-----HPASGEVRSGKWKVPTYKDY-LDLFRSLLSCDTMK----- 549 
TURTLE               EIFGKEVSKLE---E-----STTAGEVRTGKWKVPTYKDY-LDLFRSLLNCDTMK----- 550 
ALLIGATOR            EFDGKGASKSE---E-----PPAVGEVRTGKWKVPTYRDY-LDLFRSLLNCDAMK----- 510 
APLYSIA              SQSEDR----------------LGDMDVPGANKTVTYKDF-VPLWLGMLDSERIK----- 537 
TRICHOPLAX           DSDLNI----------------SQDSVILETGPRISYKDY-ISLWKNLIQATEIK----- 533 
SOFTCORAL            GVDAM-------------------EGVTEFDVRHISYKDY-LELWECFLDGGQYK----- 534 
STONYCORAL           VNGESTIM--------------EEREVYEGSTPNTSLKDY-LELWEYLLDKDKLK----- 544 
SEA_ANEMONE          GPDVDKQVGVV-TGS---------------RSDQVTFKDY-LPLWEHMLDKTKFK----- 539 
SEACUKE              AGVKDN-------QG-----TGGEEDDLEVANRMTTYKSY-LDLWASLLDSQYLK----- 544 
LANCELET             VTAEDEDLPVA-SGE-----EGGEQQPQQPPVKRFSYRDY-LELWGNLLDSSRLK----- 554 
STARFISH             SPSID--HPVL-GND-----DQDTEADILADARHITYKDY-VKLWASLLDSTHVK----- 548 
SEA_URCHIN           GGD-------E-GEE-----QRSDEMEIEQDSRRVSYKSF-MDLWTRLLDSKFIK----- 545 
                                                                .                 
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PARAMECIUM           -------------------------------------QHYLTKFVKQLFDQIAQLIQNCN 550 
TETRAHYMENA          -------------------------------------DETLHHFSAQFFQYIIQLLENTD 564 
STYLONCHIA           -------------------------------------EYTCQYVYGELIQRVIRIISDLN 550 
APHANOMYCESa         -------------------------------------EELQQAMVNAMADTMLTILQRLD 566 
APHANOMYCESe         -------------------------------------QKNHGKIIDVFMKSILEVFERLD 559 
PYTHIUM              REV--------TPHT-----S----SDT-RSEDWTTITAIRGMLLDSLFKSVQAVVGGLN 589 
PLASMOPARA           CIP--------TEAG-----S----GDVQRIELKKFDRTLQAIILDSTVKHVLAIIRKLN 589 
BREMIA               PMP--------VETS-----N----IDVPMGDHKNTRRTLQAIFFDSTVKHVLDIISQLD 588 
AEDES                -------------------------SL--------DRGPLIKVIYAQLMKTLFLILDKLD 559 
MIDGE                -----------------------------------NHEEISSLVYMHFINNLFKIVESLD 563 
BOMBUS               ---------------------------KDFKY----SRETVQYVIDSTMHVGIALIDKLN 551 
ANT                  ---------------------------NEQ---------LAQLVANTMMDVCITLINRLN 557 
WHIPWORM             -------------------------DMSDFGYDSSTQKLTEEVFYEVMMRCLMEILQTVK 574 
TRICHINELLA          -------------------------DLSEFGFDRAMQVNIQRTLFDCFMKSFLEIVRLLS 572 
BEETLE               -------------------------RFDKFRIFLQERKYILVKVIDKLMRTLLILINKLN 557 
BARNACLE             -------------------------QLTRKGVSVAALQALANEVFAALVDASQKIISELD 572 
THRIP                -------------------------KRLLREASIEEKRDISRALVSKILDSVQDIINRLD 535 
FLEA                 -----------------------------------VQKELSLRIYDNIMKAFFAIINKLD 538 
WHITEFLY             -------------------------SIEPTIP-ECEAARIRKLLYRHLIDSALLVIDRLD 559 
TICK                 -------------------------ELNQMQISLDARQMLVRDVYDGLLSSALSVVSKLN 557 
TERMITE              --------------------------FQKRSTSLTQTQLIVVKVYDKLVNTVLVLMKKLD 556 
DAPHNIA              ------------------------------PFSLEERAYVSAILDEQLVSAVSTIISRLD 537 
OSTREOCOCCUS         --------------------------SRYSELSDRDIQIATAAVYGSFVSELLNFCITLN 585 
STENTOR              ---IL----------------------------DDMAQEIGSFFY--------HQISTLE 535 
KLEBSORMIDIUM        ------QNPRKEEASS-EA-DSETPVASRISVNAADYAHMRELVYDSLVQNMLTIVGGLD 587 
CLUBMOSS             ------ENLQDD----------DGIVGVDLAVLSVNVSDLKTTIFDSLIRSIMKLMMELN 571 
MOSS                 ------QGLQLEAGLD-EAESFEELVTSDVGNVGIIESSLRESIYDAIMHCVIKVMNELN 575 
LIVERWORT            ------QGAVPVAETD-DEHMSGEL---LLGNGTTDVTEIQGLVFDTIVRSIMKALTELN 582 
LIGNANO              --------------------------CDYVGMSAAEARSISGGIFDAFLSSVLAIIERLD 577 
COPEPOD              -------------------------S--------------RSRILDSFLRSIFLIVDKLD 545 
GLOBOSUM             ------------------------------AWDESKVHDFRSLLYDGMVTAILELPGNLN 525 
PALUSTRIS            ------------------------------RLDSEDRKKLDDMLYDETMKALIQLPQNLN 557 
NEOCALLIMASTIX       NEFKM--------------------EDDTLVEDENKRNQFIQKLYDIIIQTILDFPKHLN 591 
GLOMUS               SGFLI--------------------DENRL---NTIQLEFFSILYDEFISSVFKMIRTLN 592 
LOBOSPOR             TRIDI--------------------S-------GEDLERFLCVVYGCTMESFKRLILLLN 575 
SYNCEPHALASTRUM      -------------------------P-------SDLEDQFLGILYDSFLTALLRLLKLFN 547 
FUNGIVORUM           ASSAS--------------------SAYYQSFSKEAKEEISKTVYNSLMGGMILFIQKVE 604 
HALBUM               IQMEVEQHVVQQVKQEEGEKEK---EKEKDSISISTSEDIIQLLYNEIVQTMITFIRKLD 622 
DPURPUREUM           LASSSKFNQQQNNSNNSSAINNDKHNIITVVTKEEIAQSITKLVYNEIISSILVVIGKLD 631 
PVIOLACEUM           EAFRL-----------------------KSNIQQEVNTSIRKLIYDEMISSILSLIDKLD 601 
AMPHIPOD             SVLSV--------------------T-CVTEVAVSRRSAVCSALFTEFSSAADLILGQLD 580 
SHRIMP               SGMPA--------------------T-VMTEM--------SNFIYSEFISCILEISEKLD 579 
MUDCRAB              PGVST--------------------T-ILTEI--------SSKLYSEYITSTIEIAEKLD 579 
TARDIGRADE           -ELLH--------------------ELE---ASEVELQRTSKLIFDEFIKATIKMIDAMN 586 
HYDRA                -ISVY--------------------------SRSELCVALKELLYDCILSAFLNVLNKLN 552 
SALPINGOECA          -KIPD--------------------E----EMTHEDRNAMLRTLYDETLKAFLHLINKLN 574 
SPIDER               -ELNS--------------------L----NIPLERRQYLMECIYDEIIRSSLNLLNKLD 587 
LIMULUS              PEVGT--------------------L----QVPLAERQSLAENVYDEIIQAVFAVLKKLD 574 
SCORPION             -ELNH--------------------I----GISLEDRHNLLQLIYDEIISVVLTLLKKLD 573 
ROTIFER              -DLKS--------------------D------NLDDKKKIVEIIFNEYIESIIKIMNKLD 571 
CIONA                -EVPY--------------------AVND-ILMCGHRKVCHEMYTAAFVKAIVAIVDKLN 592 
OCTOPUS              -ELST--------------------V----GYSFSDREKLTQLLYDEILTSVIHIIESLD 563 
CAPITELLA            -ALGQ--------------------Y----NITAEQHRVLASAIYDELLSAMLKMISRLD 572 
LIMPET               -VVLF--------------------E----SFALFILTQLTDALYNELMNSVIKVLNKLD 565 
SCALLOP              -DFSV--------------------A----DISLDVRHRLTEVLYDELIACVLKILCKLD 573 
LINGULA              -VH----------------------S----KLTPDEKSALTQAIYDELVRSTLKILSKLD 570 
OYSTER               -EFSV--------------------A----DISVEVRLALTEAVYDELINSVLRMLGKLD 570 
SNAIL                -DLIQ--------------------D----GIGFAERDQLTHAVYNELMQAILKVISKLD 568 
SPONGE               -GMGM--------------------D-----FDLELRQSIHQLVYSEFIQSLLNILRKLD 578 
PRIAPULA             -GLNE--------------------L----GVSMSDRKALTCCVYDEIVTSLMKIVGKLD 582 
DANIO                -DTGF--------------------VDGAPAAKNYNLRDLNRHLYDALVQSVMKIVEKLD 597 
ESHARK               -EFGL--------------------V-DTLQMINLPLQSLNRLLYDEFIKSILKIIEKLD 587 
BSHARK               -ESGL--------------------IYETFQMFDSPLKSLNRLLYDEFIKSVLKIIEKLD 591 
XENOPUS              -DSIF--------------------SDEIFSTVNSPLQSLNRLLYDELMKSILKIIEKLD 602 
STERLET              -DTGF--------------------VDGAFDVRSSSLHSLNRLLYDELIKSILKIIEKLD 590 
GAR                  -DFGF--------------------LEGVFESQSAPLQSLNRLLYDELVKSILKIIEKLD 588 
HUMAN                -DSIL--------------------ADEAFFSVNSSSESLNHLLYDEFVKSVLKIVEKLD 580 
PLATYPUS             -DSQL---------------------DETFLIVNSPLQSLNHLLYDELIKSVLKIVEKLD 583 
TASDEVIL             -DSLL--------------------ADETFLLVNSPLQSLNRLLYDELIKSILKIVEKLD 585 
COELACANTH           -QSAL--------------------VDETFGVVNSPLQSLNRLLYDELIKSILKIIEKLD 588 
CAECILIAN            -ESIF--------------------SDEVF-SVNSPLQSLNRLLYDELIKSVLKIIEKLD 589 
CANARY               -ESVF--------------------EDANFLTEKAQLQSLSRVLYDELIKSVLKIIEKLD 580 
OSTRICH              -ESVL--------------------EDENFLAANSALKSLSRLLYDELLKSVLKIIEKLD 551 
GECKO                -DSLL--------------------ADETCLMANSPLQSLSRLLYDELIKSILKIIEKLE 588 
TURTLE               -ESVL--------------------ADETFLIANSPLLSLNRLLYDELIKSILKIIEKLD 589 
ALLIGATOR            -ESVF--------------------ADENFLTVNSPLQSLNRLLYDELIKSILKIIEKLD 549 
APLYSIA              -DLAA--------------------E----DFTLADRRELTKAVYSQLMAALMKILRKLD 572 
TRICHOPLAX           -GLTL--------------------I----TTDREHIIYVQRSLYNELLHSLQRILLKLD 568 
SOFTCORAL            -DQSI--------------------M----PKVSSLTQDIHRAIYDELIQAILKVAHKLN 569 
STONYCORAL           -DESL--------------------L----GKQLEERKVMHGLVYDEMIRGILRIIHKLD 579 
SEA_ANEMONE          -MYLL--------------------FQSLSLSDIEKRESLHELVYDELVGAILRIIHKLD 578 
SEACUKE              -EIDA--------------------M----GMTYVERKKIHATLYNEMMSSMMKILTKLD 579 
LANCELET             -ELSQ--------------------W----GVAVADRQAMHRMLYDELVTSVLKVIDKLD 589 
STARFISH             -EVQA--------------------M----GMNYADRRKIHIILYDELIFSILKILSKLD 583 
SEA_URCHIN           -TSEA--------------------H----GSSYAERLNIHTMIYNELIGGILKVLKKLD 580 
                                                                                . 
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PARAMECIUM           FESIQKEVNQIDEQNQQQ------------------------------------------ 568 
TETRAHYMENA          LSYKVVYTQQIEEDEIKDKN-------------------QMEIEQDKESKIQ-------D 598 
STYLONCHIA           LTYKVEKGRNNNKDGNQD-----------------------ESNNNNNGRDPQILNQELT 587 
APHANOMYCESa         LRYQLEADTAE------------------------------------------------- 577 
APHANOMYCESe         LRYKQKENKTE------------------------------------------------- 570 
PYTHIUM              LAYQYDLQDGA------------------------------------------------- 600 
PLASMOPARA           LSYQFDSQTTKI------------------------------------------------ 601 
BREMIA               LSYQFDLHATNN------------------------------------------------ 600 
AEDES                LSTRKRTV----RDD--------------------------------------SGE-DQD 576 
MIDGE                LSTKKRKF----YDE--------------------------------------SNNVEKE 581 
BOMBUS               LCT-KTKE---------------------------------------------------D 559 
ANT                  INVKRTNE---------------------------------------------------D 566 
WHIPWORM             LNAKTVDE-----------------------------------------------DASPE 587 
TRICHINELLA          FETKAFQD-----------------------------------------------VEEYT 585 
BEETLE               VSVTLNDN---------------------------------------------------S 566 
BARNACLE             LSTQPLDG-------------------------------------------------DAP 583 
THRIP                LSLQENNS-------------------------------------------------SES 546 
FLEA                 LSTKRKVK---------------------------------------------NKSNDDD 553 
WHITEFLY             LSTVRKED------------------------------------------------DENQ 571 
TICK                 LSVRQQAS---------------------------------------------SDDGEAR 572 
TERMITE              LSTRKKTNIEALSTS--------------------------------------GGASEAD 578 
DAPHNIA              LSTSEENSSEDE------------------------------------------------ 549 
OSTREOCOCCUS         LGIVTSTGLSTSLQQDD--------------------------------------EVDAV 607 
STENTOR              LSYSIN------------------------------------------------------ 541 
KLEBSORMIDIUM        LRYDVRAPSKEAAAPSEED----------------------------------EGKTSED 613 
CLUBMOSS             LKYRVKDLNKANSS------------------------------------------EFSG 589 
MOSS                 LKYRVKPARTG-KYSEE--------------------------------------LDAGP 596 
LIVERWORT            LKYRVRASNSLTSAQEE--------------------------------------ADSSL 604 
LIGNANO              LSACRLSDLEPPVTAASEASS------------------------SSA-----TTDEDSA 608 
COPEPOD              LTVVHDGEDEVQPEPEEQSM-EI--------------SL----TQSDV-----DAVRSVP 581 
GLOBOSUM             LSVRETGPDS---------------------------------------------DASTV 540 
PALUSTRIS            LSLTEVNQPA-------------------------------------------------- 567 
NEOCALLIMASTIX       LALYDEINNNGRINDNANSNTDN------EMEENVTITSTMRSGENNN-----EIIEENK 640 
GLOMUS               LAVTEASDVSLGTSITKNNDHEV------------------------------D-ANLIA 621 
LOBOSPOR             LTVSESETD-LE--EGVDADIKV------IDV---------------D-----PMSVSTV 606 
SYNCEPHALASTRUM      LELTSEAAPDAELHMPRRSGTGI------ADE---------------K-----DT---RV 578 
FUNGIVORUM           LASIDKMMNGE------------------------------------------------- 615 
HALBUM               LSYSTKEEEEERQEKEKELKKQQVKDKDKGGEEEKE-EEEQQEEEDVT-----MEDQQQD 676 
DPURPUREUM           LQYSSKDTSASDSDQK-------------------S-K---DEEEEKD---------ISI 659 
PVIOLACEUM           LQYSSKEELNNNNNKNNNNSQ---KDKDLIDQLEEE-E---EDENNAT---------IKT 645 
AMPHIPOD             LSTQQQQQQQEDELPPQ-------A----------------------------LDATDEN 605 
SHRIMP               LTTYKQNELQQQE---E-------V----------------------------SGSDEGD 601 
MUDCRAB              LSTFKQEEIETND----------------------------------------ITSDDGD 599 
TARDIGRADE           LQLLETESEDDRVT---------------------------------------------- 600 
HYDRA                FVTENKEAE------------------------------------------------KLR 564 
SALPINGOECA          LTTHSSSDAEDEDVA---VATSGVK----------------------------EEEPHEV 603 
SPIDER               LSLQQPEFYGKEDD-------N------------------------------------ES 604 
LIMULUS              LSSSENTVSDEVNAD------QLS------------------------------------ 592 
SCORPION             LATTHSMQDSEIKDS------NLKQ----------------------------FETSELY 599 
ROTIFER              LAAVKNDGSEVNGGE------QENV----------------------------DKNQSDL 597 
CIONA                LETSAENKEVIEN----------------------------------------------- 605 
OCTOPUS              LTINTSISQDVVIQP------SAST----------------------------ISPMDSP 589 
CAPITELLA            LSSNSTDSESQPST----------------------------------------SEPALS 592 
LIMPET               LTSTTSTELTEQMDE---ASTSGG-----------------------------DVTMETD 593 
SCALLOP              LTSTSTSELSSQSDQ---NSKAGAS----------------------------GEGLEEG 602 
LINGULA              LTSVRGSEDTDQGDS---AGT-ADK----------------------------GRPVTPF 598 
OYSTER               LTSQSSTEVAQQQEG---PTS----------------------------------SNESE 593 
SNAIL                LTSTTQRESE--TSG---TEE----------------------------------EKSDI 589 
SPONGE               FTTASTTEDGIMANEGEGGG---------------------------------GSGGGDP 605 
PRIAPULA             LSTSKSTDPSQVHDGSGGAS---------------------------------SESPDAY 609 
DANIO                LSVQKVSAADEVQ-S--------------------------------------D-ASAGI 617 
ESHARK               LSVEKQNQREEEGSG--------------------------------------DVSNGNV 609 
BSHARK               LSVDKQSQNEEGGSG--------------------------------------DVNSSIV 613 
XENOPUS              LSLQKQDTGQE-DDG--------------------------------------GINNLLI 623 
STERLET              LSVQKQSADEQEGRS--------------------------------------DASSSML 612 
GAR                  LSVQKQNPDELE-ES--------------------------------------DVSSGVV 609 
HUMAN                LTLEIQTVGEQENGD--------------------------------------EAPGVWM 602 
PLATYPUS             LNVEKQNTGEK-DES--------------------------------------EVSNLWV 604 
TASDEVIL             LKLEKQNVGNQEDES--------------------------------------EASGVWV 607 
COELACANTH           LNVQKQKVGDQEGET--------------------------------------DPSSTII 610 
CAECILIAN            LTVEKQSVGEQQDAS--------------------------------------DEDSALV 611 
CANARY               LTVQKLDISEQ-DGN--------------------------------------AGDSALV 601 
OSTRICH              LTVQKLNVNEQ-DED--------------------------------------ETDSALV 572 
GECKO                LTVQKQNVNDAKDAN--------------------------------------EADADLT 610 
TURTLE               LTVQKLNVSEQ-DEN--------------------------------------EAGSDLV 610 
ALLIGATOR            LTVQKLTFSEQ-AES--------------------------------------ESGDVMI 570 
APLYSIA              LEATVADSALEGDAE----------------------------------------MEERE 592 
TRICHOPLAX           LTSSQQTTIEEET--------------------------------------------QSS 584 
SOFTCORAL            LSSFRDVETQDEDLQTE--QPSSPD----------------------------APLLTTS 599 
STONYCORAL           LSSSKGSSAQEGDILGKSSASDVPA----------------------------SATADKE 611 
SEA_ANEMONE          LTSTKHGQQDL--Q--------VRD----------------------------QPQEEQE 600 
SEACUKE              LSATKSQAEGE--IQGE-----VSN----------------------------ADTNTSL 604 
LANCELET             LTTSKQVETGN--EE-------LTA----------------------------DVSGSQD 612 
STARFISH             LTSNKDTTELQ---D-------QVA----------------------------VDSDSTE 605 
SEA_URCHIN           LSSNKHNEEEA--ST-------SGG----------------------------VTSDLEG 603 
                     .                                                            
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PARAMECIUM           YTLKIQEFRNFAVNPTQLTQFHRFILMLSALI-PKI----P-----IESA--VISIL--- 613 
TETRAHYMENA          IIREIQQVQYVANNEVDLQFFYRVTLLFDSVL-PSI----K-----PALF--SNYIY--- 643 
STYLONCHIA           GLHQDYIVQYIANNNTDQQFLVRLSNFAEMFL-LQC----K-----DQWF--LKWIP--- 632 
APHANOMYCESa         ---TSTSSQYTPTVARDHTIVLNATEFFERWV-PTV----T------SQF--QSWVA--- 618 
APHANOMYCESe         ----EDASEFEPLISRDQTIALNLTEFCERWL-PSV----Q------SSI--QPWIP--- 610 
PYTHIUM              ----AQGGGYMPNVARDHSIMLNMTEFIERVL-PRL----S-----PESL--RAWIP--- 641 
PLASMOPARA           ---GRDATGYSPTVPRDHSIMLNLTEFVERIL-SQV----L-----SSQL--CPWIP--- 643 
BREMIA               ---GKDTIRYTPTVPRDHSIMLNLTAFVERVL-GKM----P-----NSLL--QPWIP--- 642 
AEDES                VFFCDPNIDLVPVKPKDFHIFFNLVDLYQDLL-K--YNDHV-----RDNF--EEWIP--- 623 
MIDGE                FSFSDPSLDLEPLRAENFQVLYNIVHFYSDLI-LLQSNECL-----EKNF--LQWIE--- 630 
BOMBUS               NIFSDVAFSQIAENEADFRTFVNIVDLYVDII-NSL----D-----TSLF--INTIH--- 604 
ANT                  TVLSDVAFTQSAVNQADFRVFANLVDLYVDMI-NAT----E-----LSLF--VNTVH--- 611 
WHIPWORM             TADRSTTAGLLPANQADFNIFFNLVDFCRFII-GPV----T-----KSLF--EPWVL--- 632 
TRICHINELLA          FRFGNPVFNVIPTKQADYDLFYNLVELCRSVI-MNG----S-----HVLF--EPWLQ--- 630 
BEETLE               EAVTDIQSAYKLNAVNDFAIFLNLVDLYEKIF-EYI----D-----SNLL--KKCVY--- 611 
BARNACLE             PASGDPAVSLQARVPKDFQVFINLVSVLEHAL-LSD---GA-----ELRL--RPWLP--- 629 
THRIP                IDHCNVEKCVEATNPQDFTVLVNLVNFTIDLL-SSL---PD-----QSLL--ANWFT--- 592 
FLEA                 ILYCDIKSSLEPNKLKDYHIFINM------------------------------WIP--- 580 
WHITEFLY             PVINDIKSKYDVRRPKDFTMLVNLMDLLKDLC-PKL----D-----KYLF--LEHLP--- 616 
TICK                 VDVSDPTCGIEAQCPKDFNIFINLVDFFRDTF-TKK----H-----LELF--AKWAF--- 617 
TERMITE              IPVLDPESGLEANNRKDFQVFINLVDLTRDVL-MSV----D-----CSQF--EKWIQ--- 623 
DAPHNIA              -----FKAEYLPSNPADWQLFHNLVDLLEGLL-KAV----EP----MERL--QNSLI--- 590 
OSTREOCOCCUS         AVAVSLGDEANASNPGDMQTFLQLVEFSQRVI-DES----P-----PDSL--LPWVD--- 652 
STENTOR              ------SGELKAENSEDQQLLFQASEFAQLFL-PKI----G------KRL--TMWVM--- 579 
KLEBSORMIDIUM        VEPELALESIIPLNPNDMRMFLTLVEFAQEFL-QKC----C-----VSFF--PKWLY--- 658 
CLUBMOSS             QEPEAE-APIEPLDKNQMLKYLNLVDFVLRLF-ASD----H-----ASLM--EKWIF--- 633 
MOSS                 IEPEAEMDLIEPLDMIHMRKYLNLVDFVQELL-SGP----C-----SSLI--LKWTY--- 641 
LIVERWORT            VEPETELENIEPLNLVHMRKYLNLVEFTQDFL-SRP----Y-----AHLF--MKWVH--- 649 
LIGNANO              APITDTLQGMVASTPKDIVIFVNLVDFVEELL-QHH----R-----AGPI--AKWFY--- 653 
COPEPOD              IPSMAPVLGKRAAVVKDYTVLVNLVDICVPVL-T-S----C-----QDLL--KPWLP--- 625 
GLOBOSUM             VPISADASKLVADNAADFVIFVTYVSLVESLL-PKI----E-----VMFF--DKWIY--- 585 
PALUSTRIS            IVEAADDTNLQAVNGVDVAILVTFSRFCEHFL-TRV----R-----TERF--SNWIY--- 612 
NEOCALLIMASTIX       TTKSTNVQTLKPYCIRDFDIFINYVEFTKLILLASS----T-----RELF--DKWLY--- 686 
GLOMUS               IAGSGDLETLQPLVSKDFVLFQNLVDFWQLFL-PRI----K-----SELF--SRWVY--- 666 
LOBOSPOR             GPMSGDIASLQANCAKDFLIFQNLTEFWQVFL-PEV----R-----PDLF--KSWSY--- 651 
SYNCEPHALASTRUM      ASAATLETSLQPVNEKDFVLFHNIVGFWCALV-PQL----R-----GDRL--IQWIQ--- 623 
FUNGIVORUM           -----TVQQDTTSQTADYALFLNFVEFTKLIL-STR----M-----TGYMVHSDWMY--- 657 
HALBUM               GLFNIGEDTLKPSTPKDIELFLNLVEFSKLFL-ARQ----H-----TNLL--TRWIY--- 721 
DPURPUREUM           IEYESEVNQLKPNTSKDIDLFLGLVEFFKLFI-SKN----H-----TELF--VQWIY--- 704 
PVIOLACEUM           IEFESEFDQLIPKTPKDIELFLNLVEFFKLFF-TTN----H-----TELF--VQWIY--- 690 
AMPHIPOD             PVRTDVVLDLVAKTPKDFQVYDSLVALMSDVL-EAR----CPRTKSEDNL--ISHSSEGD 658 
SHRIMP               PATSDPVSGLKAKVPKDFQVYMNVVSLLEKVL-PLQ----S-----EDQL--EPHIP--- 646 
MUDCRAB              VATSDPISGLSAKTPKDFQVYMNVIALLEEVL-PLQ----Y-----EDQL--QGHVS--- 644 
TARDIGRADE           --VDLMPVDKRPANDLDFKIFFSLEQIVVDTM-SRM----N-----VDLV--A-SQE--- 642 
HYDRA                DPVSDPTLNLVPKMPQDFIILVNLVDLFGELL-CKK----S-----LDSF--SRWVY--- 609 
SALPINGOECA          DDVSDPTTSLIASRPKDIQVLIHLVTFGQDLF-STT----R-----TDLF--PRWLH--- 648 
SPIDER               EISCDPLHGVQPNNMIDYYIFINLVDFLRDLL-SHS----C-----TELF--SKWVF--- 649 
LIMULUS              VVEENSVIGRQAACPKDYQVFINIVDFTRDLL-LKK----Q-----WKYF--EKWVY--- 637 
SCORPION             STVSDPFYGLQLSKPKDFRVFMNIVDFCKDLF-ISK----H-----NELF--EKWIL--- 644 
ROTIFER              GVSSDPIIGLKPQKPRDFEIFINLVDFTRELL-MNK----N-----FDLF--EKWLF--- 642 
CIONA                ---PGLTDKLKAMNVTDFKIFVNLVDICWELL-PKA----VNHR--RSYF--LAHLP--- 650 
OCTOPUS              IVSADPVHNIKLNCVQDHQVFYNIVNFCCEFL-NKN----E-----KKMF--RKWLF--- 634 
CAPITELLA            DPSSDPLRGLHAVCPEDFILLTNLVELSRDLL-PVT----Q-----TQKF--SSWVF--- 637 
LIMPET               DVSADPTSSVHASKPKDFQVFINLVDFCRELL-PNK----H-----INLF--ENWIF--- 638 
SCALLOP              GVTGDPTQGIQPNRPKDHQVFINLVDFCRDLL-PTV----H-----FELF--EKWMF--- 647 
LINGULA              LASSDPVSGLQASKPKDFQVFINLVDFSRDLH-TDQ----Y-----CALF--KRWVF--- 643 
OYSTER               DVSSDPLHGMQPNKPKDFQIFINLVDFCREML-PEK----H-----YKMF--GKWLF--- 638 
SNAIL                TQSGDPVHEIEANRPMDFQVLINLVDFSRDLL-VPK----H-----FQYF--EKWVF--- 634 
SPONGE               VITSDPVLGRQPAVPKDFQIFINLVELAKKVI-PSV----S-----LSLF--TPWIL--- 650 
PRIAPULA             SGGSDFADGLVPCRPKDFLVFFNLVEFTKDLL-STN----Q-----TALF--RRWIY--- 654 
DANIO                VLSSDPTANLMPNKPKDFIAFINLVDFCSELL-PSR----N-----PEYF--AQWMH--- 662 
ESHARK               IPTSDPAADLQPVKPKDFTAFVNLVQFSTELL-LER----H-----EEFF--DQWVY--- 654 
BSHARK               IPTTDPSANLQPTKPKDFTALFNLVEFCGELL--EK----H-----TDFF--EHWVY--- 657 
XENOPUS              NATSDPAGNLYATKPKDFTAFVNLVEFCSEIL-PKE----H-----IEYF--ESWVY--- 668 
STERLET              IPSSDPAANLQPSKPKDFTAFVNLVEFCSELL-MKE----H-----VDFF--EQWVY--- 657 
GAR                  IPSSDPTAHLLPSKPKDFTAFINLVEFCSELL-LKK----H-----VEFF--EQWVY--- 654 
HUMAN                IPTSDPAANLHPAKPKDFSAFINLVEFCREIL-PEK----Q-----AEFF--EPWVY--- 647 
PLATYPUS             IPTSDPVANLHPSKPKDFTAFINLVEFCRDIL-PEK----H-----VQFF--EPWVY--- 649 
TASDEVIL             IPTSDPTANLHPAKPKDFTAFINLVEFCREIL-PEK----H-----IQYF--EPWIY--- 652 
COELACANTH           IPTSDPAANLQPSKPKDFTAFINLVEFCRELL-PEK----H-----VEFF--EPWMY--- 655 
CAECILIAN            IPTSDPAANLQPTKPKDFTAFVNLVEFCREIL-PEK----H-----IEFF--EIWVY--- 656 
CANARY               GPSSDPASNLQPTKPIDFIAFINLVEFCREIL-PEK----H-----VEYF--HPWVY--- 646 
OSTRICH              VPTSDPASNLQPAKPTDFIAFINLVEFCREIL-PEK----H-----VEYF--NPWVY--- 617 
GECKO                IPTSDPAANLHPTKPKDFTAFINLVEFCREIL-PEK----H-----IEYF--EPWVY--- 655 
TURTLE               VPTSDPASNLQPTKPKDFIAFVNLVEFCREIL-PEK----H-----VEFF--EPWMY--- 655 
ALLIGATOR            IPSSDPASNLQPAKPTDFIAFINLVEFCREIL-PKK----H-----LEYF--KQWVY--- 615 
APLYSIA              VLSADPTYGVIAKKPKDFYVFINLVDFCKDVL-VTS----H-----WNLF--EDWVY--- 637 
TRICHOPLAX           EGTSNPVAGLKPNVPKDFQVFINIVDFTKALL-PTT----R-----TEFF--LPWIF--- 629 
SOFTCORAL            GGTTDPISGIQPEAPKDFQIFINLVEFSRKIL-LKT----K-----TKWF--ENWIY--- 644 
STONYCORAL           VSLSDPVPGLQPKVPKDFLIFISLIEFCRCVL-PNY----C-----VTLF--ERWIY--- 656 
SEA_ANEMONE          ETTSDPVAGLQPRVQKDFLVFINLVDFCKALL-PGQ----S-----TDSF--GRWVY--- 645 
SEACUKE              LSSSDPVLGLQAAKPRDFQIFINLVDFCRDLL-PRQ----Q-----MEYF--KPWVY--- 649 
LANCELET             GTTSDPFAGLQAAKPRDFVVFINVVDFCRDLL-PHH----H-----PEYF--QRWVF--- 657 
STARFISH             DASSDPLHGLHATKPKDFQIFVNLVDFCRDLL-PAN----Q-----PALF--KQWVY--- 650 
SEA_URCHIN           NTSSDPLEGLQPTKPKDFQVFINLVDFTKELL-PTR----Q-----IHLF--DPWVY--- 648 
                                     .                                            
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PARAMECIUM           -----NLLNLVLIKIRKYPKALLLLIFARVLL------KYIKETQLINQ----------- 651 
TETRAHYMENA          -----QFYKSIILKLRKLPRSIVLLKLLRCLN------EYIEKNNILKG----------- 681 
STYLONCHIA           -----QFTDTLIKKASQTPRISKLYQLLKVCMQICSNHRYFEVSDDIDS----------- 676 
APHANOMYCESa         -----LYVQWLLPSARQLPLVSAFYRLATVISHLLAANSAA----S-R------------ 656 
APHANOMYCESe         -----LFLKWIFSRSRESPLVSVLYRLATVVSRILAIEVS-------------------- 645 
PYTHIUM              -----ILLMLVIEKSDELPLVSGFYRIVRVLTTVSEKTKYFDEMRDTT------------ 684 
PLASMOPARA           -----LIMNQIFASICDLPLVSCFYRIGTVMTKAMHELNYFKSASS-V------------ 685 
BREMIA               -----LIVEQIISLAAKAPLVSCFYRIGTVVAAAMNGLVYFESPAT-L------------ 684 
AEDES                -----IYFDYVVRKSVKHPLVSGFVKLIDLGLFTANQLQYFQINFIPLQ----------- 667 
MIDGE                -----MWLENSIKLSFKHPLVSGFLQLIETALKVINRLNVTN------------------ 667 
BOMBUS               -----KFLLKVISKSHKNHLVSGFYKLVHAISKHICELSSDE------------------ 641 
ANT                  -----RFLYEIVRLSYKYPLISGFYKLIRVGMKIFAHTLEEEEKGEEEE----------- 655 
WHIPWORM             -----PFFSVLVKRTIENSNVSGFYKLLSYCIAAAEKLSLFDVSISE------------- 674 
TRICHINELLA          -----PMLTMLLELSSRYPMVSGFYKLLAVWVTMAEKLNYFNYTEQD------------- 672 
BEETLE               -----KLIHYLIAKCEKHQLISGFYKLLSFCLKICKDINYFNSSC--------------- 651 
BARNACLE             -----LLSGQVVATSVQRPLVSGLYRLARIYLLTAGRLGCWQAVQEN------------- 671 
THRIP                -----PLILYCIKLSSKHPLVSSFYKLLANIVRIAENLDYFEQEKDE------------- 634 
FLEA                 -----TYLKEVINCSYKFPIASGFYKLSSYGLDFCDICEYFDHYEES------------- 622 
WHITEFLY             -----RFGRSIIDFSVRFPLVSSFYKIIATALQIADEKGYFKTETTS------------- 658 
TICK                 -----VVVKQMVEYSARHPLVSGFYKVVAASIGICEKSSYFEQPS--------------- 657 
TERMITE              -----PFFYKVISESSNKPLVSGFYKLLTVALQLCDRLHYFSDYGDM------------- 665 
DAPHNIA              -----PLGEAVIGLSMKFPLIPGLYRILATLLSIIGQVLPIV------------------ 627 
OSTREOCOCCUS         -----HLSDELMRMANQNSSLSGFYKLIGAIVSAANRGGYFSNLKSAE------------ 695 
STENTOR              -----PYINILSKKITELPFLPSLYIFIKVSFQIYEVSNYSESDLQ-------------- 620 
KLEBSORMIDIUM        -----TFGRDVIALSDQYPLISGFYKLLAVAIRVGDALGYFAAESTSAEP---------- 703 
CLUBMOSS             -----PFCRCLIDLSRKYPLISGFYKLLAAVISIGDQKGYFEKDQS-------------- 674 
MOSS                 -----PFGRCIIELSNRYPLISGFYKLLTVNITIANREGFLSVAGEDSLD---------- 686 
LIVERWORT            -----PFSCCVMELSHQYPLISGNYKLLTITITGADSIGFFQSKDLCKVS---------- 694 
LIGNANO              -----PLCQALIEKSAENPLISGFYKLLATFVTRARDAGYFNDQPVPVVM---------- 698 
COPEPOD              -----RLWYKISVWAYEHQDVSSFYKFANKLLELD-PVKYIE------------------ 661 
GLOBOSUM             -----VVGQKFISYSTQNPLVSGFYKIFGVVLALSDSLKYFSVPTRNE-Q---------- 629 
PALUSTRIS            -----IVGNKWIELSLKNPMISGFYNLFSVILRLSKSTGFFEGALAPD-R---------- 656 
NEOCALLIMASTIX       -----SFGKEIISFSGKYPLVSGFYKLFECCLIISEDLQYFNNILKKE-Y---------- 730 
GLOMUS               -----LAGDTLITFSTRYPYVSGFYKMLGSCLTVCESIKFFDGIKNVD-N---------- 710 
LOBOSPOR             -----VIGSTLIELSSKHPLVSGFYKMFATCLQVCQSISLFQQKQSLM-E---------- 695 
SYNCEPHALASTRUM      -----IAGSELIQLSVRQPLVSGFYRMLSTIIAITDRTGCFQESQKLY-H---------- 667 
FUNGIVORUM           -----LLAKEIILKSHQCPRISGFYKLFTTLLNASREHAYFSTTPD-DIM---------- 701 
HALBUM               -----IFGKEIIFGSRKYPLISGFYKLLHVLLKVAKKVNYFGFIDG-SNKS-SS-LD--- 770 
DPURPUREUM           -----IFGKEMINYSKKYPLISGFYKLIQIVMKICKSQKYFNTINH-EIIH-QF-IL--- 753 
PVIOLACEUM           -----IIGKDMIFNSKRYPLISGFYKMIQVVMEVTKKESYFYSIQD-NEK---------- 734 
AMPHIPOD             CEAAVTSAFCVVARAIREPLVSQHYALLTVLLRYLHAHQLWQRQQD-------------- 704 
SHRIMP               -----RLVWFFVTQSSLQPLVSAHYNATTTVLTCSRQTQFFSRKQD-------------- 687 
MUDCRAB              -----RLCWFFIRCSSEQPLVSAHYTSLTTILVCAQKMRYFEKTKD-------------- 685 
TARDIGRADE           -----QFCLQIMKLSEKNPLVSGFYRLLEVWFRRLRSSKPEHDKMALKDRQTDSLPLSAE 697 
HYDRA                -----IFVEETLKFSMKLPFVSGFYKLLRHSLWISEQIGYFEANNH-S------------ 651 
SALPINGOECA          -----IYYSDIVTRSSKYPLVSSLYKLLELANTIATEQRYFEAASK-T------------ 690 
SPIDER               -----VFGKEMIFYAVKYPFHSGFYKLISMNLSICSKIGYFKTLSS-N------------ 691 
LIMULUS              -----TFGMEIIEHATRSPRVSGFYKLAAVCLKICSRIKYFKNINT-L------------ 679 
SCORPION             -----IFGLEIIQFINKNPYISGFYKLITVCLTICKKTRYFQHVKK-L------------ 686 
ROTIFER              -----KLSKEIILLSTSHCLISGFYKLATLIMKMAVKIGYFNKIDS-I------------ 684 
CIONA                -----DLICFMVEKSEKYPLVSGFYKLISTLMILSIKLLYFEDEHE-V------------ 692 
OCTOPUS              -----RYCNFLVKISTSTPLVSGFHRLLTVCMKIARDLHYFEGISI-D------------ 676 
CAPITELLA            -----PFGHQLILQSSKLPLVSGLYKMLTVCMQVASQISYFKEMNR-QL------KI-ET 684 
LIMPET               -----TFSHNIILLSTQNPLVSGFYKLLALCMKISNKLAYFQVNES-N------------ 680 
SCALLOP              -----TFCHKVILCSTDNPLVSGFYKLLAMSMKISNKLNFFKVMLY-LD------VM-GT 694 
LINGULA              -----TFGHQLIVMSTKYPLVSGFYKLLAICMHATRKTAYFKDISL-S------------ 685 
OYSTER               -----LFSHTLILQSTEKPLVSGYYKLLAVSMKIANKLNYFQGMVS-L------------ 680 
SNAIL                -----TFTHTVVVQSTEFPLVSGFYKLLAVTMKIANKLEYFKDIAV-E------------ 676 
SPONGE               -----TFSQEVVSLATRYPLVSGFYKLLTVCLSICNKTHFFDVHDL-S------------ 692 
PRIAPULA             -----TYGHEVILLSTRWPVVSGLYKLLTVCLSICSSLQYFKAMRK-V------------ 696 
DANIO                -----PLCHELILQSIRFPLVSGFYKLLSLSMGIAKKTQYFQDVKQ-C------------ 704 
ESHARK               -----RFGYELILRSTQFPLVSGFYKLLSATMKIAKKINYFKGVST-N------------ 696 
BSHARK               -----RFGHELILRSTQFPLVSGFYKLLSVTMKIARKIKYFEGVNP-K------------ 699 
XENOPUS              -----VFGYELVLQSTRLPLISGFYKLLSVVMKNAKKSRYFEGFTS-K------------ 710 
STERLET              -----GLGHELILQSTRFPLVSGFYKLLSVSMKIAKRIKYFQGVSP-R------------ 699 
GAR                  -----PLGHEIILQSTRFPLVSGFYKLLSVAMKIAKKIKYFKGVSP-K------------ 696 
HUMAN                -----SFSYELILQSTRLPLISGFYKLLSITVRNAKKIKYFEGVSP-K------------ 689 
PLATYPUS             -----SFGYELILQSTRLPLISGFYKLLSIAIRNAKKMKYFEGVSP-R------------ 691 
TASDEVIL             -----SFGYELILQSTRLPLISGFYKLLAIAIRNAKKLRYFEGLSP-K------------ 694 
COELACANTH           -----GFGHEVILQSTRLPLVSGFYKLLSVSMKIARKIKYFEGVSS-K------------ 697 
CAECILIAN            -----TFGYELILQSTRLPLISGFYKLLSVAMKNAKRTKYFEGVSP-K------------ 698 
CANARY               -----SFGYELIVHSTRLPLISGFYKLLSVTMKIAKRIKYFEDISP-R------------ 688 
OSTRICH              -----SFGYELIIHSTRLPLISGFYKLLSVAMKIAKKIKYFEGVSP-K------------ 659 
GECKO                -----SFGYELIIQSTRSPFISGFYKLLSIAMKIAKKIKYFEGVAP-K------------ 697 
TURTLE               -----SFGYELIVQSTRLPLISGFYKLLSVAMKIAKKIKYFEGVSP-K------------ 697 
ALLIGATOR            -----SFGYELIIQSTRLPLISGFYKLLSVVMKIVKKIKYFEDVSP-G------------ 657 
APLYSIA              -----TFAHTLVVMSTRHPLVSGFYRLLSVTMTLADKLSYFKAFDS-Q------------ 679 
TRICHOPLAX           -----PFGKNLVLLSTRLPLVSGFYKLLEICMTISSSLSYFEDLNI-E------------ 671 
SOFTCORAL            -----TFGKELVVLSARFPLVSGFYKLLDIVMKISRKLDYFKGMTL-K------------ 686 
STONYCORAL           -----MFCRDIIIMSSRFPVVSGFYKLLEVCMKMCEKLSFFKNIKA-E------------ 698 
SEA_ANEMONE          -----VFGRDLIVSSSRFPVVSGFYKLLEVCMKICKRLRFFQYEVT-A------------ 687 
SEACUKE              -----QFGHQLILLSTRFPLVSGLYKLLTACMVICQKTGYFKQPGK-A------------ 691 
LANCELET             -----TVGHALILHSTRLPLVSGFYKLLSVCMTICTKVKYFKDLDT-K------------ 699 
STARFISH             -----RFGHEVILLSCRLPLVSGFYKLLTVCMNICTQIQFFKCIKP-S------------ 692 
SEA_URCHIN           -----RFGHELIQLSSQLPLVSGFYKLLTICMTMSRKTAFFKEVNP-N------------ 690 
                                                                                  
 



Supplementary Figure 6 CLUSTAL OMEGA ALL PHYLA, EXPANDED 

 21 

PARAMECIUM           -------------Q---------------------------------------------- 652 
TETRAHYMENA          -------------L---------------------------------------------- 682 
STYLONCHIA           -------------V---------------------------------------------- 677 
APHANOMYCESa         ------------------------------------------------------------ 656 
APHANOMYCESe         ------------------------------------------------------------ 645 
PYTHIUM              ------------------------------------------------------------ 684 
PLASMOPARA           ------------------------------------------------------------ 685 
BREMIA               ------------------------------------------------------------ 684 
AEDES                -------------R---------------------------------------------- 668 
MIDGE                ------------------------------------------------------------ 667 
BOMBUS               ------------------------------------------------------------ 641 
ANT                  -------------E---------------------------------------------- 656 
WHIPWORM             ------------------------------------------------------------ 674 
TRICHINELLA          ------------------------------------------------------------ 672 
BEETLE               ------------------------------------------------------------ 651 
BARNACLE             -------------S---------------------------------------------- 672 
THRIP                -------------M---------------------------------------------- 635 
FLEA                 ------------------------------------------------------------ 622 
WHITEFLY             -------------T---------------------------------------------- 659 
TICK                 ------------------------------------------------------------ 657 
TERMITE              -------------L---------------------------------------------- 666 
DAPHNIA              ------------------------------------------------------------ 627 
OSTREOCOCCUS         ------------------------------------------------------------ 695 
STENTOR              ------------------------------------------------------------ 620 
KLEBSORMIDIUM        -----D--ADGDVPMSEASPFLGVPPGDREQCTELFRKFLREVLVAKTHSLLPAGEIASP 756 
CLUBMOSS             ------------------------------------------------------------ 674 
MOSS                 -----A--D--------GG-YM--------------------NLDKKRDSTTFAG----- 705 
LIVERWORT            -----G--HDADEMVTEEE-WK-------------------VLLRAPKDQLEPQR----- 722 
LIGNANO              ------EIADTNTMESDNQ----------------------------DSQ--TDNDEEG- 721 
COPEPOD              ------------------------------------------------------------ 661 
GLOBOSUM             ----GM-D--YDSV-E-------------------------------------------- 637 
PALUSTRIS            ----KE-I--YEGT-EED------------------------------------------ 666 
NEOCALLIMASTIX       ----IGES--HKGM-INE------------------------------------------ 741 
GLOMUS               ----ENIM--IQDS-QDQ------------------------------------------ 721 
LOBOSPOR             ----RI-----KIE-DDT------------------------------------------ 703 
SYNCEPHALASTRUM      ----EQ-----HEG-INA------------------------------------------ 675 
FUNGIVORUM           ------------------------------------------------------------ 701 
HALBUM               -ANG----GEDDSMEIDSG----------------------------K----------S- 786 
DPURPUREUM           -SNKENKELENDLMEIEN-----------------------------N----------N- 772 
PVIOLACEUM           -------DLDENNNTADT-----------------------------M----------I- 747 
AMPHIPOD             ------------------------------------------------------------ 704 
SHRIMP               ------------------------------------------------------------ 687 
MUDCRAB              ------------------------------------------------------------ 685 
TARDIGRADE           ASENQDLDEAEVKMEVDDD----------------------------A------------ 717 
HYDRA                ------------------------------------------------------------ 651 
SALPINGOECA          -AETA------------------------------------------------------- 694 
SPIDER               -TEE------MS-QEFSN------------------------------------------ 701 
LIMULUS              -LRPKE----CESMQVDD------------------------------------------ 692 
SCORPION             -KTKEE----IS-M---------------------------------------------- 694 
ROTIFER              -QTNLNTSSDSDVMLIED-----------------------------CDD--PDSS-MY- 710 
CIONA                ---------AEESMEHDGI----------------------------R------------ 703 
OCTOPUS              -NLKIT---------ED------------------------------------------- 683 
CAPITELLA            ----SD----SIKMEMDEE----------------------------F------------ 696 
LIMPET               ------------------------------------------------------------ 680 
SCALLOP              GSPNKS----ADFMDVDQQ----------------------------V------------ 710 
LINGULA              -RDQDG----GENSMIVEE----------------------------K------------ 700 
OYSTER               -SPVKK----EVKMEVDSD----------------------------Q------------ 695 
SNAIL                -NSFKK----EEQMDVDET----------------------------G------------ 691 
SPONGE               -GQGTG----DDDVA--------------------------------------------- 702 
PRIAPULA             -NDSQLH---SEAMETDS------------------------------------------ 710 
DANIO                -P-KQV------------------------------------------------------ 708 
ESHARK               -TWKQC------------------------------------------------------ 701 
BSHARK               -TRKQC------------------------------------------------------ 704 
XENOPUS              -IYKKA------------------------------------------------------ 715 
STERLET              -SCKTS------------------------------------------------------ 704 
GAR                  -SFQPN------------------------------------------------------ 701 
HUMAN                -SLKHS------------------------------------------------------ 694 
PLATYPUS             -SLKKS------------------------------------------------------ 696 
TASDEVIL             -SHKKS------------------------------------------------------ 699 
COELACANTH           -SCKQN------------------------------------------------------ 702 
CAECILIAN            -SHKKC------------------------------------------------------ 703 
CANARY               -SLRRC------------------------------------------------------ 693 
OSTRICH              -SLRKC------------------------------------------------------ 664 
GECKO                -SKKKC------------------------------------------------------ 702 
TURTLE               -SYQKC------------------------------------------------------ 702 
ALLIGATOR            -TQKKY------------------------------------------------------ 662 
APLYSIA              -SQKSPRL--EESMDIGEG----------------------------G------------ 696 
TRICHOPLAX           -TVTKCTINAAA------------------------------------------------ 682 
SOFTCORAL            -DVSTGCV---DDMETD------------------------------------------- 699 
STONYCORAL           -KPDLK----NENLN--------------------------------------------- 708 
SEA_ANEMONE          -D----------DME--------------------------------------------- 691 
SEACUKE              -DLDES----RGTMEVD----------------------------------------PH- 705 
LANCELET             -LLSFS----EESMDTEG------------------------------------------ 712 
STARFISH             -DLSSQ----EDSMDIDL-----------------------------------NFS-SS- 710 
SEA_URCHIN           -VTFRTEVNEEEPMDVDDD----------------------------SES--IATR-TT- 717 
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PARAMECIUM           --FFEARQK-QILINLILKL-KGL--------IQNHLKSY-SSQLQIEALNVLLTIPVEF 699 
TETRAHYMENA          ----KKYIK-KDITSQIKIF-FSE--------LYKNLGKY-QDELLIDCLKTMLSIPFEV 727 
STYLONCHIA           --A-KKGEK-QNTYNMLLTF-FKE--------LIGKQEEY-QDELLTSCLDLLLHVPVQI 723 
APHANOMYCESa         ----SPLLS-DALASDYAAF-VVQ--------VSKAMPQY-HDELLIATSVFVVATPVSM 701 
APHANOMYCESe         -------IP-PAVQDEYIDF-ILG--------VVNAMKAY-SNELLVSTSIFVLATPLSM 687 
PYTHIUM              ----DGGSD-VRVRRKYFIF-AKR--------VIQGIRFY-KDELLVASSGCVLAAPLGL 729 
PLASMOPARA           ----DTTEQ-TRFRNDFTSC-VQQ--------VSSQARFY-QDELRLTSSEFVLTAPLGL 730 
BREMIA               ----TTT---RQFRDKFTSF-IEQ--------VTAQAQFY-QDELLLRCSEFILTAPGEL 727 
AEDES                ---QQNFST-MSTTNLLVYY-LEL--------QIAKSRNS-TGELQLTCLRFVLGAPVTL 714 
MIDGE                ---ATDFDM-TKIEESLSFYIKSM--------IISRCQLL-SSELQIATLRLVFQVPIDI 714 
BOMBUS               ------I-E-TETLEMLNKY-IMN--------VLNLIPTF-SNELLTTCVHLILDVPMLY 683 
ANT                  ---EKSLES-QQMEEILSNY-LWH--------SLDLIPGF-SNELLIACLYLILDAPFVH 702 
WHIPWORM             ---NQVGDR-ATCRILLSSL-VDE--------IFPRSHSF-SGELSVSFLRFVVCVPSAT 720 
TRICHINELLA          ---KTENCN-SHYKLLLSDF-IDH--------VLVESCRF-QGELLVSCLRFLLALPTCI 718 
BEETLE               ------EDA-TMCYLTLRKF-LTS--------LLNKTQQF-TGDLLIACLQVLLQYPIVI 694 
BARNACLE             ---D--SAE-AGLRRLWAAH-VSE--------TAPRCSQY-RDELQEACVSMVLAAPAAL 716 
THRIP                ---ED-LEW-RSTVNLLSAF-LYD--------VISRQAQY-RSDLQVSCLRLMLATPSCI 680 
FLEA                 ------EEK-SSCYVLVLNF-LQE--------CAVNVRMF-NGDLQESCLRVLLTAPVIF 665 
WHITEFLY             ---T--IEA-ENFRLLVQSY-LEL--------VLNRALQF-TDELQIACLHVIMAAPTTF 703 
TICK                 ------GEA-VACLRLVSGL-LRD--------VLGRLQQL-KDDLLASCLELVLGTPLAL 700 
TERMITE              ---NQPTEQ-KASYSLLCRF-LQE--------LLIRLQQY-KNDLQVACLETVIAAPVAL 712 
DAPHNIA              ------------QHPRYQSY-MTS--------LINRLSQL-SDDVLVSAVQAVLSSPTWL 665 
OSTREOCOCCUS         ------S---ERVLSLFQSF-LRD--------VLQDTRRF-SGELLAAVLRLLLSLPSVI 736 
STENTOR              ------------SKSTLGNL-LKF--------IFKKMQSF-QDALLSSCIEVCLAAPICI 658 
KLEBSORMIDIUM        FPGVPPGDR-EQCTELFRKF-LRE--------VLVASRRY-KLEHLAACLQMCLSAPTVL 805 
CLUBMOSS             ------------SHVMIQEF-LHE--------VLITSRRY-KLELLGSCLHLCLSCPPTL 712 
MOSS                 TTGVLEEDR-RLCKELFRKY-LQE--------VLVASRRY-KLELLAACLRLCLSAPPLL 754 
LIVERWORT            GLPVSSEHQ-RLCQQLFRHY-LQE--------VLVASRRY-KLELLASCLRLCLSAPPVL 771 
LIGNANO              QSVVAMENR-IQCCAMLGSF-AAS--------LSARCGQL-RGDLLAASLRFLLSLPASL 770 
COPEPOD              --------PDTDLFTLILQF-LQE--------HLQKSLSFDQVELRISAFNLVTNIPLKF 704 
GLOBOSUM             ---ESSDVT-KAARSLFSKY-LDE--------VLLKMRQF-KDDLLVSCLKMVLYSPVEL 683 
PALUSTRIS            FAEQATSEQ-RRTYILFFNY-IRE--------VLVRLQGY-KDDLLASCLRVVLACPSEL 715 
NEOCALLIMASTIX       INEPYTGIK-QRTYILYTKY-INE--------IISRMTQY-KDDLLVSCLKLVLSSPNEL 790 
GLOMUS               LSTAASPTQ-RASYFLFIKF-FDE--------VSARLPQY-KDDLLASCLRLVLSIPREL 770 
LOBOSPOR             I------DI-HRAAALFKKY-IYE--------VLARLEQY-KDDLLASCLHLVLSSPSAL 746 
SYNCEPHALASTRUM      LEPTSRPDL-YVTYLSFRDF-LSE--------TRYRLQQF-KDELLAACLQLVLTAPLTF 724 
FUNGIVORUM           -VTEEREGKIRMCSVLFSRY-IKE--------VIGRIDQF-KDELLSSCIQLVLSSPHQV 750 
HALBUM               SIPADELENKRNCFKLFAKF-LKE--------VEAASTQY-KDELLASVIQLLLSVPKQL 836 
DPURPUREUM           SNNNNPEEDKKNCFILFKKY-IKE--------VSNFISHY-KDELLSSCIELLLSLPKEL 822 
PVIOLACEUM           TTTCEEDENKKNCFILFGKF-IKE--------VVNNVSHF-KDELLSSCLELLLSLPKQL 797 
AMPHIPOD             ------VAS-RNLGELVVSF-ASD--------CCETSKQF-SDHLLASCLAFLLALPKPL 747 
SHRIMP               ------PEV-ETSIHLLMSY-VRE--------LLQRCRQY-RDQLLASCLTLILHLPLCI 730 
MUDCRAB              ------PEV-ETLIHLITSY-VKD--------VLQRCRQL-RDQLLASCLTLILKLPVCI 728 
TARDIGRADE           --IPTAAEPSSANHVTISFF-MRN--------LLGRLQHF-SDEVLISALQLLLNFPIYA 765 
HYDRA                ------DEK-ARLFKMLSAF-VKE--------VSARVKQF-KEDLLVSAVMFLLSLPVSV 694 
SALPINGOECA          --AGNMLEV-AATLELMSKF-GKE--------VMVRSKQY-KDELLSACLTFVLSLPLPV 741 
SPIDER               ---DPGNLV-PQSYTLFSKF-VKE--------IAVQHTQF-RDDLLASCLQVMLVLPMEI 747 
LIMULUS              ---PFQNER-ILSFQLFSKF-AKD--------AVISLQQY-KDDLLASCLQLVLSLPSEI 738 
SCORPION             ----SEKDC-LIAFELFAKF-SRE--------VVIYLQQF-KDELLASCIEVILSLPTEI 739 
ROTIFER              SSTISEYER-VNCFHLFKKY-LLE--------VSIRMKQF-KDELLVSCLEFFLSLPKEF 759 
CIONA                --WSHDNQQ-NNVKCIVQKY-ATQ--------VAARCKQY-KDELLTACLYFLLSLPNDV 750 
OCTOPUS              -SSQTNAEK-IACCILIKKY-SKE--------ILVQLKQY-KEELLAACLALVLSLPTEL 731 
CAPITELLA            --RTSTAQE-EACFMLFTKF-AKE--------VMTRLRQY-KDDLLASCLGFILALPREI 743 
LIMPET               ---EQEKQK-AVCYLLIKKF-SKE--------VLVRMKQY-QDDLLAACLTLILSLPKEI 726 
SCALLOP              --IAGTQQR-DSSYLLMKKF-SKE--------VLVRMKQY-KDDLLASCLTFILALPKEI 757 
LINGULA              ----IGTDR-ETAFLLFSKF-TKE--------VLVRIKQY-KDDLLASCLSFILALPPEL 745 
OYSTER               --KADIHQR-ATCFQLIQKF-TKE--------VLVRMKQY-KDDLLAACLTFILTLPKEI 742 
SNAIL                --IDGQTEK-HLTYILIKKF-SEE--------VLVRMKKF-HDDLLASCLTLILTLPKEI 738 
SPONGE               METEERTDR-QSCYFLFSSF-IKE--------VVVQMQQY-KDDLLASCLHLILVLPKEM 751 
PRIAPULA             PDAVDNAEI-LNCFTLFKKF-SKE--------VLVKLKMF-RGDLLVACLQLVMALPYEI 759 
DANIO                ---GGSTME-NACFSLLAKF-GKE--------VCVRMKQY-KDELLAACLMFILSLHPGM 754 
ESHARK               ---HTDPEK-CACFALFGKF-GKE--------VTIRMKQY-KDELLVSCLNFVLSLPHDI 747 
BSHARK               ---PKNPEK-FACFALFGKF-GKE--------VAIRMKQY-KDELLASCLTFVLSLPYDI 750 
XENOPUS              ---PEDPER-LSCFALFAKF-GKE--------VSSKIRQF-KDELLASCLTFVLHLPHDI 761 
STERLET              ---PEDPDK-YACFALFAKF-GKEVSTILGKEVSVRMKQY-KDELLASCLTFVLSLPHDI 758 
GAR                  ---PQDPEK-YACFALFAKF-GKE--------VSVRMKQY-KDELLASCLTFVLSLHHDI 747 
HUMAN                ---PEDPEK-YSCFALFVKF-GKE--------VAVKMKQY-KDELLASCLTFLLSLPHNI 740 
PLATYPUS             ---PEDPEK-YSCFALFAKF-GKE--------VAVKMKQY-KDELLASCLTFVLCLPHDI 742 
TASDEVIL             ---PEDPEK-YSCFALFAKF-GKE--------VSIKMKQY-KDELLASCLNFVLCLPHDI 745 
COELACANTH           ---SLDPEK-YACFALFAKF-GKE--------VCARMKQY-KDELLASCLGFILSLPHTI 748 
CAECILIAN            ---PKDPER-FACFALFAKF-GKE--------VSAKMKQY-KDELLASCLIFILSLPHDI 749 
CANARY               ---PEDPEK-SSCFALFVKF-GKE--------VAAKMKQY-KDELLASCLIFLLSLPHDI 739 
OSTRICH              ---PEDPEK-SSCFALFLKF-GKE--------VTAKMKQY-KDELLASCLSFLLSLPPDI 710 
GECKO                ---PENPEK-SSCFALFAKF-GKE--------VTAKMKQY-KDELLASCLIFVLSLPHDI 748 
TURTLE               ---PDDPEK-SSCFALFAKF-GKE--------VTAKMKQY-KDELLASCLTFVLSLPHDI 748 
ALLIGATOR            ---PEDPEK-SSCFALFAKF-GKE--------VAARMKQY-KDELLASCLTFVLSLPHDI 708 
APLYSIA              VATGAGQEV-EVTFHLIKKF-SKE--------VLVRMKQY-RNELLASCLTLILSLPKEI 745 
TRICHOPLAX           --EAESIDK-YLCYLLYYKF-YKE--------VLVRLKQY-KDDLHVSCLSLILALPYQL 729 
SOFTCORAL            --QLDFSDC-RNCFILFHKF-AME--------VVVRMKQY-KDDLKSSCLQLVLSLPNEL 746 
STONYCORAL           LEIVDTSDC-MKCFVLFHKF-TKE--------IVVRMQQY-KDDLLFSCLLVVLSLPLEL 757 
SEA_ANEMONE          --IVDTSDC-TNCFILFRKF-IKE--------VLIKMKQF-KEDLLSSCLSLVLSLPYEI 738 
SEACUKE              EPWESGGDR-QACFTLFAKF-AKE--------VTVRLTQY-KDDLLASCLFMILALPLEI 754 
LANCELET             --RDRPSEG-QACFTLFRKF-VKE--------VLVRLKQY-KDDLLASCLLLVLSLPHQI 759 
STARFISH             SSCVSASDR-CICFTLFAKF-SKE--------VLVRLKQY-KDDLLASCLLLVLSLPHEI 759 
SEA_URCHIN           PSNVSLSDK-QACFILFSKF-SKE--------VLIRLKQY-KDDLLASCLFLILSLPHQV 766 
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PARAMECIUM           IVKDNYLL-L-KSEYIQIIINAF--QMNSN--SLSWSAIDLLIQLIQSEYNQKNQKNL-- 751 
TETRAHYMENA          LLIDNYS--FFRKNLIVALKKGFELGVQNV--SMGFAAIECLQKIIKRS-------KN-- 774 
STYLONCHIA           LYRQDKKT-DNVQNWKVIMQKAIDLGRNNN--QLAWNSINMLEQWFNLL-------PM-- 771 
APHANOMYCESa         V--DL----A---ILVPALKQALALGVFHF--DTAVAAVEALERWRS----------D-- 738 
APHANOMYCESe         V--DV----K---MLIPALKQALSLGTSHN--DTAVAAVSALENWHQVQ-------PN-- 727 
PYTHIUM              V--PL----V---DIVQAMVPALILGKSFL--PAADMAVTCLERWQQER-------PW-- 769 
PLASMOPARA           V--AI----H---AMVGIVKSMLDLGRSFI--PAAVVAIAALERWQKQR-------PN-- 770 
BREMIA               V--TI----R---SMVGVVKPLLELGRSFL--PAAIVAVTTLERWQIQR-------PN-- 767 
AEDES                LDSFL----DDSKDLIEILCSAFQLGKGML--SLANAALSCVRRLVAEG------SPI-- 760 
MIDGE                LIEFA----D---EFIPIFVIGFNVGRSLL--SIANQALTCFDKMLDSL------S-D-- 756 
BOMBUS               VENIL----N---STIPTFKIAFTVGISDF--ELACKALNTLEKWTNHF------DNE-- 726 
ANT                  VKNLL----P---RTLPVFKMAFTIGLSNL--DLAYTALTTLETWTTTMTTTTHKRNE-- 751 
WHIPWORM             ALEKR----D---LIKKIIRNGFALGLTYL--PIASVCLDALEKWSEQL------CCD-- 763 
TRICHINELLA          VVEKL----E---SIKEAIKSSLKLGLNYL--PIACVCMDALEKWSAEF------PED-- 761 
BEETLE               IKDML----S---TCTPSFRTIFHVGRTST--KLTYLTLETLECWQNEI------DPD-- 737 
BARNACLE             AADCA----A---PLLAVARLALRLGRSHL--PLAARALDALESWLPAL------AGC-- 759 
THRIP                ALPLL----R---VCVPAFQSVFQIGCSML--SLAHEGLHTLSRWNQDL------PGE-- 723 
FLEA                 IPELL----V---EASISLQIIFKLGYNHL--TLASLALETLERWTDHL------SKE-- 708 
WHITEFLY             IDPIL----P---LISSFLKVAFRVGSSYL--PLADLALTTLERWIDAF------PPE-- 746 
TICK                 VQEHA----R---ALVPAVRMALQQGLSYL--PLAKASLDALRLWEKQL------PAD-- 743 
TERMITE              VVPLL----P---HAVPAFEVIFRVGRSML--PLARLGLSALDKWYCTL------PSH-- 755 
DAPHNIA              VISLS----S---SITGALASALKLGLTYP--PLAEWPLDALEHWQTTL-------PF-- 707 
OSTREOCOCCUS         L--PM----A---DLISPLLRALELGLQYPGMPITGVALDTLERWIDGK-------HV-- 778 
STENTOR              VYSDNINMLS---LFEPIILQALTLGLSHL--PLAHSVISVLNAWRASI-------PI-- 704 
KLEBSORMIDIUM        L--EI----R---QLVGPMQSALTMGLSYQ--PLADLALDTLEGWLKNH-------FR-- 845 
CLUBMOSS             L--DL----A---SIVRPLKLALKIGLRYH--PLANIALDSLQRWYNLH-------PK-- 752 
MOSS                 V--GI----A---SIIPSLRNALKIGLRYP--PLAEVAMDSLERWQAAF-------PE-- 794 
LIVERWORT            I--DI----G---SLVAPMQNAFKIGLRYP--PLASVAMDALERWHRLY-------PR-- 811 
LIGNANO              LAVDR---PD---DALAAVRRGLRLGRFWP--PLLEAALAALERWTAAA-------SS-- 813 
COPEPOD              VPGLF----S---LLPDAWNQIFKLSSSIP--ELANSALKSIHGYLETF-------PE-- 746 
GLOBOSUM             T--TI----E---SLCLPIIESLKMGLSFT--PLASVALDAIAVWSSKL-------DR-- 723 
PALUSTRIS            I--SV----Q---DTVQPLQIALRLGLSFP--PLANIALETLERWIADF-------SA-- 755 
NEOCALLIMASTIX       I--SL----N---DFIEPLKIILKLGIGEY--SLAKLGLDAFEKCISY-------IPK-- 830 
GLOMUS               I--NI----Q---NLISPICIALKMGLSYQ--PLATIGINAIEKLVDLQ------GPQ-- 811 
LOBOSPOR             I--EP----S---NIIPPIKLALKLGLGYF--PLASIAMEAIERWVD--------IID-- 785 
SYNCEPHALASTRUM      F--DI----Q---QVVQPLQTALELGLTYH--PLATSALDALDQITAPD------APT-- 765 
FUNGIVORUM           V--PI----S---QLIPAMRAAFRFGLNYI--PLAKIGIDTMKRWISDD-------YE-- 790 
HALBUM               V--NI----P---VLIPTLSTAFRLGLSYL--KLGHVGLNTIEYWLSVL-------PE-- 876 
DPURPUREUM           I--SI----P---LLVPIANLAFQYGKSYL--PLAHIALNAIEYWITVV-------PK-- 862 
PVIOLACEUM           I--NV----S---QLVPIVCLAFQYGLGYL--KLGHVGLNAIEYWLKVV-------PQ-- 837 
AMPHIPOD             ARQIL----P---QLSQPMHTALAMGLSFL--PVALSAVACLQRLVDDL-------AFSQ 791 
SHRIMP               VQEIF----P---QLVSPLQMALQLGVSYL--PLAEVCILALQLWTKSL-------SQE- 773 
MUDCRAB              VIEIF----P---RLIVPLQMALHLGVSYL--PLAEVCIAALCKWTHIL-------PSD- 771 
TARDIGRADE           VIDNL----S---AAMDAIVIALQAGKSYL--PLAEAAVTTLRRWCFDS-------DI-- 807 
HYDRA                IKESK----K---FIIPIFQVALQLGLSYY--EIAELCLDTLDRLQKKL-------NE-- 736 
SALPINGOECA          VKRDF----A---VFFPAVETALSLGLGFY--PLADAGLSALETWLPPA-------LA-- 783 
SPIDER               VAKEI----H---SLIPALESALKLGLSYL--PLAEKAVNALEKWSTNL-------EL-- 789 
LIMULUS              VLSEI----S---HLVPSLECTFQLGASYL--PLAIAGLEALEVWSTKL-------PP-- 780 
SCORPION             VESEI----N---ILIPAVQISLQLGLSYL--PLAMSCLDALETWLYSL-------PS-- 781 
ROTIFER              VIISM----D---HSFHCLNQALDLGVNYL--KLAEDALNSLEYWLKNI-------PT-- 801 
CIONA                CKDIL----P---QLIPAVQRACQLGLSYS--PLSEALMSALLRWRSIF-------IS-- 792 
OCTOPUS              IVDQI----D---DLLPAIQMSLSIGSTYL--PLANAAMDTLEYWSETL-------SQ-- 773 
CAPITELLA            IALDV----T---TFVPALQRSLEIGRSYL--PLARTSLNTLESWSKSL-------PP-- 785 
LIMPET               ITEQM----I---DVVPAIQVALTLGLSYL--PLAGIAIDALEYWCHNL-------PD-- 768 
SCALLOP              VAQQM----V---EVVPVIQITLKMGLSYL--PLAKVALDALEYWSDTL-------PA-- 799 
LINGULA              VIADL----P---TIVPALKITFKLGLSYQ--PLAVEGMEAIEFWRDSI-------PN-- 787 
OYSTER               VSEQM----S---SVVPAIQLTLSIGLGYL--PLAMIALDALDYWSDTL-------PA-- 784 
SNAIL                IAQQM----S---KIVPAIQLTFSVGLSYL--PLAEVGLDSLVWWSQVL-------PP-- 780 
SPONGE               VVSDF----K---ELIPAIKLALRIGMGYL--PLAKSVMEALEKWTLYI-------VESD 795 
PRIAPULA             VVDIV----P---EIVPAVQVALKIGLSYP--PMAHTTLDALEMWVANL-------PA-- 801 
DANIO                VALDI----K---AYIPALQAALRLGLSHA--PLATAALDALESWSSFI-------PA-- 796 
ESHARK               IELDI----K---AYIPALQAAFKLGLSHT--PLADAGLDALEDWSAHI-------PK-- 789 
BSHARK               IELDI----K---TFIPALQTAFKLGLSHI--PLADAGLDALEHWSTRI-------SK-- 792 
XENOPUS              IMMDI----K---AYIPALQTAFKLGLSCP--PLADVGLNALQYWSTNI-------PS-- 803 
STERLET              VALDI----K---AYIPALQNSFKLGLSHT--PLANTGLYALENWSQFI-------PK-- 800 
GAR                  VALDI----K---AYVPALQTALKLGLSHT--PLASAALDALEEWSSRI-------SQ-- 789 
HUMAN                IELDV----R---AYVPALQMAFKLGLSYT--PLAEVGLNALEEWSIYI-------DR-- 782 
PLATYPUS             IMLDI----K---AYIPALQMAFKLGLSYP--PLADVGLNALEEWSIYI-------PR-- 784 
TASDEVIL             IELDI----K---AYVPALQMAFKLGLSYT--PLAEVGLNALEEWSLYI-------PK-- 787 
COELACANTH           VELDV----K---AYIPALQMAFKLGLSYT--PLADSGLDALEEWSNRI-------PK-- 790 
CAECILIAN            IMLDI----K---AYIPALQTAFKLGLSYS--PLADAGLDALEDWSAYI-------PQ-- 791 
CANARY               IMLDI----K---AYIPALQNAFKLGLSCT--PMADLGLDALEDWSAHI-------PR-- 781 
OSTRICH              IMLDI----K---AYIPALQNAFKLGLSCI--PMADLGLDALEDWSAHI-------PK-- 752 
GECKO                IMLDI----K---AYIPALQNAFKLGLSYT--PMAEVALDALEDWSAHI-------PR-- 790 
TURTLE               IMLDI----K---AYIPALQNAFKLGLSYT--PMADEGLDALEDWSAYI-------PK-- 790 
ALLIGATOR            IMLDI----K---AYVPALQNAFKLGLSYT--PMADVALSALEDWSSHI-------PK-- 750 
APLYSIA              IVDQM----S---SVVPAIQVTFTLGLSYL--PLAEVGLQALESWFRQL-------PA-- 787 
TRICHOPLAX           IQDDM----A---LIIPAIKVSMNIGLSYL--PLANAAIDALERWSSDL-------PQ-- 771 
SOFTCORAL            VLCDI----D---IIIPTLKTAFKLGLGFL--PLAEAALDALDTWTAEL-------PS-- 788 
STONYCORAL           VTLDL----V---SSVAALKLTFKLGLSYT--PLAEAGLDALESWTTAL-------PA-- 799 
SEA_ANEMONE          VAVDV----A---AIVPALELTFKLGLSYL--PLAQAGLAALEEWNASL-------PG-- 780 
SEACUKE              VQQEV----N---NLVPALQATFKLGLSYL--PLAEAGISSLQMWTNNL-------PI-- 796 
LANCELET             VQSEI----S---TLVPALQTTFRLGLSYL--PLAHAGLDALERWLLNL-------PR-- 801 
STARFISH             VQAEV----A---HLVPALQMTFQLGLSYL--PLAETGLEALERWMLHL-------LP-- 801 
SEA_URCHIN           VENQV----H---DVIPALKTAFKLGLSYL--PLAESGLSALQAWIRYI-------PS-- 808 
                                                           :  .                   
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PARAMECIUM           -----KYLL-----KILKNVIPKLSSYMQLVPEQEKPFYTP------------------- 782 
TETRAHYMENA          -----RVVF-----KYLKLVIPYLSEYLSITKGELEEIT----S--------D------- 805 
STYLONCHIA           -----NVTL-----DLYHDILPKLSDFLQVDDNKKQKKLNDATG--------G------- 806 
APHANOMYCESa         ------TVV-----PFYPEVLPLLAPYLDEAA---------------------------- 759 
APHANOMYCESe         ------ALK-----QFYQELLPLFAPYLSTS----------------------------- 747 
PYTHIUM              ------ELD-----LVLDQIVPCLTAYFDQSDAVDPEIVVIKGD---------------- 802 
PLASMOPARA           ------ELN-----DVICDIIPLISAYLNQEKLGEREHLLDKAT---------------- 803 
BREMIA               ------ELE-----DSISDLLPLLLEYLDQEGLSDKELWLMKP----------------- 799 
AEDES                ------SSE--NRDRVLVHVLPLLDSYLQTRDVALPPPISSRL--------VKF-----Q 799 
MIDGE                ------DPK--TREKLLQEVLPCLESFLSTRDSGDSKDFQKSL--------KN------- 793 
BOMBUS               ------ITA-----MFLQEIVPFLEPYLHSGESSVEFLQDIIK----------------- 758 
ANT                  ------QTN-----ELVREIIVYLEPYLRSTESSVEISQDLTT----------------- 783 
WHIPWORM             ------DSE---RQQFYNELAPVLDEYLRCTKFEGRKVVDFPE----AAGIYKA-----A 805 
TRICHINELLA          ------EPQ---LDSFYTDLLPIFDDYLRCTSVDETLLVNNGFNYNGEKSTFFN-----K 807 
BEETLE               ------EFE-----PFLKQILPLFDSYLQSKSLESMSSGINDN--------R-------- 770 
BARNACLE             ------SERWGDCVEPLRAMAPALSQYLAPEATVAAGG---------------------- 791 
THRIP                ------KMR-----ILLKAVLPSFDSLLQTKDSVPVDEDDGNL--------YGM-----T 759 
FLEA                 ------QNT-----ILLDEVLSCLEPYLQSQGLIGDPDVKVCL--------ITD-----S 744 
WHITEFLY             ------KIN-----PFLKEILPCLDSFLRSKDFEGDPEAANGL--------DAE-----F 782 
TICK                 ------VAD-----DVFRQVLPGLCPYLALG-VRAGITEPAES--------TKR-----A 778 
TERMITE              ------LVT-----PLLMQVLPYLDPFLRSQGVASGQDVIIEK--------E-------L 789 
DAPHNIA              -----STFD-----SIMEEVLPCLEGYLSDVEELAKEVTFI-----------SG------ 740 
OSTREOCOCCUS         -----TKVS-----QYLPQIAKRLCAYLDSAAKSDSLFSSNETE-D-E-------KRSIV 819 
STENTOR              -----KAFE-----EILPKILPALSPYLTLNKITQEVQGQVED----------------- 737 
KLEBSORMIDIUM        ------ELE-----PHLPEIVPLLNDYLAEVDTSGADQMSGAAG-D-EVA--EKR----- 885 
CLUBMOSS             ------ELQ-----KQLQDIVPCLRDYLFEVADSRKKTMDSK------------------ 783 
MOSS                 ------QLQ-----HWLPQIIPCLNDYLVDVEKADVSEPGTSLV-T-EAVGTSAP----- 836 
LIVERWORT            ------ELE-----IWLPTIVRCLSDYMAEVETTELSDSSPSDL-T-TLE--SSS----- 851 
LIGNANO              -----AGL--------SDRVAPVLAGLLAVLLSDGGSGAGLTDAEA-EAQRGGADRRS-L 858 
COPEPOD              -----SELE-----LILEKVLPNLRVYLSYQHQTSENAEIKM------------------ 778 
GLOBOSUM             -----KTLA-----SSYAKILPSLNDYLLLDLEETASTVSGKKA-T--SK---------- 760 
PALUSTRIS            -----NDLR-----PAYKGVLPLLADYLVLDVESDQSSSSAPRQ-S--LGKKG-----PA 797 
NEOCALLIMASTIX       -----DKLK-----KYYKDIFPLFNNYFINGEERKDAE-LDDYI-S--TNK--------- 867 
GLOMUS               -----D-IS-----KWLEQILPLFNEYLLVKADSVDNS-IKEFA-Q--IRNTQRNRRGNF 856 
LOBOSPOR             -----HGQE-----IWLSQVLPYLSDYLMVELTVNGDNDLPEAT-S--LKSKQ------- 825 
SYNCEPHALASTRUM      -----SANL-----CFLGSVLPYLNEYLMDRQEIEEADDSVKRR-K--TFN-V------- 804 
FUNGIVORUM           ------QMK-----VHLSAILPLMEAYLLINVDTSTSSEQDN------------------ 821 
HALBUM               ------EVD-----AHLYAILPALSDYFLISTTNTSSSNQESAN-S-KTGML-------- 915 
DPURPUREUM           ------EVH-----SHLDKLLPSLNDYLKISTNGLDSVNSSN-T-Q-QIDLHLMK----- 903 
PVIOLACEUM           ------QVH-----NNLHLILPHLNDYLLMSSAAVSNSSGEGSS-T-SISIAFSE---EK 881 
AMPHIPOD             DEKYKANIR-----GLVQSVLPDLLTHVQSPQR-ERSELQS----R--VINVKL------ 833 
SHRIMP               ------ILS-----EHMPHVLPLLLPYLRSQETGGEAEVHT----R--VITVKM------ 810 
MUDCRAB              ------ILH-----QHLPAVLPLLLPYLRSKET-GEVEVQT----R--VITVKM------ 807 
TARDIGRADE           D---RQLLQ-----PYFSAILPVLDGFLRSTTLDVTERSKV---------VLGT------ 844 
HYDRA                -----SDME-----SIVRLVLPHFNDYIQPIFKEEDSYTEHV---------TLT------ 771 
SALPINGOECA          -------AG-----RPFAQLMPLLDKYLSAAVAASDIDVEE------EMKLLSR------ 730 
SPIDER               -----NILK-----PYFPRLLPLLNSYLLVTAAEAGSVLSNEKR--------PS------ 825 
LIMULUS              -----EVLE-----PYYPQILPHLNGYLVGKSTNDLDESAGVPL----LSRTSS------ 820 
SCORPION             -----ELLK-----EHYCKLLPSLNDYFLASDNISLQPLKNIHT----FTKQSL------ 821 
ROTIFER              -----QLIK-----PYFPSILTKFENYLQASSNKSDLDSDE----K-VILLNLS------ 840 
CIONA                -------NR-----KCYLDIVGCLQPYFNLSEETTNSTQNTLK--------LKP------ 826 
OCTOPUS              -----DALK-----TVYSQVLPHLDPFIKTSERDSDDIDLT------------------- 804 
CAPITELLA            -----DVMK-----PFYEQLLPYLDAYLTSSADEK-NDTLS------L-VQKDP------ 821 
LIMPET               -----HIVK-----PHYSCILPYLDNYIRTVDK--GMVAFSIF--M-WYISCGM------ 807 
SCALLOP              -----SVIQ-----PHYSQILPYLDTYLKTADK--GAEEVSVD--G-TVNMTKS------ 838 
LINGULA              -----HLLQ-----PHYQDILPCLDDFLKLQSEQAGNETNSPS--T-LIMEPKG------ 828 
OYSTER               -----SVIR-----PFYPQILPCLDSYLKTMDQ--GADDVSEN--T-MEM-NKS------ 822 
SNAIL                -----EVLA-----PHYANILPCLDSYLKTVDT--GAEDVSVE--T-LVTVSSS------ 819 
SPONGE               K---MDTLQ-----CLVNEILPLLADYLKATSVQLKEEEDGGR--------GKQ------ 833 
PRIAPULA             -----DVMQ-----PYYKQILPHLDGYLKTTEGADSVPT------P-TVAITSA------ 838 
DANIO                -----AILQ-----PHYTDILPHLDGYLKTTSSSEKDDSN-----M-EVTFVST------ 834 
ESHARK               -----HIIQ-----PHYKDILPHLDGYLKTAAF-NEAQNN-----W-EGMNINN------ 826 
BSHARK               -----HVIE-----PYYKDILPHLDGYLKTAAS-NEFESN-----W-EMMSMNT------ 829 
XENOPUS              -----DILK-----PYYKDIIPLLDGYLTNLSSTNESLST-----L-DMVRISR------ 841 
STERLET              -----YVMQ-----PHYKDILPYLDGFLKTTASNDEEQNN-----W-EVMSLSR------ 838 
GAR                  -----PLIQ-----PLYRDVLPCLDGYLKTAASNGSDQNT-----W-EVMCLSS------ 827 
HUMAN                -----HVMQ-----PYYKDILPCLDGYLKTSALSDETKNN-----W-EVSALSR------ 820 
PLATYPUS             -----HVIQ-----PYYKDILPCLDSYLKTTALSDETKNN-----M-EVTMLSR------ 822 
TASDEVIL             -----HTIQ-----PYYKDILPCLDSYLKTTALSDDNKDN-----E-EVTVLSR------ 825 
COELACANTH           -----WVLQ-----PYYKEILPCLDGYLKTSISAGDTPSS-----W-EVLRLSR------ 828 
CAECILIAN            -----YVIQ-----PHYSEILPYLDGYLKTASSADEYQNS-----W-EVMRLSR------ 829 
CANARY               -----HMMQ-----PYYKDVLPLLDGYLKSSTSTVESQNN-----W-EVRKLSQ------ 819 
OSTRICH              -----HIMQ-----PYYKDVLPLLDGYLKNSASTVEPQDN-----W-EVRKISR------ 790 
GECKO                -----YTMQ-----PYYKDILPCLDGYLKTSTSTDDSQNN-----W-EVKKLSQ------ 828 
TURTLE               -----HIMQ-----PYYKDVLPLFDGYLKTTGSADESQNN-----W-EVRKLSR------ 828 
ALLIGATOR            -----NIMQ-----PYYKDVLPLLDGYLKTATSPDEFQNN-----W-EVKKLSQ------ 788 
APLYSIA              -----SVLE-----AHYTSILPYLDPYLRTDDLGAEDVVK-----E-TTVVVSA------ 825 
TRICHOPLAX           -----NIIG-----PYFSDILPCFDDYLKSSADDTTETLVEDSS------KALK------ 809 
SOFTCORAL            -----EILH-----PYLREVLPQLDGYLKTASELETSNEKETKL-R-S------------ 824 
STONYCORAL           -----DKLK-----PFLREILQCLDGYLTTLGDIQLHNE---CN-T-IVLITSS------ 838 
SEA_ANEMONE          -----DVLR-----RHLRNILPYLDGYLKSATDAVEEEQDQVSR-R-TATLRST------ 822 
SEACUKE              -----DTLT-----KPLKKVLPLLDGYLRARSSEDAAPN---QF-V-EM-KGTL------ 834 
LANCELET             -----SALE-----PHFPHILPYLDSYLQTAADTGSSSSSD-GF-Q-TVSLTAA------ 842 
STARFISH             -----DSLQ-----PHLKVILPLLDGYLRGTITQGSDAADVVQT-V-TMASASS------ 843 
SEA_URCHIN           -----DVLK-----PYYAQVLPQLDGYLGAGSGSEDEGS---RP-E-VLVIQTA------ 847 
                                        :   :   .                                 
 



Supplementary Figure 6 CLUSTAL OMEGA ALL PHYLA, EXPANDED 

 25 

PARAMECIUM           --------IQYIDS----ISPNIL---------LSESHIDQNHIVDKVRYFLGSIGGLCH 821 
TETRAHYMENA          ------MKYKVQSNNQQRDIFNLT---------VSELGQRKKDLIERVTNLLGDIGGESH 850 
STYLONCHIA           ------DTYQYL-------EMLKS---------GNEVNIERKDIALKVMDLLGKIGGNAH 844 
APHANOMYCESa         --------------------------------------NQSASFQISVLRLLGSLGGYSR 781 
APHANOMYCESe         --------------------------------------NEGLTVQLKLLKILGSMGGYSR 769 
PYTHIUM              ------------------ASDGGNS--------ESANATERSKLQRRIMVILGKMGGYGA 836 
PLASMOPARA           ------------------LQGVKAT--------GSDEASDLAQVQRRLLLLLGRCDGNIL 837 
BREMIA               -------------------RGTDTV--------NTDEISNFTQLQRRLLLLLGNCGGNIS 832 
AEDES                RKRSVHL--TS--SKIEKIKLQLA---------LEASESDLVKLQLRILVFLGDLDPNVC 846 
MIDGE                -----------------S---FII---------QTTIETDLTRFKKRILLTLGRFDPNDV 824 
BOMBUS               --------------TERKVIKRII---------LRDDENTLERFQMRVLLFIASLDTNII 795 
ANT                  --------------TNK-RVKRID---------VIDTECTLQNFQRRVLLFLGSLDHDLL 819 
WHIPWORM             QLKGVRR---S--KQVQVGLQTKI---------DASGETEAQRVLRRIAVFVGSHGHDVS 851 
TRICHINELLA          KLQTVNS--DS--ENVLVKADDND---------SEEEMPNPQSVLRRIASFVGSLGCYMN 854 
BEETLE               ----------R--KSSQALKKRKV---------LLDTEPELLRLKTKMIKFVGQQNSLLC 809 
BARNACLE             --------------------DRAP---------SSRRPSELTPLRRRALQLLGLLAAAG- 821 
THRIP                MVKTV---LQE--QKKKKLWKYKV---------NSHSDTELVKLQKEVVVFLSTLDSSVC 805 
FLEA                 --------------RSQKKVKKQI---------IEGTPSELALLQRDIITFIGKLSSMDC 781 
WHITEFLY             KVLTSAL-------RKSKRKIKKI---------HERQDTELFRIQKRIILMLSKIDISTA 826 
TICK                 RSQGRHK-VSL--KL-LYQKKRDQ---------IKVP--ETESLRLDVLCFLGGLQGHRR 823 
TERMITE              MVLGRRNRTNY--SQNKKVARKKI---------IEHPESELSQLQHEIISFLGQLDSTTC 838 
DAPHNIA              --KRFKRRKPN--------------------IQSTEERESWEKIRRRVVRLLGRMGPKCS 778 
OSTREOCOCCUS         IWGGGKKRKQL--------AG-KTEE--------QEDVVLKRATLIRITKIIGAMGGAGH 862 
STENTOR              ----------------------------------QLARQKKKNIAYRIVKFLGSLGGACH 763 
KLEBSORMIDIUM        -NTADMTRTQA-----RRQREARAK---------DMQASPFERLQLRVQRFLGRIGGHSH 930 
CLUBMOSS             -----------------TLKLLEKE---------KTKVVTFEDIQVRVQRFIGQIGAYGH 817 
MOSS                 -TISSMSRGQL-----AQIKRARAK---------DSQPSPFELIQVRVQRFLGCIGGLGH 881 
LIVERWORT            -SRESLSRLQL-----ARLKKTRAQ---------ASQAGPFELTQIRIQKFLGQIGGFNH 896 
LIGNANO              ARQSVARALRSIEARRARAKNYA---------AGGGAELGLAEMQKRVLLFLGSAQSSFK 909 
COPEPOD              ----RRRRAPVVKRTRRNLKESEGIA------K--NYEEENC---QLALGILAKVSSKLK 823 
GLOBOSUM             -----ART--K--HLKTHKHKNEQM--------DEQIVQDLKSIQIRILKLLGSLGQDSR 803 
PALUSTRIS            SS-QRASA--A--NTRAKLAALATI--------DETTNTQLRAIRYRIIVLLGMIGGDNR 844 
NEOCALLIMASTIX       ----------M--KTMKKINKYEKE----------IVEETNNNIKIKVLRILGMIGDGIP 905 
GLOMUS               KSLDQTRKERV--KSKGQKKSYKTVVG----IGQLEKNVGLHDLQVRVLRLLGRLGGVSK 910 
LOBOSPOR             ----------K--GSARQSQSYKVVARSASIPNLPEQVESMRDLQLRILRLLGRQAQYNK 873 
SYNCEPHALASTRUM      ----------A--AAKKNFQRWRTLN-----ESQTSDYVSLRDLQLRILRFLGRLAGASK 847 
FUNGIVORUM           --------------------------------------NSTAHIQEQVLRLLGKLGGDNI 843 
HALBUM               ---MGRGAAPR-----MNTKSIDFVD-----PKLLAQRTVVEEMQTRVIRILGKLGGQNY 962 
DPURPUREUM           ---ETWSRHRK-----MKYKSYSNID-----PKQLQFKTSIEDLQNRIIRLLGKLGGDNI 950 
PVIOLACEUM           LSVGGFNRKK-------KF-KSNSID-----PKLLQFKTSVEDIQNRIIRLLGKLGGDNS 928 
AMPHIPOD             SLLNQRRRVDV-----RKMR-----D-----AR-CSKVSPSIDLERNVLKLLGSLGPDVC 877 
SHRIMP               AFARQRRKVDQ-----KKMK-----E-----SK-RVEETAMQKIQLMILRLIGSLDPLLR 854 
MUDCRAB              AYANQRRKVDQ-----KKIL-----A-----SK-QVDATAMKRVQSLILQLIGGLDPSLG 851 
TARDIGRADE           GKGKTKRRSPV--------------------AV-GTDQVALTKVRELTLSFLGDLGGKYN 883 
HYDRA                KSERKVKRVPI-----RYLKAL-AMS-----QK-DLSESPLFNLELRVIKFLGCLGGRLS 819 
SALPINGOECA          SITRKREQAAV--------------------VA-VDSDNPFAALKMRILRLLGAMGGQHN 858 
SPIDER               -KKAYKMSVKS-----MKRSNKNTSS-----DN-SLEDPALGRIQLQILKYLGQLGE-NN 872 
LIMULUS              -KNKFATKSPA-----NFIKKVNKDN-----QS-KVQETEITVLRLRILKFLGSIGGKNN 868 
SCORPION             -V---VKKKLP-----LKISQYKKIK-----QT-DLHESELIKVQHRILRFLGSVGNQYN 866 
ROTIFER              HKGKGRKKLPV-----KLFDKSSL------------NFDVYEQIQLKILKILGQLSADMS 883 
CIONA                KSRSFAQK---------------LMS-----LK-ELDEPARKKARNQVIRFLGSMGCSDD 865 
OCTOPUS              NIDQKKKR----------------YF-----L---DPDSELSKIKYRIAKYLGNIGGNFN 840 
CAPITELLA            MKKQGKKKIPV-----KLLKQTM-FD-----AE-KGKESELKEIQRKCVLLLGSLGGSIN 869 
LIMPET               H---IRFSLLF--SSFSSFSTINCLL-----YF-QSYESKLGVIKDRVVQYLGSLGGSIN 856 
SCALLOP              KTGRGRRKLAV-----RMVRGPKKDQ-----LK-KGYESELSQVKLRVMRYLGGLGGSQN 887 
LINGULA              HSYSRKKGLPI-----KLLKPAV---------A-KEESSQLELLKQRIVKFLGNLGGATN 873 
OYSTER               KSGKGRKKLPV-----RILKGPK-TD-----SK-QVFETQLAKVKQRVMTYLGRLGGEVN 870 
SNAIL                KSKYRGKKLPV-----RLVKERKPVD-----LD-KGYESQLSVVKQKIVTYLGSLGGSMN 868 
SPONGE               YATKRYAR--M-----KMVE-KWSEG-----LH-QGSRDDITSVRRRILLLLGSLGGVVN 879 
PRIAPULA             NATRGRKKIPV-----KLLQGSGRKM---------AEDSALTTARMRIVRFLGGLGGANN 884 
DANIO                GSSKGYGQVLL-----RLLKKSKRFS-----L---GDESPIAAVRRRVVRLLGHLGGQLN 881 
ESHARK               PSRKGGSKVLF-----HHTKKSKEFL-----V---SEDSAITAVRRRIVRLLGSLGGQNN 873 
BSHARK               -SSKGGNKVLI-----RRLKNARDLS-----M---SEETPAAAVKKRVVRLLGSLGGQIN 875 
XENOPUS              SLHKGFNKQLI-----QQLKRMKTLS-----V---KEESSLTAVRNRVVRILGSLGGQIN 888 
STERLET              STEKGYGRVLM-----RLLKKAKRFS-----L---TEDSPTALVRRRVVRLLGHLGGQIN 885 
GAR                  GAEKGYGRVLL-----RLLKRTKHLS-----M---AEDSPSAVVRRRVVRLLGHLGGQLN 874 
HUMAN                AAQKGFNKVVL-----KHLKKTKNLS-----S---NEAISLEEIRIRVVQMLGSLGGQIN 867 
PLATYPUS             ATQKGFNKVVV-----RHLKKAKATA-----P---VEDLSLESVRTRVVRLLGSLGGQIN 869 
TASDEVIL             AAQKGFNKVVI-----KHLKKSKTIL-----S---DAEMSLEAVRAQVIRVLGSLGGQIN 872 
COELACANTH           ASQKGDHKVLI-----RLLKKAKAVS-----L---NEDSSLGAVRGRVVRVLGSLGGQVN 875 
CAECILIAN            AAQKGFNRFLV-----QRLKKTKTLS-----L---DQDVSLASIRNRVVQILGSLGGQIN 876 
CANARY               AAQKGRNKVVI-----QRIRRAKTLS-----V---DNSPSLQAVRTRVARLLGSLGGQIN 866 
OSTRICH              AAQKGFNKVVI-----QHLRRAKTSL---------VGDPSLEAVRTRVARLLGSLGGQIN 836 
GECKO                AVQKGSNKVVI-----QRLKKAKSLA-----L---EEDHSLEAIRMRVACLLGSLGGQIN 875 
TURTLE               AAQKGFNKVVI-----QRLKKAKTLS-----L---EDNLSLEAVRTRVVRLLGSLGGQIN 875 
ALLIGATOR            AVQKGFNKVVI-----QRLRKAKALS-----L---NEDLSLEAMRSRVVQLLGSLGGQVN 835 
APLYSIA              KKSSRRSKAPI-----RLIKNAQSAD-----DK--GSKSQLSQVKQRILYFLGSLGGQVN 873 
TRICHOPLAX           ARTGKAKKLPV-----KVVNP----------TG-GSKDSPLAQVRLRIVQLLGRLGGNTN 853 
SOFTCORAL            -RKSGKTK----------ASKSSKRN-----PN-EEENSPLNKVRHRILILLGTLGGKCN 867 
STONYCORAL           HHTSRGRKLPL-----KLLKMKP-QS-----QH-QMTLTPLAKVRHKILRMFGGLGGETN 886 
SEA_ANEMONE          YSRLGKILSLY-----YIDFVSKRNI-----LP-QVGESSLVTIRVQILRLLGQLGGHTN 871 
SEACUKE              GSGAGRRRIPV-----KLLKTSGGAG-----KV-GATTSPLRDIQHKILQLLGSLGGKTN 883 
LANCELET             SSTRGKRKIPV-----KLLKAAAERN-----Q---VQESDLVKARLRIVRFLGSLGGHTN 889 
STARFISH             SGRAGKRKLPA-----KLIKGASTTG-----Q---TQDSPLRSVQLRILHLLGSLGGQTN 890 
SEA_URCHIN           SSRVGRRRIPS-----KLLKKAKDND-----Q---SQDSPLRSVQLQILRLLGSLGGSVN 894 
                                                                        ..        
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PARAMECIUM           LIVDETY----------------------NESLLALDY--NSPITINIP-VGQRK---MK 853 
TETRAHYMENA          LIVLSEKGFQGNVERQLLSEFENLQISKKGVSLISWDY--EAKVLFPLP-LLAKK---ID 904 
STYLONCHIA           SIISNEQNKL-----------------IERENFIKWDP--EKRLKFTVP-LYTKK---VD 881 
APHANOMYCESa         FVVQEHHAA------------------RDDV----DKM--AAALTFPVA-LDRVH---AD 813 
APHANOMYCESe         YVVQEEDPQ--------------------------LQI--SAPLDISLA-MENVH---VE 797 
PYTHIUM              LLASRGANT------------------AD---AKRGFQ--TSTLQLPIT-LNDIT---ID 869 
PLASMOPARA           LLVSEPSSL------------------ITASGIVGGIF--SPHFRLELR-LSETP---LS 873 
BREMIA               LLMSEPPSV------------------INSNSMIKMNS--SPYFRLELQ-LGEVS---AS 868 
AEDES                TKMILRSETDDA--A--------QQTADLEKPLVLWDLDSNRNISLQLLSVTGIR---PI 893 
MIDGE                KFILSKFDQKLV--R--------DH--------------VANVFRIRLLCEDPLI---PN 857 
BOMBUS               MDFIYKK---SM------------------NTGATWDK--KDLLKYSLT-FSDTQ---AD 828 
ANT                  TSFVHERA--SR------------------STGASWNH--KDLLKYKLP-LPDAR---LN 853 
WHIPWORM             KALLQVNSRMVK------------------QVLIRWTT--DRLLNFPCP-FPDVK---ID 887 
TRICHINELLA          RFLIDSA---DV------------------GSLLRWGQ--GSHLEFICP-FPDMK---FE 887 
BEETLE               EALAVSE---DN------------------ADLTVWAN--EQHLKIDLP-YEDVK---LQ 842 
BARNACLE             --LVADS---SE------------------AELVAWSR--RPVLGLDVP-FSDVK---PK 852 
THRIP                LSLLDGSE--DR------------------VGVTAWQK--ERLLKFPMP-FQDMK---VD 839 
FLEA                 SSLISKNISNHY------------------DHLIPWDL--KQHLRFRLP-CQGVK---PL 817 
WHITEFLY             LTILSEDS-----------------------TRSKWKS--TKQLKFTIP-FPDCR---LN 857 
TICK                 ALLLADLERDTL------------------KAALAWDPETKEHLVFALP-FPDTK---VE 861 
TERMITE              LALLKDPQ--QE------------------EDVIPWATCLQQPLVFPLP-FKDMK---LN 874 
DAPHNIA              RLVAQNE------------------DHVIARSATGWQI--KGHLEFGLP-LSDMK---PI 814 
OSTREOCOCCUS         GLLEDMKP---------------------SKLDLPWDR--NCKLPTPIG-LVRSS---TN 895 
STENTOR              YLVSA----------------------QNTELHLAWDS--QPRLQMKIR-FNLKY---LE 795 
KLEBSORMIDIUM        LLVPDVNL-----------------TKGDGQSALAWDV--IKRIKFALP-FRDEK---PD 967 
CLUBMOSS             FLVPDANL-----------------LQSSGTGGLSWDV--VDRIKFTVP-LRDEK---LD 854 
MOSS                 FLVPEVDL-----------------LQLTGTGGLAWDP--IDRVKFTLP-FRQDK---PD 918 
LIVERWORT            HLVPELNL-----------------LQLAGTGGLAWDS--VDRLQFTIP-FRDEK---YD 933 
LIGNANO              YQLAEIAS-----------------DKAATADLAAWSP-GGRLLYFDLP-FADSK---PR 947 
COPEPOD              YLSLPT-------------------KEEIGRAAVVWDQ--QKHLLVEVS-LRDVN---LP 858 
GLOBOSUM             LMLSN----------------------ETSASLLAWDT--EMNLKVQIP-FKEAI---FD 835 
PALUSTRIS            FLLEE---------------------GRGSQQLIAWDT--EKRVWFDMP-FKEIN---CR 877 
NEOCALLIMASTIX       YLYSN----------------------FDIKDYLKWDP--ENGITFILH-FVDFQ---TE 937 
GLOMUS               FLFEDIVNNDLV--YRPIPTMNPAGSKMSNNKLLAWDP--EKRVSFNIP-FPDTK---VE 962 
LOBOSPOR             LILAQRTADEVD--K------------RNTSDLLAWDP--ETRLKLKLP-FLEMK---AE 913 
SYNCEPHALASTRUM      LMIQTPLHQNKD--ERT------KALGKTYDKMLAWDP--ARPLKVRMA-FQGAT---ID 893 
FUNGIVORUM           YMITDSD--------------------HDMNKGIAWDD--TKRVRFTLP-FPDVK---VD 877 
HALBUM               HLMGSVNL-----------------MAPGTESGVAWDT--ISRIQLQIP-LGDLN--GVS 1000 
DPURPUREUM           HFLGEVSL-----------------LAPGTESGVAWDT--EQKVLIKIP-FTDQTASAIE 990 
PVIOLACEUM           FFLGDVNL-----------------LASGTETGVAWDT--EQKLSFEFP-FIDQKA---N 965 
AMPHIPOD             SALSSETGSVAN--T------SSEPGIAVEDTGIRWDE--CDHVALKIP-YEHST---LD 923 
SHRIMP               LHTIPQ------------------DPDTIASAAVRWNV--QKLVKFATP-FEHIK---ID 890 
MUDCRAB              QYVIPQ------------------DADSLAAAAVCWDS--QKHIRFAMP-FGQAK---ID 887 
TARDIGRADE           HLIVDGDF-----------------LNDVKNLAIAWDM--VQHLQFSVP-FDDMM--LKS 921 
HYDRA                IGILQ--------------------NAAKFSKHIVWDT--NQHLPFALP-FRDMK---PT 853 
SALPINGOECA          HELAALEHQGAG--G------GSDVGEGETPPWVAWDM--TNHLKFAVP-FQEMK---PE 904 
SPIDER               VALLE-QS-----------------HQKVDEVAIAWDPLCKNHLKYSVP-FVDMK---PN 910 
LIMULUS              KALLE-KS-----------------EEKISEKAISWDNRVQDHLKFAVP-FADMK---PE 906 
SCORPION             FAMIS-AD-----------------KIKIHEVAVAWDINKQNHLKFYLP-FIDVK---LE 904 
ROTIFER              HSVHL-ID---------------------NEDITSWDT--VQHLKFYVP-FTDIK---PT 915 
CIONA                HGDLN---------------------EDAGLAVAPWDE--DVNIQYPIP-FRDLK---PC 898 
OCTOPUS              KDLLA-NS-----------------DQDVLKHAVAWDT--KKHLKFDLP-FADMK---PT 876 
CAPITELLA            HALVF-GQ-----------------TAN-PPDLVAWDS--DQHLKFDLP-FLDIK---TS 904 
LIMPET               YTLLT-NS-----------------QDDISKQAIAWDT--EQHLRFETP-FIDMK---PI 892 
SCALLOP              HAMLA-DN-----------------EAEVSRQAIAWDT--HRHLKFDMP-FIDMK---PT 923 
LINGULA              AAMVQ-CT-----------------SEDIAKIAVAWDQ--EKHLKFDMP-FMDVK---AA 909 
OYSTER               HALLS-G-------------------SDVCEEAIAWDA--EQHLRFDVP-FMDMK---PQ 904 
SNAIL                FALLA-RR-----------------EEEISRRAIAWDT--EQHLRFDIP-FFDMK---PS 904 
SPONGE               ESLSKVPS---------------------QHSLVSWDS--DRRLGFAVP-FSDLK---PE 912 
PRIAPULA             ISLIS-CD-----------------AEDIAKVAVAWDA--EKNLKFGVP-FADMK---PV 920 
DANIO                RSLVTAVS-----------------AEDMMKRFVAWDC--EKRLSFAVP-FKDMK---PV 918 
ESHARK               RSLVTAVS-----------------AEEMMKRCIAWVT--EKPLSFAVP-FMDMK---PI 910 
BSHARK               RSLVAATS-----------------SEEMMKKCVAWVA--ERPLSFAVP-FADMK---PV 912 
XENOPUS              RSLVTAAS-----------------TEEMIKRHVSWDT--EKRLRFDVP-FKDLK---PV 925 
STERLET              RSLVTATS-----------------AEEMMKKFVAWDS--EKRLNFAVP-FADMK---PV 922 
GAR                  RSLVTAAS-----------------AEEMMKKFVAWDS--EKRLTFAVP-FADMK---PV 911 
HUMAN                KNLLTVTS-----------------SDEMMKSYVAWDR--EKRLSFAVP-FREMK---PV 904 
PLATYPUS             RNIVTAAS-----------------ADEMMKKCVAWDT--EKRLSFAVP-FAEMK---PV 906 
TASDEVIL             RNLVTAAS-----------------SDEIMKKCLAWDS--EKKLSFAVP-FAEMK---PV 909 
COELACANTH           RSLVTAAS-----------------SEEMMKKFVSWDT--EKRLSFAVP-FADMK---PV 912 
CAECILIAN            QSLVTASC-----------------AEEMMKKYVSWDT--EKRLSFAVP-FVDMK---PI 913 
CANARY               HNLITATS-----------------AEEMMKKCVSWDT--EKHLSFAVP-FADMK---PV 903 
OSTRICH              HNLITATS-----------------AEEMMKKCVSWDT--EKRLSFAVP-FADMK---PV 873 
GECKO                RNLVTAAS-----------------AEERMKKFVSWDT--EKHLSFAVP-FADMK---PV 912 
TURTLE               RNLLTAAS-----------------TEEMMKKFVSWDT--EKHLSFAVP-FADMK---PV 912 
ALLIGATOR            RSLVTAAS-----------------EEEMMKKFVSWDS--EKHLNFAVP-FVDMK---PV 872 
APLYSIA              HTLQD-RA-----------------DADISNEAVAWDS--QKHLRFDVP-FFDMK---PV 909 
TRICHOPLAX           SLVIR-KG-----------------NDDGSSQAVAWDN--HKRLPFAIP-FQDMK---PI 889 
SOFTCORAL            LGLLEG-G-----------------EGSVASSGIAWDT--KQHLSFAVP-FQDMK---PT 903 
STONYCORAL           ILLLDN-------------------TGINSSNAVVWDT--ENHLTFAVP-FQDMK---PS 921 
SEA_ANEMONE          LCLLG-SD-----------------GGVDSGSAVAWDT--VKHLPFAVP-FQDMK---PT 907 
SEACUKE              ISLLE-SS-----------------SEELAEMAVAWDT--QKKLSFAVP-FMDMK---PT 919 
LANCELET             ACLVTGLT-----------------AEDLAKRAVAWDT--QTHLQFAVP-FMDMK---PT 926 
STARFISH             AYLLE-TS-----------------AEEIAKVAVAWDT--QPRLQFAVP-FVDMK---PN 926 
SEA_URCHIN           VGLLE-TS-----------------AQELSNVALAWDS--QPRLNFPVP-FVDMK---PE 930 
                                                                .                 
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PARAMECIUM           LRFGQFLERILSLCLSAPLEKSKIYACELLQAFAIYMIGDQAVNGTKAVAQ-------NT 906 
TETRAHYMENA          INLTKLLPRMVELTLNPDD-KIKVYACEAIHAITIYMIGTQASSIQGGQKKRGRDMENLI 963 
STYLONCHIA           IYFDACLPKVVDLAKNSSDRETRVAACEFLHALIIYMIGKNASAPKGRGNQQQQ------ 935 
APHANOMYCESa         MSIELLLRQMRDLAVTSIDRPVKAAAGEAYHAMVLYLCGMTATLPTAK--THAS------ 865 
APHANOMYCESe         IPISNILHQMKDLALTSIDRGIKSAAAEGYHAMVLYLCGKTATLPRSK--SSAN------ 849 
PYTHIUM              LPLNKIFDYIGSLACDSTDRRVKVGACEVYHAMASYLCGKTATNPHT-----SG------ 918 
PLASMOPARA           LALDSVLSHLGNLASQSSVRRVKVSACESYHAMICYLCGKTATHPHT-----AG------ 922 
BREMIA               LAMNEILSHLGTLACKSSNRRLKVSACEGYHALVCFLCGKTTTHPHP-----AG------ 917 
AEDES                IKLDTIIARVCALAVGSSDRKTKVAACELLHALILYVIGIQYQD---------------- 937 
MIDGE                IFLDNLIERVCQLALSSSERTTKIAACELLHGLVLYIMGKNLDGA--------------- 902 
BOMBUS               IHFDKILPRIILLAQNSGDRRTKVIACEVLHSIVMYILGKTSQYLVS------------- 875 
ANT                  IHFDRMLPRIIALACDSSDRRTKIAACEVLHSITAYAIGFTARYLTDPE----------- 902 
WHIPWORM             LCLDDFLPHLCDLALSAIERPLKVAACEALHSCVVFLLGMESYRSLSAS----------- 936 
TRICHINELLA          IALDTLLPRLCDLALSAGDRPLKVAACEALHACVLFLLGNESFRTVKMK----------- 936 
BEETLE               VYLDKLLPRIVNVALNSSDRKTRITACELLQATVMIFLGTTKQMSGSGI----------- 891 
BARNACLE             LWLETFLPRTVQLALGSGDAQARTSACELLHAVTVFTLGRGAQLGMDGA----------- 901 
THRIP                ISLDDLLPRLVHLAVNCSDRQTKTAACESLHAVIMFMLGKEKQLETAHQ----------- 888 
FLEA                 IYLDKLLPRINKLVLDSNDRQTRIAACELLHGIVLYILGTGMQVNTAQ------------ 865 
WHITEFLY             LYLDEMLPRIVESALSSSNRKTKVAASELLHAVVLVLLGNDKQMANLES----------- 906 
TICK                 IALDAFLPRVVELARFAGDRQTKVAGCELLHAMVLYAVGTGVQTSAERR----------- 910 
TERMITE              INLEKLIPRVVELAMTSSDRYTRFTACELLHGIVMLILGSGQEAQTSHP----------- 923 
DAPHNIA              IQLDQFLPRILHLVLHTSEIKTRMAACEFLHASVIFLTGTHSRRSEDL--R--------- 863 
OSTREOCOCCUS         LWLDSLLPRASHLALFSQDRPTKVHACEALYGFSVFLIGKSAHAPSHESGDFTR------ 949 
STENTOR              IDFDKILPRVIHLAEKSSDKKTKIISCELLHALILYMLGKKTQ----------------- 838 
KLEBSORMIDIUM        IYLDPLLPRVVELAQSSTDRRTKVAASELLHAVSLYMIGTSAKAPLQRRGEELR------ 1021 
CLUBMOSS             IWLDCLLPRIVELAKSSSDRKIKVLSSELLHAMCLLMLGNAAKGPLRTRNDETN------ 908 
MOSS                 IWLDSLLSRMVEIALSSSDRRMKVTASELLQAVCLLMLGNAAKGPMRRRGEDSQ------ 972 
LIVERWORT            IWLDPLLSRVVELAVSSSDRRIKVTASELLQALSLVMLGNSAKGPLLRKNEKDQ------ 987 
LIGNANO              LYLDPLLSRCVALATESSSRQSKVAAAECLHSIVLLMTGRCAFASTSG--N--------- 996 
COPEPOD              LYLDLLLPITLDLVEKSVNRNTRVSAAEVLHATLLFMIGKTSQQTDDY--E--------- 907 
GLOBOSUM             VYFDNMLPRIVELAENSPDRKTKVAANELLHALVIVMIGGSQSRSE------GD------ 883 
PALUSTRIS            IYMDDILPRVMDLAESSPDRKTKIAATELLHACVIVMIGRSAKQLTNVGRMSEA------ 931 
NEOCALLIMASTIX       INLDNLLPRILELSQLSSNRKVKIWACELLHSITIYMVGLNAHRIRDNSTM-KE------ 990 
GLOMUS               ILFDEFLPRIVELAESAPDRKTKIVACESLHSIVIVMIGKSAFQLSR---Q--------- 1010 
LOBOSPOR             LQFDEMLPRIVDLAENSLSRQIKVVSCELLHSLMILMIGSSAFRARDAQDS--------- 964 
SYNCEPHALASTRUM      LSFDELLPRICDLAESSPDRKTKSAACEVLHALVLVMIGKSAHRPRQEKSA--------- 944 
FUNGIVORUM           LYVDSTLARIVELSTNANDPQTKTAAAELLHGILLYMLGTNTKSEDHA------------ 925 
HALBUM               IYLDSVLPVIVTLATRSTHRQTKVVACELLHSIVLYMVGTNS------------------ 1042 
DPURPUREUM           IHLDTILPSVVSLAENSPNRQIKVAACELLHSVLLYMIGTSA----NQ------------ 1034 
PVIOLACEUM           IFLDSILPGVLSLAEKCTIRQTKVAACEFLHSILLFMIGKSSTA--SE------------ 1011 
AMPHIPOD             LHLDSALPRIAHLALHATNRQTKVAAAELLHSVVIVLIGSGRT----------------- 966 
SHRIMP               IYLDDLLPHVVDLAVNSSDRQTKVAASELLHSIIILMIGTGAQKSQET--Q--------- 939 
MUDCRAB              IYLDDLLPRVVDLALNSSDRQTKVAASELLHSIIILMIGTGSQQQEGI--Q--------- 936 
TARDIGRADE           FYLDVYLPRVTELCLHSPDRPTKVAACELLHAITIILVGTHSEVSADK--R--------- 970 
HYDRA                IYLDMFIPRVVELALYSSNRQIKVVSSELLHGLVIFMLGIESQQQGKRT-S--------- 903 
SALPINGOECA          VQLDPMLPRIVELALHSGDRQTRTAACELLHAMVLYMLGQGAGSGTHA--A--------- 953 
SPIDER               VYFDEFLPRILEIATKSSVRQVKVAACEALHSLVLFMIGQGSMLPDNL--Q--------- 959 
LIMULUS              ICLDNFLPQVVHLACNASDRQTKVAACELFHALVIYMIGISVQQPKEW--Q--------- 955 
SCORPION             IFLDKFLPRIVTLSTTASQRQTKVAACELLHAVVTFMVGCGAQQQPEL--Q--------- 953 
ROTIFER              IYFDRFLPRVIHLAQNSPSRQTKINACELLHALVIYTIGKSVSEPEGY--S--------- 964 
CIONA                IRLDKFLPRIMELATQGGERKAKISACELLHSITIYIIGRNAQISNVE--R--------- 947 
OCTOPUS              IYLDPFLPPILELATKSSDRQTKVAACEFLHSAVLYSLGKSVQKGSSPEGN--------- 927 
CAPITELLA            IYFDAFLPKVVTLATVSSDRQTKVAACELLHSLVLLMLGRSASQPTG------------- 951 
LIMPET               IYFDPFLPHVVELASTSSDRQTKVAACELLHSLILYCLGRGAQQPGEV--Q--------- 941 
SCALLOP              IYLDPFLPHVVMLATKSSDRQTKVAACELLHSLVLFSLGRGATQPGEA--A--------- 972 
LINGULA              LYLDPFLPRVVELATLSSDRQTKVAACELFHSMVLYMLGRSVQQPEGQ--Q--------- 958 
OYSTER               IYFDPFLPRIVELATKSGDRQTKVAACELLHSLILLCVGRSATQPAR------------- 951 
SNAIL                IYFDPFLPHVVELATQSSNRQTKVSACELLHSLILYTLGRSAQQPGEI--Q--------- 953 
SPONGE               IYLDPYLPTVCELALSSSDRQTKVAACEFLHAAMLFVIGKGTQQSVQK------------ 960 
PRIAPULA             IYFDVFLPRVTDLALSSSDRQTKVVACELLHALLLYILGTGAQQPDSI--K--------- 969 
DANIO                IYLDSFLPRVTELALSSSDRQTKVAACELLHSLVIYMVGKGAQMTEDD--K--------- 967 
ESHARK               IYLDSFIPRISELALSASDRQTKVAACELLHSVVAYTLGKGSQISEGQ------------ 958 
BSHARK               IYLDSFLPRITELALSASDRQTKVAACELLHSVVAYMLGKGSQIAEGQ------------ 960 
XENOPUS              IYLDMFLPHITELALSTSDRQTKVAACELLHSIVAFMLGKATQMPDDKK-T--------- 975 
STERLET              IYLDTFLPRITELALSTNDRQTKVAACELLHSVVVFMLGKGSQIPEGE--K--------- 971 
GAR                  IYLDAFLPRITELALSTSDRQTKVAACELLHSVVVCMLGKGSQIPEGE--K--------- 960 
HUMAN                IFLDVFLPRVTELALTASDRQTKVAACELLHSMVMFMLGKATQMPEGG--Q--------- 953 
PLATYPUS             IYLDVFLPRITELALSASDRQTKVAACEVLHSIVMFMLGKASQIPEGN--Q--------- 955 
TASDEVIL             IYLDVFLPRVTELALSSSDRQTKIAACELLHSMVMFMLGKASQIPEGK--L--------- 958 
COELACANTH           IYLDSFLPRIAELALSSSDRQTKVAACELLHSVVVYMLGKGSQIPERC--G--------- 961 
CAECILIAN            IYLDSFLPRVTELALSTSDRQTKVAACELLHSMVVYMLGKASQMPEKD--Q--------- 962 
CANARY               IYLDLFLPHVTELALSASDRQTKVAACELLHGIVTYMLGKASQMPEGC--Q--------- 952 
OSTRICH              IYLDLFLPRVTELALSASDRQAKVAACELLHSIVAYMLGKASQMPEGC--Q--------- 922 
GECKO                IYLDVFLPRVTELALSASDRQTKVAACELLHSMVMYVLGKAAQIPEGQ--E--------- 961 
TURTLE               IYLDLFLPRVTELALSASDRQTKVAACELLHSIVMYMLGTASQMPDGP--P--------- 961 
ALLIGATOR            IYLDIFLPRVTELALSASDRQTKVAACELLHGLVMFMLGKASQMPEGR--Q--------- 921 
APLYSIA              IFFDPFLPHVVKLAQQSSDRQTKVAACELLHSLVLYALGRGAQLPGDR--Q--------- 958 
TRICHOPLAX           IHLDPFLPRVVELATSSSDRQTKIAACELLHALVLYMIGRGAQQPGGT--G--------- 938 
SOFTCORAL            IFLDPFLPRVVELATSSSDRQTKVAASEVFHSLVLFMLGKSVQIPDAS------------ 951 
STONYCORAL           IYLDPFLPRVVELAAKSSDRQTKVAACECLHSLVHYMLGKSVTQPQGF------------ 969 
SEA_ANEMONE          IYLDPFLPRVVELATTSSNRQTKVAACELLHTLVLYMLGKGVTQPDVK--K--------- 956 
SEACUKE              IFLDPFLPRVVELALSSGDRPTKVAACELLHTLVLFMLGKGTQQPDQQ--G--------- 968 
LANCELET             VCLDPFLPRICELATTSSDRQTKVAACELLHSLVLYMVGQGAQQPGEM--Q--------- 975 
STARFISH             IDLDRYLPRVVELALTSGDRQTKVAACESLHTLVLFMLGKGTQQPEQR--Q--------- 975 
SEA_URCHIN           IQLDAFLPRIVELALTSSDRQTKVAACEALHTLVLFMLGKGSQQPDQR--E--------- 979 
                     . .   :               :  . *          *                      
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PARAMECIUM           KKKFEYANIYKKMFPVMIEISNTMDHPCRTYFKEHLTRIVHWFANSKQYE---------- 956 
TETRAHYMENA          KSKEEFSKIYSKLFPTIFSIGSNSSHPSCQLMNQLILQISRWFANSKQLE---------- 1013 
STYLONCHIA           -EVAPFAKIYKKLFPVMIHLATEVENISRQLFEPLIFQIVRWFSNSTVYD---------- 984 
APHANOMYCESa         -EKSVYFDHWHGIFPSLVQLAADADTITRSLFAPLLAQLLRWFSGIAALY---------- 914 
APHANOMYCESe         -EKSIYYDHWANVFPSLVMLASDADTITRSLFAPLLSQLLRWFSGISSMY---------- 898 
PYTHIUM              -SKSAYFEVWASVFSRLIILATDAEKVCRALFEPLLFQVTTWFSKGSESF---------- 967 
PLASMOPARA           -TKTDFYDLWREVFARVVRLASDSEKICRSLFEPLLFQLLRWLAINSDTY---------- 971 
BREMIA               -KKTEFYEMWREVLKRVMQLATDPEKICRSLFEPLQFQLLRWLTANSGSF---------- 966 
AEDES                ----KMTKLWTKLCDHLLQLATDTDIAVCQMFEPLLFQIIHYLTQPSKIG---------- 983 
MIDGE                ----ETLPLWKEICKNLIVLATDQDQTVRQLFEPLLMQMMHYFAQPSQIL---------- 948 
BOMBUS               -NPDQFVSLYTMLCPALLNLGCDYEEAARQIFYPLMLQLTHWLSSKFMLE---------- 924 
ANT                  -NRDKPITLYSTLCKAVVTLGCDSDEVVCGLFHPLALQLMHWLSSRRMPM---------- 951 
WHIPWORM             -EKDSIAAMYGKLLPALLQLTSDTDEVPRSLFSSLFGQIVHLFAGTPFAS---------- 985 
TRICHINELLA          -DRESISKAYSHLFPVLLKLACDVDEVPKQMFSTLFVQILHLFSGTDFAN---------- 985 
BEETLE               -SD--LDELLKHVSVSLLRLGCDMDQVVEQLFRPLCFQLIHWYTHPFQSR---------- 938 
BARNACLE             -GS--LSAVYRRLLPALLRLAASPSLVARQLFAPLLTQITHWFTTDAMSG---------- 948 
THRIP                -GH--LTSLWVHLFPKIFSLACDVDIIVSQLFKPLGEQLAHWYSSKLNEK---------- 935 
FLEA                 -----LVHLYTNIFPTLLQLAADSDIIAMQLFDPLMIQITHWFSSQWKIK---------- 910 
WHITEFLY             -NQ--TADVLKELMPALLQLGSDSDEVVRTLFQHLVRPMMFYFSSKFQAH---------- 953 
TICK                 -AKFPMVHLFKHLFPELLHLACDVDQVTQRLFRPLVLQLMHWFSSGSTRG---------- 959 
TERMITE              -DKY--SELFRKLSLPLLKLGCDPDPAIHRLYNLLVLQLVHWYSSKFKLK---------- 970 
DAPHNIA              -LRYPLAPLYAKIFPTILNLAADSDEIIRQLFRALLIQLVHWFSRPAFYRKGSSGPRTVL 922 
OSTREOCOCCUS         -TESQYRPIFEKLFPIIFELAVDTEPVARQLFNSLSFQIVRWYAKNQARE---------- 998 
STENTOR              -VDFNFAKIYNNVFPVVYKLATDVELIIRQMFEPLSKQLVRWFARSFSYE---------- 887 
KLEBSORMIDIUM        -EEYQFQKIYRKLFPALLKLATDVEPVTQRLFSEFVKQIIRWFTSSKTRE---------- 1070 
CLUBMOSS             -L-GNYVQLYRKLFPSVLWLATDVEPVTQQLFSEFAMQLIHWMTSNTQKE---------- 956 
MOSS                 -S-VHFDKIYKRLFPAILRLATDVELVTRQLFLDFVKQLIHWFTSNQQKE---------- 1020 
LIVERWORT            -S-VYLDKIYKRLLPAVLRLAVDVEQVTRQLFNEFVKQLIHWFTSNLQKE---------- 1035 
LIGNANO              -DREQLLTLWRRLLPALLPLAADEDPVVKQLFQPLLMQLVHWFSRSREFE---------- 1045 
COPEPOD              -KKFPMTELFRRVFPVILKLCSDPDSVIQGLFQPLFSQMIHWFTKERKCG---------- 956 
GLOBOSUM             -GRTPYHKIYVKLFPVLLRLSVDLDKVTRELFRPLVIQLVHWLTKNSKYE---------- 932 
PALUSTRIS            -KKSPFHNLYRKVFPGLLRLAVDLDKVTRDLFRPLVFQIIHWLTKNSKAE---------- 980 
NEOCALLIMASTIX       -NTNIFNKFYLKIFPVILRLSVDIDKISRDLFSSLTFQLIHWFTNNSLND---------- 1039 
GLOMUS               -SQSPFYRIYRKIFPALLRLAIDTDPVPRRIFRRLVAQLIHWYTNNAQYE---------- 1059 
LOBOSPOR             -KKSPFHKLFLKLFPALLRLAVDVDQVPRSLFRPLVSQLIHWLTNNAQYE---------- 1013 
SYNCEPHALASTRUM      -TRSPYHRTYVRVFPVLLRLAVDIDSIPRSMFRSLVFQLIHWLTTNAQAE---------- 993 
FUNGIVORUM           --DHSYRKLYDHLFPALLRLASDPDPVCRQLFEPLTMQLIHYHTRPNLAE---------- 973 
HALBUM               --GGSFHRLYRRVFPALLRLAVDVEVVARQLFSPLIMQLVHWFTKNVRAE---------- 1090 
DPURPUREUM           --SISFSRLYRKIFPSLLCLSTDVEQVTKQLFQPLVFQIIHWFTRNKKQE---------- 1082 
PVIOLACEUM           --EVSFSRLYKKIFPGLLKLSTDVEQVTKQLFQPLVFQIIHWFTRNKRQE---------- 1059 
AMPHIPOD             -ATRPSAPVYRHLFAACLRLACDVDHVSRHLFVTLMMQCTHYFSSNRGYE---------- 1015 
SHRIMP               -LKEPMAPLYRHIFSAMLRLACDPDHVTRQLFLTLSYQTIHWFTNNRNFE---------- 988 
MUDCRAB              -AKYPMAALYHHIFQAMLQLACDPDQVTRQLFFTLTHQTIHWFTNNKKNE---------- 985 
TARDIGRADE           -EKAILMDLINKLMPKILELACDVEPVTKQIFEPLSVQMVHWFSRTAQTA---------- 1019 
HYDRA                -QKLSMERLYKEIFPALIKLSCSQEQVSEQLFSPLLFQIIHWFTGRSKYE---------- 952 
SALPINGOECA          -GEDNLSPLYRHVLPAVLRLACDVDLVPKQLFSPLVMQIIHWFSSSR-TE---------- 1001 
SPIDER               -EKYSMEALYEKLFPGLLELSCDVEQVTKQLFSPLVLQMIHWFTCKKVSS---------- 1008 
LIMULUS              -KKYPMTKLYQRVFPALLKLACDVEQVARQLFEPLCYQIIHWFTNNRGLM---------- 1004 
SCORPION             -AIYSMKKLYKNVLPALLQLACDVDEVARKLFEPFTFQLIHWFTTKRMIN---------- 1002 
ROTIFER              -QSYQMTKIYHRLYPCLFGLSCDTDHFVRNLFQPLVMQMIHWFTGNRKYE---------- 1013 
CIONA                -STHSMASLYKKLVPVLLQLACDVDQVCKQLFDPLIKQMIHWFTNNKKFE---------- 996 
OCTOPUS              -YCFSFEAIYKNVFPVLLQLACDLDQVPKQLFETLVFQLIHWFTSNKKFE---------- 976 
CAPITELLA            ---NPMAAIYRKLFPQMLKLATDVEQVSRQLFEPLMLQIIHWFTKSNNSH---------- 998 
LIMPET               -KRYPMQKLYKKLFPAMLKLACDVEQVAKQLFEPLTMQLIHWFTNNKMGE---------- 990 
SCALLOP              -KRCSMAPLYKKLFPVLLQLACDVELVAKQLFEPLTMQIIHWFTGSKKAE---------- 1021 
LINGULA              -GRHPLDGLYRNVFPAMLQLACDVELVARQLFEPLTMQLIHWFTRSKVFE---------- 1007 
OYSTER               -ERYSMAPLYKKMFPSILQLACDVDLVTKQLFEPLLMQLIHWFTKNNKAE---------- 1000 
SNAIL                -KRNPMDSLYRKLFPALLSLSCDVEQVCRQLFEPLVKQLIHWFTGNKMAE---------- 1002 
SPONGE               --KNPMTKLYQKLIPVALQLACDVDRVAEQLFRPLVFQMIHWFTRNTQYE---------- 1008 
PRIAPULA             -SKRPMSALYSRLFPVLLRLGCDVEPVAKQLFEPLVMQTIHWFTLNRMFE---------- 1018 
DANIO                -SAPPMYNLHRKVFPVLLRLACDVDQVTRQLFEPLVMQLIHWFTNNRKFE---------- 1016 
ESHARK               --QETLYKLNRQLFPVLLRLGCDVDTVTRQLFEPLVLQLIHWFTSNRKFE---------- 1006 
BSHARK               --QETMYKLNRHLYPVLLRLGCDVDKVTNQLFEPLVMQLIHWFTNNRKFE---------- 1008 
XENOPUS              -GSSPMYKIYKRTFPVLLRLACDVDKVTEQLYKPLVMSLIHWFTNNKKFE---------- 1024 
STERLET              -STPPMYRLYKRIFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNTKFE---------- 1020 
GAR                  -SSPPMYKLHKRIFPVLLQLACDVDQVTRQLYEPLVMQLIHWFTNNRKFE---------- 1009 
HUMAN                -GAPPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNKKFE---------- 1002 
PLATYPUS             -GSPPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNKKFE---------- 1004 
TASDEVIL             -GPPPMYQLYKKTFPVLFRLACDVDQVTRQLYEPLVMQLIHWFTNNKKFE---------- 1007 
COELACANTH           -GVPPMYRLYKRIFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNKKFE---------- 1010 
CAECILIAN            -SLPPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMGLIHWFTNNKKFE---------- 1011 
CANARY               -GPPPMYHLHKRVFPVLLRLACDIDQVARQLYEPLVMQLIHWFTNNKKFE---------- 1001 
OSTRICH              -GPPPMYQLYKRIFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNKKFE---------- 971 
GECKO                -VSQPMSHLYKRTFPILLRLACDVDQVTRQLYEPLVMQLIHWFTTNKKFE---------- 1010 
TURTLE               -GSPPMYQLYKRMFPVLLRLACDVDQVTRQLYKLLVMELIHWFTNNKKFE---------- 1010 
ALLIGATOR            -GSSPMYQLYKRTFPVLLCLACDVDQVTRQLYEPLVMQLIHWFTNNKKFE---------- 970 
APLYSIA              -NKYPMERLYRKLFPPLFALACDVEQVCKDLFEPLVMQLIHWFTSNKMSE---------- 1007 
TRICHOPLAX           -SVTNYGNLYKKIFPAILTLASDVEQVSQQLFQPLVYQLIHWFTGNSNYE---------- 987 
SOFTCORAL            -SKSPLEKLWKRVFPVVLQLACDVEQVSQQLFRPLLFQLIHWFTNNKQYE---------- 1000 
STONYCORAL           -KKSPMEHLWKHVFPTLLQLACDVEQVSEQLFKPLVFQLIHWFTNNRKYE---------- 1018 
SEA_ANEMONE          -VALPMQNLWKKLIPVLLQLACDVERVSAQLFHPLVMQLIHWFTNNRKYE---------- 1005 
SEACUKE              -SQVSMVNLYKHIFQALLHLACDPEQVARQLFQPLVFQLIHWFTGNKKFE---------- 1017 
LANCELET             -AKNPMTRLYKKVFPVLMQLACDVEQVARQLFDPLMMQLIHWLTNNRKFE---------- 1024 
STARFISH             -AKSPMQHLYRRVFPALFRLSCDVEQVARQLFEPLVMQLIHWFTGNKKFE---------- 1024 
SEA_URCHIN           -AKSPMNQLYKKVFPAVLQLACDVEQVARQLFEPLVMQLIHWFSGNKKYE---------- 1028 
                                        :    .                  :                 
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PARAMECIUM           APDVAQLLDCLFEQPIN-KED--PQLEQFCSQLIGEFIQWTLKQTTP----DQLKL---- 1005 
TETRAHYMENA          SPEVAELLDNIMNFISS-KDN--NNLRELAANCLGQFIKWTLKQNTE----QEIKV---- 1062 
STYLONCHIA           HPEVESLLEALIDGASS-RNN--SASRDLCSNAVAEFAKWSLKQMTD----KNIKE---- 1033 
APHANOMYCESa         PFEAHAFLDAIMHGLSC-VDDGSGGVRDVAAQSVATFLKYASKQPPT----SR-AN---- 964 
APHANOMYCESe         PFEAQIFLDSLIDGISS-ADD--GGAREVCALSLSTFLKYASKQPGS------------- 942 
PYTHIUM              PHEYSRMLDELVIGLSD-RTN--TAVREVSGKCLAACLSSSIEASG-------------- 1010 
PLASMOPARA           PFEYSSMLDELTRSMSD-S-E--AAVRTLSARCIATQLSLAVDTRL-------------- 1013 
BREMIA               PFEYAGMVDILVSNFSD-P-E--TAVRTLSARSIAVLLSLAIK----------------- 1005 
AEDES                LKGTEVLVNCLMESISH-QTD--TGVRDLAARSIREFLLWTIRQTPADQRSALSSS---- 1036 
MIDGE                SSLTTVIIEVLMEMISY-KKS--SGVQDLSARLLREFILWVNKTTNRNQRQAS------- 998 
BOMBUS               SLTTTYFLDLLFKGLCD-EAN--SSLREFSGICLSEFIKWSIKQSDN------AAI---- 971 
ANT                  ----SPVIDLLFDGLTD-DSN--PALREFSGMCLAEFTRWSIRQNTF------S------ 992 
WHIPWORM             EATALVLLDVIIDNLCN-TTS--SSVRAQSAAYLTEFLVWSMNGTASRKE---ATH---- 1035 
TRICHINELLA          KMVTSCLLDTLMDGLCC-FWN--SSLRDQSAYYISEYCRWSMRKVDSGGQ---NMR---- 1035 
BEETLE               SGHEAIVIEAILESMTH-PTD--TALRDFAGKCISEFVKWTIKQSNE-KN---LSK---- 987 
BARNACLE             RPESALLLDVLLEGLVD-AGD--PARRDVSADALREYLQWSLKQRRA-DP---V------ 995 
THRIP                SEQADAFLRAILDGITH-QTD--AALRDYSATCLHEYVKWSRKQGNM-M----------- 980 
FLEA                 SIETSLLIDQLMIGTSN-ETS--ASVRDISAKYLNEFVKWSLRQADP-ED---LRS---- 959 
WHITEFLY             TNSVKVVFEALMDGITN-PTD--SAVRDFTAECIKGFTQGAIKQSKS--S---NEK---- 1001 
TICK                 SRESVAIVECLWDTVTQ-PQE--TVLKDFAARCLREFVQWGIKQSTP-KE---LEK---- 1008 
TERMITE              SKEVEILIQTLMDGITH-PTD--TALRDFSARCLHEFVVWSVKQGSH------------- 1014 
DAPHNIA              GAEAALLVEVLMESACRGLDA--SLVRDLACECLLEFLKWTIKQSSD----TTLWE---- 972 
OSTREOCOCCUS         LDVTLCLFDAVLTGLSNSSKA--GAVRDLCASLTAELLDWSLRYVRD----DKTFE---- 1048 
STENTOR              NPETMALLDALVDGVCN-QSN--NMQRVLASECIGEFCRDVIMYNSN------------- 931 
KLEBSORMIDIUM        HPETMALLDAILEGLVD-EDN--GALREFSAGCFQEFMEWSIRHAPP-----EAD----- 1117 
CLUBMOSS             NPETMALLDAILEGLVD-AEN--GSMRELCSRCFSEFLRWSIRHAPP-----EAS----- 1003 
MOSS                 NPDTMALLDAILDGLVD-PDN--GSLREFCADMFSEFLQWSVRHAPP-----EDD----- 1067 
LIVERWORT            NPETMALLDAILDGLVD-AEN--GSLREFCASCFGEFMSWSVRHTLP-----END----- 1082 
LIGNANO              GPYTALLLDSLFDRLTASSGD--ASVRDLAAQSLREFLTWSVRQQMP----SSGA----- 1094 
COPEPOD              SLETNCLLKVLLDTVCE-DED--VSRKQDAAGYIQEFMVWSIKQSGS----SS------- 1002 
GLOBOSUM             NPETMALLQSCFDAVSS--SN--GPLREFGAECIAEYLKWSIKHASE----KELEN---- 980 
PALUSTRIS            NAETMAMLNACVDAVSG--DD--GPQREFAGECIAEFLAWSIKHTLP----KELDQ---- 1028 
NEOCALLIMASTIX       DSESLILLDCCFSAAIC--QD--GPLRDYGTQCINEFLKWTMKQNFE----EN--K---- 1085 
GLOMUS               NQETMALLQCCLDAICD--TW--GSLRDYGAECLNEFLIWSIKQSSA----THAEE---- 1107 
LOBOSPOR             NPETIVLLNTCIDATCD--TM--GPLRDYGAECLGEFVKWSIKQSSS----SS-SG---- 1060 
SYNCEPHALASTRUM      NPETIALLEACLEAVCD--SN--ASLQSYGAECLQEFVEWSIKQSGS----RQ-SG---- 1040 
FUNGIVORUM           SEDTSCLLEAVSESLSS--RD--AALRDTAGKCVSEFIKWSVKHSSK----KQMES---- 1021 
HALBUM               NDETMALLNSIIDAVNG--ED--GALREFGARALGEFASWSLKHAPTTKSTANEAR---- 1142 
DPURPUREUM           NDDTMNLLNSIVDAVGN-PYD--GARRDFAGKCLCEFAKWSLKNTSV----VQQEK---- 1131 
PVIOLACEUM           SDDTMTLLNAIIDAVGH-PLD--GALREFAGKCLSEFTKWSLKNTSQ----KQQEK---- 1108 
AMPHIPOD             HPDTVALLDAIMEGLES-VNN--PALRDFCGRCLCEFLVWSRKQNVQ----ARTSSRATG 1068 
SHRIMP               NVDTMVLLEALMEGIVT-AND--PALRDVSAQCLAEFVKWSRKQCRQ----Q-------- 1033 
MUDCRAB              NPDTAVLLESIMDGIVT-ANN--PALRDVSAQCLAEFVIWSRKQSRE----K-------- 1030 
TARDIGRADE           SAEATAVLDCVMDGLVS-EGN--PTLRSFCARCLNEFLGWSGKNLPA----NSKAV---- 1068 
HYDRA                SPETIVLLDAILDGVSD-PDN--SAVRDFSAKCVKEFLTWSIKQTTE----KQMES---- 1001 
SALPINGOECA          REEVVLLLDAILTGLAD-AKN--SALRDFCATCVKEFYVWAYKHSTD----KLLET---- 961 
SPIDER               TPESAVILLSLWDGVTN-PKS--AALRDFSAICLKEYFLWSIKQSSA----ESK------ 1055 
LIMULUS              SEETMTLLQALWDAITE-RED--TWVRDFSGNCLKEFVLWSIKQTAP----KEQEK---- 1053 
SCORPION             SDETKQFVQVIWDGLVQ-SKD--AVFRDFSARCLKEFVQWSIKQTSV----REQEE---- 1051 
ROTIFER              SSDTIQLLGCIMESLVD-EKN--AALRDFSVNCLKEFLKWSIKHTPL----SKQEN---- 1062 
CIONA                SKDTAILLNSIMEGLVD-EEN--ATLRELCADSVREFLVWSIKQNPS-----AEKQ---- 1044 
OCTOPUS              NAESMALLDAIYDGIIQ-SED--TGLRDFCAKCIAEFFKWSLKRK-------SSEK---- 1022 
CAPITELLA            RPDTEALLNSLMDGIVS-PSD--SAVRDFSAKCIREFLAWSIKQTSP----KEMEA---- 1047 
LIMPET               SSETMALLDTIFDSIIQ-ADD--TSLRDFSGKCLREFLHWSLKQSSV----KTVEK---- 1039 
SCALLOP              SVETMSLLDAIFDGIIQ-PTD--TSLRDFCATCLREFMKWSVKHTSK-----KMET---- 1069 
LINGULA              NPETAALLNAVMEGLID-PSN--ASLRDFCARCIEEFLKWALKQTSP----AQLRK---- 1056 
OYSTER               SEESMALLDAIYDGIIQ-PND--TALRDFCAVCLREFLKWSIKQTK------NVEK---- 1047 
SNAIL                SPESMALLDSIFDGLVQ-QDN--TMLRDFAAQCLREFLIWSIKQTSK----KAMET---- 1051 
SPONGE               SPDTVTLLEAILEGIEH-PTN--ASLRDFSAQCIKEFLVWSIKQTSK----KQQER---- 1057 
PRIAPULA             SPETMCLLDAIMEGIVD-ATD--AALRDFCGSCIREFLIWSIRQTTV----RQQER---- 1067 
DANIO                SQDTVAVLEAILDGIVD-PLD--STLRDFSGTCIQEFVKWSIKQTTP----KQQEK---- 1065 
ESHARK               SRDTVAMLEAILDGIVD-PVD--STLRDFCGQCVREFLKWSIKQTTP----EQQAK---- 1055 
BSHARK               SRDTVALLEAILDGIVD-PVD--STLRDFCGNCVREFLKWSIKQTTP----EQQQK---- 1057 
XENOPUS              SQDTVALLEAILTGIVD-PVD--STLRDFCGQCIQEFLRWSIKQTTP----DQQAK---- 1073 
STERLET              SQDTVAMLEAILDGVVD-PVD--STLRDFCGQCVQEFLMWSIKQTTP----KQQEK---- 1069 
GAR                  SQDTVAILEAILDGIVD-PVD--STLRDFCGQCIQEFLKWSIKQTTP----KQQEK---- 1058 
HUMAN                SQDTVALLEAILDGIVD-PVD--STLRDFCGRCIREFLKWSIKQITP----QQQEK---- 1051 
PLATYPUS             SQDTVALLETILDGIVD-PVD--STLRDFCGQCVREFLKWSIKQTTP----EQQEK---- 1053 
TASDEVIL             SQDTMTLLETILDGIVD-PVD--STLRDFCGQCVREFLKWSIKQTTP----QQQEK---- 1056 
COELACANTH           SQDTVAMLEAIMDGIVD-PID--STLRDFCGLCIQEFLKWSIKQTTP----KQQES---- 1059 
CAECILIAN            SQDTVALLEAILDGIVD-PVD--STLRDFCGHCIREFLKWSIKQKTP----QQMEK---- 1060 
CANARY               SQDTVAFLEAMLSGIVD-PVD--STLRDFCGQCIREFLKWSIKQTTP----RQQEE---- 1050 
OSTRICH              SQDTVAFLEAILGGITD-PVD--STLRDFCGQCVREFLKWSIKQTTP----KQQEK---- 1020 
GECKO                SQDTVTLLEAILDGIVD-PVD--SPLRDFCGRCVREFLKWSIKQTTP----QQQER---- 1059 
TURTLE               SQDTVALLEAILDGIVD-PVD--SSLRDFCGQCVREFMKWSIKQTTP----QQQEK---- 1059 
ALLIGATOR            SQDTVALLEAILDGIVD-PVD--STLRDFCGQCIREFMKWSIKQTTP----QQQEK---- 1019 
APLYSIA              SPETMALLDCIYDGLVQ-PSD--PSLRDFSARCLREFLKWSLKQISK----KAAEK---- 1056 
TRICHOPLAX           SVETIALLNALLDGVIH-STD--SALRDFCAKSLREYLHWSIKQTTK----KQQEK---- 1036 
SOFTCORAL            SPDTIILLETLLDGIVH-PTD--TALRDLSALALEEFLRWSIKQATK----NQLEK---- 1049 
STONYCORAL           TPETMALLDAIVDGIVH-PVD--TSLRDFSAQCIKEFLQWSIKQSSE----KQLEK---- 1067 
SEA_ANEMONE          SPETIALLDALLEGVVH-PTD--TSLRDFSAQCIREFLQWSIKQTSA----KQLEK---- 1054 
SEACUKE              SEETMTLLNAILEGIIH-PTD--TALRDFSGQCVKEFLKWSIKQTPK----KQLEK---- 1066 
LANCELET             SEETITLLDAIMDGLVH-PTD--TALRDFSSRCVREFLQWSIKQTTP----KQLEK---- 1073 
STARFISH             SEETTALLNAMLDGVIH-PTD--TSLRDFSACCLKEFLKWSIKQTSK----KQQEK---- 1073 
SEA_URCHIN           SDETSTLLNAILAGIVH-PTD--TALRDFCARCISEFLRWSIKQTSK----KQQEK---- 1077 
                           ..                  .                                  
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PARAMECIUM           -------NYSNIKTVMRRIITYANHPDFRYKSMSLECIL-QFVKHTQQEK-FIVSKYFIE 1056 
TETRAHYMENA          -------NHSNIKSALRRIISFSGQPDLSKRFGALLALK-EVVNNIKNES-FLVDKFIME 1113 
STYLONCHIA           -------NPNNIKSLIRRIESNSNHPDPFKRLSSVLCFS-KIFSVIREHD-PLIDRFCME 1084 
APHANOMYCESa         -------TVFSAHALMERLFALCGHPLLSCRVGAALAIN-HMYRDFREDD-DLVRTYALS 1015 
APHANOMYCESe         -------TSFSAHTLFERLFALSSHPVRSCRLGIALVVN-QFYRDFREDQ-EMVDIYAIS 993 
PYTHIUM              -------SVTKAEVLFHRLFALCRHPGPAERIGAATTMS-YFLRSLNEENSAVISAFALR 1062 
PLASMOPARA           -------PQIKAHYIFNRVFSLCRHPGSVQRSGAAVSIS-YFLQSLREEDGEALTRFAMP 1065 
BREMIA               --------NCKTDGIFKRIFSLCRHPGAMQRSSAALSIS-CFLRSLNEEDGKTFSQCALS 1056 
AEDES                -------SSANLSVMLEKLRTFSLDSNPNRRLGAALAFN-NIYRILREED-AQIERCWFD 1087 
MIDGE                --------PIKLVDLFFELRKMSIETNVSRRIGATLAFN-NIYRIVREDE-ALIDVYWIY 1048 
BOMBUS               -------SQSNIYKVINKITNFALHPSTSKRIAGATAFN-HIYSILREDE-KTVSIYWLE 1022 
ANT                  ---------EHIKEIIERINNLALHPLTRKRIAAAIAFN-HLYMILREDD-DTISIYWLE 1041 
WHIPWORM             -------RLDKADLLVDRLEDMALHSNWTKRFAAAFALNNGIVKTLRDNK-HCTDKYTLE 1087 
TRICHINELLA          -------SESKVELLVQTIITFAVHSSAVKRAGAAVAFN-NLYKIIREKR-WLVDIYILE 1086 
BEETLE               -------DPINIKILVKKMRFYSMHPDSNKKLGAALIFN-SIYRDIREEL-SLLSMFWIE 1038 
BARNACLE             ---------QKVAPLLEALYGHLRHPDPYRRLGATLAFN-NLYRVFRESD-RLLDVFLLE 1044 
THRIP                ---------AKVAPVIKFVLSMFRHPCPQKRMGASLAFN-SMYAVLREDL-KIVDEFWIE 1029 
FLEA                 -------SSVNLEALISKICDYSINSSVHKQLGAALTFN-NLYMIFREND-NIVDQFWIQ 1010 
WHITEFLY             -------VPLYIKGIISRINLYCVHPCKFKRLGGAMIFN-SIHSCLREEK-PIINEHWLE 1052 
TICK                 -------GPTNVQSVLRRLCSYCRHPSALKRLGAALVFN-NLYVLLREEE-SLVDVFILD 1059 
TERMITE              ---------VNIKYVMKQIYSFCLHPCPSKRLGAALVLN-SVYTVLREEE-SVVNQFWLE 1063 
DAPHNIA              -------DPATPEFLFQKLRASATHPSHHQRHGAAIVFN-KLYRVMRESD-PLTSIYTLD 1023 
OSTREOCOCCUS         -------GSVNHRFILRALFGLIGHSSAEHRLGAVTAIR-RCLKHIAKNQ-FLIDEYVLK 1099 
STENTOR              -------SIANFKSAFRRVQALSNHPQSEKRRGAIMCLK-KILAPLSLNE-VLIDRFLLE 982 
KLEBSORMIDIUM        -------NFVNVTSMLRRLYNRLDHPNPYQRLGATMALY-RLYPLLVRQR-GIVDRHIFE 1168 
CLUBMOSS             -------NFVNVTSMLRRLYNRMDHPSPYHRLGASMAAY-QIYPILRQNS-SIVDRYIFE 1054 
MOSS                 -------NFVNVRSMLRRVYNRMAHPNPYHRLGAAMAAH-RMYPVLRENG-AIVDRYIFE 1118 
LIVERWORT            -------DFVNIASMLRRLYNRMDHPNPYKRLGAAMAAH-RIYPVLRGNP-NIVDRYIFE 1133 
LIGNANO              -DSTASFYSRNVKSIVKRVCLLALHPASSKRLGAALAFN-AVYAQFREED-SLVNAFAFE 1151 
COPEPOD              -------KNINIKTVLSRLEYLWKHPDIGKRLGGSLVFN-SIYRIFREEK-KLVSEHLLV 1053 
GLOBOSUM             -------NPINAKSLFKRLYLLCQHASSAKRLGASIIIN-RIYTIFRESN-ALVDVFTME 1031 
PALUSTRIS            -------NPMNAKSLLKRMYRLLSHSSSHKRLGGAVTFN-RIYRILREEE-SLVDQFSFE 1079 
NEOCALLIMASTIX       -------LIENIEVLLEKMYQYCRNPNPYKRLGASLIFN-KIYVELREHQ-KIVDKFLFE 1136 
GLOMUS               -------SSMNMKSLLKRLYNLCAHPDYTKRLGASLAIN-NIYRVFREEE-YLVDQFTFE 1158 
LOBOSPOR             --------SANVKSLLKRIYSLASHSNPTKRLGASLIVN-RIYRVFREEA-PLVNQFTME 1110 
SYNCEPHALASTRUM      -------NTMNIKSLLKRLYNMASNPRSTQRLGAAIVIN-HIYRIYREEE-SVVDEFTLE 1091 
FUNGIVORUM           -------NVGAVKGLFKRLFGLSRHPNPYKRLGSILAIE-SSMEMLKSES-ALVDQFAME 1072 
HALBUM               -------SAFNFKSLLKRVYSLAAHPSAQTRMGAAASLL-SLIRVMREDD-NLISVFLFE 1193 
DPURPUREUM           -------NAFNFKSILKRVYSLAHHPDPFKRLGAAISFN-ELYRVFREED-SLVDQFIFE 1182 
PVIOLACEUM           -------NPFNFKSILKRIYSLAHHPNSHKRLGAAISLN-ELYRVFREED-ILVNHFIFE 1159 
AMPHIPOD             SAAHADAVHHNLKSVMKRIIHLMRHPSAFKRIGGCVAFN-AVYTEVRESE-TAVNVWLLE 1126 
SHRIMP               -----NSVSSNIKSIIKRIFSFCKHPSAFKRLGGALAWN-SIYREIREDG-QAVDIWTLD 1086 
MUDCRAB              -----NQASLNLKSILKRIFSFCKHPSAFKRLGGSLAWN-SIYREVREDS-LAVETWTLE 1083 
TARDIGRADE           --------PPAATALLERIVSYAGHSSCAKRFGAALAFS-HCYKTFRENS-AVVDVFTID 1118 
HYDRA                -------NPGNPRRLFKQMISLACHPNPYKRISAAIVFN-NCYTVFREEE-ILVNTFILE 1052 
SALPINGOECA          --------GGLVKVLLKRIMSMAAHPNAFQRMGAALAMN-NIYTRLRESD-TLVDVYVCE 1100 
SPIDER               ----------PVERLLSKLHSFSLHPNSFKRLGAALTFN-SLYNVFRNED-FLVRKYTLQ 1103 
LIMULUS              -------SPVNIKALMKRLYSYCLHPNSFKRLGAALAFN-HIYAILREEE-PLVNMFILE 1104 
SCORPION             -------NPIGMNVVLNCLYNYSLHPNPYKRLGAALAFN-SIYTIFREEE-SLVDKFTLE 1102 
ROTIFER              ----SAPTPVNAKSILKRIFNFLTHPNANKRLGACLAWN-SVYTIFREEE-SIVNRHIFE 1116 
CIONA                -------VRNNAKSLFKRLHSLALHPTPMKRLGAALAFN-HIYRVFREQN-TLVDEFIFE 1095 
OCTOPUS              -------NPVNVISVLTRLYSYTLHPDPFKRLGAALAFN-NFYTIFREHD-ILIDQFVFN 1073 
CAPITELLA            -------GPANPKRLLKRMYSLLEHPSSMMRLGGALMFN-SIYSVFREED-ALVDQFSLQ 1098 
LIMPET               -------SPVNASSILRRIFSFALHPSVFKRLGAALAFN-NIYQIFREEK-SLVDRYTFQ 1090 
SCALLOP              -------SPINAKSVLKRLFTYALHPSAFKRLGAALAFN-NIYTVFREDN-TLVDTFTFQ 1120 
LINGULA              -------NPHIPKSIFKRIYSFALHPSPFRRLGAALAFN-HIYRVFREDE-VLLDIFTFE 1107 
OYSTER               -------SPINAKSLLKRLYSYALHPGAFKRLGAALAFN-NIYTVFREDN-AMVNLYTFQ 1098 
SNAIL                -------NPRNVTSILKRMQSFALHPSAFKRLGAALAFN-NIYMVFREEQ-SLVDRFTFQ 1102 
SPONGE               -------SPMNTKSLLKRLYSMSGHPSTAKRLGAALAFN-SIYTVLREEE-SLVDVFIIE 1108 
PRIAPULA             -------SPGNTKSLLKRMYSLALHPSAAKRRGATLVFN-NIYTVLREEE-MLVDTFIIE 1118 
DANIO                -------SPANMKSLFKRIYSLALHPSVFKRLGAALAFN-SMYRQFREES-SLVEQFVFE 1116 
ESHARK               -------SPANTKSLFKRLYSLALHPNTFKRLGAALAFN-SLYREFRQES-ALVDQFIFE 1106 
BSHARK               -------SPVNTKSLFKRLYSLALHPNTFKRLGAALAFN-SLYREFREES-ALVEQFVFE 1108 
XENOPUS              -------SPVNTTSLFKRLYSLALHPNAFKRLGAALAFN-NIYRDFREET-ALVENFVFE 1124 
STERLET              -------SPANTKSLFKRLYSLALHPNVFKRLGAALSFN-SIYRQFREES-TLVDQFIFE 1120 
GAR                  -------SPANTKSLFKRLYSLALHPNVFKRLGAALAFN-NIYKQFREES-SLVDMFVFE 1109 
HUMAN                -------SPVNTKSLFKRLYSLALHPNAFKRLGASLAFN-NIYREFREEE-SLVEQFVFE 1102 
PLATYPUS             -------SPVNTKSLFKRLYSFALHPNPFKRLGAALAFN-NIYREFREED-SLVDQFTFE 1104 
TASDEVIL             -------SPVNTKSLFKRLYSFALHPNAFKRLGAALAFN-NIYREFREEE-ALVEQFVFE 1107 
COELACANTH           -------TPANTKSLFKRLYSYALHPGAFKRLGAALAFN-NLYKEFREES-ALVDKFVFE 1110 
CAECILIAN            -------SPVNTKSLFKRLYSLALHPNAFKRLGAALAFN-NIYREFREEN-ALVDQFVFE 1111 
CANARY               -------SPANTKSLFKRLYSLALHPSAFKRLGAALAFN-SIYREFREEN-SLVEQFVFE 1101 
OSTRICH              -------SPVNTKSLFKRLYSLALHPSAFKRLGAALAFN-SIYREFREEN-SLVEQFVFE 1071 
GECKO                -------SPVNTKSLFKRLYSFALHPNAFKRLGAALAFN-SIYREFREEN-ALVDQFVFE 1110 
TURTLE               -------SPVNTKSLFKRLYSLALHPNALKRLGAALAFN-NIYREFREEN-SLVEQFVFE 1110 
ALLIGATOR            -------SPVNTKSLFKRLYSLALHPNAFKRLGAALAFN-NIYREFREEN-SLVEQFAFE 1070 
APLYSIA              -------NPINAKSVLKRMFSFSLHPSAFKRLGAALAFN-NIYMVFREEN-ALVDRFTFQ 1107 
TRICHOPLAX           -------TSNNAKSLLKRLYSLASHPSAIKRLGAALAFN-NIYVVLREES-TLVDTFIFE 1087 
SOFTCORAL            -------SPINIKSLFKRLYSLATHPSANKRLGAALAFN-NIYRVFREES-SLVENFTIE 1100 
STONYCORAL           -------SPINIKSLLKRLYSLALHPSASKRLGAALAFN-NIYTVFREEA-SLVDIFVLE 1118 
SEA_ANEMONE          -------SPINIKSLLKRLYSLALHPNASKRLGASLAFN-SIYTVFREER-SLVDVFVLE 1105 
SEACUKE              -------SPINTKSLLKRLYSMALHPSALKRLGAALAFN-NIYTVFREED-SLVEQFTFE 1117 
LANCELET             -------SPINIKSLLKRLYSLALHPNPFNRLGAALGFN-SIYRDFREES-SQVDMFTFE 1124 
STARFISH             -------SPINTKSLLKRLYSMALHPSSFKRLGAALTFN-HIYTVFREED-SLIDQFVCE 1124 
SEA_URCHIN           -------SPINTKSLLKRLYSMASHPSAFKRLGAALAFN-SIYTIFREEE-VLVDQFTFE 1128 
                                    .  :     .     :                              
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PARAMECIUM           IVEQLKFIFIVEDKDI-------------SR-IVSNTNNIIDIISNGFERF--TQDLLQ- 1099 
TETRAHYMENA          TIQTSMRIVQKT----G-----------VSNEVEDNFNILIKLQTNIIQKN--YKTLKA- 1155 
STYLONCHIA           IAHNVLGSLKMCHNSIE-----------FSQEVIDNCIMMLEKVSKVVQRK--ISILMN- 1130 
APHANOMYCESa         MAKNVLVALKPPDDPNAVL----------------PLVHALAHMEKILVRR--AADLQH- 1056 
APHANOMYCESe         IQKYLLLAIKSEG-SDSAL----------------SLHHAVDHMEKIILKS--APTLQH- 1033 
PYTHIUM              CMKNLLYSLRLCDDWSGGGNEATD-------IAQEIIAKAILKLQRAISRF--SSLFLS- 1112 
PLASMOPARA           CLKNLLYALRLCDSDAQYQIGGDD-------VAREIMLNAVMKIERGICRF--PHLFLS- 1115 
BREMIA               CLMNLLYALRLCDRDAKNRIGGVV-------ISHDVITKAVLKIERGICRF--SHLFLN- 1106 
AEDES                LFYVFCMNFVMTEDF--------D----GSTTNLEQVSATIDHLVRVLVVR--KVVFNR- 1132 
MIDGE                LLDTFAINFKNSEDF--------SVNLDDNSEQFEQITATMSHLTRVFVER--SDIFHR- 1097 
BOMBUS               ILYSFIKSLDGCSDP--------------------SIINALNHVERVLIAK--KNLLNA- 1059 
ANT                  IFYSFVCSLDGCNDL--------------------SITNALSHIKRVMKVK--ANLLNT- 1078 
WHIPWORM             LFFVLMRSLIVATEK--------E----DYYGVEEECVKALGRLERMLVRY--VALFQA- 1132 
TRICHINELLA          MFFTFMKSLYLAEND--------D----ELYGTVDECKQAIKHIRRIILHN--LDMLQI- 1131 
BEETLE               ILHIFVKSFSSLEND--------G----IDENLVTQINNALSRLERGFVEK--SDLFNN- 1083 
BARNACLE             VTAALLAALARAHAD--------P----SALGTDTAAADALGHCQRILAAR--ASHLLE- 1089 
THRIP                ILYGLVTGLSSCSIT--------G----EDSSAEAHIDKSLQHVLRVLMEC--SNKFNL- 1074 
FLEA                 LSTYFVQSLMVNKDH--------T----NI----QQLEETLNHLMRVLVEK--SDLFNR- 1051 
WHITEFLY             LMYYLVKNLSLSEEN--------N----DC---SDQLRSALRHILRVFEKEEFRKMLNS- 1096 
TICK                 ILAHFVDSLKLAHSD--------E----RTIGTRELSGCALDSVLRIVSTK--SELLNR- 1104 
TERMITE              LLYHMVMNLSLSEET--------D----SILGGQEQVVTAVNHIERVLKEK--ASLFNK- 1108 
DAPHNIA              LLTHFVTSLSLGERD--------P----FSSEILHQSKQALYHLTQTVNLK--RNIFEH- 1068 
OSTREOCOCCUS         MLDVTLKSMSRSDEHAAG-----S----SMRGADVAMAVLIQEILHIIQAN--ANRLLS- 1147 
STENTOR              FAHVVFVTTRLSHYD--------K----SSEETLDYCKTTLNDLKALLENK--FSVFCV- 1027 
KLEBSORMIDIUM        LFFYCAKSLRLAEAD--------S----ETIGTVRQMSRVVHCLQKLMLKF--VDPLKK- 1213 
CLUBMOSS             LAFFLLKSLRVGDTD--------A----EQIGTIKQAYKALDGIEKLIVRN--ISLLQK- 1099 
MOSS                 ILFFCIKSLKLGELD--------D----EQIGTMKQMNKTVELLQRLVTRN--ITLLEK- 1163 
LIVERWORT            LIFFCVKSLRLAESD--------D----VQTGTAKQVNKTLDEYMKLVERN--ISALQR- 1178 
LIGNANO              LLHCFMRSIQLADAD--------D----ASLGTVEQCNLALDHLERIMVER--AATLKV- 1196 
COPEPOD              ILSSIFTAIKISHND--------P----LFCGTSSASLQNLEHLKRILFHY--LPLFQT- 1098 
GLOBOSUM             ILYHLLFSLKISDRD--------N----PALGTHALVKIAIDNMAKIVVVK--HELFLA- 1076 
PALUSTRIS            ILYHLLMALRLAEND--------H----TGLGTQQMTIKGVQHLLKIIKSK--SDLFRS- 1124 
NEOCALLIMASTIX       ILYYILYNLKLSYYD--------K----DEIETTEQCKVAINHIIRILKKK--YSIFLM- 1181 
GLOMUS               LLYWMLVNLRLSDND--------Q----SATGTRQQAISAIRHLKKIIIVK--SNLFLN- 1203 
LOBOSPOR             LLYWLLFSLRLAETD--------H----SGLGTRHQACLAIARLQRIVQVK--AALFLK- 1155 
SYNCEPHALASTRUM      LLYWMLFSLRLADSD--------H----PSIGTREQSRKAISHIKRIIREK--APAFLK- 1136 
FUNGIVORUM           ILHHMIVCIRLCRHD--------D----WSLGVAEKAERVIDQLGEVIASS--AKVLVK- 1117 
HALBUM               IAHQVLLSMRLCGAVADEGDDTTT----LEVEVGEKLQAVIDAVVRVIERR--AELLNR- 1246 
DPURPUREUM           ILHNIFFSLRIGDDNSSD-----D----SIVEISSKYSTVLVALTKVIVRK--ATMLNK- 1230 
PVIOLACEUM           IMHNILFSLRIGDDNADD-----------SIEIASKFSNVLVALTKVIQRK--ADLLNN- 1205 
AMPHIPOD             LFAAVAACLTLADKD--------H----AALPCAALASTSLRHLCRIATHY--KNLFNA- 1171 
SHRIMP               LLAHLMTSLDLAQVD--------D----PALGTHEQTKSAINHIERIIRVK--SDLFQK- 1131 
MUDCRAB              ILSHLMSALDLAHND--------D----LVLGTHEQTRAAILHVRRILIVR--KELFWK- 1128 
TARDIGRADE           LIVTFTKSLALCHRD--------P----PGFGSTKAVELCLLHLARIVEKY--AKTLIS- 1163 
HYDRA                LLLVYINGLSLSHKD--------E----KSFGSIDQYELSLQHMEKIIKKK--CDILLK- 1097 
SALPINGOECA          LTDVFMRSLQLAHRD--------D----PAMGTATHTERVLTNLRRIILKK--ADKFRR- 1145 
SPIDER               LLVLFVDSLAIAHTD--------S----SSLRTQEQCVNALNHLEKIIVVK--HSLFIK- 1148 
LIMULUS              TLVHFVNSLAIAHKD--------E----KSLGTQEQCKQALDHVERILRVR--AELLNK- 1149 
SCORPION             IAVHFIESLAIAHYD--------D----KILGTQDKCKQALNHLERIMEVK--AKLLSK- 1147 
ROTIFER              ILFYLIESLAMSEND--------D----KMFGTQEQCKLGLDHVERIIKFK--SDILNQ- 1161 
CIONA                TLVTFINSLSLSHVD--------E----MFIGTQKVCKQALEHIERIISVK--SSMLCK- 1140 
OCTOPUS              LLVHFVKSLALCHKD--------D----QSLGVNSQCCKALDHLERIILKK--ADMLKE- 1118 
CAPITELLA            ILSVLVNSLALAHRD--------D----KSLGTQEQCKSALLHVERILIKK--QVTFNK- 1143 
LIMPET               ILVHFVESLSLAHKD--------D----KSLGTQEQCAAVLKHLQRIIIFH--EDILKK- 1135 
SCALLOP              TLVHFVESLAIAHKD--------E----KSLGTQEQACKALEHLEKIICKK--ADILRK- 1165 
LINGULA              ILETFIESLAMAHHD--------D----KSLGTQEQGVQVLNHLERIIVNK--AALLCK- 1152 
OYSTER               ILVHFVESLAIAHED--------E----SSMGTQTQCKMVLDHMERIIKVK--ANVLSK- 1143 
SNAIL                ILVLFVESLGIAHQD--------E----ASLGTQEQCKKALEHVEKIVCKR--VDILRK- 1147 
SPONGE               MLVVMVNSLKLAHKD--------A----QSIGTVDQCSLSLDHMSRIIKAK--SSTCLSK 1154 
PRIAPULA             ILVTFVDSLALAHND--------E----KSLGTQEQCAQALDHIERILRGK--AHLLNK- 1163 
DANIO                VLVVFVESLALAHFD--------E----KSVGTVQQCCSSLDHLKRIIKHK--ADSLN-- 1160 
ESHARK               VLVVYVESLALAHAD--------D----NSLGTVQQCCDAIDHLNRIIKQK--ASALN-- 1150 
BSHARK               VLVVYVESLALAHAD--------D----KSLGTIQQCCDCINHLKRIIKQK--AHELN-- 1152 
XENOPUS              VLVIYMESLALSHAD--------E----KSLGTTQQCSDAVDHLKRIIIRK--AASLN-- 1168 
STERLET              LLVIFVESLALAHTD--------E----KSLGTLQQCSDAIDHLKRIIKQK--AASLNAE 1166 
GAR                  ALVIFVESLALAHSD--------E----KSLGTLQQCSGAIDHLKRIIKHK--AATLN-- 1153 
HUMAN                ALVIYMESLALAHAD--------E----KSLGTIQQCCDAIDHLCRIIEKK--HVSLN-- 1146 
PLATYPUS             ALVIFLESLALTHAD--------E----KSLGTIQQCCDAIDHLKRIIEKK--HISFN-- 1148 
TASDEVIL             ALVIYMESLALTHAD--------E----KSLGTIQQCCDAIDHLTRIIEKK--HITLN-- 1151 
COELACANTH           TLVVYMESLALAHMD--------E----KSLGTVQQCCDAIDHLKRIIEQK--APSLN-- 1154 
CAECILIAN            ILVVYLESLALSHQD--------E----KSLGTVQQCCDAIDHLKRIIIHK--APSLN-- 1155 
CANARY               ALVVFLESLALAHTD--------E----KSLGTAQQCCDAINHLKRIIKHK--APSLN-- 1145 
OSTRICH              ALVVFLESLALTHAD--------E----KSLGTTQQCCDTINHLKRIIKHK--APSLN-- 1115 
GECKO                ALVLYLESLALTHGD--------E----KSLGTTQQCCDAVDHLKRIIKHK--ASTLN-- 1154 
TURTLE               VLVVYLESLALTHTD--------E----KSLGTVQQCCDAIDHLKRIIKHK--ASSLN-- 1154 
ALLIGATOR            ALIVFIESLALTHTD--------E----KSLGTTQQCCDAIDHLKRIIKHK--APSLN-- 1114 
APLYSIA              ILVNFVESLAMAHTD--------E----KSLGTQEQCSKALDHLERIIRVK--VDMLKE- 1152 
TRICHOPLAX           ILVNYVNSLALSHTD--------E----KSLGTQEQLSKALAHIERIIKAK--ASTLNK- 1132 
SOFTCORAL            ILVTYLESLEMAHED--------E----ISLGTQSQCIEVISHLERIIVSK--SSVLLN- 1145 
STONYCORAL           ILVNYLECLCLSHGD--------E----EARGTQEQCVQVIIHLERIIHSR--AQLLVK- 1163 
SEA_ANEMONE          ILVTYLESLALAHTD--------D----PAQGTQDQCSQVISHLERIIKTK--ATLLDK- 1150 
SEACUKE              ILATFVQSLAMAHHD--------A----KSLGTQEQASEVLKHLERIMKSK--ANILNK- 1162 
LANCELET             LLVTFVESLALAHHD--------E----KSLGTQAQCVAVLTHLDRIITTK--ADLLNK- 1169 
STARFISH             ILVTFVNSLALAHHD--------D----KSLGTQLHGVEVLNHLERIIRVK--ADMLNK- 1169 
SEA_URCHIN           LLVVFVESLALAHHD--------D----KSLGTQEQGSEVLKHLERIMRVK--AALLNK- 1173 
                                                             :                    
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PARAMECIUM           E-MK-GRQGK------NK------TLYSLHEFLL-NEAM-IGKDGGWQQATLSLWYLSV- 1142 
TETRAHYMENA          K-NE-NRSGQ------FK------LLDSLLDWLYSY-GF-FNSSYLVRKSSFELWQSIL- 1198 
STYLONCHIA           V-NP-KRSIH------QS------VFTF---ILYLFEKF-VAIETVCRRESMKLWEAIV- 1171 
APHANOMYCESa         D-DD-TRVVLGG---TDCL-----NLNAFTTWLFS--NV-ASSAPTFRSNCLRLFEQLA- 1102 
APHANOMYCESe         E-NP-DRMILGG---SGCL-----NLESFTSWLFS--NI-ANASPDFRNRCLKLFVTLS- 1079 
PYTHIUM              S-QN------------EEE-----NLKSLTTWLFH--QC-SRPESSYRRMCRQLFMAFA- 1150 
PLASMOPARA           D-SS-T--TYSI---DNDY-----TLHQMTQWLFQ--QT-GAREQSFRRLCRRIFLSFS- 1159 
BREMIA               E-NI-S--S-------KGT-----SLQQTTEWLFR--HS-TAPEVLFRQLCRRIFMSFS- 1146 
AEDES                E-SS-VRIVPRVF--GGS------LLKDLVLWLFG--QC-SSRESSYRHKCMEVFPKLT- 1178 
MIDGE                A-ST-ERIRPNGF--EGK------TLIDVLKWLFKESGC-HQHHSRYRHNCMEMFLKIL- 1145 
BOMBUS               E-HH-NRRKPYEF--EGS------TLVDAVKWLLT--QC-GCLDQHCRIKCMELVVKLS- 1105 
ANT                  LNSS-KRRKPHEF--DNA------TLTYALYWLLS--QC-GTYDEHCRAKCMELYVNIS- 1125 
WHIPWORM             P-SS-VRRKPRDW--KAA------TIYCCLDWLLE--EM-GRPVSSFRTVCLTAYSNIT- 1178 
TRICHINELLA          H-NV-QRRTPNEW--SQS------TVHCCCDWLLN--TM-TWSNYQFRSECFISYQELT- 1177 
BEETLE               L-DT-QRRIPNEF--NGG------KLADVAVWLLK--QT-GVKNDHCRTKCMEIFCSIS- 1129 
BARNACLE             K-SE-QRRVPAGW--QGA------TLPDLLSWLVG--QC-GAPQTECRHACYRLLEALT- 1135 
THRIP                D-SP-SRRIPREL--TGR------NLWHVVRWLLK--YC-TALNSQCRHSSMKLVDCLA- 1120 
FLEA                 D-SG-HRNIPQVL--NGC------LLKHYVTWLFK--HC-GFVENHCRRKCMEMFLKLA- 1097 
WHITEFLY             R-NP-NRKKPIEF--EDE------TLQGATLWLLK--QT-SSPSIVCRTETMVLFQRFA- 1142 
TICK                 P-NV-KRKWPSDTGGEPV------VLSTAVRWLLL--QT-SRPQADCRHKCMELVHALI- 1152 
TERMITE              E-DN-IRRKPPEF--EGI------LLKDAVSWLLL--KC-GTVQVECRHKCMELVYVLA- 1154 
DAPHNIA              P-DS-RRRVAPFL--TQG------TLPELLDFLLN--HA-LGSQRHCRQICLELCGILA- 1114 
OSTREOCOCCUS         S-PG-SKATE--------------SVELFLQRTLE--LT-MSSDEFTRREAQKVFDVIA- 1187 
STENTOR              S-ND-KRTYHK-------------DLFSLLEWLWE--QC-KRPERVARKFAQDYWKTLS- 1068 
KLEBSORMIDIUM        P-RKDGRPMFA-------------TLDQFLGWLFT--QT-GRPQQRCSQQCMILFSALA- 1255 
CLUBMOSS             N-KK-DRVLFC-------------TLEDFMTWLFE--QT-KLSHERCRTKCMALLSAVC- 1140 
MOSS                 K-RK-DRPLFL-------------ALDDFLQWVFE--QT-RLLHGRSRTKCMMLFCSIC- 1204 
LIVERWORT            S-RK-DRPMFL-------------TLDDFLEWLLH--QS-GQLQEACRSRCMRILSYIC- 1219 
LIGNANO              E-SQ-GRRTPLGS--KWT----SATLEVAVRWLVG--QC-GQPESACRAAAMRLLVNDGS 1245 
COPEPOD              N-PG-ERRIPVGF--SGG------TLAHILDWLID--LT-FLQLTEARHAAMTLYHEIC- 1144 
GLOBOSUM             T-TS-SRRSFPDL--PNC------NLGTVTRWLFE--QS-KHKELEYSYKCIELFDKFA- 1122 
PALUSTRIS            S-KS-TRRSFPGL--KEA------DLGGLVDWIFA--EI-GRLELTYAQQCMQVFMELA- 1170 
NEOCALLIMASTIX       S-KE-SRNHFPGL--ENT------DLKSLVEWLLH--ET-GALEEIYSKTCMDLFLILN- 1227 
GLOMUS               D-TP-RRRKFPNL--NRS------DLSSLTEWLFI--ET-SRKEQDYSSMCRELFGEFV- 1249 
LOBOSPOR             D-SK-DRRRIPGL--EEA------TIDGLVHWLLR--ET-SRPEMEYTKICRMLFDSFV- 1201 
SYNCEPHALASTRUM      P-AS-GRRTFPGI--EEP------TLQETVAWSFQ--EV-GQLERDYARSCMDFFNEFV- 1182 
FUNGIVORUM           V-NR-KRREHE-------------DLRGLVEWLLM--NI-GRQEMESRRVCMSTFTRLS- 1158 
HALBUM               T-NN-NRREHK-------------DLADFVGWVFG--EV-GRMERRVRFTSIALFGRVV- 1287 
DPURPUREUM           T-QQ-SRREHK-------------DLSHFVQWLFQ--VGCSRAESVVRYESMLMFSQLV- 1272 
PVIOLACEUM           P-DT-SRREHK-------------DLSDFVSWVMK--DCCSRPENIARYESMQLFIQLV- 1247 
AMPHIPOD             R-SE-MRRIPDCL--TGS----DGTLAALTEWMLR--LC-GHRASALRHAVTASLPGLA- 1219 
SHRIMP               K-SG-QRRLPPGF--G------DGTLVDVLKWLFE--QC-GRPKALVRHTCMELLASLA- 1177 
MUDCRAB              M-SS-NRRIPIDF--E------GGTFEDMLLWLLE--QC-GSPKTLVRHMSMELLESLA- 1174 
TARDIGRADE           T-AS-RRRVPVEL--DEGKLEKEATLEKLTTWMLM--QA-CRPELACRMSSWALVGRFL- 1215 
HYDRA                P-FK-NRRHPIQF--KDTT---DFNLRHVSMWLLS--EC-GSPQTACRHQCMKLFISFM- 1146 
SALPINGOECA          T-SR-VRRIPPGW--ETC------TLAEMTRWSLT--HA-CDLHAAVRHQAMAFFLHLA- 1191 
SPIDER               S-EK-SRKKPECL--EEA------TLQCIVLWLLK--QC-GCVQTECRHKCMDLVIKFA- 1194 
LIMULUS              P-SK-QRRQPQCL--DGT------TLSAAVLWLVQ--QC-GKPQTECRHKCMELVFKLA- 1195 
SCORPION             T-SK-KRRPLRNI--NDS------ILPEVVEWILK--NC-GCLQTECRHKCMELVFQLA- 1193 
ROTIFER              I-DP-KRVKPPGW--SEP------VLEVAVRWLMR--QC-GRIETECRHKAMELSHKLA- 1207 
CIONA                P-SD-IRRTPRCF--TNTT---SITLSWIVEWLFD--QC-GRPQTECRHMCMHLFHEFI- 1189 
OCTOPUS              V-SS-ARKQPSQW--NQI------TLLYAIRWLVR--QC-GRPQTSCRHACMKLVYNLA- 1164 
CAPITELLA            D-SK-QRIKPRGW--RDA------NMTTAVRWLLR--QC-GRPQTECRHVCMRLVCQLA- 1189 
LIMPET               P-SK-IRQEPREW--SNK------TLDIAVRWLSR--QC-GRPQTECRHTCMKLVYNLC- 1181 
SCALLOP              E-SK-LRTEPSQW--SKI------TIDICVRWFMR--QC-GRPQTECRHMCMKLLHKMT- 1211 
LINGULA              D-SK-IRRKPKTW--NKA------TLDICVRWLLR--QC-GRPQTECRHSSMMLVYKLA- 1198 
OYSTER               E-DK-NRTEPKQW--SVV------KLDIAVRWLMR--QC-GRPQTDCRHACMKLVHQLA- 1189 
SNAIL                P-SP-HRKEPSEW--SKQ------TLDIAVRWLVR--QC-GRPQTECRHACMQLMYKLA- 1193 
SPONGE               A-NK-NRRVPRGL--KSA------DLSILTAWLLA--QC-GSIETEARKMCRKLLVQLA- 1200 
PRIAPULA             D-KK-SRRRPKEF--TDA------TLFTTVGWLLQ--QC-GRPQTECRHKCMELVCKLS- 1209 
DANIO                I-NS-KRRIPRGF--PADQ---SVCLSNVVLWLLT--QC-GRPQTECRHKSMELFFEFV- 1209 
ESHARK               K-PI-KGRVPRGF--PPDQ---PVSLKEVVMWLLT--QC-GRPQTECRHKCMVLFYELV- 1199 
BSHARK               K-PV-KRRVPRGF--PADQ---MVCLTDVVMWLLT--QC-GRPQTECRHKCMELFYEFV- 1201 
XENOPUS              K-AT-KRRIPRGF--PQGN---TVCLFDIVLWLLE--QC-GRPQTECRHKAMQLFFEFV- 1217 
STERLET              K-TS-RRRVPRGF--PPDK---PVCLLDVIMWLLV--QC-GRPQTECRHKCMELFYEFV- 1215 
GAR                  K-SS-RRRVPRGF--PPDK---PVSLTDVVMWLLV--QC-GRPQTECRHKCMELFYEFV- 1202 
HUMAN                K-AK-KRRLPRGF--PPSA---SLCLLDLVKWLLA--HC-GRPQTECRHKSIELFYKFV- 1195 
PLATYPUS             E-EK-NRRLPRGF--PNAR---SVRLLDLVYWLLG--QC-GRPQTECRHKSIELFYKFV- 1197 
TASDEVIL             K-PK-KRRLPRGF--PPVQ---TLCLLDLVKWLLA--QC-GRPQTECRHKSIELFYKFV- 1200 
COELACANTH           K-AA-TRRVPRGF--SPDK---VFCLSDVVMWLLV--QC-GRPQTACGHKAMELFYEFV- 1203 
CAECILIAN            K-TL-KRRLPRGF--PSTK--SSFCLSDLVPWLLG--QC-GRPQTECRHKAIDLFCKFI- 1205 
CANARY               K-EG-KRRVPRGF--PPTK---SVCLEDIVMWLLV--QC-GRPQTECRHKAMELFYEFV- 1194 
OSTRICH              R-AG-ERRVPRGF--PATK---TVCLLDIVMWLLV--QC-GRPETECRHKSMELFYEFV- 1164 
GECKO                K-ES-QRRLPRGF--PPAK---SICLEDIVMWLFL--QC-GRPQTECRHKAMELFFEFI- 1203 
TURTLE               K-AE-KRRIPRGF--PNAK---SVCLLDLVMWLLV--QC-GRPQTECRHKSMELFYEFV- 1203 
ALLIGATOR            K-AE-KRRLPRGF--QPAE---SLCLLDIVMWLMM--QC-GRPQTECRHKSMELFYEFV- 1163 
APLYSIA              D-PG-LKVRPEP---SAWS---SRKLEFAVRWLTR--QC-GRPQTECRHVCMRLVYNLC- 1200 
TRICHOPLAX           E-SK-NRRTPTGF--MTK----TVTLHHVVNWLVR--QC-GRPQTACRHQCMQLVYGLA- 1180 
SOFTCORAL            V-NK-KRRVPRGF--SAD----TTTLRHLIPWLVR--KC-GCSQTECRHQCMRLVSVLA- 1193 
STONYCORAL           E-NH-RRRIPRGF--ASQS---SITLIHMIPWLVK--QC-GRPSSECRHQCMRLISKLA- 1212 
SEA_ANEMONE          E-NK-QRRIPRGF--QMLD---SITLSHLIPLLIK--LC-GKPQTECRHQCMKLVCQVT- 1199 
SEACUKE              E-NK-HRRIPSNL--PGN----CKTLSHLLVWLIN--QC-GSPATECRHQCMALVFNLS- 1210 
LANCELET             H-SK-VRRVPRGF--DRES---PPTLPDLVTWLLQ--QC-GRPQTECRHRCMLLVCSFL- 1218 
STARFISH             E-SK-IRRIPREF--PAGV---CPTLSMLVIWLLR--QC-GRAQTECRHQCMILIYKIT- 1218 
SEA_URCHIN           E-SK-NRRVPRGL--PEDC---SPTLSHMVMWLMT--QC-GRPQTECRHQCMVLVYGLT- 1222 
                                              .                                   
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PARAMECIUM           -------------SKTQKVI---KKNARELLV----DQIAEI--GQKMKLFP-KYPINRL 1179 
TETRAHYMENA          -------------NREDSDI---S-------CK---KFLAKR--KQGDNL---------- 1220 
STYLONCHIA           -------------RCIPPTN---IENMPDNPVKWIFSYYLQR--RGEKAIFK-RFAKISF 1212 
APHANOMYCESa         -------------RMVN----M-TGS----CKAWLTQFQKNH---SAAQLQY-ILAPPAL 1136 
APHANOMYCESe         -------------RMVG----M-TGS----CKEWLKQYQKSH---TVGQLID-VLAPQEL 1113 
PYTHIUM              -------------AIVN------GSS----CKKWIQAHASTE---GCDRIVE-ILAPMDN 1183 
PLASMOPARA           -------------ALIS------T-S----TTEWMHNYETVQ---ERKSILA-VMVPLSA 1191 
BREMIA               -------------VLVD------K-S----IPEWMQSYELKH---SGESIIG-VLVPISA 1178 
AEDES                -------------SSVD----G-CRS----AAEFVGEYLSDQ---EILDICD-HVDTV-- 1210 
MIDGE                -------------P-------V-CGV----KEEICGKILNVE---KILVV-----GER-- 1170 
BOMBUS               -------------EHVA----D-CDS----AKTIINNYIDTY---GIETFNS-IILSQLP 1139 
ANT                  -------------QDIG----S-YA------QETTQNFVQIY---GINRLND-IILKGLE 1157 
WHIPWORM             -------------AS-L----K-MDH----FQDYFSSDMKR--------IIE-HFESRHL 1206 
TRICHINELLA          -------------DAEI----E-KLH----FLRHIGTSIFG--------FID-HFERSHR 1206 
BEETLE               -------------SKCK----G-YTN----MQNFINSHFDGS---WM---RD-IYETY-- 1158 
BARNACLE             -------------PLAP----A-AGG----LRGLVAA---GG---GA---VR-LLEHA-- 1161 
THRIP                -------------RYVS----D-CRS----TKDFIESVISIE---GNCSLLL-VAEGETS 1154 
FLEA                 -------------VLVD----E-INT----AHMFIMQNTGNF---VIKSVIE-IGECSTN 1131 
WHITEFLY             -------------SFLP----G-FIS----ASNYLNSLISTE---GEDFVSN-LVEEN-- 1174 
TICK                 -------------PKLP----G-APS----HQSYMSSLLQGN---SPGFFVE-SFEGNLA 1186 
TERMITE              -------------PLLP----V-CKS----GSEFVSWYAATH---SWTSIIR-ICEGSKE 1188 
DAPHNIA              -------------RP---------QS----LAEVMI-----------QFFSRQPLESHL- 1136 
OSTREOCOCCUS         -------------PISV-------SD----TSEWFQARSHLVS-SSIDALVP-------- 1214 
STENTOR              -------------IISK-------YN----LNAWKSPENCQK------------------ 1086 
KLEBSORMIDIUM        -------------PESA----E--GS----AAVWFRSKLSPS--TPLEALLE-PFDVQHP 1289 
CLUBMOSS             -------------SALP----G--GS----CMHWFRERFTGT--QRLHMLAG-LFEKLPS 1174 
MOSS                 -------------LSIP----G--CS----SAHWFRANICSG--DQVSSTVK-QFDVGMD 1238 
LIVERWORT            -------------RLLP----A--GS----LASWYRSKLDHG--ADMESIIG-VFNYEEE 1253 
LIGNANO              PTDRRSRVRGGLARCLLTSSPEKRQQTAASPRQFFQALLKQF---KANYFYD-RWERFQP 1301 
COPEPOD              -------------RRTSTS--A-AQP-------ILEKFG------TINKLIL-RVEHALT 1174 
GLOBOSUM             -------------SRMT--------G----VVSWMKNIQTNN----ERYVFD-LFKLP-- 1150 
PALUSTRIS            -------------PLIS--------T----PKEFVRSRSSSK----PTFIPD-ILERTNL 1200 
NEOCALLIMASTIX       -------------PLLP----E-NSK----IG--LNELFLNN----NNLFND-IYKVDEL 1258 
GLOMUS               -------------KLLP----D-FKT----GFRWVKARIDRD----PKFLES-LYKNSEL 1282 
LOBOSPOR             -------------KLLP----G-SPS----SGTWIGAKITHN----AGFVAS-LYQCPQY 1234 
SYNCEPHALASTRUM      -------------VTLP----G-IHS----AKDWLQERYARD----DDYITN-ILETQRL 1215 
FUNGIVORUM           -------------VCLP----G-IHT----TEQCVRSFSTDQ--EGTTMVLR-SIQPY-- 1191 
HALBUM               -------------QLLP----G-QKR----ANIWIQHQVKQ---HGLAALIK-MAEPPQT 1321 
DPURPUREUM           -------------VLLP----S-KKT----PLQWVKDHVNT---NGLSFIIS-VAEPRT- 1305 
PVIOLACEUM           -------------VLLP----G-IKT----PIQWIKKQQPL---DQY--LIS-IAESQAV 1279 
AMPHIPOD             -------------SSVL----G-CSN----LQSLVDQRFIKA--NRLDVLVGEVLERGGC 1255 
SHRIMP               -------------PQVK----G-CAS----VRDFIEKYVG-I--SKLSEIVD-ILEGGGE 1211 
MUDCRAB              -------------PHSK----D-YTS----VHKFIGQQLEKP--ESIKKLVD-IIEGGGQ 1209 
TARDIGRADE           -------------LALK----N-ATS----GGYFFENLARSK---GPGWPSK-AFFCGGF 1249 
HYDRA                -------------LLQE----G-VEE-------YMKNAIADR---DGDDLFR-YFEGGGI 1177 
SALPINGOECA          -------------PLDTDP--E-TGKPYATAHAWVAA----F---GAPALVA-LVEQGSA 1227 
SPIDER               -------------PFSP----G-CSQ----NLSSFIITYENC---GKNIIED-VFEAILQ 1228 
LIMULUS              -------------PCLP----G-THN----TQEYFQQLLKMK---GPQFFIN-SFENGLK 1229 
SCORPION             -------------PCLS----G-FNG----CKDYFSHLLETK---GKKFFLN-CFESEMS 1227 
ROTIFER              -------------PNIS----G-VKD----IKDYFNIRLVNE---SEMYFLA-RFEGSTL 1241 
CIONA                -------------KLLPT---E-ERS----ATSWVKRKLTKY---GAGNLVK-RFEWGLV 1224 
OCTOPUS              -------------PQIQ----G-IKQ----SEEFFQIFYEKE---GHNYFIE-RFEGGGE 1198 
CAPITELLA            -------------PCVH----E-ING----ARELFSVLLSQ---GNSEYFIQ-RFEFGMY 1223 
LIMPET               -------------THVQ----G-N---------YFVSFDLIDIVDKSTIIKK-VFEGGGT 1213 
SCALLOP              -------------PLIQ----G-IKS----TQMYFQAFLKSE---KQKYFIT-RFEGGGH 1245 
LINGULA              -------------PCVP----E-FQS----VQGFFQKFLKMES-GGPQYFME-RFEAYRL 1234 
OYSTER               -------------PCIT----G-IKS----TKDYFQTFYKSE---KASYFIN-RFEGKQQ 1223 
SNAIL                -------------PLIP----G-ISS----PFDYFKAALDIQ---NASYFVV-RFEGGGQ 1227 
SPONGE               -------------PPSS----N-VVN----IRMWIRKTIESE---GGNYFVT-RFESHGH 1234 
PRIAPULA             -------------MHQSKL--P-VKS----AAEFFRLLLDLH---RAEYFIE-RFEAGGI 1245 
DANIO                -------------PLLP----G-NSS----PAMWLDEQLKQR---GPGFLIS-CLEGGG- 1242 
ESHARK               -------------PLLP----G-NKT----PSCWLADVLKER---GVSFLIG-KFESAGS 1233 
BSHARK               -------------PILP----G-ART----ASLWLEEILKRN---GVSFLVN-KFEGAGS 1235 
XENOPUS              -------------PLLP----G-NKP----LTAWLDDQVEKE---GIIFLIN-RFEGAGH 1251 
STERLET              -------------PLLP----D-NKS----PASWLDDILKKQ---GVAFLIS-RFESAGR 1249 
GAR                  -------------PLLP----G-GKN----PAVWLEDILKDE---GEGFLIR-RFEGAGR 1236 
HUMAN                -------------PLLP----G-NRS----PNLWLKDVLKEE---GVSFLIN-TFEGGGC 1229 
PLATYPUS             -------------PLLP----G-NKS----PASWLNDILKEE---GVSFLIS-RFEGAGT 1231 
TASDEVIL             -------------PLLP----G-NRS----PSCWLTDILKKE---DISFLIN-RFEGAGN 1234 
COELACANTH           -------------PLLP----G-KKS----PAAWLDEVLKKQ---GVSFLIQ-KFEGGGN 1237 
CAECILIAN            -------------PLLP----G-NKS----PSSWLNDHLKEE---GISFIIS-RFEGGGS 1239 
CANARY               -------------PLLP----G-NKS----PSSWLADTLKKR---TVTFLIN-KFEGGGT 1228 
OSTRICH              -------------PLLP----G-NKS----PSSWLADVLKEK---GCSFLIN-KFEGGGR 1198 
GECKO                -------------PLLP----G-SKS----PSLWLDDILRKQ---EISFLIK-KFEGGGD 1237 
TURTLE               -------------PLLP----G-NQS----PSLWLGDLLKKQ---GISFLIN-KFEGGGN 1237 
ALLIGATOR            -------------PLLP----G-NKS----PSSWLGDVLKKQ---DSSFLIN-KFEGGGN 1197 
APLYSIA              -------------PLLQ----G-VKS----QKTFFSIIHKSE---GASYFLK-RFEGGGQ 1234 
TRICHOPLAX           -------------PQLS----G-VST----IQDWVKTIIGSS---SVTFFIT-RFEGGGS 1214 
SOFTCORAL            -------------PLLP----E-CSS----VQTWMKKTVESD---GEDYFIL-RFECGFA 1227 
STONYCORAL           -------------PLLP----G-VNS----AADWMKKTHEDH----PSSFVH-RFEGGGG 1245 
SEA_ANEMONE          -------------PLLH----G-IGS----AAIWMKNTHKEH----DSFFVR-RFEGGGG 1232 
SEACUKE              -------------SVLP----G-SNS----ANVWMKNTLKEK---GASYFIN-RFEGGGG 1244 
LANCELET             -------------PLLP----R-KPS----PQAWMKERLKED---GPDFFIT-RFEGGGG 1252 
STARFISH             -------------PLLP----G-HNT----PQTWMQNTLKEK---GPDYFVS-RFEGGGV 1252 
SEA_URCHIN           -------------SLLP----G-RNT----PATWMQNTARER---GAEYFVG-RFEGGGH 1256 
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PARAMECIUM           ----QGEQN-YTSLR--------------------------LDAESLSWQCRIWQFIHDR 1208 
TETRAHYMENA          ----FGDQIKQLKLAINSQSY-------------------FREINVLLSQLDVVTFIVKN 1257 
STYLONCHIA           IEQNYDDQNDQLNHRLRSEAVRK-----------TMLSEKQKTIEMLTAQIECFNFLLSR 1261 
APHANOMYCESa         T------DI-S----VRT----TGVR-H----------TDVVWYETLAASTESYVWACAP 1170 
APHANOMYCESe         I------SL-Y----F--------IE-G----------MKNVWYETLAASTECYTWACSI 1143 
PYTHIUM              L------VL-G----LRD----DQVS-DP-----KVWWDLANWMRYVTASLECYGWCSDV 1222 
PLASMOPARA           L------AH-T----V----------------------ITVDWLEQLSACIENYVWVVEM 1218 
BREMIA               L------AN-T----D----------------------ITIVWMDQLSASIESYVWYVDI 1205 
AEDES                -------------HGIRSAPNLQFIAEKKF----PIIINVYLWLEYLASSLDMYYWLIKN 1253 
MIDGE                -------------NGIATTPDLKHLSHIKAGIYGSIFKEICKWMESFLSSLDFYHWILTN 1217 
BOMBUS               K---------------------------------IEN-LPVNGILPFLRSLDCYIWLIKG 1165 
ANT                  S---------------------------G-----IKDISLASNVTPLLKALDYYMWLINK 1185 
WHIPWORM             E------KL-------------------------NNPIEEQLWLSSFEAVLDLYTFGLRS 1235 
TRICHINELLA          S------VL----GSFSICNLQDRVIK-G-----TSIYALVLWLETYEAMIDGYVWALNT 1250 
BEETLE               ---------------LIQHPTLQC--PMK-----NEDFTPIKWMQGLLCALDGFIFIIKN 1196 
BARNACLE             -----------------LTGVYRDLRG---------PVSWSAWLDALLAALDGYSWALQV 1195 
THRIP                -----------------LRTTLPS----S-----APWDQALAWVFSLLASMESYIWLMEV 1188 
FLEA                 T------------NGLNSKPTLEHLKQTE-----FIFGDILKWMKNLYASLDFYVWLFEN 1174 
WHITEFLY             ---------------LTVEPLRDRISP---------YVKVISWLKNLHAALEFYSWLIGG 1210 
TICK                 A------------SE----------GP-W-----ATLSAVCKFCDQLLGLLECYTWIFEQ 1218 
TERMITE              S------------GGITVTPTLKHLRN-E-----VALVYVVRWLRMVLTSFDCYVWLFGE 1230 
DAPHNIA              -----------------------------------------PGNFPFSARLEVYRHLLGL 1155 
OSTREOCOCCUS         --------------------EMSA---VE-----YSE----RATIQFIAVIQWSNWMIRM 1242 
STENTOR              -----------------------------------DLEDVKKSTTNIQGAIDFVLWSSEC 1111 
KLEBSORMIDIUM        L------PP-G-----------------A-----SSPHELQQGLSSLLRSLRWYEWALSQ 1320 
CLUBMOSS             N-------I-F----------------TA------------KSMPELSTALHSLHWYLGA 1198 
MOSS                 Y------PH-------------------H-----PSLQQEQLWLTKFVRSIHWFEWALKE 1268 
LIVERWORT            D------RP-F----------------DV-----WSIEEARHQLAVFTRSLHWYAWALRQ 1285 
LIGNANO              H------QN--------------------------QQQHPLGPLRALLACLECHLWSLGG 1329 
COPEPOD              R------TE-A-AGSIVEVPGG-----SS-----GTSGLSLNTLMEFQALFESYNWILGQ 1216 
GLOBOSUM             -------VN-T-------------A--VL-----DDCQKSLTWLLSLRTNLIMYRYLVDR 1182 
PALUSTRIS            V------FP-S-------------E--TD-----LQSKTVSLWLRQLTTALSGYTFLMDA 1233 
NEOCALLIMASTIX       V------II-E-------------S-NRN-----LLLESGVKWANRLSICLEGFTWIIKN 1292 
GLOMUS               S------PS-N-------------VLHKG-----LAAQQTKDWCSRFLSVLANYKWLIKE 1317 
LOBOSPOR             T------SE-T-------------F--T-------QPTAYRKWCTQLASILTNYIWVLNH 1265 
SYNCEPHALASTRUM      R------PT-Q-------------VKKE-------NAPSCLLWLRQLNCALDGYVWLIDR 1248 
FUNGIVORUM           -------DF----SRLRYQ-----LENPQ-----SSVSQIQAVLEQLYVALDTSIWALQS 1230 
HALBUM               -------------------ASAMPPKLDG-----NNHRHVEFWMRRLQASLAVYIWYFGE 1357 
DPURPUREUM           -------SI----HKV-------APKIQV-----GNHKEIEFWFKSLTTSLNIYLWFFSE 1342 
PVIOLACEUM           W------KI----PRVDTANSTSSSAKAN-----LAIKEIEFWYKRLSTSLNVYLWYFGQ 1324 
AMPHIPOD             K------AF-A--PVIGSGD--IS-P-SP-----AHPKEWTSFLERLLACLEGNVWLIGH 1297 
SHRIMP               A------KM-G--ISYVKNPTASSKH-IG-----SSLKDINIFLEALSASLDGYCWLIGQ 1256 
MUDCRAB              A------GL-G--IKHHTEPTSLA-T-AG-----VPGNLMNIYFEALLAGLDGYSWLIGK 1253 
TARDIGRADE           D------PD-KDAARALNAKEISSVFAVQ-----DSHKSATETLKRLAAVVDCFTMSFDK 1297 
HYDRA                S-----------RKGIHHYPTLPEKLKAE-----FSFSSTINWLENLLGALDCYSWIISA 1221 
SALPINGOECA          P------QP-L--LGVSVKPL-------E-----HSRASIHEWLERLQATLEAYQLVLSH 1266 
SPIDER               D------SL-Q--------SA---LK-NQ-----VSYKSLSRWLEALQTSMECYQWAFSK 1264 
LIMULUS              T------GD-L--------LE---KT-FC-----ASLKVAVDWMEEVLGILDCYTWIFGE 1265 
SCORPION             N------TV----------PS---FN-QN-----DGLKPIINWLEGLHTMLDCYYWVFGQ 1262 
ROTIFER              G------KE-ILKTSLSTYQSFLDLTGPK-----FQFGLLVTWLKLLNAPLDCYTWIFGQ 1289 
CIONA                N----------------MQPV---LNKEK-----LTIKILCGWFDHVIAAIEVYSWLFQQ 1260 
OCTOPUS              G------SD-V-SNSIMRCPQLE-IR-EH-----FSLQKTCQWFDYFLAGLDCYIWVFEN 1243 
CAPITELLA            S-------S-A-RMGLNQKPTMSRVQ-EN-----FSLNAACTWFDLVLATLDCYTWVFGE 1268 
LIMPET               A------TH-G-KSGISACSTLLKIS-DT-----FTLTSTMNWFDMLLAGLDCYTWVFGE 1259 
SCALLOP              T------SN-T-KVGLVACPTLMSVS-DT-----FSLSSTLTWFDTLLAALDCYTTVFGE 1291 
LINGULA              G-------G-T-RFTLKMCHTLGDIG-EQ-----FTVKNAVLWYDMVLAALECYKWTFDT 1279 
OYSTER               ------------KYGLLSCPEMTAVD-SS-----FSVQNAVSWFDHYLAALDCYIWTFGE 1265 
SNAIL                V-------G-D-RGGLCGHPTPSKVA-EN-----FSLKAVLSWFDMLLAVLDCYCWVFGE 1272 
SPONGE               -------------SGILKAPTLAPAP---------NINIAINWLQSLQAAVDNYRWLLKE 1272 
PRIAPULA             P------GG-A-TCLS---NQQEGFE-AP-----ISMTTALSWFDHMLAILDCYTWVFSA 1288 
DANIO                ---------------LLSQPTLREIE-AP-----FSIRGTLQWMDLLLAALDCYNTFTNL 1281 
ESHARK               D------HA-K-CSGIIYQPTLKDLQ-EP-----FSVRAALQWMDMLLAALDCYNTFVRL 1279 
BSHARK               D------HD-N-CSGIICHPTLQALK-EP-----FSVRAALQWMDMLLAALDCYNTFIGL 1281 
XENOPUS              S------DG-M-HTGIFNIPALHDLH-EP-----FSMHAVLQWLDMLLAALDCYNTFIGM 1297 
STERLET              E------DG-G-CSGILSQTTLHDLQ-EP-----FSLRAVLQWMDMLLAALDCYNTFIGL 1295 
GAR                  C------DG-D-SSGLLSQATLRDLQ-GS-----FSVRAALQWMDLLLAALDCYNTFIGL 1282 
HUMAN                G---------Q-PSGILAQPTLLYLR-GP-----FSLQATLCWLDLLLAALECYNTFIGE 1273 
PLATYPUS             G------ND-H-LSGILVWPTLLDLE-GP-----FSLRAVLQWMDMLLASLECYNTFIEE 1277 
TASDEVIL             A------SE-H-LSGILAQPTLFDLQ-GP-----FTLRAVVQWMDMLLAALECYNTFIEE 1280 
COELACANTH           T------DD-R-LSGILSQPTLCDLQ-EP-----FSLRAVVQWMDMLLAALDCYNTFIEL 1283 
CAECILIAN            D------GD-H-QSGLIAQPTLCDLK-EP-----FSLRAVVQWMDMFLAALDCYNTFIWM 1285 
CANARY               D------AK-S-PSGILSQPTLHGMQ-EP-----FSLQAVMQWMDMFLAALDCYNTFFEL 1274 
OSTRICH              D------AD-S-PSGIFSRPTLHGIQ-EP-----FSLRTVMQWMDMFLAALDCYNTFFEL 1244 
GECKO                E------GK-S-VSGILSHPTLSGLQ-DN-----FSLRAVVQWMDMLLAALDCYNTFIEQ 1283 
TURTLE               D------GD-N-LSGILSQPTLCDMQ-EP-----FSLRAVVQWMDMFLAALDCYNTFIEQ 1283 
ALLIGATOR            Q------DD-N-LSGILSYPTLHHLQ-EP-----FSVRAVVQWMDMLLAALDCYNTFIEQ 1243 
APLYSIA              A------AS-D-THGILGQPTLPGKDKKS-----FSLSATTRWFDLVLAALDCSCWVFGE 1281 
TRICHOPLAX           K------------YGIGRYQTALDIS-DT-----FNLRSMKNWYDYFLAALDCYSWVFSE 1256 
SOFTCORAL            G-----------KSGIQKHPTLSSIN-ET-----FSLTTTKHWFDLVLAALDSYIWSFGQ 1270 
STONYCORAL           G------G----QKGIEQYPTLAHIG-GH-----FSLKETILWFEFVLAALDCYTWSFSE 1289 
SEA_ANEMONE          R------G-----NGILTYPTLADMG-GA-----FSLKETLLWFHYLLAALDCYTWVFGE 1275 
SEACUKE              R------DG-T-KNGILVSPRIDLKD-QP-----FSLSAICNWFDLLLGALDCYTWIFGQ 1290 
LANCELET             K------TG-H-KSGIKKHPKISTMD-ST-----FTVKTAVSWFDLLLAALDSYCWVFGQ 1298 
STARFISH             K------AA-S-RSGISKYPTLSTMG-QP-----FSVKLACSWFDHLLAALDCYTWVFGE 1298 
SEA_URCHIN           K------------SGIQKQPTLASVE-QQ-----FSVKATITWLEYLLAALDCYVWVLGE 1298 
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PARAMECIUM           NLFTLDE-IIQF-D------------------------DYLIT-TYNIHQFLRYF----- 1236 
TETRAHYMENA          NFFSVQEELLQF-E------------------------DIIDSFCTNIENFFNSLFKIQE 1292 
STYLONCHIA           K-------IASF-S------------------------DIKSK-LVDINVWMGNLYSFLA 1288 
APHANOMYCESa         TLGNASLIADAV-LL-DPVVAKRT--HDDEAVEG------PHRLFVAIAEFVES-GSREA 1219 
APHANOMYCESe         TLGNSSLIDENV-LL-DPSASMKRLLSTNADVQN------SHRVFVAAKHFFAN----VD 1191 
PYTHIUM              LGDDAKTIIFST-S--GGSTALKRK-LDELEPTGSKSSSEHTTISWAVKRFLEIHGAIVS 1278 
PLASMOPARA           LGDKTRGIFEIC-GSHSKKKSVKRK-HT-AEVSDTNENNCQQTLSWAILTFLNCDGSRNY 1275 
BREMIA               LGEKTQVFLEKF--IKSRRENLKRK-HA-AEVNSTSFDTCEETLSWAISTFLSYDGPWED 1261 
AEDES                SLLRNAE--EF---------------------------LSASNLFAPVAYFLESVS--NA 1282 
MIDGE                DLVNSEQKNEL---------------------------FKHSVVLKIIYFFLKGFI--NK 1248 
BOMBUS               DLLNMQCLFDNS-N---------------------SQ---KDEIFNCARNFIHVMNRIKI 1200 
ANT                  KLLPIEMLFLDV-D--------------------------KQIIFFCIRSFACQFWQIIT 1218 
WHIPWORM             KLISLEKWAHC--V---------------------HG--NEN----LGALFISTFSRFAC 1266 
TRICHINELLA          NRISMEAWNDY--L---------------------LN--EDP----RVKSLL-----FPC 1276 
BEETLE               KLSSTL----------------------------------SETCTTSIRYFLENVS--TI 1220 
BARNACLE             GALPTDRPISS-----------------------------DSYLLDNIRFLMAEAF--K- 1223 
THRIP                NI-PPVTLFDL----------------------------NSSKITPALMHFLESIV--GT 1217 
FLEA                 TLFTPTTLFSD---------------------------LEESKILVTIQYFINNIV--NI 1205 
WHITEFLY             IIIDPGLLLKA-----------------------------DSRFMQALKYFISNVG--AT 1239 
TICK                 RLLEPKNLFEVP-K---------------------KP----SGLFGMVDHFLEHLA--VC 1250 
TERMITE              ELVKPSVLWGTE-G---------------------LDNTSETRIFEAAVYFIQHVC--HR 1266 
DAPHNIA              GVIDTDKCDSD------------------------------VDFSDQFEIFAKSVERRLD 1185 
OSTREOCOCCUS         RHAGGEF-FPAT----------------------------RTMHFRAAGLFIERTAQNVE 1273 
STENTOR              GVREW----N------------------------------GEELEKKISEFLENDKKDED 1137 
KLEBSORMIDIUM        QLLTVAELVPGQ-E---------------------VEETRPGHPVVCLRRFLSSTADETD 1358 
CLUBMOSS             QMIGLEEIEPLR-T-----------------------------------QIFSRIN------ 1218 
MOSS                 NIISIKELLDFE-R---------------------DCVIHIAS---SISAFLQSLLKS-- 1301 
LIVERWORT            EMITTRELLGKT-R---------------------SSF--------VVSSFLHRVFTG-- 1313 
LIGNANO              GLLDPQQLLGCG-G--------------------------GSRLCQRLSDFFNETDPSLD 1362 
COPEPOD              NICSMDELEKIE----------------------------NSRIKDLTNLFIKKVYGTEE 1248 
GLOBOSUM             GALTAQSIVLQ------------------------------SDIVTSIVTFLDAAADVET 1212 
PALUSTRIS            GIMEASAILDQT----------------------------QSQLLPAFVHFINVYADTDV 1265 
NEOCALLIMASTIX       KLLESSLFFKSR----------------------------LNCFISSIVYFIINMSKKEI 1324 
GLOMUS               KFVPPLDLITSS----------------------------GIMFRKAINYFLENLVQNDI 1349 
LOBOSPOR             PGSAELLLAQLEKG---------------------AIMNTSTKFLEHCLLFPRELKRGDM 1304 
SYNCEPHALASTRUM      DMVTVMVVLNQP----------------------------SSVLLDACRYLVIEVSKIVA 1280 
FUNGIVORUM           GFGELLI--QEG-R------------------------DSHRSMLLCADLYLRHWATKST 1263 
HALBUM               GFTDPVAISKDG---------------------------SSRIISNAFYVFLSEYALVDQ 1390 
DPURPUREUM           GFIEPSALVNTG-G------------------------NGSTLLSTIFNVFVKHYALVND 1377 
PVIOLACEUM           GFLDPQMII--G-S------------------------STSKILTTAFHIFPNEFALLET 1357 
AMPHIPOD             RLVPSTVLLTHR-D---------------------------SNLLAALQLFLLNVVPEPR 1329 
SHRIMP               GIVPAAKLLNHS-E---------------------------LQLFSATTYFINEMALLTV 1288 
MUDCRAB              GIVPADKLLKCK-E---------------------------SRILLASSYFLQNIATKSL 1285 
TARDIGRADE           VYVKADDMKNRP-E--------------------------WKVFGDCLSEFIDKVVLRLV 1330 
HYDRA                RYLPAQKIFKGN-S--------------------------TSKLFTAIVYFIDEISLVNC 1254 
SALPINGOECA          RLLTPRALLVDC-E---------------------------MLLWGALAHFLSTFPRRS- 1297 
SPIDER               QLMLQNMLCEEK-N---------------------ASLISCIKVFNAIEHFLENIVKEPL 1302 
LIMULUS              CLLEPSSVFKA------------------------SIQSKGTKIFASLEFFLSHFIS--- 1298 
SCORPION             SVLKLSDIFND------------------------AS-NRESKFFPSIEFFLKTLCIDFD 1297 
ROTIFER              RLLNPKSLFSTK-K---------------------------SCIWSSVEIFLDKVASFSL 1321 
CIONA                KILSPSIVWSGE-A-------------------------NTSCLFKYLTYFMVNISAKSA 1294 
OCTOPUS              NLLSPEQMLQVA-E-------------------------SNSQIIKAVCYFLEYIALSDL 1277 
CAPITELLA            RLMSPNQILIAS-N------------------------NKGTIIFQVLHHFMEELAQEDI 1303 
LIMPET               DLLTPINIFSGT-G------------------------SNTSKLFESLEYFLSNISLRSI 1294 
SCALLOP              NLLTPVDVFGGV-G------------------------MNQTNVFKAATYFVDNIALADI 1326 
LINGULA              NLLRPEDVFTGG-H--------------------------SSCIYLVLSHFLSSLALKDI 1312 
OYSTER               SLLNPDDIFSGE-G------------------------RKQSKLLQAMQHFLSQVVMEDM 1300 
SNAIL                GLLSPAKMFESS-G------------------------FKGTRVFSSLQYFVTEMALGDL 1307 
SPONGE               QYVSPREIFSST-S--------------------------SSNLFKSIDHFLKCIALVGI 1305 
PRIAPULA             KLLQPTALFAGG-T----------------------GKREERTCFAMVSDFMRPSGEE-- 1323 
DANIO                RCLQLQRILGTC-E--------------------------KSSFLPAVHFFLTELSMQDI 1314 
ESHARK               AMVKPSELLGTS-Q--------------------------ETGFMKAMNFFLKTLARHDI 1312 
BSHARK               HLVKPSKIMGTS-E--------------------------NSSFLKALNFFLTNLARHDV 1314 
XENOPUS              RFLKANTVLGKN-A-------------------------EKSSFLKAAFFFITSLSMENI 1331 
STERLET              HLVKPHEVLGAK-V--------------------------QSGFLKAIEFFITELAVQDI 1328 
GAR                  HFVKPQQILGTQ-E--------------------------KSSFLKAIGFFIAELTMQDI 1315 
HUMAN                RTVGALQVLGTE-A--------------------------QSSLLKAVAFFLESIAMHDI 1306 
PLATYPUS             KTVKAHEILGTQ-A--------------------------KSSFLRAISFFLERIAFHDI 1310 
TASDEVIL             RAIKAQEILGTK-A--------------------------KSSFLKAVGFFLENIALHDI 1313 
COELACANTH           RMINPREIFGTT-S--------------------------VSGFLRAVEFFLTRLATQDI 1316 
CAECILIAN            RAIKPNEILSTT-T--------------------------QSSFLRTCEFFLQKLCLHDI 1318 
CANARY               QMIKPDEVLGVN-E--------------------------SSLFLKAVQFFLDTIALHDI 1307 
OSTRICH              RMIKPHEILGVN-E--------------------------RSSFLKAVRFFLETIALHDI 1277 
GECKO                GMIKPNEIVATN-T--------------------------ESSFMTSVEFFLEKLALKDV 1316 
TURTLE               GMIKPNEILGTK-M--------------------------RSSFLRAVEFFLKTIVLHDI 1316 
ALLIGATOR            RMFKPENVLGTN-----------------------------SSFLRAVEFFLETIALHDI 1274 
APLYSIA              DLMTLSQLFTGK-G------------------------SEMSCMFKSLEFFLRSVAFQDI 1316 
TRICHOPLAX           KMMSPEQIIGDK-A-----------------------QLGSCKIFGSIEFFLSKLCLHSL 1292 
SOFTCORAL            RLLTPSSIFQG---------------------------KTTSVLWRTLLYFIEKLSLNGI 1303 
STONYCORAL           HLLSPSWVFTSS-E----------------------DNEMPSVLLVSLKFFLSHLAMFGI 1326 
SEA_ANEMONE          QLLPPADLLRS---------------------------KYSSVLFTSLSYFLSNLAMLGI 1308 
SEACUKE              RLLTPTPSS--------------------------------SNLTKSLQYFLDDFAQHDL 1318 
LANCELET             RFLSPSDVLSGS-G------------------------KKPSQLFTALEFFLTKLALSDI 1333 
STARFISH             KLLSPSVVYTAT-A------------------------RRPSVLFQSLQYFLSSLSLLDI 1333 
SEA_URCHIN           SLLTPAAVFKTI-K-----------------------EGKKSVLFQTIDSFMKVAQ-YDL 1333 
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PARAMECIUM           ------IVKNQKHLMDESPLFDMIMTLTQDN-------FNPSQNFQNDAGNIDNWLATSL 1283 
TETRAHYMENA          -----SYLKSDGLLME------ILLDDAVDID---------------------------I 1314 
STYLONCHIA           DHIVIKFVKNERKSLD------KLLICKEDKEILTKSRMVLITQFLR-------YL-DQL 1334 
APHANOMYCESa         ----------------------------------------------------------PP 1221 
APHANOMYCESe         ----------------------------------------------------------EP 1193 
PYTHIUM              -----------------------------------------------------KTTTIER 1285 
PLASMOPARA           -----------------------------------------------------RSKRSRW 1282 
BREMIA               -----------------------------------------------------SSKRSDE 1268 
AEDES                SM-------------FELMT---VIRPSIVEDSYASIEF--------------R-VCTDK 1311 
MIDGE                DI-------------IDIVE---LANESHINTSQMNREA--------------R-MYNRN 1277 
BOMBUS               EN------------------------------K---EDN--------------LIILSKE 1213 
ANT                  ES------------------------------S-AETAA--------------TTIKSRE 1233 
WHIPWORM             VA-------------LSWPS---S---------DINFEF--------------T---DNR 1284 
TRICHINELLA          SL-------------DLVNS---I---------VIGRHF--------------PNLSKAQ 1297 
BEETLE               TL-------------DEAFA---IIEP----KMW---M-----------------FTTFE 1240 
BARNACLE             ------------------PS---F--E----DSAEAGR-----------------WA--- 1236 
THRIP                PI-------------NQ-PS---L-------------------------------WRPKA 1229 
FLEA                 DP-------------ADLPA---FLDA----SVGMNIS-----------------IKD-- 1226 
WHITEFLY             SC-------------QHFIE---ILYS----DWSAEVP-----------------QLD-- 1260 
TICK                 ES-------------PQ--E---LLRD------VESEP-----------------LTSSK 1269 
TERMITE              DA-------------SSVTC---LLST----DTKDVLE-----------------ITPWE 1289 
DAPHNIA              ------------------------------------------------------QELPTA 1191 
OSTREOCOCCUS         --------------------------------------------------------ISRE 1277 
STENTOR              -----------------------------------------------------------I 1138 
KLEBSORMIDIUM        ---------------DSAL----------------EAQL--------------RSLTPSE 1373 
CLUBMOSS             -------------------------------------QF--------------VEELPAR 1227 
MOSS                 ----------------QDS----------------IHQF--------------LDLTPGE 1315 
LIVERWORT            ----------------HDS----------------NSEW--------------SSVTPGE 1327 
LIGNANO              ---------PGRLALSASVS---AS-----------SAY--------------SNSISEI 1385 
COPEPOD              ---------------IEPEG---MDESGAE-------GK--------------DPLSPGE 1269 
GLOBOSUM             --------------------------------------L--------------NTAF-KS 1219 
PALUSTRIS            --------------------------------------D--------------GTVNPAA 1273 
NEOCALLIMASTIX       RM-------------DDNNL---IFYSVN------------------------------E 1338 
GLOMUS               EY----LTTPDAMEIDDGEY---FIKNVG--------SE--------------NILTPAQ 1380 
LOBOSPOR             --------------------------------------V--------------TTLTPSE 1312 
SYNCEPHALASTRUM      --------------------------------------S--------------NDFGAFD 1288 
FUNGIVORUM           ---------------DD-------------------AVF--------------ARSTPSE 1275 
HALBUM               ---------------SH-------------------PAM--------------ASLTPRE 1402 
DPURPUREUM           ---------------NKSYE----------------QML--------------SSMTPKE 1392 
PVIOLACEUM           ---------------DK--L----------------SLF--------------SSMTLSE 1370 
AMPHIPOD             ---------------H------------------------------------------VL 1332 
SHRIMP               ---------------SEYMK---NHDAF---------QN--------------AVATPYE 1307 
MUDCRAB              ---------------SQYVK---DNIRVSE-------TG--------------AIGSPLE 1306 
TARDIGRADE           ---------------TDPAS---LLA---------------------------------- 1338 
HYDRA                ---------------KNMLM---KF-------------M--------------QDILPSE 1269 
SALPINGOECA          -----------------------------E-------LK--------------RHDTPAE 1307 
SPIDER               ---------------T--AL---ISKHYIE-------ES--------------DVFIPGE 1321 
LIMULUS              -------------------------VEIIA-------AN--------------DLLSPKE 1312 
SCORPION             ---------------QRVQA---FFTHESV-------KK--------------QIFSPKE 1318 
ROTIFER              ---------------QNFLS---HNYTE---------AH--------------ILFSPNE 1340 
CIONA                ---------------EQLTS----FSA----------DS--------------KGLTPKE 1311 
OCTOPUS              ---------------KTLTK---NA------------DY--------------LPFTPKE 1293 
CAPITELLA            ---------------SAAVK---LFPKVAD-------GS--------------SIFTPRE 1324 
LIMPET               ---------------DEVSK---LFKES-S--------V--------------EYFTPRE 1313 
SCALLOP              ---------------ETVAN---LFPNQPE--------T--------------TFFTPRE 1346 
LINGULA              ---------------EAAAD---LFTKGLD--------R--------------KIFTPWE 1332 
OYSTER               ---------------DEVGK---MFRHEPL--------T--------------DVYTPKE 1320 
SNAIL                ---------------SVAAK---QFQRKAE--------A--------------VFFTPKE 1327 
SPONGE               ---------------EGVVN---SPEVA-------------------------MATSIHE 1322 
PRIAPULA             -------------------R---RRR----RR---WADR--------------RHVHPGE 1340 
DANIO                ---------------QAARA---CFRLGNA-------GQ--------------SHFSPRE 1335 
ESHARK               ---------------TAAEE---CFTLGVK-------G---------------VLFSPRE 1332 
BSHARK               ---------------TAAEE---SFAYGIK-------G---------------ILFSPRE 1334 
XENOPUS              ---------------KAAEQ---CMG--SK-------S---------------SVFSPHE 1349 
STERLET              ---------------SAAEL---CFSVGPK-------G---------------ALFSPKE 1348 
GAR                  ---------------SAAER---CFSSGSE-------G---------------SLFSPRE 1335 
HUMAN                ---------------IAAEK---CFGTGAA-------G---------------NRTSPQE 1326 
PLATYPUS             ---------------TAAEQ---CFGTGSK-------G---------------SMFSPQE 1330 
TASDEVIL             ---------------RAAEK---CFGTGIK-------G---------------NVFSPQE 1333 
COELACANTH           ---------------TAAEQ---CFTAGSK-------D---------------TMFSPRE 1336 
CAECILIAN            ---------------TAAEQ---CFRTGPS-------G---------------NIASPQE 1338 
CANARY               ---------------HAAEQ---CFDSSSK-------G---------------SMFSPQE 1327 
OSTRICH              ---------------QAAEQ---CFDCGLK-------G---------------SVFSPQE 1297 
GECKO                ---------------SGAEQ---CFNTASK-------G---------------NIFSPQE 1336 
TURTLE               ---------------SAAER---CFDTGSK-------G---------------NMFSPQE 1336 
ALLIGATOR            ---------------HAAEQ---CFYTKSK-------D---------------NVFSPQE 1294 
APLYSIA              ---------------EGVSK---LFSSS---------KV--------------TVFTPWE 1335 
TRICHOPLAX           ---------------DETVK---LLYSK--------STL--------------QLFTPRE 1312 
SOFTCORAL            ---------------EKAFE---CFPTTSDG-----VNT--------------HAFSPSE 1326 
STONYCORAL           ---------------TEATS---CFTSGPS-----RGMG--------------DIFTPKE 1349 
SEA_ANEMONE          ---------------QAAIK---CFPKT-------THIT--------------DVATPKE 1329 
SEACUKE              ---------------EHVAL---SL----------AQHR--------------GIFTPWE 1336 
LANCELET             ---------------DAAAR---CFESHG--------AA--------------TLFTPRE 1353 
STARFISH             ---------------TGAAR---GIEYGGSKT---SAFH--------------QVFTPRE 1358 
SEA_URCHIN           ---------------FAFAK----------GC---GSME--------------TAFTPRE 1351 
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PARAMECIUM           PEKLVEQLITTFERVYKF-----------------------------VRTF----HIDVE 1310 
TETRAHYMENA          QENQYQAVINLFIKICEFMSLLSNDILNFTTFL--------------DVLL----NITLE 1356 
STYLONCHIA           DEESLLAHADLFQKNCNFNLIH------F---C--------------VQIM----VIPLI 1367 
APHANOMYCESa         SMAR----NRAFLGVCNLVALALEHPTV-VPELHRHVM----------NVL--TGTG--D 1262 
APHANOMYCESe         TQAR----NRAFEGVCKLVTLAINSETS-LPLLSKQVD----------Q-S--GLVD--N 1233 
PYTHIUM              DEQY----KTRHQLLEAFIQSAEALSNL-LLKNGRSTM----------SSN--VVSEFQL 1328 
PLASMOPARA           TEAY----LSVLVSLCNFVKAIMSHGNI-LLRETLDLD----------NQ---------- 1317 
BREMIA               IAAY----MSVVISICTYVKSSMENENM-ILCNSIDVD----------NR---------- 1303 
AEDES                IIKFNLLKCTIIVRIVDLLSLLLPLRCC-R--S----------------VP--DAFWDSA 1350 
MIDGE                VDNISVIRSLILVKIIDLFTISIEIDEV-S--E----------------FL--TKY--QF 1314 
BOMBUS               IEDLQTLQCKAILNIFDFTQILLNFDGN-FI----------------------PDFFFNK 1250 
ANT                  LEQLQVLHCRVLMTTLNFIQVLLDVN-I-IL----------------------PESLWDE 1269 
WHIPWORM             SQLMKRRRCA-FLSSLDFLTVFVQQYNE-NFED----------------QF--AAVVEDR 1324 
TRICHINELLA          RNRLNKTRCKSFVALCKLIAALISCQNL-NNYQ----------------GF--LKLLLYP 1338 
BEETLE               KLHFDKQRSQAVIKILQLFTIC----------E----------------TI--TAFY-TS 1271 
BARNACLE             --PVRRLRCTALVRALAVIEALLRAAPR-AV----------------------TDIW-SL 1270 
THRIP                MEQFNYAKCTTIVRMIDFFTAVLDIGQG-SK-------------------L--SPFWSS- 1266 
FLEA                 KEKFIEFKYNTFIMILTFVSKILFCDDA-DE-L----------------IT--SFSWLN- 1265 
WHITEFLY             SNLYSSVATEVLAQLFKF----LTISHN-SLKE----------------EF--FCEILKE 1297 
TICK                 LSAFNLAKCSVTVRLFNFLATWMETSHG-SMAS----------------VA--SPFWRSR 1310 
TERMITE              AESFDRTKCFVTIRLLDMISTVLKSGEA-GC-------------------L--PHSLLNL 1327 
DAPHNIA              EVPLRDTTSESFLAWLSFLTEYLTKSQNRKLIR-------------------------TK 1226 
OSTREOCOCCUS         KNAVQNQHLYVTREIFALLDTILKSALRGAEKD-----------ALL-ALIL-DQDNGYV 1324 
STENTOR              IEAL---------RTLKVLIKYVEFYPH---------------------------PQVNQ 1162 
KLEBSORMIDIUM        RESFHRTRCSTIMGVLSFIHQVVKRSLGESTLASVGVKNP--SAQFQVPQWTDVVPVEDT 1431 
CLUBMOSS             CI-PLKENDSAILHLMALFKDIIQMGIGASEPSSVETPSRDD----KEKLLAEILPLHYD 1282 
MOSS                 QDELQKLRYEATTHLMKFCSQVLNAQSGYAEIE-------------DLALRTIFMPDQSR 1362 
LIVERWORT            RESHRKLVCGAIVHLLGYIRQIVDSELGTRETGVF-LPRRVDKGAVDMQLMEGLLPFSEP 1386 
LIGNANO              RASAVTIRCQLIVRTAALLQLLAGKQPD-CLKD----------------LL--QGKENSN 1426 
COPEPOD              RRRLEKEKGCTIIRLFTFLTSVLKLEKGRNLLS------------------------AQK 1305 
GLOBOSUM             LDAFNNNRAFVFLKVVEFVNSVFGKTLAV----------------DK-KHW--SPIFECE 1260 
PALUSTRIS            KHQYNQKRSLTIAKAVDFLLSVLQRDGIE----------------NAKKLE--EARIWSS 1315 
NEOCALLIMASTIX       ISKLNNMRYDITFKIFNFLKYLIE--NSMDIRK------------TLENLK--EHKVFSN 1382 
GLOMUS               KLQWLTRKIQIIEHLIGFNIVLFKETD----PN------------NVESLW--NSNINGK 1422 
LOBOSPOR             RQQIMDQNLMTARKAISFVSIVASQSQSRGDTK------------FIAQLQ--ASGLLDS 1358 
SYNCEPHALASTRUM      RRRLNALYAYATYRLACFLTCLASSNQSNDAYA------------M--SAV--TDMLFSE 1332 
FUNGIVORUM           MIGYHQVNYNILLSLCRFTSLQMKLSTK-D--N----------------------QIISQ 1310 
HALBUM               IDQFMTLKCQTLEHVYALFSMLLEKYNY-SQVM----------------------ETGGL 1439 
DPURPUREUM           IDLFNRMKCQVITNLFGLVILLLEKYNF-QEVI----------------------EISGQ 1429 
PVIOLACEUM           LEHYNRLKCSVIMNLFGLFILLMEKHNV-EQVM----------------------SYGGI 1407 
AMPHIPOD             SSSKQVSNCTLIVRLMDFMTVVMKDKET-SQSL----------------LA----SIFCP 1371 
SHRIMP               TEATAKLKCTVIVRLLDFVSVVLQEGPK-VASL----------------LS--QHSVWSA 1348 
MUDCRAB              YEASNKLKCTVVVRLFDFVCVLLQDGVQ-SVQL----------------LN--EYSIFTA 1347 
TARDIGRADE           TESLRTIIGGILIRLTDLIMTVHTKYGR-DGIA----------------VL--PPVVASK 1379 
HYDRA                CDTYDRLKCTIIVRIIYIISLTLEDE----LWK-----------ANTMKDI--GDKMFSN 1312 
SALPINGOECA          AAAYRYLKCTVMVRVLDFVRTVLRVDAS---------------------AL--PTKLWSG 1344 
SPIDER               TLKYNRLKCTVLIRLLNFITSVFATDAK-WFHD----------------KF--LKVLWNS 1362 
LIMULUS              KGEFKRVKCTVIVRLFNFLTVLIQNFSK-ELSS----------------CT--PQSLWSK 1353 
SCORPION             KDEYLRLNCFIIVRLINFVTTIVENYHL-QLN-----------------TI--PSTFWSI 1358 
ROTIFER              IDEYNGLKCTVMIRLMDFLETIFANYSK-ESLD----------------VI--PMSLWNS 1381 
CIONA                ISSFNDLKFTVVIRIMEFFSALLKNYNQ-EAIK----------------VV--PKSMWEQ 1352 
OCTOPUS              EEVFNRNKCTVIIRIFSFLTTVLKKCKDAENSS----------------VI--PNEVWTP 1335 
CAPITELLA            REDYNQTKCTVIVRTLSFICTMFGNYKT-ESLK----------------VI--PTSFWSS 1365 
LIMPET               IEDFNRNKCTVIVRITNFLSVLIGKYPK-DAIK----------------VI--PGTVWSD 1354 
SCALLOP              IDEFNREKCTVVVRLLNFLSVVVATSGAKDLNK----------------AV--HPEIWSG 1388 
LINGULA              VEEYNRSKCTVIVHLLDFLCSTISKSGS-HLEQ----------------VV--PSNIWCP 1373 
OYSTER               RDEYNRTKCTAVVRTLNFFCVLVARSPS-SVKK----------------LL--PSEILGK 1361 
SNAIL                KDDYNKVKCTVLIRMWNFLTVLIARYPS-EAFK----------------VI--PQTLFCD 1368 
SPONGE               RGEYQRNKWCTIELLLTFIELLLTKHTS-ETVS--------------FEYV--PDSLWSQ 1365 
PRIAPULA             MEKYNRSKCMVVIRAMDLFSILLNMAS----LQ----------------VI--PDSTWSM 1378 
DANIO                TEQYNYSKCSIIVRMLEFSTMVLQKCPQ-DLWK----------------LM--EKDVFNS 1376 
ESHARK               REEYNYCKCTIIVRIMEFACLILEGLQQ-DCWK----------------VL--EKDLLNS 1373 
BSHARK               REDYNFNKCTIIVRIMEFVSMVLEDCQQ-DFLK----------------ML--EKYLLNS 1375 
XENOPUS              IEAYNYSKCTIIVRIMEFITMFIDICQQ-DSLK----------------IL--ENSVFNE 1390 
STERLET              REDYNYSKGTIIVRMMEFVSMVLENCQP-EFWK----------------LL--EQNILNP 1389 
GAR                  REDYNYCKGTIIVRLMEFVTMVLDKCSQ-DLWK----------------VL--ERDILHL 1376 
HUMAN                GERYNYSKCTVVVRIMEFTTTLLNTSP--EGWK----------------LL--KKDLCNT 1366 
PLATYPUS             REEYNYSKCTIIVRIMEFATMLLNTYQ--DTWK----------------LL--EKDLLNA 1370 
TASDEVIL             REEYNYSKCTIVVRIMEFSSMLLNTCQ--DVWK----------------LL--EKDLLNA 1373 
COELACANTH           REDYSYSKCTIIVRILTFVSMVLEKCQP-DLWK----------------VL--EKDLLTP 1377 
CAECILIAN            REDYNYSKCTIIVRIMEFVSMILENCQQ-DFWR----------------LL--EKDLLNN 1379 
CANARY               RDKYNYSKCTIIVRILEFVTVILEMCQQ-DFWK----------------LL--EKELLNA 1368 
OSTRICH              REVYNYSKCTIIVRSMEFVTMVLESCQQ-DFWK----------------LL--EKELLNA 1338 
GECKO                KEDYNYSKCTIIVRIMVFVSMILETCQQ-DFWK----------------LL--ERELLNK 1377 
TURTLE               REEYNYSKCTIIVRIMAFVSMILETCQQ-DFWK----------------LL--EKELLNA 1377 
ALLIGATOR            REEYSYSKCTIVVRIIRFVSMILETCQQ-DFWK----------------LL--EKELLNL 1335 
APLYSIA              KDEFNRMKCTVIIRLWNFLSILLARHSQ-EVLKVK---H----SCLKLLVV--PASLWCE 1385 
TRICHOPLAX           IEEYNMCKCTTIVRLINFLAVLLQMSPT-SIIE----------------GI--PRQIWSQ 1353 
SOFTCORAL            IQEYNRAKCTVLVRIIAFITLLLQMNAK-EYLE----------------IV--PSELWTG 1367 
STONYCORAL           IDDYFRAKCTVIVRVLNFLTILLQDFPQ-ETLK----------------TL--PPEFWSE 1390 
SEA_ANEMONE          MDEYNRVKCTVIVRIMNFFTVLLQAYPD-QGFK----------------IV--PTSLWSD 1370 
SEACUKE              QERYNQSKCTVAVRVMDFLTVLLGNFPS-EAMK----------------VL--PSSFWVG 1377 
LANCELET             TEDYNYGKCTVIVRIMDFFTVLLGAFPQ-DAYK----------------VV--PDAVWKS 1394 
STARFISH             SEEYNQEKCTVIVRLWDFLTVLLENYAS-DAVK----------------VI--PKSIWQD 1399 
SEA_URCHIN           EEDYNRTKCTVIIRLFYFMGAMLGSHTK-EALE----------------VI--PSKLWTG 1392 
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PARAMECIUM           QYYN-LS----IGII---IRPSYFLKGIQLDLYFGQVDSVVNE------------AQ--- 1347 
TETRAHYMENA          NKYS-IF----LQML---LKPNHLIRGMNIDIFLTKSELYFEK----------------- 1391 
STYLONCHIA           HQ---------LQVL---VEDQELERQLR-----NQSELLLRK------------LVAIK 1398 
APHANOMYCESa         RWWD-LV----VLAA---VDPKAATLFEL------S------T----------------- 1285 
APHANOMYCESe         KFLE-FV----VQAR---IEPGRVGLKEF------S------------------------ 1255 
PYTHIUM              EGRD-DVIADLILSVIGLLVSG-EVSGSL------KLL---DK----------------- 1360 
PLASMOPARA           SLRD-SVVGKLVEVL---FHRADLQLHNA------SSF---RA----------------- 1347 
BREMIA               SFRR-AVTERILQAL---LRSTSMSLHDT------SLV---GK----------------- 1333 
AEDES                AVSQ-FV----VDLV---YQPQKLGFDFK------SCRETMEQ----------------- 1379 
MIDGE                EIFD-IT----KQLI---FLPQRLGYSYK------TKN-SLIK----------------- 1342 
BOMBUS               DFFE-LI----AKCI---MCPQVIGFDLK------NLE-ITEE----------------- 1278 
ANT                  PLSA-LT----MKSI---MNPRTVGFDVK------NIQ-MTDK----------------- 1297 
WHIPWORM             NIWC-TV----IKGI---FEPESMGFSDH------AVE-TEDL----------------- 1352 
TRICHINELLA          NTWN-AF----LKVA---CDPKSLGFRLY------SKQ-FFEC----------------- 1366 
BEETLE               HLWN-LL----VNFV---FNRQSLGFECF------QPQ-DDDN----------------- 1299 
BARNACLE             PVCD-TV----AAAV---LAPAELGFDVS------EAE-VVRE----------------- 1298 
THRIP                NFWK-LL----INCC---VWPSNLGFDST------SKN-VEEN----------------- 1294 
FLEA                 RLSN-VV----VNCL---FCPQDLHFNVE------NNY-IGQN----------------- 1293 
WHITEFLY             PLWK-LI----VLCT---LRPSTTVARGV------CSE-TSLK----------------- 1325 
TICK                 AFWR-CT----VVCV---LSPSDAGFDLT------DLE-VANQ----------------- 1338 
TERMITE              QLWQ-LI----VACV---LHPGSLGFDLY------NTE-VTDG----------------- 1355 
DAPHNIA              -----TL----IRTC---LLPSRLGFSDA------SGS-QQQF----------------- 1250 
OSTREOCOCCUS         NACK-VM----SAAI---FFPQNLGNEQE------ASK-KSIT----------------- 1352 
STENTOR              D----FL----LKFL---LTPNKIGFFPG------AES-QEFI----------------- 1187 
KLEBSORMIDIUM        SFHR-LM----CLLL---LRPRRLGFVTS------DLK-QSDR----------------- 1459 
CLUBMOSS             KLQH-LL----CLLL---FKPSEMTTFTP------ESS-GAEE----------------- 1310 
MOSS                 YFQQ-LL----CLVL---LKPRQLGLVIS------ELQ-RAQD----------------- 1390 
LIVERWORT            DFFE-LM----CLAL---LRPRDLGFVAT------DSH-HAEE----------------- 1414 
LIGNANO              GLWT-AL----ARAT---LRPQLLGFDAQ------DPS-LMAK----------------- 1454 
COPEPOD              EFAV-LL----TQTI---MEPEKLGFNLK------SNQ-DEDQ----------------- 1333 
GLOBOSUM             NFYR-ML----ALTM---FAPEKLGFDVG------LDA-TKDE----------------- 1288 
PALUSTRIS            KFFH-II----ATCV---FRPHELGFAIE------SQE-VKRN----------------- 1343 
NEOCALLIMASTIX       DFID-LL----NCSL---YNIRLLGNDLE------EKD-TQIS----------------- 1410 
GLOMUS               QFYK-LL----GNCL---LRPNIIGL-DQ------LPD-NIVK----------------- 1449 
LOBOSPOR             RFFA-VL----AACL---FNPDSIGS-DQ------LLK-GSEE----------------- 1385 
SYNCEPHALASTRUM      DLSR-LL----AHIV---LLPEQLVEVVQ------AEQ-GALS----------------- 1360 
FUNGIVORUM           HYLT-LV----LTSI---LSPHMLGSTIS------DIN-QID-RMRSTAVQVIVDIHRCN 1354 
HALBUM               QLLR-VV----GVSL---LTPAVVGYRTI------DNN-NNASNSG-------------- 1470 
DPURPUREUM           PFIQ-LL----TKSL---MDPQSIGFTNY------IDE-KVL------------ELQSSA 1462 
PVIOLACEUM           SFIH-LL----VLSM---MDPKKLGFDTI------SPD-NMIIGQESKSS---EDVSDQS 1449 
AMPHIPOD             NFRK-IF----VTAV---LEPASVGFDLR------DTE-VNEK----------------- 1399 
SHRIMP               TMFS-LL----TCCT---LDPASVGFDIK------DTE-VSKH----------------- 1376 
MUDCRAB              EMYG-LI----LQCV---LNPSSVGFDVK------DTE-VTKH----------------- 1375 
TARDIGRADE           SFAD-II----VRMV---LDPKAVGFDLH------EV----DR----------------- 1404 
HYDRA                NFLK-VI----VYCM---VYPQCLGFQVS------DLE-VLEK----------------- 1340 
SALPINGOECA          ECLD-FI----CKAV---LMPIMLDFDPS------DPE-IEEK----------------- 1372 
SPIDER               NLWE-LI----LLLV---VNPTSLGFEMT------DPE-IATK----------------- 1390 
LIMULUS              SLWK-CI----SLCV---LDPTSIGFNMT------DLE-IMTQ----------------- 1381 
SCORPION             NFWN-CI----YSSV---LNPKFLGFDMT------DTY-IFNQ----------------- 1386 
ROTIFER              NFFG-LV----INMT---LNPTSLGFSLK------NLE-IFSN----------------- 1409 
CIONA                EYYIGLL----TYAV---VSPYVLGFTST------KET-DLEN----------------- 1381 
OCTOPUS              HLWR-LI----CECV---LQPEYVGFNLT------DLE-VVNK----------------- 1363 
CAPITELLA            NLWD-TL----LLAV---LQPTQLGFNMG------QVE-VMNH----------------- 1393 
LIMPET               TLWE-LL----IKCV---VQPQSVGFNMG------DVE-VMNN----------------- 1382 
SCALLOP              ALWE-MV----CMCV---VEPGSVGFNLG------EVE-VMKN----------------- 1416 
LINGULA              DLWI-LI----CDCV---LNPSALGFNMG------DVE-VMMK----------------- 1401 
OYSTER               DLWN-LI----SMCV---LQPSAVGFNLG------DVE-IIKN----------------- 1389 
SNAIL                DLWR-LC----IRCV---VQPSSVGFNMG------DIE-IITK----------------- 1396 
SPONGE               ELYT-IV----MDSL---FYSSLVNTAPD------DPS-TAKR----------------- 1393 
PRIAPULA             ELWD-VV----LLSV---LDPTRVGFNMA------DIE-VVEK----------------- 1406 
DANIO                SLFT-LV----VLAV---CEPSSIGFNMA------DLE-VMTH----------------- 1404 
ESHARK               DLFE-LI----AMVV---IDPTSIGFNMA------DVQ-VMKN----------------- 1401 
BSHARK               TLFE-LV----ATVV---IDPPSIGFNMA------DVQ-VMKG----------------- 1403 
XENOPUS              PMWE-LI----AITV---CDPSSIGFNTA------DVE-VINN----------------- 1418 
STERLET              TFFE-LI----TTTV---CDPSSIGFNMA------DVE-VMKN----------------- 1417 
GAR                  TFFE-LI----ATTV---CEPSSIGFNMA------DME-VMTN----------------- 1404 
HUMAN                HLMR-VL----VQTL---CEPASIGFNIG------DVQ-VMAH----------------- 1394 
PLATYPUS             TFME-LV----VEIV---CDPSSIGFNVA------DVQ-VMSN----------------- 1398 
TASDEVIL             YFME-LL----VKTL---CDPSSIGFNIA------DVQ-VMNN----------------- 1401 
COELACANTH           ALLE-LT----VRTV---CEPASIGFNTA------DVQ-VMKN----------------- 1405 
CAECILIAN            NLVE-LT----VLTV---CDPSSIGFNVA------DVQ-VMKN----------------- 1407 
CANARY               SFIE-LV----VMTV---CDPSHVGFNTA------DVQ-VMKK----------------- 1396 
OSTRICH              SFIE-LL----VMTV---CDPSHVGFNTA------DVQ-VMKN----------------- 1366 
GECKO                NLIE-LT----VRTV---CDPKSIGFNTA------DVQ-VMEK----------------- 1405 
TURTLE               NLIE-LL----VRIV---CDPANIGFNTA------DVQ-VMKN----------------- 1405 
ALLIGATOR            NLIE-LL----VVTV---CDPSAVGFNTA------DVQ-VMKN----------------- 1363 
APLYSIA              DLWR-LL----CDCV---LRPASVGFNLA------DTE-IMLN----------------- 1413 
TRICHOPLAX           NLFE-MI----FLCI---LTPHQLGFNVG------DIE-VLEK----------------- 1381 
SOFTCORAL            KFFE-AL----CTSV---LEPQSLGFNVA------DLE-VLEK----------------- 1395 
STONYCORAL           DLFE-VV----LSCV---LEPGVVGFHMG------DVE-VVEK----------------- 1418 
SEA_ANEMONE          DLFT-VV----FSCA---LEPALIGFNVG------DVE-VIEK----------------- 1398 
SEACUKE              SFSN-LL----CSCF---LNPVSVGFNMA------DVE-VMNN----------------- 1405 
LANCELET             PLYD-MV----VTAA---LEPTALGFNMG------DVE-IMEK----------------- 1422 
STARFISH             SLFD-LV----VTCI---LQPTVVGFNMA------DVE-IMNN----------------- 1427 
SEA_URCHIN           LFAE-IL----CGCV---LKPASLGFNMA------DTV-IMNA----------------- 1420 
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PARAMECIUM           ------------------------------RLL-------QGTIKF-T---EF-RQVL-N 1364 
TETRAHYMENA          ---------------------ITPVIKALQEIT-------QEGVDFFQ---DYVLKAL-E 1419 
STYLONCHIA           NLDLAKIIKK---------D-IVPSMRCIN-LN-------HMTVDNVQ---NYHPK---- 1433 
APHANOMYCESa         ---------------------P--------EAVDSWVRMCKASLEH-Q---LPFRRVV-A 1311 
APHANOMYCESe         -------------------------------DTQVWMNLCQSLLRRQN---LLFRNVL-L 1280 
PYTHIUM              ---------------------FKSFCADVAERRSSLATSLRKRGDSIT---SKLLKTI-Q 1395 
PLASMOPARA           ---------------------IEEFCSYVTMHSPQWAHQMQKMIDRML---IKLHQSL-A 1382 
BREMIA               ---------------------IEDFCSYLTVHSSDWANQFQKTVDLIL---LNLKQCL-A 1368 
AEDES                ----------------VPKR-VMQLLDKIEGFE----------NLRFK---ETVYQKL-S 1408 
MIDGE                ----------------LPER-IIKFISSINDHA----------PNEFK---ESLIEVL-R 1371 
BOMBUS               ----------------LFVI-MGNLLQSIMHKN----------NISLL---HLLKCEL-L 1307 
ANT                  ----------------LPHV-LETLLNSMRSKY----------SYALP---DTFTKCL-V 1326 
WHIPWORM             ----------------YSAK-IPALFGALKAN------------HHLC---ASISPIF-V 1379 
TRICHINELLA          ----------------ISQD-VRLLFLALKNN------------TFLV---QQVSTSM-K 1393 
BEETLE               ----------------E-SV-LKGFLNSLP--------------QSQV---LQV-----G 1319 
BARNACLE             ----------------LPAA-LDRLLRSVARYA----------D-------AETRRLL-T 1323 
THRIP                ----------------LSIT-VQRFLRSLNTHA----------PASAV---NDLKCIL-K 1323 
FLEA                 ----------------YLIK-LNEFIENLR--------------QYKN---DTYYHQIEG 1319 
WHITEFLY             ----------------FSEV-VAELLRSLD--------------KYLT---QKLQAEL-H 1350 
TICK                 ----------------LPNE-MLRFLNCVSRTF----------PKLLA---DDFVGAH-A 1367 
TERMITE              ----------------LPKN-LIQLLGVLQETL----------PSSQL---EELNSEL-G 1384 
DAPHNIA              -----------------YAC-LETILPFLAPDK------------------EVIES---- 1270 
OSTREOCOCCUS         ------------------RA-AIQLLKTISVDN---------GSSKAKRLYEDAVANL-Q 1383 
STENTOR              ---------------VLYDKLSAKVINFLINQG--------------------------- 1205 
KLEBSORMIDIUM        ----------------LAKA-SMNLMRELAEA-----------SSGFK---GGVGIAL-R 1487 
CLUBMOSS             ----------------LRML-VSSVLWSLTRI-----------SSGFK---DGLVQVL-R 1338 
MOSS                 ----------------LAKL-ASKVLTRFTQL-----------SSNLK---SEMVELL-R 1418 
LIVERWORT            ----------------LAKL-SLGVIQRLSVV-----------SSDFK---EGLTKRL-M 1442 
LIGNANO              ----------------LLDC-LSTAWHAVARNL-------APVGSSYR---SSIVSAI-A 1486 
COPEPOD              ----------------FVSC-YIELLRAVRSSW-----------PEYF---SKLENFF-T 1361 
GLOBOSUM             ----------------VSSR-LVEVTTLLNRCL---EQPFKMRL----------MNTF-A 1317 
PALUSTRIS            ----------------LPRR-MESVLRSMKTNL---PKMWQKVM----------VQSL-A 1372 
NEOCALLIMASTIX       ----------------FYNT-LQKLLNLLKNNE---LFIDYKVL---I---SSLA--E-Q 1441 
GLOMUS               --------------QKLIIQ-VETL-----------LKLFKKLSINNV---TQLAQDL-A 1479 
LOBOSPOR             --------------L--TIL-RDEL-K---VA----LRVISKLPMSIT---RSCGEML-M 1416 
SYNCEPHALASTRUM      --------------T--WMT-SEKVLHVMQLFL---HAMVGKGPPKFL---RTFAKSV-N 1396 
FUNGIVORUM           NSDVLELLKRSLE----------------EVLS----------QPKYD---ITAWCSM-K 1384 
HALBUM               -------NNKQVNELPLNLI-VDRVCQ-LIVNQ----------GDKYR---DTLIGYL-G 1507 
DPURPUREUM           REEIRNLMSRSFKFPPLIEI-IDHIFSLFIAVR-----------PKYQ---DFFKLSL-Y 1506 
PVIOLACEUM           KQEISNLLGRQFKFPPLSEI-TARIIKILIENG----------GAKYK---DTIYQVV-R 1494 
AMPHIPOD             ----------------LLPR-LVDTLQTFQRYL----------SQEQK---LVLRKSI-D 1428 
SHRIMP               ----------------LPSR-LEEILGILARRG----------PSEVI---GEYSDYL-E 1405 
MUDCRAB              ----------------LPSR-MEEVLKVMQKKV----------PNVVS---AAFIQTL-E 1404 
TARDIGRADE           ----------------LPRQ-MSEFLKATTTKV----------DALWT---VMIRQAV-T 1433 
HYDRA                ----------------LPEE-MYTLSEKMRKFA----------PDHFL---NSFYNVL-S 1369 
SALPINGOECA          ----------------LPKK-TGVVLASLCLS------------GEPR---TNLVAAM-R 1399 
SPIDER               ----------------LPME-VSIVVSKLSK----------------K---SEFHAFC-L 1413 
LIMULUS              ----------------LPHE-TTHLLKAFYKL-----------PSPVL---EDFAHSL-E 1409 
SCORPION             ----------------FPKE-TRTLLKVFYEYM----------PKPLY---NNFNEHL-Y 1415 
ROTIFER              ----------------LSPK-IRQFYKLVIQNL----------PTDKQ---NKFRQQC-Q 1438 
CIONA                ----------------LQAL-NTSALQAALTHL----------PQNKN---NLLVASI-A 1410 
OCTOPUS              ----------------LPDE-LQNLLNIFLKKL----------PAEFK---QQMRESI-K 1392 
CAPITELLA            ----------------LPEQ-TLGTLQILMRSL----------PRNLA---QELIESV-S 1422 
LIMPET               ----------------LPSE-VPTKLMFVGITN--------------------------- 1398 
SCALLOP              ----------------LPRE-MEQVMMVMSKKL----------PTKLF---DNMKHQF-T 1445 
LINGULA              ----------------LPEQ-MEQVLRIFSRYL----------PPKAL---DMFRRTL-K 1430 
OYSTER               ----------------LPTE-MEQLLKVLNAKL----------QPDVL---AAMCKEF-G 1418 
SNAIL                ----------------LPHE-MMQVLKVLSKQL----------PLPER---KELVKIL-E 1425 
SPONGE               ----------------ISEA-AVSCLTAMCTSL----------PIDVK---QNLIAYI-A 1422 
PRIAPULA             ----------------LPEQ-TERLLIALSWKL----------PNAPK---KELHSRV-A 1435 
DANIO                ----------------LPEV-CFPLLKALASA-------------PYR---TQLESCI-R 1430 
ESHARK               ----------------LPNV-CVKLLNAVMKS-------------PFK---ETLVDSV-R 1427 
BSHARK               ----------------LPDI-CVRLMKAALRS-------------PYQ---ESLECSM-K 1429 
XENOPUS              ----------------LPNI-CIKLMKALGNT-------------SYR---SSLEVSL-K 1444 
STERLET              ----------------LPDI-CVRLLKALAKS-------------PYK---GQLEISM-K 1443 
GAR                  ----------------LPEV-CVHILKALLKS-------------PYK---TQLEQSI-R 1430 
HUMAN                ----------------LPDV-CVNLMKALKMS-------------PYK---DILETHL-R 1420 
PLATYPUS             ----------------LPDV-CVSVMKALKKS-------------PYK---DALEGNI-K 1424 
TASDEVIL             ----------------LPNV-CVNLLKALKKS-------------PYK---ESLEINI-K 1427 
COELACANTH           ----------------LPEI-CVRLLKALMKS-------------PYK---DTLEASI-R 1431 
CAECILIAN            ----------------LPDV-CIKLLKGLMKS-------------PFK---NDLEFSI-K 1433 
CANARY               ----------------LPDI-SVRLMKALMKS-------------PYQ---ESLKLCL-K 1422 
OSTRICH              ----------------LPDI-SVRLMKALMKS-------------PYK---ESLKLSL-K 1392 
GECKO                ----------------LPDI-CVRLIKALMRS-------------PYK---ESLVTSM-K 1431 
TURTLE               ----------------LPDV-SVRLIKALMKS-------------PYK---ESLELSI-K 1431 
ALLIGATOR            ----------------LPDN-TVRLMKALAKT-------------PYK---SSLELSI-K 1389 
APLYSIA              ----------------LPKE-MSQVLAVVHKHL----------PAQLL---KQFKVTL-R 1442 
TRICHOPLAX           ----------------LPQQ-MKDVCGLFQMKL----------PKDKR---ELMIITL-K 1410 
SOFTCORAL            ----------------LPEQ-TFELCKSLASKL----------PKQFL---IHLTTTL-M 1424 
STONYCORAL           ----------------LPEQ-TGVLCKLLVQRL----------SGECL---ERLKGTL-E 1447 
SEA_ANEMONE          ----------------LPEQ-VSMTEAAWHIS---------------------------- 1413 
SEACUKE              ----------------LPKT-TSQLLELMAANL----------PPKCC---EEFKTSV-A 1434 
LANCELET             ----------------LPQE-TKQLLLLMCRSL----------PSQQG---ALLKSQV-A 1451 
STARFISH             ----------------LPKT-TRKLLRLMSTHL----------PANLR---NNLSKAV-T 1456 
SEA_URCHIN           ----------------LPQT-TNRVLDLLYTKL----------PTEQL---KKLETVI-H 1449 
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PARAMECIUM           EIFDN--QFVSFAQT--I-------TNKDLIKDINELKFFLKGLKWISNQ--CSD--DQD 1409 
TETRAHYMENA          DIFKG--NKPQKFEE--I-------ISDEQKLKENELKIFLEGIKLIFKL--CSQ--SSR 1464 
STYLONCHIA           ---------------------------------------------MLMSM--CLG--YLK 1444 
APHANOMYCESa         KHLES----STYDR---T-------L--LFNMESDLAQRLCMTYKQLD---QIK---YWD 1349 
APHANOMYCESe         QVLSN----SPYRR---E-------N--LFDMDSNLVQWICATYSELH---KIN---FWS 1318 
PYTHIUM              DDSAE-SSESPTVR---I-------DRQLLSLRLVNELVVCD-VVE-------------- 1429 
PLASMOPARA           DVSSS-E--S-LSD---H-------SDTITSLTLFGSKVLSAELVK-------------- 1414 
BREMIA               HVDSS-E--T-FDK---Q-------SETISSLSLFGSKVLCAGIAG-------------- 1400 
AEDES                EKLSS--SMEDFSD-------RIE-DLMSSETIGLEDGNCAKGILMVAQR-YTT---FKR 1454 
MIDGE                TEVIT--NFNEVWQ-------NCD-KSLNEKTISLLESNKLRGIDLMLIQ-LKH---VLS 1417 
BOMBUS               IYVEK--HIYDFVV---LDNIIY----GKK--NFTELKQYVRGLSFLD---RRN---ILN 1350 
ANT                  NSVRE--HVIKLLN---LCDIV-----END--SCDDLIQHVNGLSLLK---RCD---ILD 1368 
WHIPWORM             DHLKS--RHP--------WPDVNN-VFSADSCDMSEAQRTTRGYALLK---RMG---YLP 1422 
TRICHINELLA          EYLTQ--FYP--------WPDVES-VVTCDSHLAIEQQQLLNVYGMLV---EVG---LQS 1436 
BEETLE               NVLSK--YVTDNFN--------D--EFDLKDHVKLKQRHIVRGIYILQTLS------LKQ 1361 
BARNACLE             DSLAR--RAAG---RSVCQALGEA-LSSQ---HDQHVAQQLRGLRTLQ---SSR---LLS 1368 
THRIP                DYLSS--VAPDMLN-------RFH-EAIRRDRVLPHDKELVRGLSVLQ------------ 1361 
FLEA                 SIIEK--LNECIHEYFNETEVNFN--S-----V---SLSVAKNNCLNAISSIC-----KH 1362 
WHITEFLY             DAFST--EVSVVYENLINKPLMYQ-LL-----HQASNNEVAEGLVLLQQIQSCR---SKN 1399 
TICK                 DLVDH--RPECGLDKVLAMPLTNL-DCLRNDLLKW--IGLASGYRLLA---ELR---II- 1415 
TERMITE              KAVSS--MQTDVLS-------NLQ-DSLRNDKVTLEQRQLLKGLEILH---KCG---MLS 1428 
DAPHNIA              -VLNS---EFRLEY---------------LNLAETRSLDIIRGLILIV---KSV---YMG 1305 
OSTREOCOCCUS         QMVSI--PKFNLSE-----------VDLSSTQGCIAAQRLVDGYTGLA---SVS---MLR 1424 
STENTOR              --V----KAENILK---IWETAYFPTERLQKTGLKGLTALLESQT-LL---KTP---VLQ 1249 
KLEBSORMIDIUM        SLMEEPGGSFDLGA--VSLDEVLGVSGRAAGQGAAELLSLVRGYQQLF---HAG---ALT 1539 
CLUBMOSS             EMLN-TSSEFDIST--LELHQ--ITEG-----RLSQSMNLVKAYQHLH---TVG---ALV 1382 
MOSS                 RVIEGDDPAYDLNN--LSFSS--KISGKPKALSLEDALSLVKGYQQLS---QVK---ILP 1468 
LIVERWORT            VL--LADNKFDLSG--IDLSL--DGSGNSGSLGVEDAMSLLKGYQQLH---LSG---SLL 1490 
LIGNANO              AELELAGQSVTVQR---LLPQSG---LASDPPSVAGAVRLARGVRALR---DCG---LLA 1534 
COPEPOD              KVYQE-D---ELFS-----PNHLL----VGIIDGNPNMHAVKTYLRLT---KHK---MLT 1402 
GLOBOSUM             EYLLS-SD-FDLRK---T--------NIYSRRQTTLYLQVTNGLQSLR---KCG---ILE 1358 
PALUSTRIS            DVYFN-DQ-IDVAK---V--------NPKDLQRRGTLLRTVAGLQQLC---RAD---MFD 1413 
NEOCALLIMASTIX       ESIYS-KKFIDTYQ---E-------V-----NSLSENSAFLNSIYILN---ASG---ILQ 1479 
GLOMUS               EIAFS-DE-VDLLN---I---------ELDKSDPTYYDQITHGYLVLS---SSG---LFP 1519 
LOBOSPOR             EAISS-GDLIPLSA---S-------PDVKGQD-PIRFKAVIDGLELVR---ECD---VLE 1458 
SYNCEPHALASTRUM      AIIRT-DD-LDLTQ---L---------QHGQGALIEMLQTLQGFKVLQ---SVK---LFD 1436 
FUNGIVORUM           EKHFV-EMSN--VI---I-------GMIKLDEATGLITQV-------------------- 1411 
HALBUM               E-MIS-SSSCNLGE---I-------GVLITTEGTDRLVSLINGYNILQ---KQS---ILD 1549 
DPURPUREUM           EIILD-KKSFNLLN---I-------NELINLEGTDKLIQLIHSYQILY---KFK---FLD 1549 
PVIOLACEUM           E-YIL-LDQYNLLQ---I-------DKLLAQQGSDRIIQLIHCYKNLY---TNG---MLD 1536 
AMPHIPOD             SLMSG--DNLRLST---LLPLHSS----AVTYVAPPTRHFLQGVAALH---QTE---WLD 1473 
SHRIMP               KQLQK--PENDIIK---MLPLSLS----ETAHINLRSRHVIEGIGILE---KSG---WLA 1450 
MUDCRAB              KYLGS--PQYDVLE---TFTSPLA----EGVNVPLKSQHVIEGLQILQ---RSG---WLA 1449 
TARDIGRADE           -LLLE-KPEYDMVE---L----L-----RNSGKLENVHLLVAGFTVLH---EASQTELVK 1476 
HYDRA                SVLCE--KQYNLLS---HLPLDIC-NTNN--DICDMLCQLASGYKLLH---KCE---LFA 1415 
SALPINGOECA          TTLAS--DECDLLR---MVRD----VLPGRDIPAPLIKNVVSGVQQLL---AAD---LLD 1444 
SPIDER               EYLKS-KNGCNLEK---LLPLKLS----DPRCNSLQMTELLNGYDLLL---KNG---FHA 1459 
LIMULUS              RHITS-EESSNLMA---MLPLDLR----KKYIDHLMLRHLLNGYEQLI---NCG---FWP 1455 
SCORPION             EYL---ESKCNIYN---LFPLNLN----DKDLKILEIQEMLLGYEQLI---ENK---LWP 1459 
ROTIFER              QIILD-SRELNLD------------FLVLKDIDWINLSQTIAGYEILS---DFK---IFK 1479 
CIONA                ERLAG---IGSLFE---SLPFPFG----STASHTNNAIHLITGHQTLN---SCE---ILL 1454 
OCTOPUS              NQLVN---QRDLLT---VLPIHLK----SPNTNYFKLQQLLTGYRILN---KVK---LLG 1436 
CAPITELLA            RHLNM--SSCDLSS---KLPIPLL----EPNQDYIQLRLLVSGFEQLN---SAG---LLS 1467 
LIMPET               --------FSDLFS--LLTNLSLN----NPVVGHTVLQHLVSGYILLN---KTG---LLV 1438 
SCALLOP              KT-LS--GRRDLSG---YLPLTLS----DLKLDSIYLQQLLGGYHQLH---TAG---LMT 1489 
LINGULA              SKLDS--GSYNLLK---KLPHILS----GPSEDHMTDSHLVAGYQLLH---KTD---FLL 1475 
OYSTER               RL-LQ--GDRDLSG---LLSRPLD----DPSTDHVFLQQLVSGYQLLH---SVG---LLS 1462 
SNAIL                QE-LK--GKGDLFG---QIPISLT----SSSIDYTNLQQTVEGYCQLH---DVR---ILL 1469 
SPONGE               SNINT-GQTNNVIN---RLPVSY--NESTTSSGILLFNRLVQGHIYLA---ESNK--CLS 1471 
PRIAPULA             RSLSE-K----KYN---ILPRLPC-LMTDTGDDTRYLSSLVCGYEQLY---KAE---LLL 1480 
DANIO                MRITK-QSVEELCA---I---DL--YETDTRNSHASMNLLLSACRQLH---QSG---LLN 1475 
ESHARK               KRITA-QSIEALCN---V---DL--YSPGARTDHAGLRSILSACQQLH---KAD---LLN 1472 
BSHARK               KRLKS-QSIEDLCN---V---DL--YSQ---SDHAKLNSILLACKQLH---KAG---LLN 1471 
XENOPUS              KRVTL-QSIEELCS---V---DL--YDPGARFNRVKLGSVLSACKQLY---KAE---FFN 1489 
STERLET              RRISY-KSVEELCG---V---DL--CNVDARSDRARLVFVLSACKQLH---KAG---LLN 1488 
GAR                  RRVSQ-QNVEQLCA---V---DL--YGSEARSEHARLALVLSACKQLH---RAG---LLN 1475 
HUMAN                EKITA-QSIEELCA---V---NL--YGPDAQVDRSRLAAVVSACKQLH---RAG---LLH 1465 
PLATYPUS             KRVTA-QSIEELCT---V---DL--YKPDARFDRPRLASILSACKQLQ---RAG---LLH 1469 
TASDEVIL             KRITP-QSIEVICA---V---NL--YNSDARFDRANLASLLSACKQLH---KAG---LLH 1472 
COELACANTH           KRITA-RSIKELCS---V---DL--YNPDARLDHIRLGSILSACKQLY---DAG---LLN 1476 
CAECILIAN            KRITS-ESIKDLCD---V---DL--YNQDARHYHARIGSILSACKQLH---KAG---LLN 1478 
CANARY               ERITP-QSLEDLCS---V---DL--FNSEARLDQVRFGAVLSACKQLQ---KSG---LLH 1467 
OSTRICH              ERLTP-QSLEDLCS---V---DL--FNSDARFDQVKYSAILSACKQLQ---KAG---LLH 1437 
GECKO                KVITP-ESIEEFYG---V---EL--YNPDSRLDHVRLGAILSACKQLH---RVG---LLH 1476 
TURTLE               DRITS-QSIEELCS---V---EL--YNPDARFDHVRLSSILSACRQLH---KAG---LLH 1476 
ALLIGATOR            KRITS-HSIQELCS---V---DL--YDPDARFDRVRISSILSACKQLH---KAG---VLH 1434 
APLYSIA              RLL---ETECNLTS---SLPLDLS-S---ASLDYTQLSQMVGGYRQLH---AAK---LLM 1486 
TRICHOPLAX           ELLSR-NRSYNLPD---LLPIRFD-RDNELNIDFERLTFLIKGYKQLL---TMG---ILK 1459 
SOFTCORAL            SKISL-GGRCNLFE---LLPLPLS-GEECDQMDHTRLQLLVRGYQQLH---RAE---ILL 1473 
STONYCORAL           KKIAL-GSHCNLFD---QLPFPLS-NPQEHQVDCLRLAYLVQGYQQLH---CAG---LLL 1496 
SEA_ANEMONE          -MFLG-FSRCNLFE---KLPIPLA-GE-DSRVDHLYLSHLVTGYKQLH---AAG---LLM 1460 
SEACUKE              KRTSS-NRNEDLLA---MLPSVFE-NVRSGQYHANSLEHLISGYKQLQ---RAK---FWP 1483 
LANCELET             AKLSR-RSSHDLFS---HLPEVSA-GV--AELDHVRLTLMVSGYQQLH---NAG---LLL 1498 
STARFISH             RSVTK-SSHHDLTK---LLQSMFG-RDEGLTTDHGKLIHLVKGYEQLH---QAN---LLS 1505 
SEA_URCHIN           KRITA-SRSEDLFS---ILPMLFS-NESDLGLDHVQLQHLVNGYKQLQ---KAK---LLT 1498 
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PARAMECIUM           SNNF------------------------FQE---------CIDQLG-----QVVINFE-- 1429 
TETRAHYMENA          YTIR-----------------------YIEK---------AI---S-----GILNGVK-- 1482 
STYLONCHIA           --LA-----------------------SIDP---------NI---K-----EYLISFR-- 1460 
APHANOMYCESa         GESSSR----------------------------------RRDI-A-----CDFARLA-- 1367 
APHANOMYCESe         HD---Q----------------------------------QEDI-A-----NDFANMA-- 1333 
PYTHIUM              ---LSK----------------------------------LTPH-V-----DNFVSLA-- 1444 
PLASMOPARA           ---SSA----------------------------------ADNY-A-----EIFALVA-- 1429 
BREMIA               ---FPE----------------------------------ADKH-A-----EMFALIA-- 1415 
AEDES                YFSSGTIDFL---------------------------ETISNKLLH-----NIFNGLK-- 1480 
MIDGE                -FDALAQQLL---------------------------VKTAEVLLK-----KLFQCVV-- 1442 
BOMBUS               QLD-KMK--E---------------------------LINRQDTVT-----RIFKALV-- 1373 
ANT                  QTILETN--G---------------------------FANAEHMVD-----QIFRFLV-- 1392 
WHIPWORM             Y-E-IIL--------------------------------NC----D-----NVWEVLI-- 1437 
TRICHINELLA          V-V-ELP--------------------------------RA----E-----FLWTTVA-- 1451 
BEETLE               FTVGRVA------------------------------------PLL-----NKFLQFA-- 1378 
BARNACLE             S---AAPAEL---------------------------RVSGEE---------LFAVVW-- 1387 
THRIP                SVFKETQMWS---------------------------GLIGERSLV-----AVFQAIV-- 1387 
FLEA                 SYVTRSKFWS---------------------------SLANGQYIT-----NIYNGLI-- 1388 
WHITEFLY             SFLMKVLKDK---------------------------SFSTVNLYQ-----KIFNSLY-- 1425 
TICK                 ----RVPDLL-----------------------------AARALVR-----SL-AELL-- 1434 
TERMITE              HIVKELPNQY---------------------------GLDGNQIVK-----HLFSALV-- 1454 
DAPHNIA              AHFPCCKSS-----------------SALL-------KLAVENAVNNEPTSLNFSGST-- 1339 
OSTREOCOCCUS         RVLMREGNTSA------------------------------KVLAE-----VALSRVC-- 1447 
STENTOR              KVT-----------------------EEF-----------AKNMEN---------SLI-- 1264 
KLEBSORMIDIUM        SILPPKRL------------------GEL-----------AEKLAT-----AVFNLKR-- 1563 
CLUBMOSS             PTLGKERS------------------EQL-----------SERLLH-----TVYTISK-- 1406 
MOSS                 LVLNKVRA------------------GKL-----------GERLIL-----TVFGIEQ-- 1492 
LIVERWORT            SVLGKKEG------------------KQM-----------GEKLLA-----RVFQFGR-- 1514 
LIGNANO              DSTADEK----------------------------------RQILD---------RCC-- 1549 
COPEPOD              SPW-------------------------N-----------GVQLLN-----ELLSKLP-- 1419 
GLOBOSUM             AVLM-------AKS--------------VS----------SRQYMA-----LVLRSGI-- 1380 
PALUSTRIS            AVMD-------TRA--------------MD----------TSANIV-----KLV---C-- 1432 
NEOCALLIMASTIX       DIIKYNN---------------------IS----------EYNYFQ-----YYLNCLE-- 1501 
GLOMUS               DLLEHEMTSYMNTS--------------SK----------LYDYIL-----AIWKKFN-- 1548 
LOBOSPOR             S-----MF--DGSS--------------HK----------ACHYIA-----SLYEVFM-- 1480 
SYNCEPHALASTRUM      MVCRQNKT--AGHA--------------SS----------ERAFYE-----DMFDKFL-- 1463 
FUNGIVORUM           --LPRAKGQT---------------LKRI-----------SHDLLS-----QVFDSSQ-- 1436 
HALBUM               VTLKFAKL----------------SLPAM-----------TSTLFD-----YLNEHVD-- 1575 
DPURPUREUM           SILLENNKTIINNSSSNNNNTLPESSTEF-----------STFIIN-----YLFNHCE-- 1591 
PVIOLACEUM           TLLLEISNSTAQTAQSTL-ISKCTNSQSF-----------ANLMLE-----YLFEHST-- 1577 
AMPHIPOD             SLG----------S----------T-DDL-----------ARHVTR-----WASDFLI-- 1494 
SHRIMP               KCN----------V----------VSYSV-----------AKELVD-----WLCGSIF-- 1472 
MUDCRAB              QCS----------V----------IRKSL-----------ASELIM-----WVCNSLF-- 1471 
TARDIGRADE           DYL---QTKKL-------------TSEQF-----------ATKLIQ-----HVNASLTMK 1504 
HYDRA                HLL---SVDV----------------TDL-----------KKKLLE-----SLLDSLS-- 1438 
SALPINGOECA          ECF---FTDR----------------DAF-----------GRELFA-----ALFEYS--- 1466 
SPIDER               NDL---FNNP----------------DKS-----------LNNLLD-----SIWTDSS-- 1482 
LIMULUS              VGG---RKDS--------------SAEFI-----------SRELLN-----AVWKGCV-- 1480 
SCORPION             KQN---CNKS----------------KKL-----------ACDMLS-----SVWESCI-- 1482 
ROTIFER              ITT------------------------DM---------------SK-----FVFDLSQ-- 1493 
CIONA                RIFQEFPNKIPGAN----------NVTSA-----------SEALIA-----SVFDSVV-- 1486 
OCTOPUS              DMN----------------------LESL-----------AAKLFH-----NVSQNIV-- 1456 
CAPITELLA            NTL---VSKSS---------------EKL-----------AEDLVN-----TVFMGMV-- 1491 
LIMPET               NTN---VQQLV-------------FDTVYKVCIYPQFFLGMNIPVS-----VPFSGIY-- 1475 
SCALLOP              SVH---LGSGK-------------A-SDL-----------AQKLFD-----NVFQGVV-- 1514 
LINGULA              PAL---KDGGH-------------SAENV-----------SNNLLQ-----TLFQAVS-- 1501 
OYSTER               KVS---MATTL-------------P-D-L-----------ANKLLE-----YVHSSLI-- 1486 
SNAIL                EVL---GKHGQ-------------P-EKL-----------AELLFD-----SVLKGIT-- 1494 
SPONGE               DVL---KSMGI--S----------EEESL-----------AMRLYTNAL--TIIRGIS-- 1501 
PRIAPULA             PAL---QEAA----------------PAL-----------PASLLT-----SVFEGCT-- 1503 
DANIO                SVL---HSQDA--S----------YGCSL-----------GSKLLT-----SVYKSIA-- 1502 
ESHARK               SAI---DCEAG--S----------LSSSL-----------SLKLLS-----VVYKGIA-- 1499 
BSHARK               SVL---KCQIG--S----------IVPPL-----------NLKLLS-----TVYKGIA-- 1498 
XENOPUS              SIV---PEQVG--G----------Q--RF-----------GSKLLS-----VVYKGIA-- 1514 
STERLET              SAL---QSQAA--S----------FGLSL-----------GSKLLS-----VVYKGIA-- 1515 
GAR                  STL---QSQAA--S----------FGLSL-----------GSKLLS-----VVYKGIA-- 1502 
HUMAN                NIL---PSQST--D----------LHHSV-----------GTELLS-----LVYKGIA-- 1492 
PLATYPUS             AAV---HPQAS--H----------LQRPG-----------STKLLS-----VVYKGIA-- 1496 
TASDEVIL             STV---ESQAT--D----------LPHPI-----------GTKLLS-----VVYKGIA-- 1499 
COELACANTH           SAV---QYQSG--D----------FNLQL-----------GSTLLS-----VVYKGIA-- 1503 
CAECILIAN            SVL---QSQTA--G----------LQFTV-----------GSKLLS-----VVYKGIA-- 1505 
CANARY               SVL---HGQDE--G----------SHFSV-----------GSKLLS-----VVYKGIA-- 1494 
OSTRICH              SVL---HNQDE--V----------PHFSL-----------GCKLLS-----VIYKGIA-- 1464 
GECKO                CTL---QSQGV--G----------LHCEA-----------GSKLLL-----VIYKGIA-- 1503 
TURTLE               STL---QSQGS--G----------LHFTV-----------GSKLLS-----VVYKSIA-- 1503 
ALLIGATOR            SVL---QSQGS--G----------LHFTV-----------GSQLLS-----VVYKGIA-- 1461 
APLYSIA              DQLPAAATAGT--T----------SKADL-----------ASLLLD-----NVFEGLV-- 1516 
TRICHOPLAX           TTP---ADH-----------------KDL-----------IEKIMK-----SVVDCFR-- 1481 
SOFTCORAL            PAL---AKEGE--W----------SAEKC-----------SEELLK-----SVFQGFI-- 1500 
STONYCORAL           PAL---KAQAR--N----------ASEEY-----------AVKLFT-----AVYDGVK-- 1523 
SEA_ANEMONE          DVM---LTRGS--T----------KPLEY-----------GSRLLN-----AVYEGAC-- 1487 
SEACUKE              LRS------------------------AD-----------GSEIVE-----EVFKALR-- 1501 
LANCELET             PA----LGTNS--G------------KSL-----------ASELVS-----AVFKSMV-- 1522 
STARFISH             AAT---TGHGS--G------------SSF-----------AVKLFI-----TVFDSLT-- 1530 
SEA_URCHIN           RQT---TNQAL--S-----------------------------ILD-----FVMRGLV-- 1517 
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PARAMECIUM           --Q-------------GNDQIN---NIE--YVTHLFEFL---------LSE-QRAK---- 1455 
TETRAHYMENA          --SS---E---ENILNKQDSLF-RESRTQQIFQFALD-----------ISS-ESTN---- 1517 
STYLONCHIA           --SLPTIV---EAWFDIDTPIS--NESARVLVKFLSKLE---------I-----PN---- 1495 
APHANOMYCESa         --IDK-------KASGLLTPMQ--DQLTHRAMETAMDMG-------------WDVATFIL 1403 
APHANOMYCESe         --IAE-------RKNNTRSPIR--DQIARTAMQTAIEMG-------------WDLASFIL 1369 
PYTHIUM              --TRA-------LGGASVDPND--RILALEAIKAGCFGG-------------WDMTRVFD 1480 
PLASMOPARA           --RKI-------VEYGHGSPQD--RLVVVAALQAAAASE-------------WNITDIFL 1465 
BREMIA               --SKV-------LDHGNGAPHD--RLVIAAALKGAAACG-------------WRITDIFL 1451 
AEDES                --RERLDE----LFVVDLTPSV--KRFFSCLLHIVLLFKS-------TGTM-ELLVEFML 1524 
MIDGE                --EEKLNV----KRPKLLTPSA--KAYASNIIQLCLKI---------NDFL-STTVTFSF 1484 
BOMBUS               --RESLGE----LIYVTIKPSA--KDYLEILMEFSLIHY-------EFSMT-RMLIEFIE 1417 
ANT                  --SERIGE----LVCRDLSMRM--IEYLRALMEFQFSLLSSTIIGNILSLT-KKLEELII 1443 
WHIPWORM             --NSCVGREAVLLRSTSLLSTK--VGLAKRILDIVPQSA---------AQI-KSLIHILA 1483 
TRICHINELLA          --DVYFS------KRIGLPPSK--LGMVKQIFRVAALTG---------SAV-DVLIKLLM 1491 
BEETLE               --EDKI------IFLDDLQDTT--LSYCITVLNYSLEDQ---------NEF-KVFVDYLY 1418 
BARNACLE             --ESCGRQ--PPT-----DPMT--VRLADTALETALALG---------VPA-RRLLSALL 1426 
THRIP                --EPVLNS--EHKAPVSLNPTA--RMYAQSMLEFYFSTC---------PEL-NQLINNIL 1431 
FLEA                 --EENT----DTDTKIGIFPEHNVINYYGKILSVIFEHV---------DCK-DLLIESVL 1432 
WHITEFLY             --DSNG----TT---VHLSEKD--TDFLRSLFSLATLLD---------EEV-ELLSGFIF 1464 
TICK                 --RSRG----AD-----WTPLG--KELCLRVLELAAALG---------AQA-RDVLEAL- 1470 
TERMITE              --EGQG----DMKRTVVLQPAA--FSYAESLLKFAFLLN---------KEV-TTVICCIK 1496 
DAPHNIA              --------------GDSVSSAV-RLRASSLLVELALLLG---------LSM-EVLSNEFR 1374 
OSTREOCOCCUS         ------------GLGHHANPPQ--RVVGQAIVKLCLHLN---------IAP-NVLLDFLL 1483 
STENTOR              ----------------SKDSHE--ARKGKNQLEFFLKTK---------IE--EKQLRTVL 1295 
KLEBSORMIDIUM        ---------------E-CPPPL--RPVATAMLELATALG---------LSV-GRLLDLVS 1595 
CLUBMOSS             ---------------EPVSPLA--EPLYVEIIRLSVALR---------VVV-DQLLRIVL 1439 
MOSS                 ---------------E-CPPSL--QPITAEMVNLAMSLG---------VNA-TFLVNLIM 1524 
LIVERWORT            ---------------E-FPPIL--ETIASEMVSLSLALG---------TSV-QRLVELCL 1546 
LIGNANO              --QLAESA-----QTTQQHPV------LPQLIDAALTYA---------LND-SALLQPLV 1586 
COPEPOD              -----E------KTLNKISPDI--LKNLEVFIQIILVDE----------SDSEHIAARLM 1456 
GLOBOSUM             ------------TISKSSDLLQ--IQLARNMVWECICNN---------ESQ-EDAFSLIL 1416 
PALUSTRIS            ------------SLREETDPST--ILVVGGLLQVCLMHR---------SSR-ERYFSEIL 1468 
NEOCALLIMASTIX       ------------KLKDNENPSY--DLIIKQLLDICIINS---------EIQ-EECWGKLL 1537 
GLOMUS               ------------NLRDVSDPLW--VELIRKLLSFALSLS---------KYN-GAINQWLL 1584 
LOBOSPOR             ------------SMQSTRDPLW--INYCSALLQFSLGER---------QCR-QRLWDYLL 1516 
SYNCEPHALASTRUM      ------------EMRQSSDPLR--IKLVGDMVRVA-GNS---------LCS-ESPYCRKL 1498 
FUNGIVORUM           ----------------VTNPLE--QNYGSLVLQLCNRF----------DVDTSDVVDKLF 1468 
HALBUM               ----------------NITPAH--LIVYKEILVFILSTG---------HIQPSKLLEYLL 1608 
DPURPUREUM           ----------------NLSPSK--LLISKELIQLVFTIG----------IEPQKLLSMII 1623 
PVIOLACEUM           ----------------KLSPSR--LLVFKQLLELVFTIG----------ISSDKLLSYII 1609 
AMPHIPOD             --TNPSRS---VAAAFAPISHQ-ITSFASTALHVALQLR---------E----------- 1528 
SHRIMP               --KEQNLS---VSGI-SPHPSL--LKFLYTVMQLAITLD---------PKVKHHLLSWAT 1515 
MUDCRAB              --MYG-------SAS-SPHPTQ--LPFLHVVLDFAVTLD---------SQVLELLVKQVT 1510 
TARDIGRADE           YANSGSRK----EAWI---STD--VSQEKALFSLALQCQ---------SSGASAAAFC-- 1544 
HYDRA                --N----K----EKVSFLLPAQ--MLLANSLFRLYLEIN---------PSA--ALTDLFV 1475 
SALPINGOECA          -------------HTSTPEPTN--LAMAGLLADLALSLS---------VPK-SQLLAMLR 1501 
SPIDER               --ICCVSI----NKNIALNPAS--LNLAEKILKVAYKMD---------LQV-QNLAKALL 1524 
LIMULUS              --GNVDGS----TFVATLNPPT--VALMEKLLDITFLLN---------TQP-DYLIEKLL 1522 
SCORPION             --LETEIG----CCIPILNPSV--LNFGKKMLTVALKLD---------ISS-EDLLKKLL 1524 
ROTIFER              --EETESQ------------TT--TEAKRKLFSLCLSIN---------RNF----LTKIL 1524 
CIONA                --KLDDSE--EALTQNEVTPHN--IQLGNKILQLSLHMA---------EAAKKKLVNCIF 1531 
OCTOPUS              --THSDDN---QLTSRTLTPTE--LSLTQTLLELAIQLS---------MPI-NEFMAVMF 1499 
CAPITELLA            --TAVDGK----PTLVNLSPVS--QSLAEKMLTLAFQMG---------YPE-KNLVELIF 1533 
LIMPET               --EEKGKL----KKIITLTPAA--SILGKSLLDLSFKLG---------LKD-NVLITALL 1517 
SCALLOP              --CRNGGG----LEAITLTPVV--HTLMKDMLALSFHLG---------LQG-SVLVEAIL 1556 
LINGULA              --EE--DQ----FRLLECSPST--LELSRKLLELACSMT---------DKP-AQILGAIL 1541 
OYSTER               --CVEGGT----KKSQTPSPTA--QVTATRMLELSFCLG---------VQI-KKVVMCIL 1528 
SNAIL                --EKKDGK----DKTVSLSPAA--HRFASQLLKLAFQLG---------LPA-EKLVEGIL 1536 
SPONGE               --SSPGDG---T-PGYYMPPLH--KLTGELLLKLGLELS---------DSV-EPFLLLVL 1543 
PRIAPULA             --LSPRDG---VSSLTGMSPSV--RELGGRMLRLAFTMK---------VES-DSLLSLLF 1546 
DANIO                --PGTDRK-----SLPSMDVGS--RKLADRLVQLSFCLG---------DQS-EQTVGLLL 1543 
ESHARK               --PGDERK-----SLPSIDVSS--KQLADGLLQLSFSLG---------GQC-EELVSLLL 1540 
BSHARK               --PGDERK-----SLPTMDVSS--KMLADGLLQLSFSLG---------GQC-EELVSLLL 1539 
XENOPUS              --PTNERK-----SLPSLDISS--KRLAEGLLELAFMFG---------GQC-EELVSLLL 1555 
STERLET              --PGDERK-----SLPSMDVSS--RKLADGLLQLAFSLG---------GQC-KELVDLLL 1556 
GAR                  --PGDEKK-----SLPSMDVSS--RRLADGLLQLAFSLG---------GQS-EQLVSLLL 1543 
HUMAN                --PGDERQ-----CLPSLDLSC--KQLASGLLELAFAFG---------GLC-ERLVSLLL 1533 
PLATYPUS             --PGDERQ-----SLPSLEISS--KQLASGLLELAFAFG---------GLC-EELVSLLL 1537 
TASDEVIL             --PGDERT-----ALPSLEISS--KRLASGLLELAFAFG---------GLC-EELVNLLL 1540 
COELACANTH           --PGDERK-----SLPSIDISS--KRLADGLLQLAFSFG---------LQS-GELVCLLL 1544 
CAECILIAN            --PGDERK-----SLPSLDISS--KRLADGLLQLAFDLG---------GQC-DELVSLLL 1546 
CANARY               --PGGERM-----SLPCLDLSR--KRLADSLLQLAFAID---------EQC-EELVSLLL 1535 
OSTRICH              --PGAERL-----CLPSLDISK--KRLADGLLQLAFAID---------GQC-EELVSLLL 1505 
GECKO                --PGDERK-----SLPSLDMSS--KRLAEGLLQLAFAFG---------VQC-KELVSLLL 1544 
TURTLE               --PGDERK-----SLPSLDISS--KRLADGLLQLAFAFG---------GQC-EELVSLLL 1544 
ALLIGATOR            --PGDERK-----CLPSLDISS--KRLADGLLQLAFAFG---------CQS-EELVSLML 1502 
APLYSIA              --QTEDRT---R-TAATLSPTA--QTLANALLELSLQLS---------FDV-DKLVAKIL 1558 
TRICHOPLAX           --GREMNG-----DRTALSPAQ--QKVAAELLDLAFELN---------ETI-DIFFRYLL 1522 
SOFTCORAL            --VQDS-D---VFRIVNLTPAS--RELAKKLLDLAFDLG---------LKI-ESVLHCIL 1542 
STONYCORAL           --PSLNVG---L-QTVILDPAS--QHLASKLLDLAYDLG---------LQF-NYLMESIM 1565 
SEA_ANEMONE          --RAAVRT---SGSIIVLSPAS--HQLACKLLELAFDLG---------IEV-ITIFRRAV 1530 
SEACUKE              --TSED-G---RDVAVSLRPAE--IELGTKLLELAFQMG---------VKV-PILVDLLT 1543 
LANCELET             --TRKD-G---HPTAASLPPSF--HQLTGGLLQLACQLH---------PQG-HDLLDCVM 1564 
STARFISH             --TSDEAG---KLLQANLTPLS--VELAESLLDLAFLLG---------IEA-KMLVSCLL 1573 
SEA_URCHIN           --KRGENG---Q-EARKMTPSE--IDLGQRLLELAFQLG---------VQT-NSLIDCLL 1559 
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PARAMECIUM           ------------------------------NFVISNLIKASDFRQKYEEQLIAFVARNF- 1484 
TETRAHYMENA          ------------------------------EFILQIISQQSQFFQKYENQLLTYVKSKW- 1546 
STYLONCHIA           ------------------------------ETLCEWLTKKHLLYQKSSDLLLSYIAENW- 1524 
APHANOMYCESa         QPTPAN---------------------------------YTLFSAAFDKVFCDRDDVWL- 1429 
APHANOMYCESe         KSTDEN---------------------------------YDLFASTFDSSL-HKSSIWL- 1394 
PYTHIUM              DRDLRR---------------------------------KLSSIYRDIILLLPHRHIWS- 1506 
PLASMOPARA           KSADRR---------------------------------MYASIYSDVIHMLPTLAVWK- 1491 
BREMIA               KPYDRQ---------------------------------KYAFIYSDMTHVIASLAVWK- 1477 
AEDES                NEQKLRLYQQS---------------------VNSTILHGEHFVNTFDQVIFEYVIQRL- 1562 
MIDGE                NDMQLM---IS---------------------QSSSIRHGEHFIETFKQPIFKLFTSNI- 1519 
BOMBUS               NDTMLGS--GD---------------------K--KIKHGVYFFSTFKCEIFRYILKDI- 1451 
ANT                  NDTPVTSV-DC---------------------T--IIKYGEHFLNTFESVIFKYMLTHE- 1478 
WHIPWORM             DCQPVRYL-NF---------------------SSIATKRNDAFVSLFETEIAYVLCRNA- 1520 
TRICHINELLA          NTESVRLA-EC---------------------TSLCSTKGELLIANFSDEIALILCTNA- 1528 
BEETLE               KDYKVQTT-NC---------------------KQP-ISFGTYLFTIFEDTIIRKVVTNF- 1454 
BARNACLE             SEEQVRAG------------------------SGS-AERGWLFFSRFSAVLVPHLLQPA- 1460 
THRIP                DRSPLSQR-DL---------------------QCS-ITHGEHFVACFEAVLVPRLLGV-- 1466 
FLEA                 NDVHIIGN-IT---------------------ESK-LAHGQHFYSIFGNQIIKYLMRF-- 1467 
WHITEFLY             KTDQARLK-DS---------------------LRP-VTQGDHFKYLFFRQIISRFSDS-- 1499 
TICK                 ------LP-SQ---------------------AWE-VL-GAQLCRHF----AERASDYV- 1495 
TERMITE              EQASIQNP-AT---------------------HSS-VLHGDYFFVTF----RS---AIL- 1525 
DAPHNIA              NPANIPGA---------------------------IITYGQYLRSKLGHLVFPVVINQM- 1406 
OSTREOCOCCUS         DRRGP----------------------------NSGKQLGEALYRNYRESFIRTCEFQF- 1514 
STENTOR              AN--------------------------------------SKLFQSNSEILYEYMSRNM- 1316 
KLEBSORMIDIUM        DESEVVSG-GGVPEAQ----------GDTPPGMVRRVTTGALFLSNFSDVIVRRCVFQP- 1643 
CLUBMOSS             DKNGD-----------------------TVDRGTDSVTPGGRFYLSFRKVVVQQVKFFY- 1475 
MOSS                 DEKSV-----------------------GIST-NRKLTSGEVFYMNFRDTIVHQVKFFY- 1559 
LIVERWORT            DEETI-----------------------SLPLQTRKAMPGGIFYLNFRRLIVQQVRFFF- 1582 
LIGNANO              T-------------------------------LLTEHSAGLDLLNSYKPCLTAYFSANC- 1614 
COPEPOD              EI------------------------------ISSDREKDVWFIRTFSMLCHKPILLNM- 1485 
GLOBOSUM             N--------PP---------------------VSGTDDAMVNL-KNLAPTV----SHAV- 1441 
PALUSTRIS            C--------LE---------------------NEKDAETAIKFYQRYASYINSLLARNF- 1498 
NEOCALLIMASTIX       G----LS--TM---------------------TDLKYSDVISFYSKYKFKINYLFITNF- 1569 
GLOMUS               SDIIGFPS-DN---------------------STFYYQNGTIYCQKFSSVINEHMSRNF- 1621 
LOBOSPOR             ---------DS---------------------EHF--EQAKMIYLKYADVINRQIALHF- 1543 
SYNCEPHALASTRUM      ---------LS---------------------NDLSDPERVTVYEKFHPYINACMALHF- 1527 
FUNGIVORUM           DATIIQGG-DQLPSL--GTMELGSVNVEAGRVRIQSMTRGEEFYVKYHDALDKYTLEHR- 1524 
HALBUM               PPIKVLTK-STTTTTTTSSTITDKQLEEEEKRQQKQIEHQSNFYKTYHSELIEYISKNF- 1666 
DPURPUREUM           NESNTKKS-KDVDANNQ-----GD-----GEDSIHVKDINDIFYKSLFTEINTYISSNF- 1671 
PVIOLACEUM           DPTVKDKK-DKKDDNNNN----SDKMDTDDKPEPPKDSRYDIFYKYYIIEINTFVSNHF- 1663 
AMPHIPOD             --ETVSEV-LE-----------------------LVIAAGDEPL-VHADAVMTVLVLRC- 1560 
SHRIMP               NSDTVSGT-SG-----------------------QEVEKGSHVLSILGPKLIPQFLESP- 1550 
MUDCRAB              NMEDVKGV-TG-----------------------QQIEKGFHILNVLGNKIIPHILPCC- 1545 
TARDIGRADE           ---------------------------------ISSHSTQVSIYSKLRSVVFTYLFPDTA 1571 
HYDRA                NEK-F---------------------------SQNTKSRGLVLYDLLRSVIINYYIDYP- 1506 
SALPINGOECA          DDTPTPQA-GHSLS----------TMLASASKSATQTTRGALFYDTYRTVLAPYIARHF- 1549 
SPIDER               ETTEEEHS-------------------------KLVVTKGLLVFNLFTNSISLFAVESA- 1558 
LIMULUS              VTDNVLTT-KR----------------------DTYSRLGLVVFGLFQAKISRYLAKTA- 1558 
SCORPION             DEQQLYVS-NL----------------------KTKTRRGLIMFSTYQQEISLFAGINS- 1560 
ROTIFER              QNYLEE-------------------------------QSANVTLSYFRAEIFTQCLNFY- 1552 
CIONA                SNKQVATL-NF--------------------DVESHRSKGILFLSTYSLAIYKELCQHP- 1569 
OCTOPUS              TEEAHQ---------------------------QN-TSCGKILLCIFKQEVSGYIIEHA- 1530 
CAPITELLA            NSNNIHGV-ST---------------------SVQCSPHGTLFYAAFKSVVNLNFVKSV- 1570 
LIMPET               NDDMIQGK-TP---------------------SVN-LQHGEAFFLMFKSVICQYIAENG- 1553 
SCALLOP              DQTLVSGS-SK---------------------GLE-QCHGDLVFSMFKSVIAGHMAVES- 1592 
LINGULA              SK-------TK---------------------TKN-QNSSQNFYAMFQSTINLYLMKEA- 1571 
OYSTER               DESMVEGT-AK---------------------GYS-QSHGELMFTAFKTTVSVHLAKAM- 1564 
SNAIL                DIRIIQGL-SL---------------------GIE-YMLGDHFFTLFKTPISSHVAASS- 1572 
SPONGE               SPAQSGAG-A----------------------SFA-AQDGLLLYITYSGLINNKLLLHI- 1578 
PRIAPULA             DDTRLLGV-SA----------------------KQ-TTKGSMFYSTFGHEINNHLVGMA- 1581 
DANIO                NTITLSVP-LS---------------GSLNPHFLS-FSHGEYFYSLFQTSLNTELLRSV- 1585 
ESHARK               NTMELSVP-LS---------------GATQKNFIT-FSHGEYFYSLFSETINAELLKSL- 1582 
BSHARK               NTVELSVP-LS---------------GASQRHFIS-FSHGEYFYNLFPETINSELLRNL- 1581 
XENOPUS              NTVILSVP-LP---------------GTSQRNIIN-FSHGGYFYTLFAETINTELLNNL- 1597 
STERLET              NSIMLSVP-LS---------------DTSQKNFIT-FSHGEYFYSLFQETINSELLKNL- 1598 
GAR                  NTIMLSVP-LS---------------GTSDKNFIS-FSHGEYFYSLFQQTINIELLGSL- 1585 
HUMAN                NPAVLSTA-SL---------------GSSQGSVIH-FSHGEYFYSLFSETINTELLKNL- 1575 
PLATYPUS             NTVVLSVP-LA---------------GTSQRNLIS-FSHGEYFYNLFSATINTELLKNI- 1579 
TASDEVIL             NTVVLSVP-LS---------------GTCQKNLIN-FSHGEYFYSLFSEVINTELLKNL- 1582 
COELACANTH           NRVTLSVP-LS---------------GTSQRNFIT-FFHGEYFYNLFMETTNSELLRNL- 1586 
CAECILIAN            NTVKLSVP-LS---------------GTSQRNIIS-FSHGEYFYSLFSETINTELLKNL- 1588 
CANARY               NTVVLSVP-LS---------------EASQNQLMN-FSHGQYFYSLFSETINQQLLKNL- 1577 
OSTRICH              NTVVLTVP-LL---------------GASRKNLVN-FSHGEYFYSLFSETINEQLLKNL- 1547 
GECKO                NSLMLSVP-LS---------------GVSQRNLIS-FSHGEYFYSLFSDTINRELLKNL- 1586 
TURTLE               NTMMLSVP-LS---------------GTSQRSLIS-FSHGEYFYSLFSETINQELLKDL- 1586 
ALLIGATOR            NTAMLSVP-LS---------------EAAPRNLLS-FCHGEYFYNLFSETINHELLKNL- 1544 
APLYSIA              DKSSVQGA-RK---------------------NIE-IGHGDFFLTTFSSTLASHIMTSSA 1595 
TRICHOPLAX           DETKLYGD-SN---------------------SAT-ATLGMTLYYTFNSNINAFLAKVS- 1558 
SOFTCORAL            NKSCLADA-KG----------------------SS-STVGMVFYQTFHNTIEHLLIKNS- 1577 
STONYCORAL           EDSND---------------------------NPG-SSCGCTFYRIFQTSINGFFIERA- 1596 
SEA_ANEMONE          NILLI------Q--------------MICFLFSDG-SSVGAVFYTTFQASINTYLIKNA- 1568 
SEACUKE              KEDRKVWN-S----------------------TTE-IPHCEVFYAAYKSALNDELACQS- 1578 
LANCELET             NKTPLMTG-GGK--------------------KSS-TFQGMVFFSTFKSCICQQLIKTC- 1601 
STARFISH             DKTALFSG-RS-----------------------S-TSKGAVFYTTFKTKLNGEMAVQA- 1607 
SEA_URCHIN           ETTPVVSS-TRS--------------LTSKLSASQ-TSLGVLFLTTYKQPIMDQLVKHG- 1602 
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PARAMECIUM           --------ESI----GQIYFQY-I--------------C--------------------- 1496 
TETRAHYMENA          --------NLI----GQKYLML-A--------------K--------------------- 1558 
STYLONCHIA           --------NHFKLNVGEYLIIK-A--------------K--------------------- 1540 
APHANOMYCESa         ---------QVV----RGLLSHVQ------------------------------------ 1440 
APHANOMYCESe         ---------NVA----VGFMSNIE------------------------------------ 1405 
PYTHIUM              ---------RVA----KLLITDDI------------------------------------ 1517 
PLASMOPARA           ---------RCA----SKLVSLSL------------------------------------ 1502 
BREMIA               ---------RCA----SELASLSL------------------------------------ 1488 
AEDES                --------PESL----NLILDR-L--------------S--------------------- 1574 
MIDGE                --------KETI----QLLVNE-M--------------K--------------------- 1531 
BOMBUS               --------EKSI----EIFNDL-L--------------Q--------------------- 1463 
ANT                  --------RMIT----VVCNDM-W--------------R--------------------- 1490 
WHIPWORM             --------TEFI----EEGIRA-F--------------E--------------------- 1532 
TRICHINELLA          --------ELFL----KHLKEA-S--------------R--------------------- 1540 
BEETLE               --------DVFF----TY------------------------------------------ 1460 
BARNACLE             --------A---------REAV-L--------------S--------------------- 1467 
THRIP                ------------------HHQT-V--------------S--------------------- 1472 
FLEA                 ------------------PIDA-V--------------K--------------------- 1473 
WHITEFLY             ------------------FSKA-V--------------H--------------------- 1505 
TICK                 --------PAAL----ALAEG--------------------------------------- 1504 
TERMITE              --------EHML----ACFEHS-V--------------S--------------------- 1537 
DAPHNIA              --------TSVL----PFIPQE-G------------------------------------ 1417 
OSTREOCOCCUS         --------DDYA----TDLLITTS------------------------------------ 1526 
STENTOR              --------ESGF----GVFINSMAGKPEKMFEFLVPFLEKAKRLIEAKEVNLTIFLKNFI 1364 
KLEBSORMIDIUM        --------RAAL----ERIFSQ-T------------------------------------ 1654 
CLUBMOSS             --------KKCL----PVLMKE-S------------------------------------ 1486 
MOSS                 --------KDCL----RLILEA-A------------------------------------ 1570 
LIVERWORT            --------RDCL----AFILKA-A------------------------------------ 1593 
LIGNANO              --------QSLL----TILAASPL--------------L--------------------- 1627 
COPEPOD              --------QTLV----SKGVQ--------------------------------------- 1494 
GLOBOSUM             --------CSYP----SSFIKS-M--------------R--------------------- 1453 
PALUSTRIS            --------DQYV----DFFEKH-L--------------Q--------------------- 1510 
NEOCALLIMASTIX       --------EIFN----KYLSFC-I--------------S--------------------- 1581 
GLOMUS               --------REFA----KIFFDN-I--------------N--------------------- 1633 
LOBOSPOR             --------VELS----PVISCA-A------------------------------------ 1554 
SYNCEPHALASTRUM      --------KAFA----PILLED-I--------------E--------------------- 1539 
FUNGIVORUM           --------AVMA----RVLASK-I------------------------------------ 1535 
HALBUM               --------ESFS----PLFIDR-I------------------------------------ 1677 
DPURPUREUM           --------ELFL----PLLANR-I------------------------------------ 1682 
PVIOLACEUM           --------ESFL----TLLANI-V------------------------------------ 1674 
AMPHIPOD             --------SYAV----QRCVQL-A--------------Q--------------------- 1572 
SHRIMP               --------DDAL----SRCVEM-I--------------R--------------------- 1562 
MUDCRAB              --------DLIV----TTLLEL-V--------------K--------------------- 1557 
TARDIGRADE           LRSSDQRQRLFF----YGLIGGDA--------------E--------------------- 1592 
HYDRA                ---------LSL----QKGFDN-S------------------------------------ 1516 
SALPINGOECA          --------KVFA----EQLLPH-V------------------------------------ 1560 
SPIDER               --------ENFV----KTIASN-L------------------------------------ 1569 
LIMULUS              --------NTSL----SLLVEN-A------------------------------------ 1569 
SCORPION             --------KHFI----SSLMNN-I------------------------------------ 1571 
ROTIFER              --------SDIL----DFLFSK-L------------------------------------ 1563 
CIONA                --------ALYI----PLITNH-T--------------C--------------------- 1581 
OCTOPUS              --------AELI----PLIMAK-S------------------------------------ 1541 
CAPITELLA            --------EKFV----PLLMRH-L------------------------------------ 1581 
LIMPET               --------RTII----PILTNQ-A------------------------------------ 1564 
SCALLOP              --------DMCV----KSLATR-A------------------------------------ 1603 
LINGULA              --------KYFI----PELVNY-A------------------------------------ 1582 
OYSTER               --------AQAV----PVLCEH-A------------------------------------ 1575 
SNAIL                ---------DVV----SLLMNK-A------------------------------------ 1582 
SPONGE               --------KMAI----DVLLKN-A------------------------------------ 1589 
PRIAPULA             --------TVLI----PKVLDR-I------------------------------------ 1592 
DANIO                --------DRSV----PLLLSS-A------------------------------------ 1596 
ESHARK               --------KSAV----TQLMRS-A------------------------------------ 1593 
BSHARK               --------NSAV----AQLMTS-A------------------------------------ 1592 
XENOPUS              --------DTIV----VELMKS-S------------------------------------ 1608 
STERLET              --------DTTV----AQLMKS-A------------------------------------ 1609 
GAR                  --------DSTV----PQLMSL-A------------------------------------ 1596 
HUMAN                --------DLAV----LELMQS-S------------------------------------ 1586 
PLATYPUS             --------DTAV----LELMKS-S------------------------------------ 1590 
TASDEVIL             --------DTAI----LELMKS-S------------------------------------ 1593 
COELACANTH           --------STAV----SQLMNS-A------------------------------------ 1597 
CAECILIAN            --------NTAI----LQLMKS-S------------------------------------ 1599 
CANARY               --------DVFI----VRLMKS-S------------------------------------ 1588 
OSTRICH              --------DVII----LQLMES-S------------------------------------ 1558 
GECKO                --------DVAV----LHLLKS-S------------------------------------ 1597 
TURTLE               --------DVAI----LQLMKS-S------------------------------------ 1597 
ALLIGATOR            --------DVAI----LQLMKS-A------------------------------------ 1555 
APLYSIA              --------REIV----RSLMTH-A------------------------------------ 1606 
TRICHOPLAX           --------NRCL----PMILDL-A------------------------------------ 1569 
SOFTCORAL            --------SEHL----PKILEY-N------------------------------------ 1588 
STONYCORAL           --------NIHM----ANILMK-A------------------------------------ 1607 
SEA_ANEMONE          --------QSHI----PQLVSM-A------------------------------------ 1579 
SEACUKE              --------QHSV----RALLKE-G------------------------------------ 1589 
LANCELET             --------AESL----PVLLQQ-L------------------------------------ 1612 
STARFISH             --------QKVI----PLLVRE-G------------------------------------ 1618 
SEA_URCHIN           --------QDTV----YELSNR-V------------------------------------ 1613 
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PARAMECIUM           --------------KETHLFRQGIL--LVNKVPQNQV------------HHFFKFQF--- 1525 
TETRAHYMENA          --------------DNISLLKLTIP--LLQSIIQSFNRK--------EKEESLLILIQN- 1593 
STYLONCHIA           --------------DEPSLYAVFIP--ILEKLSQKTP-------------NYYKILLRS- 1570 
APHANOMYCESa         -------------THPSF-IHTLHH--VLELTSSNNKNL----SKRTELAPLVAPFAKF- 1479 
APHANOMYCESe         -------------NYESCALNTFQR--VLEA------NP----KSSDGLAPYVNDFAKY- 1439 
PYTHIUM              -------------T-TQRL-VGLVE--LLTEVASLKVHP----AGSSEMDNFVEDFLPH- 1555 
PLASMOPARA           -------------E-NDFVVNVLID--ILRQVACSKVYL----RKSAEWDAFTATLVAA- 1541 
BREMIA               -------------D-NDFVVNAFLD--ILRQVTSFKVYT----PRSADWDMFTKTLLPN- 1527 
AEDES                -A-------N-N---FIAIVKWMCN--FLEFLYQRKRA-----EVP-ALKSVSEFLLAK- 1613 
MIDGE                -T-------T-NDTNRLRIVAVLSE--LNDYIFKHCTD-----NKE-LLDVNLQTMIKH- 1573 
BOMBUS               -R------------DPSTLLMIMEQ--LFLFVQRYKK----E-FHD-CVEVLVDTVIKK- 1501 
ANT                  -D------------NSSFLLKWIED--LLLFLRQHKR----E-LQA-HVNTTVDIILQQ- 1528 
WHIPWORM             -D------------NDEEFIQLLCS--LLSCV----VRSADL-RKC-YGSRLVDDVVSL- 1570 
TRICHINELLA          -C------------QPDVVGRALFH--TVSVV----VHSSDL-RKK-YGRELALQILQI- 1578 
BEETLE               -CLEYKDK-----------IDKTVE--FIFYIL--RCIGLNK-HFK-TQHGIVNIVLTN- 1501 
BARNACLE             -PLVSR--AAAHPRGVQLLTAVVRT----------TAADRQL-RRQ-HGAPLARLLAEG- 1511 
THRIP                -ALAEHLTPEVSPQH----LTILSS--IL----RWRCSVSST-TRY-HLMQTVACLFSK- 1518 
FLEA                 -KTITNLDGA-SPIKRHIIVDFLIQ--IILYIYRNEK----E-NEF-LISNISETMLNH- 1522 
WHITEFLY             -HLITPDKI-----HADILLAIMKE---------HECSPP-N-INQ-RNSELVKCIFQK- 1546 
TICK                 --------------APKMLTTVMSH--ML-------QDKE-L-TSR-RGSELSLEVMRC- 1537 
TERMITE              -CLIKDISAN----NVQWVISTVTE--ILQYYAKIRKSKH-Q-DST-TLCAFERSIVNH- 1586 
DAPHNIA              --N-------GDSQQWALLLELLQA------ANQTQ--R-----FSDKRKWIVQNVLDS- 1454 
OSTREOCOCCUS         --A------DVTSAGGRVATDIILG--VVDRATST---LQCGGRMSLNGVGIRNAIEKNI 1573 
STENTOR              KQTTPLFATLALVPSPEFSMGIIRAYCIFMEMAKDLSIFNEG------------------ 1406 
KLEBSORMIDIUM        -------------PRNGTMRALLGA--ILSHYLAGE--------DKLSRASVVDQMAAN- 1690 
CLUBMOSS             -------------VRNETARLILHA--VLDEY-----QG-----ETITKGSFVGEFLLH- 1520 
MOSS                 -------------AEKQAARMLLIA--LLDSYLKPSEMG-----ASITKSSFMQEFLQH- 1609 
LIVERWORT            -------------VGNRTARLLINA--VLDDEIKSIEQG-----SSLSRDIFLKEMILH- 1632 
LIGNANO              KAATAPATAAATIARLPALAAILES--LAASV-KRTALSKQGC-ADDTPKQLASQILAK- 1682 
COPEPOD              ------------------SGDILQSVQMLVNIILNRKQP-------GLGKELISHVMQH- 1528 
GLOBOSUM             E------G-----VEASFAIVLIDN--FLNWIE---TAE-----SKSEVEIFVKHAIADS 1492 
PALUSTRIS            H------P-----IVHTIL-LGIPD--YLI-VN---RTS-----KADECRAFMDQFVKHS 1547 
NEOCALLIMASTIX       E---------------NIVTDIIND--CIDLINDYKSII-----NEKIKSKFLIQISNQI 1619 
GLOMUS               D-F-TRDQ-----MNIDIIKDLILN--LIDYLISKKDT--------QQSVEFLIHLNSEF 1676 
LOBOSPOR             -EF-NPF-----------VLAIWND--FLDYMYSHPE-L-----S-TEKDTFLDMLTKDY 1592 
SYNCEPHALASTRUM      GDF-MPR-----------VII---G--LVEYLKDNRKTL-----A-KEINCFTTELVS-S 1575 
FUNGIVORUM           -------------AQYSLAVRIVLSVSHIASKL----------------------THPF- 1559 
HALBUM               -------------VQTNHIDTILNDICIYKQTIQFNNTT----DKQSKKNDMKSIMIPF- 1719 
DPURPUREUM           -------------IHTNHIHKVLNDVCILKQQPNEK--S----NM---SKD-IQSIVNF- 1718 
PVIOLACEUM           -------------IQTNSIHKILNDICILKQSLSSQKLI----NP---KKE-ILSIIGF- 1712 
AMPHIPOD             --A----------GGWKKAVLLLLS--LARTLLKDSALR-----KK-YSEELVRGVETT- 1611 
SHRIMP               --E----------GRFLPAMGFASA--LLTCLIRNADIR-----KK-YSVKVVQSFLKH- 1601 
MUDCRAB              --E----------GKFLEVMSFNGM--LLNTLIRNSELR-----KK-HSVKVVQAFLHH- 1596 
TARDIGRADE           EHA----------GTWRSRHAVLKD--ALEYVCRNRPAR-----KR-YETTLEKLVMQS- 1633 
HYDRA                --E----------TLSYVHLIILQDI-LAEYVSQKK-----------SSVKNVQQFTFQ- 1551 
SALPINGOECA          --G----------D-G-RVYRLVHDA-ARALVTGDTEM------RR-YADEFFTAFLDG- 1597 
SPIDER               --N----------HQLFNEISILLK--FIDCVACSKILR-----KK-HGKQVIDAFLNN- 1608 
LIMULUS              --K----------KKPKVVPSIILG--VLDFISSNKNIR-----KE-VGTAVVESLFSC- 1608 
SCORPION             --N----------KSKTTVLKILVG--ILDSIGKVKEFR-----YR-YGKDIINSIMCQ- 1610 
ROTIFER              --S----------SKFSKILQFLIN--FVEFIAMDKHLR-----KT-NGQKLILKVFES- 1602 
CIONA                --K----------ADASTCNFILTG--VLDYLATNRHAR-----KQ-HAASVCDLILCQ- 1620 
OCTOPUS              --D----------SNSQIVGHILIS--VLDI-LKHKSFR-----WK-HASQVCDIILKN- 1579 
CAPITELLA            --E----------ANGETLSSVLIG--IAESVISDRPLR-----KS-HGKMVSRAIVSQ- 1620 
LIMPET               --K----------THGRKVNSILGA--TVDYIARDRTLR-----KK-EGPNVASTILSE- 1603 
SCALLOP              --G----------ADGRKVSRILVA--MVDHVTRDKALR-----KR-IGQNIVKSVLMQ- 1642 
LINGULA              --S----------KESSVVSSVLSS--LLEQISRDRQLR-----GG-EGKTVVDVVLSC- 1621 
OYSTER               --Q----------KQCYRVMSILVT--MVDTVSKDKNLR-----KQ-ISANVVTSVVEK- 1614 
SNAIL                --T----------VDPHRVCNVLVA--MLENVAQDRRIR-----KS-NGPRIVDMVASK- 1621 
SPONGE               --K----------THPQQVSVILNL--LLEYVQKDFKINNNNNNKE-TVETLCTELISH- 1633 
PRIAPULA             --N----------NRESVVMTILTD--LLDQVGKDRETR-----KR-YGSGVVNTVLQC- 1631 
DANIO                --N----------QNPSMVSVLLNG--MLDHSFRERSVR-----KS-QGSQLAEQVLKG- 1635 
ESHARK               --S----------ENPKMVSTVLNG--MLDQSFRDHTVR-----KT-QGVLLVSAVLTN- 1632 
BSHARK               --R----------ENPKMVSAVLNG--MLDHSFRDHTVR-----KK-QGIYLVSAVLSN- 1631 
XENOPUS              --L----------EDPKMVSCVLNG--MLDQSFRQRTIR-----KQ-QGVKLVNAVLEN- 1647 
STERLET              --A----------ENPKMVSMVLNG--MLDQSFRERSVR-----KT-QGSQLVGGVLGS- 1648 
GAR                  --A----------ENPKMVSAVLNG--MLDQSFRDRSVR-----ES-QGRQLVKRVTQA- 1635 
HUMAN                --V----------DNTKMVSAVLNG--MLDQSFRERANQ-----KH-QGLKLATTILQH- 1625 
PLATYPUS             --V----------DNAKMVGTILNG--MLDQSFRDRIVR-----KQ-QGEKLVDAILQN- 1629 
TASDEVIL             --V----------DNAKMVGAILNG--MLDQSFRDRAVR-----KQ-QGMKLVATILQN- 1632 
COELACANTH           --A----------ENPKMVGAILNG--LLDQSFRNRTVR-----KQ-QGSQLVDTVLQN- 1636 
CAECILIAN            --V----------DNPRMVGTILNG--MLDQCFRDRTVR-----KQ-QGVKMVIAVLQN- 1638 
CANARY               --I----------SNPQMVGSILNG--MLDQSFRDRAVR-----KQ-QGAKLVTAVLRN- 1627 
OSTRICH              --V----------SNPQMVGSILNG--MLDQSFRERTIR-----KQ-QGVKLVTAVLRN- 1597 
GECKO                --L----------DSPKMVGTILNG--MLDQSFRDRAVH-----KQ-QGVKLVNAILKN- 1636 
TURTLE               --V----------DSPKMVGTILNG--MLDQSFRERAVR-----KQ-QGIKLVTAVLRN- 1636 
ALLIGATOR            --V----------DNPRMVGTILNG--MLDQSFRERTVR-----KQ-QGMKLVTAVLRN- 1594 
APLYSIA              --S----------KEPRCVSRVLLA--VLDHALKDRSLR-----KK-EGVAVCREMVSS- 1645 
TRICHOPLAX           --A----------SKSFMISGILSG--LLDFILRDRGLR-----QS-KGIHISKKILSS- 1608 
SOFTCORAL            --R----------DEAQWVSSTVIA--LLDSMVKDKELR-----KM-NGRKMTTVLLES- 1627 
STONYCORAL           --A----------SSPFLVLSLLNG--ILDQVIRDKILR-----TR-NGSSFVAVLLNN- 1646 
SEA_ANEMONE          --T----------SYSSHVCSILNS--ILDQFNRDKTSR-----KR-YGSVVCASIVNS- 1618 
SEACUKE              --G----------T---RVMGILNG--LLDQILSNRNQR-----KR-YGMVVHSALLTH- 1625 
LANCELET             --T----------AEPVWVGSILHG--LLDHLAKDKTLR-----KK-EGAALCDSLLQS- 1651 
STARFISH             --G----------KDVTVVSSVLNG--LLDYLTSSREVR-----RT-HGMSVHSAILTQ- 1657 
SEA_URCHIN           --R----------EDRGTIGMIIYG--LLEHAVGNREIR-----KR-YGMAIYSAVLTQ- 1652 
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PARAMECIUM           -----------KVNRENSAL--LLLEIQINNIV---------LNQT---K---------N 1551 
TETRAHYMENA          --LPVI-----NIERKEDTF--LEIELKLNWLI----MSSIEGLVI---E---------K 1628 
STYLONCHIA           --VPEN-----WNEQERTDF--TEFEVATSKVKIYTFIANACQVQL---R---------D 1609 
APHANOMYCESa         --VLH---------AT--TE---KEQP--LLMSTLLLFVRSILDKS--------T----L 1509 
APHANOMYCESe         --ALS---------TA--AK---DQS---SLLKILDQVFNNFQDVK--------S----L 1468 
PYTHIUM              --LKSM-----IGKMADEGN---DAQRTRLCLESIRQTVDIFKHCSRRMADVLDL----G 1601 
PLASMOPARA           --VKQF-----INKLETVKR---ETQPALSLLQILKHFVELSQNCSSTYVEALRL----G 1587 
BREMIA               --AKHF-----VDSLDAFKA---NTQRALSNLQVLYYILELWLHCSASFIQALCI----D 1573 
AEDES                --WAPI--CDRASEIDNK-----FGSTDLRLVEFMSNLA--MASPFA--LSEIG-----R 1655 
MIDGE                --WPII--YQISQEMDNN-----LNSVDLAIINLITKMA--LTSPIE--LHELG-----N 1615 
BOMBUS               --FTIF--ESVINNLEDR-----RQ-KLINILGIAVHLK---HKPIE-----VS-----S 1538 
ANT                  --FTCL--NNAVFNVDSR-----KE-RLLNIYSNAVHLK---SKPTE-----AT------ 1564 
WHIPWORM             --CNLK--MNLWADVSCS-----SENLKLLWVKLVMKLL----LINS--KIDNW-----P 1610 
TRICHINELLA          --FGQE--LLYWADVVVS-----NETLKMLWLKLMMKLI----LIDS--KITEW-----P 1618 
BEETLE               --WDIF--EEFFNE-SLS-----NIQLGYKLLKLFNPTI------KS--SRLQC-----D 1538 
BARNACLE             --WQQL--ES-------A-----SEPALVQLLGLLLLVH----LPLV--GE--------D 1541 
THRIP                --WDKF--IFWANA-DPC-----KEAWLISLINQIV-------ELDI--DFHSV-----E 1554 
FLEA                 --WNDI--VQHVTE-SDA-----VD--LVTYLGIIVPVSN-----VV--G---------- 1553 
WHITEFLY             --WDII--QIYGNK-YDN-----SYARMSTVLDILMALVK-TFKNRV--GCFRS-----P 1588 
TICK                 --WPSM--ERFWSE-G-T-----SQDVVNGALHMLEKLV--LLAPEV--GSPKG-----P 1577 
TERMITE              --WNKL--SSFVEG---N-----SEQVY-QLLGLVVNLARIMPQPDR--GLARC-----E 1626 
DAPHNIA              --WKVL--KKHA---------E-SYRQHFNLQLLINCLASIDIDVV---G---------- 1487 
OSTREOCOCCUS         SHLRHL-----YEDHDSATA-EMRNTCHQRFLTIIRKVMTLDANLR---IDESI-----A 1619 
STENTOR              --LHEL-----Q-----------NNEFFNHLVTLLEKFMARDQAFNV--KKESF-----H 1441 
KLEBSORMIDIUM        --LRYL--QRWT-----EPE-A-SLEEKRAFLAIVGKLLVVDGGDPP--RALAQ-----P 1732 
CLUBMOSS             --LTEL--RPCY-----LDG-S-SVTDKQFIAGIIHKLLVLDKAS--V-VGGSQ-----P 1561 
MOSS                 --IEVL--APLC-----RAG-S-SLTLRLFFLDILHKLLMLDTGKDVV-LNIKY-----S 1652 
LIVERWORT            --LKCL--HPCC-----ASY-A-GLADKQFFLEILQKVLLLDLRSENL-LQHDQ-----S 1675 
LIGNANO              --WTLV--QQLW-----DYG---NDDCRFSVLGILTNLLAVDAELV-------------K 1717 
COPEPOD              --WNSV--KGSI-------------NSRTDILRTI-FLLRSLSKV--AEFKD-----E 1561 
GLOBOSUM             SFTTSI--ISFY---------Y--RTGEHSLTRFWRKFLKISSVTL---AISEE-N---A 1532 
PALUSTRIS            AFLTKV--VREY---------N--SGNT---LQLLKKIVQLDPKVL---ARTAT-S---D 1584 
NEOCALLIMASTIX       DFIKSY--LSFH---------L-DKKNFYIIIDFFKKLFKLDNQFI---DKYAS-S---I 1660 
GLOMUS               YFLKSF--VKIC---------T-YD--RHYLLKLWNGLFMLEPNLL---RRFSL-E---E 1715 
LOBOSPOR             STLESI--VNYL---------G--KDQISMTVAIWKRLVALSPRIL---R-NSKTD---T 1632 
SYNCEPHALASTRUM      SFLKDL--IAFW---------K-SQPKLLNLAAFLKGLFGADPGLL---YRTANKG---H 1617 
FUNGIVORUM           --LHEL--FRHSNQLMEMLS-SPQSTHRENAVQLARQIIQN--GFV---KDSSE------ 1603 
HALBUM               --LIKI--SSHL-----LKD-VGKTTDKENIIEFTKNLINIDTPTF---FETKE------ 1760 
DPURPUREUM           --FKEI--SEWT-----LNP-NLKIVEKENIVEIIKNLIKINPLQF---FENKQ------ 1759 
PVIOLACEUM           --LEKI--KQWS-----LSN-NLKIVEKENIVEFTKNLIKIEPIVF---FETKQ------ 1753 
AMPHIPOD             --WGTL--ATYG-----STSDLVSNCSTSDLVSLMSLLMLVDQGRV---VAERCNAAPPA 1659 
SHRIMP               --WPTL--AAQA-----GKTSLHQ----DSVLSLLSSLFLIDREGT---IKSHCTSS--- 1642 
MUDCRAB              --WSTY--STEA-----GKSSIHQ----ESVLDLLSSLFLVDREGT---MKAHCSAE--- 1637 
TARDIGRADE           --YGSF--VEAR-----PDEVKKDMDTVRSVLGVIKLLLQISQKT----LKTGD-----A 1675 
HYDRA                --FLKY--PEKL-----ATG-IRFEKTQIQVLDIFILILN---VFE---G---T-----L 1587 
SALPINGOECA          --FLHV--RTWI-----NSA-GAGSETHVQGMRLVSAVVRCGVRPE---TAQRH-----A 1639 
SPIDER               --WNSV--CVWW-----RDH-PDIDSI-YSVLSLMTKMLLIDSKVA---LNESN-----Q 1649 
LIMULUS              --WGKL--NHWW-----SNA-ADEDDLNNTVVLLLTKLLIIDPAVV---TSCSL-----P 1650 
SCORPION             --WSRL--QQCL-----EES-CDI-DLQNDIITLITKMFLIDSSFI---KGNVN-----Y 1651 
ROTIFER              --WPKF--EPYW-----SFE-S---QFKILMISLLTKCLMIESP---------Q-----P 1635 
CIONA                --FDKN-LKPWI-----NTD-E-DTDNLNNLLTLLRKIIMLDSSVC---TKPNH-----P 1662 
OCTOPUS              --LNMI--ENWW-----RDD-A-SEDTQRITFDILLGILRLDSKVL---SDGQN-----P 1620 
CAPITELLA            --WSSL--SVWW-----SES-TASLDTKMVAITLLTKLMQIDSTVI---IDVKN-----K 1662 
LIMPET               --WKKF--STWW-----TNN-A-PPELQNLAISLLTKVLLIDSRVT---SHTSH-----P 1644 
SCALLOP              --WKTI--AGWC-----DSK-S-SIDLQSMTLLLLTKLLLIDSKFV---STPSS-----P 1683 
LINGULA              --WSQLQLQQWW-----APD-S-PQEVKMSALNLLRKMLLINGKVV---SDPTH-----P 1664 
OYSTER               --WKSI--SSWC-----LA--T-PELHSM-AMLLLTKLVLLDSKVV---TDSSS-----G 1653 
SNAIL                --WHHL--ESWW-----QAG-S-SDLQGL-AVLLLTKLLLVDSKAV---LNVEK-----S 1661 
SPONGE               --WQDL--SLWW-----EDG-S--KDLKSAAVTLLQKIIALKPKLL---LKSAD------ 1672 
PRIAPULA             --WGHL--RDLW-----VAT-S-TPDRKDMLLMLLRKLLLIDSSVA---TKGSH-----S 1672 
DANIO                --WDLL--RPWW-----DGP-AATPESKTSVLSLLAKVLQIDSSVC---SNTSH-----P 1677 
ESHARK               --WTRL--ESWW-----SEN-S-SAESKMAVLTLLSKVLQIDSSVS---FSSNH-----E 1673 
BSHARK               --WAKL--DSWW-----SVK-S-SPESKMAVLTLLSKVLQIDSSVS---FGNSH-----D 1672 
XENOPUS              --WRRL--DSWW-----YKD-S-PSESKMAVLTLLAKVLQIDSSVC---FDINH-----S 1688 
STERLET              --WTSL--QSWW-----ASS-S-SAESKMAALTLLSKVLQIDSSVS---FNTSH-----L 1689 
GAR                  --WSSL--GSWW-----SSP-ASTSESKMATLTLLSKVLQIDSSVC---FNVNH-----E 1677 
HUMAN                --WKKC--DSWW-----AKD-S-PLETKMAVLALLAKILQIDSSVS---FNTSH-----G 1666 
PLATYPUS             --WKRL--DTWW-----AED-S-TPESKIAVLTLLAKVLQIDSSVS---SNTNH-----A 1670 
TASDEVIL             --WKKL--DTWW-----AKD-S-VPESKMAVLTLMAKILQIDSSVS---FSINH-----G 1673 
COELACANTH           --WTKL--SSWW-----IRS-S-SPESKMAALTLLSKVLQIDSSVS---FNPNH-----A 1677 
CAECILIAN            --WKKL--DSWW-----DKN-S-APESKMAVLTLLAKVLQIDSSVS---SNAHH-----E 1679 
CANARY               --WEKL--DGWW-----AKG-S-SAESKMALLTLLAKVLQIDSSVS---FNTNH-----E 1668 
OSTRICH              --WKRL--DSWW-----AKG-S-APESKMAVLTLLAKVLQIDSAVS---FNTNH-----E 1638 
GECKO                --WVHL--DNWR-----TRD-S-APESKMAVLTLLAKVLQIDSSVS---FSTQH-----E 1677 
TURTLE               --WMRL--DSWW-----AKD-S-APESKMAVLTLLAKVLQIDSSVS---FNTNH-----E 1677 
ALLIGATOR            --WMRL--DTWW-----AKD-S-APESKMAVLTLLAKVLQVDSSVS---FNTKH-----E 1635 
APLYSIA              --WREV--GSWW-----GAD-S-SAETQGLALLVLTKVFLIDSQFI---KEL-G-----P 1685 
TRICHOPLAX           --WNSL--KCWW-----LTP-D-AQDLLQISVNILNKCLTLDPQFA---TQSND-----S 1649 
SOFTCORAL            --WERL--SHWW-----ENG-G-E-ELKRSTAILIRNILIVDPKCL---SEVKS------ 1666 
STONYCORAL           --WTSF--EIFW-----RTH-S-AMDLRHSILMILKKMLILDPAKV---TDCNR-----L 1687 
SEA_ANEMONE          --WEVF--SSLW-----DMS-S-SSELKQALLEIMKKLLLSDPKCL---IDPAK-----P 1659 
SEACUKE              --WGAL--ARD----------K-SPDAQRAALLILKKLLQIDSKFV---MDVSH-----V 1662 
LANCELET             --WPKL--APWW-----EEG-A-LQDSKSTALTLLRKILIIDSQVS---RDPAH-----P 1692 
STARFISH             --WDIL--MGGL-----KKG-C-STDLQSFALLMLRKLLQIDAKFV---SDTTH-----P 1698 
SEA_URCHIN           --WDTL--SNL-------------GQEDDFMLNLMKKVLQIDFKFA---TDPTH-----P 1687 
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PARAMECIUM           INREYVKGLLK---------------DGLNTGRSIEIHIDALILFGLYIKHID------- 1589 
TETRAHYMENA          NYSDYVEKLIE---------------VSLKVEKSLFIHEQGFNLLGFYLKCI-------- 1665 
STYLONCHIA           RSNHYAIKFIDHLC--------EKVSKYLKERYPVHIKREVLNLVGMIYNLETQ------ 1655 
APHANOMYCESa         PLVDCTAGVNQLLC----DP--ST---------SVGVKVAALQLIPVLIQA-----NATE 1549 
APHANOMYCESe         ALFDCALGIKQVLC----DK--SK---------AASLKVDAMHIIPHMLKF-----SP-D 1507 
PYTHIUM              PFPDMRDATITVLK----RR--EI---------SSSAKGDCLSILAGLGTALS-----AE 1641 
PLASMOPARA           PILDIQNACSLLLK----QR--GC---------SYLVKADLLQILGLLGPSSILATKERQ 1632 
BREMIA               PILDIQNAVTRLLK----ER--GC---------SYLVKANSLRLLRLLGPTSVLVSSEEQ 1618 
AEDES                KAAGFERWLLPLIA----NA--QN---------SLDLKAKAMFLLPAL--VGDS---DFE 1695 
MIDGE                RLENLQIWLFNFLQ----NR--NY---------SFELKSKGVFLLPCV--ASSN---DTA 1655 
BOMBUS               LSKDFYMWILNQLM----D---NL---------DIEYKIYILHNFLV--CLTDM---TDT 1577 
ANT                  QNHEFYQWIRDQLM----N---NN---------DLEYKIKILKNFFV--CLTDV---TDP 1603 
WHIPWORM             CASSIFRCYFKLLN----DQ--SL---------CLGFKNQMLALLAAFCCCEK------E 1649 
TRICHINELLA          EFAPMASAYFMLLN----DQ--SL---------TLDFKNRMLSLLAGFCTFDR------H 1657 
BEETLE               NLKKWLLWVLTYET----NVMWRE---------EFELKIETIDLLSDILD---N---LDE 1579 
BARNACLE             QAASPVAWYTRLLD----GD--RL---------TLEQKRPALRLLTAMLRSAT------L 1580 
THRIP                NVTHICSWIIKLLT----DS--SR---------TLSLKTDLLYCLPIVCSIS-------E 1592 
FLEA                 PINYLAEWCMKLLM----NT--TV---------SLDTKSKVLDVLPFI--TGPK---DIE 1593 
WHITEFLY             EAVGIIKWLMEQLG----K---DI---------DVNLKFSILDFLVALFNPGSQ---RDA 1629 
TICK                 HFERLFGVFLKLLE----RS--GA---------TLADKVLVLDLLPVF-ASDIR---PDT 1618 
TERMITE              ALQK---WVITQLT----SR--DL---------QLHYKSRALDLLVCL--AGPQ---EDT 1663 
DAPHNIA              RNSDVKQWVIGCWN-----Q--RT---------DVTLASDLVQLLNVFIVDCSE---SEE 1528 
OSTREOCOCCUS         SNDTIVSGLMRCVR----ND--CI---------ALSSHVDAIT---ITCD--VLQ--DHR 1657 
STENTOR              LYAISWEFYGIEIY---------------------------KKLKPLFFE--IQ------ 1466 
KLEBSORMIDIUM        AARVVVPAYEAFLSQPAAPG--EN---ESERGLRVSLKREALGLLPFFLGPGVD---GET 1784 
CLUBMOSS             AFQFILEVLFAFLSATTLGV----------WSECAMLRKSALLLVPFFLEESMD---SSL 1608 
MOSS                 SFDFITETFLSFLSCSSED----ATNSRLGSSAAFTLRTTSMRLLPFFFSANVD---SGV 1705 
LIVERWORT            SRSFIQESFISCIDGAENAG--DSIDGISDKEASITLKTHVFVLVPLFFKPTFG---QEF 1730 
LIGNANO              SNDQVFVLFVGVLN-----S--RV---------NFDLIVNGLALLGYMCR--NP---STE 1756 
COPEPOD              NTKPAVSWFCNLLK----NP--SI---------ELKVKYKGFQILGLMLQ--CT---D-- 1599 
GLOBOSUM             LSQCFWSEFFLNFN-----H--RS---------SLKALSDLFDLLPL-VM--VA---N-- 1568 
PALUSTRIS            FCTVFTDAYVTLLD-----V--AN---------PLATITDALNLLPAFLL--VP---S-- 1621 
NEOCALLIMASTIX       CKDEFCKIYLSLLE-----P--SI---------NLKVKSESLKLFPIFDS--LL---TNN 1699 
GLOMUS               FQNLFRENYEAFLD-----K--QI---------DLEFKNEALDLLPFYFK--SD---L-P 1753 
LOBOSPOR             FVQYFFKIFQSFFE-----R--DP---DKREYLTLPVMSEAFPILPVFLT--YP---G-Q 1676 
SYNCEPHALASTRUM      TFDVFFDAIRALLD-----R--DA---------PLSVKMEAFDVLPVYLT--VQ---A-E 1655 
FUNGIVORUM           GLQWINYLLNKMMS-----R--SI---------PLSLKMQVIELLPGICV--NQ---KM- 1641 
HALBUM               GYDFVYQLLINYLN-----R--SN---------SLAFKNKALVLLPDLLL--FP---KHH 1799 
DPURPUREUM           CYDFVYNIITNYLN-----R--SN---------PLPFKNKVLVLLPYLLS--FP---KHH 1798 
PVIOLACEUM           GYDYVYSIVTNYLT-----R--SN---------PLSFKNKVLELLPYLLS--CH---KHL 1792 
AMPHIPOD             PPCQLLEFWLRTVA----DP--KT---------ELQVKITCLQLLPLFCA--LN---DHV 1699 
SHRIMP               -RSDMVVFYNGLLA----DA--KV---------ELQAKIKVLKLLPFFFT--MG---EDI 1681 
MUDCRAB              -DAGVLKFYRRLLI----ED--KA---------TLSMKNKALKLLPFFLT--MS---KQV 1676 
TARDIGRADE           EVKKLYDFYISVLLTPIASD--PQ---------GAATKNRALTLLAAFLD-------GAN 1717 
HYDRA                KDLPFLNALIEVLF----DS--KN---------SLAVKEKVISCSPHIFKK-GS---SQQ 1628 
SALPINGOECA          NFEQVLEVYKRFLE----DR--AV---------DMTSKRVALQLLGPLCK--GT---QHV 1679 
SPIDER               FSMSILPTYLTMLS----KE--NN---------TMDFIVHALDILPFFCESSTS---SEN 1691 
LIMULUS              YDQSLCSVFISLLT----RK--GI---------SLSFMGHVLDLLAFFLKNNDT---N-K 1691 
SCORPION             DSNSIFFSFITLLQ----KS--EM---------SLEFKICVLDLLPFFLCDAFL---C-- 1691 
ROTIFER              KNEKVFQMYFEFLT----DE--KS---------MLNFKAKVLDLLHFFTN--SP---K-- 1673 
CIONA                CHSTVFTIYTSTIS----SN--KL---------DLSFKNQFLDLLSFFTL---S---STH 1701 
OCTOPUS              TCELLHKFFYILLS----KK--TV---------ASSFKVSLLDLLPFLSV--SP---EPH 1660 
CAPITELLA            SFYYVFKMFLGLIS----DK--NN---------TLQFKTRVLDLLIFFCN--LP---AEE 1702 
LIMPET               SFSTIFEMYQTMLV----DN--KT---------NLAFKNKVLDLLPFFAM--AQ---ETY 1684 
SCALLOP              SFEDVFGTYLQCLT----DT--RT---------NLAFKCRVLDLLPFFIN--VP---KPH 1723 
LINGULA              SFSCVFSMYQSMLT----DT--KS---------SLLFKCKVLDLLVFFAK--LP---EKE 1704 
OYSTER               HFPEVFETYLSMLT----EK--KT---------TLSVKCKILELLPFFAT--LP---EPH 1693 
SNAIL                HFTTVFTSYCTILA----EK--KT---------NLAFKNRALDVLPFFAA--VP---DAK 1701 
SPONGE               VSKPLVDMYTAMIG----DE--KL---------ELNFKAVMIDLLPSFLLLSS----PEH 1713 
PRIAPULA             AHRDVYDTYCCLLV----DA--GT---------SLAFKTRVMELLHFYCE--LP---EQE 1712 
DANIO                AFNAVFTTFTALLT----DV--SM---------PLNLKSQALIMLPFFTA--LP---SMP 1717 
ESHARK               AFAMVFHTYTTILT----DS--TL---------ALNLKSQAMIILPFFAH--LP---EEN 1713 
BSHARK               AFSMVFQTYTTILT----DS--TL---------ALNLKTKAVIILPFFTQ--LP---EEN 1712 
XENOPUS              AFAEVFKTYTSILT----DQ--KL---------GLNLKSQAIIILPFFTK--LT---GEK 1728 
STERLET              AFAVVFSTYTTLVT----DS--TL---------PLNLKSQALIILPFFTN--LL---GST 1729 
GAR                  AFEAVFTTYTALIT----DS--AL---------PLNLKNHGLIILPFFTN--LP---EST 1717 
HUMAN                SFPEVFTTYISLLA----DT--KL---------DLHLKGQAVTLLPFFTS--LT---GGS 1706 
PLATYPUS             AFSAVFNAYTSLLI----DK--KL---------GLNLKSQAVLILPFFTN--LT---GDR 1710 
TASDEVIL             AFLDVFTTYTSLLD----DP--KL---------GLNLKGQALIILPFFTN--LT---GER 1713 
COELACANTH           AFPAVFNTYTTLLT----DQ--TL---------ALNLKSQAVIVLPFFTN--LP---EDH 1717 
CAECILIAN            AFSAVFNTYTSILT----DQ--KL---------GLNLKSQAIIILPFFTN--LT---GDS 1719 
CANARY               AFTAVFNTYTSLLT----DQ--NL---------GLNLKGQAVIILPFFTN--LT---GEK 1708 
OSTRICH              AFTAVFSTYTSLLI----DQ--NL---------DLNLKSQAMIILPFFTN--LT---GEK 1678 
GECKO                AFSDVFNTYTSLLT----DQ--NL---------GLNLKSQAVIILPFFTN--LV---GER 1717 
TURTLE               AFSAVFNTYTSLLI----DR--NL---------GLNLKSQAVIILPFFTN--LT---GDR 1717 
ALLIGATOR            AFFAVFNTYTSLLV----DQ--NL---------GLNLKSQAVVILPFFTN--LT---GER 1675 
APLYSIA              GVESVFEMFLSMLT----DC--HT---------TLAFKNQVLDLLPFFVT--LK---GEQ 1725 
TRICHOPLAX           SFETVFNFFLSLLS----GT--ST---------SLAFKKYVLDLLHFFLV--SS---DKR 1689 
SOFTCORAL            -SRGMFKTYNGLLK----DK--TI---------TLTVKIQCLELLPCFTSATIP---SEQ 1707 
STONYCORAL           TFPSLFEMYLLYLK----DK--ST---------TLAFKGQVLELLPYFTK--ST---EEY 1727 
SEA_ANEMONE          AFQIVLKMFTSVFD----DK--NL---------TLTFKSRAVELFPYFKN--LP---DNY 1699 
SEACUKE              AFQGTFTSYLSMLT----DP--ST---------NLTFKTQALEILYFFVQ--VP---DSE 1702 
LANCELET             AFQPVFTMYLDMLT----DS--RS---------TLPFKSQVLDLLPFFTV--LP---QTQ 1732 
STARFISH             VFSSVLEAYSFMLT----DA--ST---------SLTFKAQVMDVLFFFTS--LP---DGE 1738 
SEA_URCHIN           TFRPVFNQYLSMLR----DS--KK---------SLAWKTQVLDVLYFFAN--VP---EKE 1727 
                                                                                  
 



Supplementary Figure 6 CLUSTAL OMEGA ALL PHYLA, EXPANDED 

 48 

PARAMECIUM           ----------TDLPNYLNDLANKYFPIKISDL-K---KGSAEELNFKTILKKLTEMIKL- 1634 
TETRAHYMENA          -NNADFF-VKRGLRDKVNSVRSKYFPMKVKEL-K---RDSKQEIDFKSILGCMINMIKL- 1718 
STYLONCHIA           -RENEFVHDKDNINFSLRTLQSQFFPIKTREL-V---RNSNVYNNFHIIVEGFLSLLIL- 1709 
APHANOMYCESa         FG--------PPLVDAVGHLVVHGFPVHSTDV-A---RGSLDFESFELLFHTYLSMLVQ- 1596 
APHANOMYCESe         CT--------EIMTEGIAHLVVHDFPVNSNDI-T---KGTVAFDAFEMLFQSYLFVLVK- 1554 
PYTHIUM              GI--------KQIAEVLAAFVVDEFPISSADV-H---RGTRDYEVFQLLMDKLLLVVEE- 1688 
PLASMOPARA           PS--------DPILNALIAFVFDEFPIVSVDV-S---RGSRDFDVFHMLFTEVLHVVEQ- 1679 
BREMIA               VL--------KMTLDALVEFVFDEFPIVSTDV-I---RDSKDFNTFHMLFLELLGVIER- 1665 
AEDES                -K--------ASVAEALQKLQNQHFPLRSSEF-I---ANSAERVSFENCLTALLDAMVV- 1741 
MIDGE                -L--------NEKLMNDLNSMQYNMPLRSREF-P---EGSLARVGLVRFTEELFQALLT- 1701 
BOMBUS               -K--------PEVLVILRNLKNNRLDVCPNDF-S---QKNVKALKITNCFHKLVMLLPV- 1623 
ANT                  -D--------LQ--MNLQILKINRRSLCS-DL-S---ETSVNAMKVIDCFETLLVLLST- 1646 
WHIPWORM             -K--------ENLESELKLFVVNNFPLKSSEF-A---SEAAKFEQYIIACERFCDAFAS- 1695 
TRICHINELLA          -A--------CELGRSLKLFMVNNFPLKSDEF-A---KGTAKYDQHVAACQKILFAFGC- 1703 
BEETLE               -N--------TDLRRSLDCFKAKLISETSPIP-AEERPF---------ILDKLLSLIP-- 1618 
BARNACLE             -S--------ANICSLLERLESRHFPLESSEL-A---AGSPALATYRAVLASLCEALEM- 1626 
THRIP                -P--------SDVKNSLLSLKNQHFPVQCSEF-R---PGSEELATFKRAFEALLQSLVI- 1638 
FLEA                 -N--------PELTQALKTFQSLHFPLESKEF-R---EGSIERASYMSAFSALLNSLCK- 1639 
WHITEFLY             -T--------Y--DNVIEPAIHAYTAALETHI-LGESSFDKNYILVKTSLNKLLAGLEL- 1676 
TICK                 -G--------LKLRDALEEMVAQHFPLDSSTL-L---PGAPEYLCYVSAMRKMVAGLER- 1664 
TERMITE              -N--------QELRSALQTLREQHFPQLSTEL-H---SGSVGYSGFVNAFRKILRGLEE- 1709 
DAPHNIA              ----------KTLFASLQQFFTHNFPSKSTEL-E---KDSDK-SAYFSIFNRMIGLI--- 1570 
OSTREOCOCCUS         VLRAQKDALEKSLGDSLKNMMVQ---ERCDAF--------TFQRRFPSTINAFKQAFAM- 1705 
STENTOR              ----------------------NQYFLPSTQN-L---QPSKETNDFEIMSRSFFELFNR- 1499 
KLEBSORMIDIUM        -R--------RRVLDSVRRLVAEHLLIQSRDL-P---QGSPQFNNYVRLLEGLLRALVA- 1830 
CLUBMOSS             -R--------TRLIGSLTSLVTSHLLVREADL-P---DGSMERTDYLGTLDLLIGAIVS- 1654 
MOSS                 -H--------SKLIRILSGIVTDYLLVREADI-P---QGSIQRSNYTQLLNQLLAAVSV- 1751 
LIVERWORT            -Q--------SRLCRSLTKVVSDNLLVREADL-P---KGSIQRAMYTRMLSRLLEAVSL- 1776 
LIGNANO              RA--------ERLSSQLKLLCSETVLMRCSNQLG---INSHAYCQYVRAFRGLLLAQET- 1804 
COPEPOD              -G--------NDIKDALLSFSSLHFPATSTEL-V---PNSAAYNLYMSVFRQLLRTLES- 1645 
GLOBOSUM             KF--------QKLEESLSSIVVEKFPLVSELT-E---DSNEQMNDYRVCMNKLIEAMARC 1616 
PALUSTRIS            NA--------AKLERRLNDIVVNQFPISPKDL-V---EGTAQYSDYVDAMNSLMKALEL- 1668 
NEOCALLIMASTIX       YK--------DQLEKSIEFIIYNQFPISSNDI-I---KETLQYIEYKNTVTAFIN-LLS- 1745 
GLOMUS               K---------EKIESCIEFILYQQLPTDSKDYSK---FGTKKLNEYLSVLDKMFKAMVR- 1800 
LOBOSPOR             RT--------VEFESVFNRAVLNLMPMSSTEY-E---RGSSKFKDYINALDLLLKALVA- 1723 
SYNCEPHALASTRUM      HV--------DRTIALVKETASWQLGIRSRDL-R---VGSEEYNQYIAMLDKIIEMMVS- 1702 
FUNGIVORUM           -R--------EGAKEMLLDMVVYDFPVSSKEL-P---VGSAAYTDYISAIDKILSSLEI- 1687 
HALBUM               NY--------NLIQEKLNEIVVYDFPLSSKDL-T---KGSPIYNEYITTIERFLNTLEI- 1846 
DPURPUREUM           NF--------SLIKEKLNEIIVYDFPLHSKDL-T---VKSPIYNEYVTCIERLLETLEI- 1845 
PVIOLACEUM           DY--------SIIKEKLNEIVVYDFPLNSKDL-T---QRSPIYNEYVTTIERFLETLEI- 1839 
AMPHIPOD             -Q--------QKVVEALEFFSVHHMPLKSDEF-A---AGSARDRDVRRCLKQLLTAVEL- 1745 
SHRIMP               -A--------KSVSEALEMLSLNHFPLHSTEF-S---EGGARDREYHQAICEILTALEL- 1727 
MUDCRAB              -S--------KSISEDLEMVSFKHFPMQSSEF-P---VGGSRDRDYHQALSEILTALEL- 1722 
TARDIGRADE           -G--------AVAETAMHEMCVNDFPLKAAEL-P---KGSPQLAFYLQAVGFVLAAVEE- 1763 
HYDRA                -C--------ADFKVALEHVVANDFPVNSDEL-Q---IRSLKYAEYTSCLSQFLRVLVN- 1674 
SALPINGOECA          -R--------TECAASLNAFCQASFPLRSREY-A---VDSTQHREYIAALDDILDALVL- 1725 
SPIDER               -S--------TNLRSHLEEMMVNHFPLQSTEF-V---PGSSAYHTYISALKNMLSALSL- 1737 
LIMULUS              -E--------VLIRNALDELSANTFPLQSTEF-V---VGSLRYNSYVTVFRKILTALEL- 1737 
SCORPION             -----------KVQAALNDLFTNHFPLYSSEL-K---PGSSQYNDYHLAFTKLLIALEL- 1735 
ROTIFER              ------------FKVSLSQFM-SQLPLRSQDL-A---KSDDIYKDYLNVVHKLLVCLEL- 1715 
CIONA                -S--------EEIKETLDKFVSNHFPLRSSEF-V---AGSEKYNSYITAMRKLLDCMEL- 1747 
OCTOPUS              -N--------SRLRTNLKKFLMDK-------S-Q---PGTLLYDTYISLLDKILFALKK- 1699 
CAPITELLA            -N--------KQLESCLNQFVADCFPMSSLEF-H---AGSQQQKCYITALDRLLLAMEL- 1748 
LIMPET               -I--------TKLKSSLDRFVADNFPIKSNEF-T---KGSPRYQDYISAINKILLALEL- 1730 
SCALLOP              -V--------TKLKTSLDRLVADNFPLKSSEF-P---KGSSQYRDYITALDKILSGLEL- 1769 
LINGULA              -T--------QQLKACLDRIVADHFPLRSSEY-A---VGSPKYQEYIMALSKILSALEL- 1750 
OYSTER               -L--------KKLKRSLDRLVADHFPIKSTDL-P---ESSPHFKDYIAAIDRLLTSLEL- 1739 
SNAIL                -L-----------KDVLDGLVADNFPLRSSEL-T---KGTPRFVDYISAIDKLLSALEL- 1744 
SPONGE               -Q--------SQLKGSLNRLVSLQFPLTSSEL-P---AGGPLLNEYTNIIEKLCNSLVA- 1759 
PRIAPULA             -T--------TKLRENLDRMVADFFPLRSSDF-I---VGSPKYHDYVAAMSQLLDVMEV- 1758 
DANIO                -L--------EELRRALESLVATHFPMQSDEF-P---RGSLQCNNYMDCIRKFLEALQL- 1763 
ESHARK               -L--------AVLRHALDQFVAAHFPMKSDEF-P---KGTLKYNNYVDAIKKLLDALEL- 1759 
BSHARK               -L--------VTLKNALNHFIASHFPMKSDEF-P---KGTLRYNNYVDCVKKLLDALEL- 1758 
XENOPUS              -L--------TELKNTLDQFVASNFPMKSDEF-P---KGTLKFNNYVDCIKKFLDALEL- 1774 
STERLET              -L--------ADLHNALEVLVASHFPMQSDEF-P---KGTLRYNNYIDSIKKFLDALEL- 1775 
GAR                  -L--------AELQRALEMLVASHFPISSDEF-P---KGTLRYNNYVDTIKKFLDALEL- 1763 
HUMAN                -L--------EELRRVLEQLIVAHFPMQSREF-P---PGTPRFNNYVDCMKKFLDALEL- 1752 
PLATYPUS             -L--------NDLKNALEQFVAFNFPMNSDEF-P---KGTLRYNNYVDCTKKFLDALEL- 1756 
TASDEVIL             -L--------EDLKLALEKLVASNFPMTSHEF-V---QGTLKYNNYVDCTKKFLDALEL- 1759 
COELACANTH           -L--------ADLKNALDQLVAFNFPMKSDEF-P---KGTLKYNNYVDCIKKFLDALEL- 1763 
CAECILIAN            -L--------NDLKNALDQLVAFNFPLKSDEF-P---KGTLKYNNYVDCVKKFLDALEL- 1765 
CANARY               -L--------NDLKNALDQLVAFNFPMRSDEF-P---KGTLKHNNYVDCTKKFLDALEL- 1754 
OSTRICH              -L--------NDLKNALDQLIAFNFPMRSDEF-P---KGTLKHNNYVDCTKKFLDALEL- 1724 
GECKO                -L--------VDLKNVLDQFVAFNFPLRSNEF-P---KGTLRYNNFVDCTKKFLDALEL- 1763 
TURTLE               -I--------SELKNALDQLVAFNFPMKSDEF-P---KGTLRYNNYVDCTKKFLDALEL- 1763 
ALLIGATOR            -L--------KELKDALDQLVAFNFPMKSDEF-P---KGTLRYNNYVDCTKKFLDALEL- 1721 
APLYSIA              -S--------SKVIDGLNRFIADNFPLKGNEF-S---KGTHKYNDYISAIDKLLVAMEM- 1771 
TRICHOPLAX           -I--------RELREHLDRMIVDKFPLKSAEF-V---VGSPDYNDYVACIDKLLANLIK- 1735 
SOFTCORAL            -T--------EALRSALKTLIADNFPLSSKEF-N---ENNPKYSDYIAALDKILSALVI- 1753 
STONYCORAL           -L--------RRLKEGLNAFVTNNIPLKSTEF-V---TGGPQYNDYVQTIDKLLAAFVN- 1773 
SEA_ANEMONE          -Q--------SQLKSCIDTLVTDNFPLKSTEF-I---PGSPRYNDYIATLDKLLVTMVT- 1745 
SEACUKE              -S--------QKVREALDQLVVDNFPLKSSEF-G---VGSAKYNDYIAALNKLLTAMVL- 1748 
LANCELET             -L--------AELKARLDRMVADNFPLKSAEF-P---AGSSKYNDYVGAVTKLLSALEL- 1778 
STARFISH             -Q--------TKLRSALDRLVADNFPLNSSEF-R---VGSPKYIDYAGALNKILTAMVL- 1784 
SEA_URCHIN           -E--------KELKSALDLLVANHFPLKSTDL-E---AGSPRYNDYIMALNKILTSLVM- 1773 
                                                                                  
 



Supplementary Figure 6 CLUSTAL OMEGA ALL PHYLA, EXPANDED 

 49 

PARAMECIUM           CG--------QIQYIEVLFPLLRQDL-NFD------LFIQEFLQI--------------- 1664 
TETRAHYMENA          AG--------QIELLEILFPVIRESL-EEPYHTKIITFIQQFIKENFMTQ---------- 1759 
STYLONCHIA           SK--------NLKVLRMIYNSMREWK-T-TYEPSLKRTLKIIIEQSINKM---------- 1749 
APHANOMYCESa         SG--------HVGLLKTVFRSLNEKN-QHVFSNDMYDMLTGFCDDLPGPR---------- 1637 
APHANOMYCESe         SS--------QIVLLKTLFQSLKEKK-SHAFYSAIQDALESFALEVPMCR---------- 1595 
PYTHIUM              CR--------SVELLKVLYSSLKEGS-KHLFGKTIQSSLGRLATNVTGS------SGPRF 1733 
PLASMOPARA           SK--------SIAYLKVIYPSLKEAE-SHLFRVEIKQMLARFSLSLSSGVLNGSVASSEM 1730 
BREMIA               SK--------SVAYLKIIYPSLKEAE-KHVFYTEIKQMLARFCITLGSGLQIESTVHADN 1716 
AEDES                SR--------SPVLLKAVIDATAADP-EHIAEHKIRIALEKYMSSQNSN----------- 1781 
MIDGE                SR--------SPAVYRFIINITISDD-AYIMESKLQRVQVNLMERLSST----------- 1741 
BOMBUS               TK--------SVIVFETIILFATGI-AKYLCNETTNEYLQKYFDSITTD----------- 1663 
ANT                  TK--------SMIMLKCVIHFAAGA-GNRLINEKLEEHLRQYYYGASLE----------- 1686 
WHIPWORM             TG--------SLVILNLLLAVVCREE-QHPIVSYLHSSFHYLVQSVRPA----------- 1735 
TRICHINELLA          TG--------SPIILELLLSMVCREQ-SHPIASDLKHQLQKFSSRANSA----------- 1743 
BEETLE               KI--------RCFELLVFILEIYAKMSTGNSISDVKHYMTENIMNNQQE----------- 1659 
BARNACLE             TA--------HPALARYMCVLMCRE-ARHPCSGLLRAALTAAAGRHGTA----------- 1666 
THRIP                TG--------SSSILNIVIRTMTVDP-NHNCRHLLPSTLQKYMAVLQKSQ---------- 1679 
FLEA                 SQ--------SPILLERIISIIAADL-DHICEDEIQEKLCRTIENCAPE----------- 1679 
WHITEFLY             TG--------NAFLLKRIMIRTSTDLNQ-NIRNDIKKTLANLTKKKNDI----------- 1716 
TICK                 SG--------SLVLLELLIRVLYRERGSHFLEAEVLLALQRTLTRCGET----------- 1705 
TERMITE              SG--------SCVILLSVVAMA-ASESQHVLEDQIQKSLQIFIKRLEDK----------- 1749 
DAPHNIA              -C--------VPVVFHFLVDVFALEP-NHPCLEPFIQSVQNENWTESISG---------- 1610 
OSTREOCOCCUS         CR--------SFRLISALVPFYDK---------WLEPCVKGAVTSW-------------- 1734 
STENTOR              IP--------TLNNLEL-LHTLIRED-KSLYEKELNQITMVLIKKVVAEG---------- 1539 
KLEBSORMIDIUM        SL--------SLGLLEELFPVLQFQG-NTLRSRRIEEALGDFAGETARKD---------- 1871 
CLUBMOSS             SR--------NLDALEVLFPLLQNP--TGLTTPPLSEALRAYAQNIG-DK---------- 1693 
MOSS                 SH--------SLELLEVIFPLVQTP--NKISSRAVSEAVEVFAESLE-DN---------- 1790 
LIVERWORT            SC--------SVTLLEILFPLLLDP--PKFAVRTLFDSLELLSQNIG-EE---------- 1815 
LIGNANO              SE--------HPLLLEILSILVCKER-QHALEAEFQQCLNRLLLRIPIQR---------- 1845 
COPEPOD              TK--------SPTLLYFIISIACREP-CHVCEDDIQSTLSNLISRSSSDQ---------- 1686 
GLOBOSUM             SN--------SAMVERILMLHMCRNP-SHPFNESVMDCISAKASSVSFEV---------- 1657 
PALUSTRIS            SD--------GVVIPKVLARHVCRES-DHMFAVSLKKAMGIAARRLSASD---------- 1709 
NEOCALLIMASTIX       TG--------NFIIIKNLILLTCKEE-NFKYQEKIKEFIAIIINNYSEEQ---------- 1786 
GLOMUS               SR--------SVSLFKILIPTFCRES-DHMYGEEFQRQVSEFLSKLSRSK---------- 1841 
LOBOSPOR             SS--------SFSLFKTLMGIAIRES-NHPHMEQMQQHISSFALKQPLSK---------- 1764 
SYNCEPHALASTRUM      FR--------STPLFNILLPLYIQEE-DHIHAEAFKEGFAKFAKTLDMKR---------- 1743 
FUNGIVORUM           SISDRQGLEVTSMFLEALFPALSE-M-NHSHFGSMSVSIEKAITSCDSSS---------- 1735 
HALBUM               TC--------NPMIIDTLLQVLKE-Q-DHSHITHINQSIERFIVRTNDSQ---------- 1886 
DPURPUREUM           TK--------NPIIIDILLHVLKE-T-DHSHVHYINLSIERTILTTNDSE---------- 1885 
PVIOLACEUM           TK--------NPFMIDVLLHVLKE-T-DHSHIQFINLSIQKIISSTNDQQ---------- 1879 
AMPHIPOD             TA--------RPVLLLHLAKIFCHES-NHRYKDLLESSMSKVMAGVGTEA---------- 1786 
SHRIMP               SL--------SPILLQFVVNLFCRED-KHRYEEVMHESLEKFMKKLPLLK---------- 1768 
MUDCRAB              SL--------SLELLKFILQVFCNED-KHRYEEAFNESIEKFIKRQQVSK---------- 1763 
TARDIGRADE           CR--------SIGGIEICIKLVCRDA-HHPLLERCRGMFEAVVANDHSEN---------- 1804 
HYDRA                SS--------SPLLFEVLVSVFVREV-KSVYEKVILPALQMFAKNLKVND---------- 1715 
SALPINGOECA          SG--------SLELLEVVVTVHQREDRTHVHEDHIQRKLRDFIVQEHTDA---------- 1767 
SPIDER               TG--------CGFLFEILTSFFCKES-EHVLEVNFLQCITDMLKSKSSSH---------- 1778 
LIMULUS              CG--------SLTLLTFVVGIMCREA-CHLLEEEIQRSISRSVCRLKPEE---------- 1778 
SCORPION             TG--------NEMLLKFVIQIMCRES-THLLEENIQKCLKKLCKRTDSNK---------- 1776 
ROTIFER              SQ--------NLDMLSLLIGVVCREK-EHLCENQFRESLERFIKRLSSEK---------- 1756 
CIONA                SG--------SLEILNTMVTLYCRDQ-SHVMSDEIMSSLEKCVASIPVSK---------- 1788 
OCTOPUS              SK--------SKMLLELVIEIYCQEE-KHCHEKDIHNCLETFIKRVSLLD---------- 1740 
CAPITELLA            SG--------SLMLLNLIISVICKEV-KHTHENAIQSAFQRFIKRLPKDK---------- 1789 
LIMPET               SG--------CSMLLELLISIFCRES-KHVYEDEIQDVIARYTKRLVIYK---------- 1771 
SCALLOP              SG--------SLVLLELLISITCREQ-KHTYEDTIQQFLNRFTKRLPADK---------- 1810 
LINGULA              SG--------SLMLLELLISIMCREK-NHVYEDRMQESLVTFIRRLPTGH---------- 1791 
OYSTER               SG--------SEMLLELLISIFCREP-KHVYETKILESINRFTRRVPAAK---------- 1780 
SNAIL                SS--------SLVLLELLISIFCREEGRHVHEDAIQQSLNTFTARLPAEK---------- 1786 
SPONGE               SG--------SLVLLELIINIMCREV-RHVCEEKIQTSLHQFISKLSEDG---------- 1800 
PRIAPULA             SG--------STMLLRLVISIVCRES-KHAMHDQLQTSLSRFIHRLSADK---------- 1799 
DANIO                SQ--------SPLLLKLMARVLCRDK-KHIMEELFQACFQKIAHQSYLGK---------- 1804 
ESHARK               SQ--------SPMLLKLMIAILCRDS-RHVMEEGFQVCFQRLAKTGSCEK---------- 1800 
BSHARK               SQ--------SPLLLQILTEVLCRDN-RHVMEEAFQICFQNIAKRGTCEK---------- 1799 
XENOPUS              SQ--------SPMLLQLMTEILCRDE-RHFMEELFQSSFKKVIKRSSCDT---------- 1815 
STERLET              SQ--------SPMLLKLMTGILCRDN-KHVMEELFQTCFKRIARRGSCEK---------- 1816 
GAR                  SQ--------NPMLLKLMAEILCRDK-KHVTEELFQACFKRIARRSGCER---------- 1804 
HUMAN                SQ--------SPMLLELMTEVLCREQ-QHVMEELFQSSFRRIARRGSCVT---------- 1793 
PLATYPUS             SQ--------SPMLLQLMTEILCRDQ-RHFMEELFQMSFKRIARRSGSAK---------- 1797 
TASDEVIL             SQ--------SPMLLQFMTEILCRDQ-RHVIEELFQTTFQRISKRSSSAT---------- 1800 
COELACANTH           SQ--------SPMLLRLMTEILCRDS-KHCLEELFLRCFKKIVRRGSCDR---------- 1804 
CAECILIAN            SQ--------STMLLKLMTEILCRDT-KHFMEELFLTSFKRIARRGNCDK---------- 1806 
CANARY               SQ--------SPMLLQLMTEILCRDN-RHFMEDLFQASFKRISRRSPTDK---------- 1795 
OSTRICH              SQ--------SPMLLQLMTEVLCRDH-RHFMEGLFQASFKRISRRSNSDR---------- 1765 
GECKO                SQ--------SPMLLQLMTEILCRDH-RHIMEEQFEISFIRIARRGSCYK---------- 1804 
TURTLE               SQ--------SPMLLQLMTEILCRDH-RHFMEDLFQTSFKRISRRSSYEK---------- 1804 
ALLIGATOR            SQ--------SPLLLQLMTEILCRDH-RHCMEDLFQTSFKRVIKRSDCNK---------- 1762 
APLYSIA              TG--------SAQLLETVISVFCREP-RHPHEDAIQAGIARFVQRLTPDG---------- 1812 
TRICHOPLAX           SG--------NLMLLEVLISVMCREK-KHAYEEQIQKSLLLFISSLIPKD---------- 1776 
SOFTCORAL            SG--------SLMLFDLLISIVCREE-SHSHEEEIQIQFAKFIKRLKLQQ---------- 1794 
STONYCORAL           SR--------SLILLEVLIAIFCRER-QHVHEDQIQQSFIAFIQRLHPEP---------- 1814 
SEA_ANEMONE          SG--------SLVLLQVITAVLCREE-RHVHEEEIQKSLAAFIQRLAPSS---------- 1786 
SEACUKE              SG--------SMNLLEIVIGILCREE-KHTYEAEIIKSLESFIRRMDKSK---------- 1789 
LANCELET             SS--------SLMLLELLISVMCREA-KHVMEDDIQTSLSRFIKGMGADR---------- 1819 
STARFISH             SG--------NLMLLEIVISIMCRDE-KHAYEDEIQESLAAFIKRLPEEK---------- 1825 
SEA_URCHIN           SG--------SLMLLELIISILCRDD-KHSYEDKIQGALSSFAKRLPSEK---------- 1814 
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PARAMECIUM           -NQESYQQLKWLMLQIKDEQLDTSTLNNVRIALGNKLLIPL-LSNS-----------NLL 1711 
TETRAHYMENA          TVNKQLYFMEWALDQYKDKDLDRSLLECIRYEIIQKVLLHL-IENA----K-----EEAN 1809 
STYLONCHIA           PLHQFKQTFSQFMDEFMNRQIDLSVDDNLRWAIMKKIILKI-LESC----S-----QEFL 1799 
APHANOMYCESa         IPSVCLEVLPLV----FS----PSLTDHIRTTLLRQVFVPL-MHRL----D-----EAAI 1679 
APHANOMYCESe         IYPICVELLQLL----FD----FGLDDYIRTVLHRQVFSRL-VHQL----E-----EAAI 1637 
PYTHIUM              AHDYMMELLEVL----LD----PVGDLTVRRMLLENLFVPL-AELQ----K-----ADNL 1775 
PLASMOPARA           IQRQMAELLDLL----LD----PNVDVAIRKILLEEVFTPF-VECQ----T-----GEIL 1772 
BREMIA               MRLQLAELLEVL----LD----STLDVSIRRVLLDEVFTPL-LECQ----T-----GEVM 1758 
AEDES                ---QQCFNLKQIFTK--FRE--ESLEPNIRLTMLKRYLVTS-LRVC----N-----VETI 1824 
MIDGE                ---EQEVIMNQTFDE--FST--NKCEPEIRLKFVSRFLLTI-MKNS----H-----VNVM 1784 
BOMBUS               ---YAVKSLQAAYKLFMN-L------TNERFDVLQRFLLPS-FEFC----K-----TTEI 1703 
ANT                  ---HVLESLQLTYDAFME-T--NTTSETERLDILREFLLPA-FKFC----N-----AIAI 1730 
WHIPWORM             ---SVNAAADKLYSTFLDAS--SCPTEDYRSSVFSVFLLPL-LQCM----D-----SAAL 1780 
TRICHINELLA          ---VLENILELLDKMFFNPS--GCVCASLRLALLNEFFIPF-LHSL----K-----NDLL 1788 
BEETLE               ---HKLLLV-KLYDLCLLED----LDNFQKYKLI-IDTSSV-FQYC----N-----VTSF 1700 
BARNACLE             ---QQLALAEELLAL-FWPA--GGLPAAGRRTLLVSFLCPL-LRAA----D-----RPVL 1710 
THRIP                --DHQVESLKLVFSM--FEN--ETISVEYRAKILNEFLLKL-MQFA----S-----LSSQ 1723 
FLEA                 ---NQFNLLRIPYFQ--IKS--REYTPSIRVSILKRVLGTI-LTSC----D-----QQII 1722 
WHITEFLY             ---IKKDLLNVMFDC--AVG--LPELENYRENILKTYLEPT-LRYCCIKSG-----KNVL 1763 
TICK                 ---KQQQLIEAALLTNQSTN--QGLLISARLSLASKLLPLL-LKSC----S-----KPAL 1750 
TERMITE              ---QQVKAIEAVFKV--FVD--DQYDPSVRLGCAQRFVRPL-LQGC----R-----RSAA 1792 
DAPHNIA              --TSLDKVLNRIYHHAKT----RSINWKTRFEAIETLYTSL-LKAL----P-----S--- 1651 
OSTREOCOCCUS         ----NGALAQSIWLIVAD-----VYADFRTQSLAASIILPTLLEAA----N-----AQEI 1776 
STENTOR              ----YETTFQTLIEMFYDPNTDKGIIDNLRWGIAKRILIPM-IDYA----D-----ELMI 1585 
KLEBSORMIDIUM        ----PKPLLELSLTLLHD----GEKQPRLKKAVMDMVAVPA-LYAA----D-----ESFL 1913 
CLUBMOSS             ----RVAAFSYCMDVLKD----ATKLPRLRKAVLDYFFVPL-ICLS----P-----VDTL 1735 
MOSS                 ----REAAFNLCLTMIMD----RGKSYELRRAVVEVIFEAF-VNSS----S-----MEFV 1832 
LIVERWORT            ----RTACLNLCIQLLGD----STKLPQLRRAVIDRVFVSL-MNAA----S-----PLFV 1857 
LIGNANO              ----CRDFVTWPWRLFRGDSGGGGFTGFHREQLVSRVLAPL-LTQC----H-----GSVL 1891 
COPEPOD              ----QFELITVPYTIFIDDS--GLFSAQVRLSAVSRFAVPS-VQTS----L-----PATI 1730 
GLOBOSUM             ----FDELTKYGFEFSVQ-S---KNSHDLRWNAAKLLLLVT-LQSC----Q-----LDNL 1699 
PALUSTRIS            ----IDMLTSTLLGFFFD-S---SLPMEVRGNVVLHMLVPA-LSVA----P-----KAYV 1751 
NEOCALLIMASTIX       ----FNEFTDYCMEVLLN-N---KALPLVRVNVIKQYLIPA-LIHV----N-----CQFK 1828 
GLOMUS               ----YVDTMDIAYGYFTN-S---T-YVSFQRIIIEMILSPP-LLQG----P-----KIFV 1882 
LOBOSPOR             ----VLEITGYCFDEFIK-R---THSDEHRRNIIHQILLPM-LKAL----P-----TLSV 1806 
SYNCEPHALASTRUM      ----FHELTETCLAYYKD-D---GNRIEVRRNVI-SLLVSL-FILV----P-----DDYV 1784 
FUNGIVORUM           ----ACQLFASCFSHFIM-E---SLQDQLRLHLVDLFCIPL-IKRI----HSLSNGESMV 1782 
HALBUM               ----AKEVFSHCFAMFMS-N---DYQDELKITLIDKFCVPL-IGHM----K-----QQVL 1928 
DPURPUREUM           ----AKEIFSHCFELFLN-H-----NDELKITLIDKFCVPL-ISHM----K-----EEIL 1925 
PVIOLACEUM           ----AKDLFSHCFQIFLS-Q---DYQDELKITLIDKFCVPL-IHHM----K-----ETVL 1921 
AMPHIPOD             ----QFSLASRVFQVVEAQE--ASGLQLHRQLLNERVLLSL-LRTA----D-----VVSV 1830 
SHRIMP               ----QQETLKHIYDMYNDPT--CIKQ-NLRYNIMDLVLTPL-LQQA----E-----AVPT 1811 
MUDCRAB              ----QIDTLRFVYDMYANQS--HLKQ-NLRYNIMEKVLIPL-LQLS----D-----LTVT 1806 
TARDIGRADE           ----VQKIFEIPWKIFTT-P---QYGPDHRRTAVEEILLPM-LQAA----T-----STAR 1846 
HYDRA                ----VDIVLDLSVKMFND-E--SKYADDIRAVIIDRVCIPL-LNEV----S-----WISL 1758 
SALPINGOECA          -----PQAIELMFQIYLA-E--T-NPLFVRRGVAQRVLATF-LQAC----K-----LSMC 1808 
SPIDER               ----HQLYADIVFSLIMKSG--FDSKSDVLLKIVNKVLILV-MQNI----S-----LTSF 1822 
LIMULUS              ----QVNSMDTLFGMFLCED--Q-LPAEMKLGTIERVCVPI-LRLL----S-----KPVI 1821 
SCORPION             ----ERLIAEVPLKMFLEDE--L-YPSDMRIHIIEKVFRVI-LGMI----S-----KITL 1819 
ROTIFER              ----QMEIVKQNWSNFQS------SDDERKFLLFEKVIFIF-LKNC----D-----KPVF 1796 
CIONA                ----QCPALEIPYTIFTT-S--TQRSIPAAQTAIHNVLVPM-AQCC----------NVSV 1830 
OCTOPUS              ----QKSYVQIPFDLFLK-T--QSCTNNFRKFVIKKVCLPF-LRNM----S-----KIPF 1783 
CAPITELLA            ----HKLALDVPYKIFSQ-E--GRFTNNQRRAACEKVSLSL-MRLV----H-----SSAL 1832 
LIMPET               ----QKLALDIPYKIFTS-S--GSYPSAIRIAALSRVCLPM-LRLV----H-----KSAV 1814 
SCALLOP              ----QKLAVDVAYGVFSK-E---SYPAEIRTATLHKVALPM-LHLC----H-----KSAL 1852 
LINGULA              ----QKAALDVPFNIFTK-E--GLFPNEIRRSTLSRVCVPL-LRLC----H-----QSSL 1834 
OYSTER               ----QKSMVDVAYNIFCQ-E--KLYPGEVRRTTIEKVALPI-LRLV----H-----KSAL 1823 
SNAIL                ----QKDALDVPYKIVFC-E--SGFQDMIRRTTLERVCLPI-LRCV----H-----KAAL 1829 
SPONGE               -----VDALKFVYEMFKN-D--KDFPVAAVKGIGERLCVPL-FTEC----S-----SAVL 1842 
PRIAPULA             ----QKLAADSGYSILAE-E--GNFPGEIRRSCLDNVVLLL-LRQC----C-----HHAV 1842 
DANIO                ----QVLLLSSTYQSFQA-K--EVPSNFMLMGLIDRVLLPL-ASHC----S-----PQAL 1847 
ESHARK               ----QVALLEAVYGMFEN-E--GGLSNIARQSVMDRSLLTL-ITHC----S-----LDAL 1843 
BSHARK               ----QVALLEAAYEMFRN-E--EMLPNATRQFAMDRSLLTL-IGHC----S-----PDAL 1842 
XENOPUS              ----QVILLNTLHNMFKS-E--SLMLNGTLQSLIDRCLLTL-LWNC----S-----LDAM 1858 
STERLET              ----QVSLLDTVYQMFQN-D--ELHSNTARQAVLDRSLLTL-TLHC----S-----SDAL 1859 
GAR                  ----QVVLLETVYEMFQA-G--ELASGAMRQAVLDRVLLTL-VLHC----S-----SDAL 1847 
HUMAN                ----QVGLLESVYEMFRK-D--DPRLSFTRQSFVDRSLLTL-LWHC----S-----LDAL 1836 
PLATYPUS             ----QVALLEAVHGMFLR-D--DHLSSTTRQAFVDRSLLTL-LLHC----S-----LDAL 1840 
TASDEVIL             ----QVALLDTVHRMFQK-D--D-LSNIPRLACVDRCLLTL-LWHC----S-----LAAL 1842 
COELACANTH           ----QVTLLDTVYKMFQD-E--GLLSNTTRQAIMDRTFLTI-MLNC----S-----IDAL 1847 
CAECILIAN            ----QVALLETVHDMFKT-E--NLWSNTTRQTIVDKSLLIL-IWHC----S-----LDAL 1849 
CANARY               ----QVLLLDTVHKMFQS-E--ELLSNAARQAFVDRSLLTL-LWHC----S-----LDAL 1838 
OSTRICH              ----QVVLLDTVHKMFQS-E--DLRSNVTRQAFVDRSLLTL-LLHC----S-----LDAL 1808 
GECKO                ----QVVLLDTVHKMFQS-E--TLLSSATRQAYVDRSLLTL-LLHC----S-----TDAL 1847 
TURTLE               ----QVVLLDTVHKMFQS-E--ALLSNATRQAFVDRSFLTL-LLHC----S-----LDAL 1847 
ALLIGATOR            ----QVVLLDTVYKMFQS-E--SLLSNVTRQAFLDRSLLTL-LLYC----S-----LDAL 1805 
APLYSIA              ----LATALNVPYAIFSK-E--QSYFHEIRWAAVERVCLPM-LHLS----P-----RVTV 1855 
TRICHOPLAX           ----ALGALDVPFKMFVD-D--KSYRPDIRRAAIERVCLPM-LQKA----S-----LKIT 1819 
SOFTCORAL            ----ARKALDICFDVFTKKD--TEYRNLTRRAAIDKVCLVL-LRAS----S-----TSVF 1838 
STONYCORAL           --DQAKAAMDVCLSIFFN-E--RDYQTHSRRAVIERICITF-LLKT----S-----TTAR 1859 
SEA_ANEMONE          --SLVKGAVDVTYRIFTN-E--RDHTSNVRLAVLDRVSVTL-LCNA----S-----KAGV 1831 
SEACUKE              ----QVSAIGTCLKIFQA-E--GEYTTQMRRAVMEKVCLPM-FRLC----Q-----VDSV 1832 
LANCELET             ----QKPALDIPYGIFRR-E--GSFPNEIRRSALERVCLPM-LRLV----H-----PAAL 1862 
STARFISH             ----QTAAFGVAYQIFCQ-E--NSFSKEIRRAAIERVCIPL-MRLA----G-----VKAL 1868 
SEA_URCHIN           ----QSAAANIPFEIFKQ-D--KRYSKEIRKAAIQRVCIPL-LRQA----S-----RDAT 1857 
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PARAMECIUM           LEFYSEFTPY--------LLQ-QL-NV-TWDDN-WKN--MLFQLQW---RGLIFDLFGIA 1754 
TETRAHYMENA          VKFMVKNSPY--------LEK-LF-YN-TDFMK-QEN--MKEVLRWVQELIQVFNIFESL 1855 
STYLONCHIA           ADIMIEFTPQ--------LEI-VL-KE-SIFLQ-KDP--LE-QYQLIKQKKWIFLVFEVM 1844 
APHANOMYCESa         VAVYTSTFSG--APVVQYLMT-VV-----------TS-----DTSPSLAVVVTFGLLELL 1720 
APHANOMYCESe         IKLFTMTSFG--VPFVKYLMN-IV-----------LN-----DQSPLISLVMAFGSLELL 1678 
PYTHIUM              REFYMLEDKTSKVTMISKLAT-VV-----------SNSSDVASQGAISTAAVAYTLVELL 1823 
PLASMOPARA           LHFYMMENEKRKSTIISLLAT-LI-----------SASAEGAFEESRIGTVVAFSLVEIL 1820 
BREMIA               LQFYLMESIPKRLSVISVLAT-LI-----------SASADVQSRGCQIGVYVAYSLVDIL 1806 
AEDES                YTFYKLYIKN--------IND-MI-R--SNYG---QFGSGWEAEHALVNRLGGYQLIELY 1869 
MIDGE                KSFIRQKMNL--------IWS-LI-E--A--------PLNVDMENGFVNRCAGYMIIEAF 1824 
BOMBUS               NKFFETNIKE--------IYT-VI-C--QSLV---GG--TSDIKQLIVSKIGCYDLVAIM 1746 
ANT                  ERFFKKNILD--------LKK-MM-T--KNID---CN--DDAIKQIIVSKIGCFQLIAIM 1773 
WHIPWORM             GHFACSHVSS--------IVS-TL-S--ETDL---NPI-HQLYEKQLVTKTGCYNICSLL 1824 
TRICHINELLA          LTWTCRKIQT--------LVS-CL-T--ESLT---LEI-QTDCEQQLITKIGCYKICAII 1832 
BEETLE               EDFFTETIST--------VLT-VL-K--EP-----------VTTENLSNKILHFLLVGVL 1737 
BARNACLE             LQFYTSHVVA--------IAR-PV-QDPEPPA---VPADSEPTEHQWVSRMSGFSLLEVL 1757 
THRIP                VSFSVSTISK--------LVK-RI-T--EGFS---MKTDVGKQKHKLMSHIGSWQLLQHI 1768 
FLEA                 ELFYKNFFEE--------DFNNLI-E--SPYT---SASRAWDLKQAYVDRTCCFHLITIL 1768 
WHITEFLY             KVFYEGCIEN--------LMT-TV-N--AEFT---LSAKENEINTEIVSKIVALTLLEIL 1808 
TICK                 HRFFVDNVTA--------MVD-AV-A--AKIR--------HGSESELTSKIVALSCLEVL 1790 
TERMITE              REFYRHCIQD--------LQG-ML-N--VTLD---CRG-QLQTEHQLVGRIGAWNILEPL 1836 
DAPHNIA              -SFVERHVNE--------LLG-DIIQ--ICEE-------ARGGVEAFVHKIVVCALFEVA 1692 
OSTREOCOCCUS         VEFFMENHET--------IMK-DV----------GG-------ANGLLCTLRSLNVLLSV 1810 
STENTOR              EKLMIYCTQQ--------MIG-KITE--IKFT---EIYDSKEYLFRLREKTWILLIFERF 1631 
KLEBSORMIDIUM        SEWFADKFED--------FKR-TL-G--KEYSY-RTRTDAETEQTELTTRTAILSLLELM 1960 
CLUBMOSS             TGWFTPRVTE--------LMD-SL-G--RTVM----SPDMETEQELLLAKIYSYTLLELL 1779 
MOSS                 TVWYSQHISD--------LFY-VL-K--QSSS----MLSAEREFEDLFKKICHYELLELL 1876 
LIVERWORT            ADWYSKRIKV--------IVD-AL-G--KPVN----SIDAETEEECLVVKVCHYSLLELL 1901 
LIGNANO              LDFVATDDCLE-YC----LTC-LL-N--AQQSLAGFN--ESETEEILLLARGCCRVLSCF 1940 
COPEPOD              RRFFSENMES--------LLL-NV-G--VEVL---GS--EEKRASVLISKIGTFQLFGVL 1773 
GLOBOSUM             VRFFVQYIRE--------IMD-NL-A--AAAPI-GD---ESALLQYLVTKAICFMLLEVA 1743 
PALUSTRIS            RAAFVRHINQ--------IMT-TL-S--RPLST-K----EHDQESQLLTRTACYELMDVC 1794 
NEOCALLIMASTIX       IKFYSKHIKS--------LTK-VI-K--EQLIN-K----EDELCIQLNIHSSIFNILQIM 1871 
GLOMUS               MDFFKKHINE--------IID-LL-E--RDKYT-RNV--DEKIY-YLNERAGSLTLLQIL 1926 
LOBOSPOR             SEFYVLNIAR--------IM--GV-I--KQETP-RST--DTEMRRDYIERECCYGLVHVL 1850 
SYNCEPHALASTRUM      VDFYLDNILF--------IMT-GA-T--RQLLR-RGT--DEEIRVDMEEKTCCIYLMQTF 1829 
FUNGIVORUM           GQLFAERIST--------IIG-IL-N--HTIN----TSDDEETKKTWMTK----KISYIA 1822 
HALBUM               IQLFAQHLSS--------LMS-II-Q--PLAP--KYLATAIERKSSVVEKICCFKLTQQF 1974 
DPURPUREUM           VQIFSHHLNS--------LMS-II-Q--PLQP--KYLSDSQERKSSIIEKICCFHLIEAL 1971 
PVIOLACEUM           VQLFCQNLTS--------FMS-II-Q--PLTP--KYLSDSQERKSSIIEKICCFRLVEAL 1967 
AMPHIPOD             ERFFERHLKS--------IMN-LL-S--CSLP--SRP--EQQ-LCVLTGKLAALRLLQLL 1873 
SHRIMP               QNFLLTVISA--------VMA-GM-S--APVH--GRS--DEQ-HKTLVTKVGSFMILQIM 1854 
MUDCRAB              VSFSIDVIKP--------VMA-GM-S--LTIQ--GRS--DEQ-QRLLVTKIGSFKILQVI 1849 
TARDIGRADE           MDFFSRTMKD--------MIT-IL-D--TKER--STT------AGLLIVQTCCFSLLELL 1886 
HYDRA                KQFFQRNILV--------FTS-HI-D--EKFN--KLL--QSKLASQLINKICSFNVLSLM 1802 
SALPINGOECA          SAFYIKRLPA--------IMS-LM-S--QDTP--LTS------TPAIVIKMCTFTLIDIL 1848 
SPIDER               INFFLSHIKE--------IMK-TV-K--ENLS--LA---SGVKDIHLVKRICCFKLLELM 1865 
LIMULUS              TDFFVKNIRS--------IME-IV-S--SKVI--KGS--EERIKAQLLIKIGAFQLTEVL 1865 
SCORPION             KYFFIDHIKE--------IMQ-IV-K--SKRK--SS------NEIQLVSKIGAFQLIEIL 1859 
ROTIFER              IDFMSANIVS--------LIE-VL-N--W-----NLN--EPAFEMMCLNKKCVFQLIELA 1837 
CIONA                IQFFQTNISH--------IMS-VV-Q--EEHI--KYP--ESKWSYQLQMKCLAYRLLELM 1874 
OCTOPUS              VEFLKSNIPA--------IVN-IV-E--AEMS--QLP--D-LMEQHLTDKMCCFQILEVM 1826 
CAPITELLA            TEFYCEHIKE--------IMK-II-E--AKPT--KAP--EHAFEAQLTSKIGCFELLEVM 1876 
LIMPET               IEFFLTHISF--------IMS-EI-E--AKLV--KGS--KAELENQLTTKIGCFQLMELL 1858 
SCALLOP              IEFYLDHMKE--------LRS-IT-E--AKQV--KGP----GLENQLVSKTGCFQLIDIM 1894 
LINGULA              SEFYVDHIKF--------ITD-TL-S--AKLS--KSS--ESEIERLLTLKLCCFELVEVM 1878 
OYSTER               LEFFTDHMGD--------LRT-TV-E--AKLV--KGS----GLENQLTSKLCCFQLLELM 1865 
SNAIL                IEFFLDHILD--------LMR-IV-E--QNLA--KGP--ESILKTQLTSKVCCFQLLEVM 1873 
SPONGE               LEFFVLKISD--------VMC-IM-E--AKLA--RVT--DPKLECQLVHKSCCFQFIEIL 1886 
PRIAPULA             VEFFRCHLVE--------IIG-II-E--AKVV--KLP--ERQYESQLISKICSLKLLELM 1886 
DANIO                SQFFISNIAD--------IMT-TL-Q--TRFT--KSV--ESVFESQIMMKIGCCKLLEVL 1891 
ESHARK               KEFISKIIKD--------AMG-IL-Q--SRFT--KTS--ESSFDNQLTRKIGCYKLLEVT 1887 
BSHARK               REFFCKIVKD--------AME-IL-Q--SRFT--KTN--ESSFDNQLTKKIGCYKLFEVM 1886 
XENOPUS              ISFFTNIISL--------AMD-TL-K--SRFT--KVP--EAAFDSQITKKWGYYKMLEVQ 1902 
STERLET              KEFFCTTVGD--------IMG-TL-Q--ARFT--KSS--ESTFETQLTKKNGCYKLLEVL 1903 
GAR                  RGFFCKTIAS--------VME-TL-Q--ARFT--KLN--EAMFEGQLIKKNGCYKLLEVL 1891 
HUMAN                REFFSTIVVD--------AID-VL-K--SRFT--KLN--ESTFDTQITKKMGYYKILDVM 1880 
PLATYPUS             KEFFYRIIVG--------AMD-ML-K--SRFT--KSN--ESTFDTQVTKKLGYYKMLEMM 1884 
TASDEVIL             REFFSSIIVE--------ALD-VL-K--SRFT--KLS--ESTFDTQVTKKLGYYKMLEVL 1886 
COELACANTH           KEFLCKNILD--------VMG-TL-Q--ARFT--KSN--ESAFDTQVTKKTGCYKLLEVM 1891 
CAECILIAN            KEFFCKIIIH--------TMD-TL-K--GRFT--KSN--ELAFDAQIMMKMSYYKMLEVM 1893 
CANARY               RVFFGKIIVE--------AMD-TL-N--SRFT--KSH--EHTFDTQVTKKMGYYKLLEVM 1882 
OSTRICH              REFFGTIIVQ--------AMD-TL-N--SRFT--KSN--ESTFDTQVTKKTGYYKVLEVM 1852 
GECKO                DDFFCKIIVE--------AMD-SL-T--SRFT--KSN--ETMFDTQLTKKMSYYKILEVM 1891 
TURTLE               KDFFSKIVLE--------AMD-TL-K--TRFT--KSN--ESAFDTQVTKKMGYYKILEVM 1891 
ALLIGATOR            KEFFSKIVVE--------AMD-TL-K--SRFT--KSN--ETVFNTQVIKKMGYYKILEVL 1849 
APLYSIA              IEFFSSHIHE--------LIN-NI-D--CKLN--KSS--ESVFAHQLTTKSGSFQLLEVM 1899 
TRICHOPLAX           KDFYVSHIKE--------IMD-II-E--TKLV--KTA----DLENQLISKLGSYKLMKLM 1861 
SOFTCORAL            REFYVDHIKN--------IME-II-E--TRFS--KAT--DSVFESQLVSKLCCFKLLALL 1882 
STONYCORAL           RAFYQDQIQK--------LMS-VL-E--AKEL--KPT--DPNFESQVTSKLCCFKLVEIL 1903 
SEA_ANEMONE          SEFFSSHVKE--------IME-II-E--AKQL--KTY--DPGFESQLVSKMCAFRMIEVL 1875 
SEACUKE              IEVFQRNIRD--------FVD-IL-E--NKLK--KIS--EAVFAHQLVSKICCFELIELL 1876 
LANCELET             TEFFTDHIRE--------IMD-II-G--APQT--KAG--EASLRTQLTNKLCCFQLLETM 1906 
STARFISH             SSFFKECIKN--------IGG-II-D--AKTI--KAP--ETVFQNQLVSKTCCFQLVELM 1912 
SEA_URCHIN           VTFYKGHIHD--------IIS-VL-E--ARLT--KNP--VPAFENQLVSKICYFELIEVL 1901 
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PARAMECIUM           YKRMSTEQIK----KQLHQN----LKF----------QADNEI-TKKLIVDCNKASKF-- 1793 
TETRAHYMENA          YKALSLDKIK----DDVHKK----LYPDT--------TQGNEL-TKSLIKIAFEYRKK-- 1896 
STYLONCHIA           FRRLKPETIR----QQVHKK----LYGES--------SPGNEL-TKSLIQLCTLAKKA-- 1885 
APHANOMYCESa         YTCLSGDAVR----RLVNPI----YAATA-------GAKGNEL-TMRLCKTASQKSAS-- 1762 
APHANOMYCESe         YSCLSGDAIR----HSVNPV----YAD-A-------PAKGNEL-TMRLCKAASQKSAN-- 1719 
PYTHIUM              YRLVDPESIR----GEINRA----FLGHD-------NGKGREL-TMLVCKCASKFITK-- 1865 
PLASMOPARA           YRLVDPDIIR----SKINSA----FLGHK-------SGKGREL-TMLVCKCASKVVTK-- 1862 
BREMIA               YRLVDGELIR----TDINAA----FLGHT-------NGKGREF-TMLVCKCASKLVTK-- 1848 
AEDES                VAILQRDYLL-TDDCIVAKA----LYG--ESG----KIPGNRL-ITDLTKKAYAARSEV- 1916 
MIDGE                AATVPCSIIE-K-----ESF----TYG--GKL----EVKGTEL-IKDFIKKAMEVRTVI- 1866 
BOMBUS               FAKLQIWDID-NAESVITRN----AID----N----VVTGKEL-LHSLYSNALNVR---- 1788 
ANT                  FARVDENKID-AN-GTIAQN----ELD----Q----ILIDRNH-YRELFNNTLNTQSP-- 1816 
WHIPWORM             YDLLSLDQLK----GPVNEA----FCH---GK----SVDKTEL-IKKMVSLSVASRRQL- 1867 
TRICHINELLA          YNELDLECLK----NEVNVS----YLG---SD----SQMKNEL-IKKLVSCAVGAKKEF- 1875 
BEETLE               FLRCPLQSDD-SEISRITQA----ALP--Q-K-----PNNKTL-LLQLLKFTLN----AI 1779 
BARNACLE             YASLPKDQTH-AATSPLVTA----FA---GAT-----ARGNEL-TKALLGSGAAAFKTP- 1802 
THRIP                YGFSMKSLLE-EKGSELVQA----AFSGSETK----VTSGKEL-YTLIVKTGLAAFQN-- 1816 
FLEA                 VYLSDPSIFD-DASNPILRS----F---PDFK----QENPREV-LSTLTRKAFKARTF-- 1813 
WHITEFLY             FGYFDRSDFD-TEWF-----------KTASKV-----SSGQEF-LQKLLKVFVEPKNC-- 1848 
TICK                 YSCCPKDDVT-GKQSSVNAA----FCRSRGIV----DVVGNEL-TKEITKHA----NSAK 1836 
TERMITE              FVHLESSELE-SKECVITAA----AF--PGAV-----KTGKEL-ISDLTSRAYKYRSETL 1883 
DAPHNIA              IVRVDYQNLT----GHLNANFCALRCGQQ------PSENGRDL-LKYIMQLVLNIRKATA 1741 
OSTREOCOCCUS         YQKCDKQQLIDGPRSKVPKL--------N-------ALVSKSL-MFELSGLGVAGKAQ-- 1852 
STENTOR              FAKLPSNRLK-EN---VHKA----LYGPG--------SQGNEL-TKQIIVFCSKYRKE-- 1672 
KLEBSORMIDIUM        YLRLSAEQLR-EKCGVDKQK-------------------NVEM-----IRLCDDVIRG-- 1993 
CLUBMOSS             FTQVDKERIT-------F-S-------------------YQQL-----MKFASNDTRG-- 1805 
MOSS                 YSKADNVSIT-KTIAPVF-T-------------------SSDL-----MRQAGDTCHG-- 1908 
LIVERWORT            FLKVDAPLIK-EKITPSA-S-------------------NASL-----MKVTMSESRA-- 1933 
LIGNANO              YMACGLTELA-LPR--LCDAFKRFYSRQP---A-AQKDPDRSL-SNWVSVQCYDLVTQ-- 1990 
COPEPOD              YSRLDQSTLH-KECGIIVEQAKAVFKKHSLLP---PQKDGKDL-AIYLLPYLGDSRQKLS 1828 
GLOBOSUM             YKRLPPSELH-SAKGRILQA----YVGPS-------KSGEKEI-TIALIKSGVDFKKK-- 1788 
PALUSTRIS            YSRLDTHDVH-STAGNIVKA----YCNGT-------PKTGKEL-SVDLIKLANTSKNE-- 1839 
NEOCALLIMASTIX       YEYLPNTEVN-GANSPINKA----FCDGN-------VKNGKEL-LTNLMKPVAYIARSVT 1918 
GLOMUS               YLRASEEDVY-SEKGEIVKA----YCQSR-------PLKAKEL-TRKVMEKAHKIKSRAD 1973 
LOBOSPOR             YMRLPSEMVN-TKDSKIVDA----FT---G----HKTTTGKEL-TVDVFRTANAAKFKQD 1897 
SYNCEPHALASTRUM      YLRVRHGKQF-GMRSEVSKK----WEQETGNMPDKADAKGKIM-MTKLVDSLDQAKSE-- 1881 
FUNGIVORUM           YRILDPQTIR----EIMNRR----FSGE--------AAKGNEL-TASVMRLGHNAKCD-- 1863 
HALBUM               YESLPATVIR----DQVNPY----FTGDK------HDAKGTEL-TAAIMKAAHLAKSE-- 2017 
DPURPUREUM           YQSLSTNIIK----EKINPY----FY-DK------PDSKGTEL-TAAIMKAAHSAKSE-- 2013 
PVIOLACEUM           YQSLSSTIIK----DTVNPY----FY-DK------PDAKGTEL-TAAIMKAAHSAKSE-- 2009 
AMPHIPOD             YAKLSRDQCF-SSASAVNAV----VNPAD--------ASGKEL-TKELLKRTVRLAKG-- 1917 
SHRIMP               YSKLPREKLF-APGSEINAA----FRPGD--------QSGKEL-TKEIFRYAAKISKG-- 1898 
MUDCRAB              FSRLPRERIF-NPGSEINAA----YQPSD--------TSGKEL-TKDVLRQSSKVAKG-- 1893 
TARDIGRADE           CVTLSQGDLT-SPTSKVVLA----FCAIRDQPA----VTGKEL-IQFVTRCANEFAHK-- 1934 
HYDRA                YELLGKEELT-SATSTIVQT----FCPNS--------STGKEL-TVFLSKSASQSYKE-- 1846 
SALPINGOECA          FQRLNTTDLY-GKSAVINKT----YCEAAGEPV---NDKGSNL-----TTNTCRALRD-- 1893 
SPIDER               YSTLNKDLLH-SKESQIVET----YLGRK---P----EVGNEL-STDITKLTLEFKKF-- 1910 
LIMULUS              FSCLPKEIIS-SKESLINKA----FCDGN---V----DTGKEL-TTELTRQSHATKKD-- 1910 
SCORPION             YTYLSKEEVS-KESQ-I-----------N---C----SYGKEL-TREATGFAIAARKE-- 1896 
ROTIFER              YKRLHKDEIF-FTNAKICMA----YETIKFGCV----KDGKEL-TKEVLRKSRKHMNE-- 1885 
CIONA                FALLPEDQT--KPSSPVNHS----FTSSQ------LTQSGNSL-IKTFMLRVNRDRNE-- 1919 
OCTOPUS              YRSMDVKELN-GPGSEINSV----YCKARNIEA--QMIVGKEL-TKVITRIAHQTKKE-- 1876 
CAPITELLA            YSRLPNTDVN-SKDSSINKS----FCSPK--IP----DTGKEM-NLTITKVSNATKGE-- 1922 
LIMPET               YSRLTKDEVN-SKNSVINEK----YCQTK---V----ETGKEM-TQKATKCAHEARSE-- 1903 
SCALLOP              YSHLAKENVS-SKNSVLNEK----FCQIKNEPI----KTGSEM-TRVIMKIGHAAKGE-- 1942 
LINGULA              YSSFPKEEVN-SKNSKINLK----YCGGK---V----ETGKEM-TTAVTKAAHEAKKE-- 1923 
OYSTER               YGRLSKEEVF-GKSSVINKK----FCEVKSVNV----DTGKEM-TQVIMRTAHEAKGE-- 1913 
SNAIL                YSRLSREEVN-SLSSEINKK----VCFGK---P----ETGKEM-TQKIIKAANNAKSE-- 1918 
SPONGE               YTRLPSSLIS-SMESTVNTA----YCNGS---P----QTGKEL-TQAITKCCHGAKSE-- 1931 
PRIAPULA             YACLPKEDVY-GKDAALGQV----FLASR---P----AGSKEL-TPVITRLCYDACRE-- 1931 
DANIO                YSRLPKEEVY-SKNSAINQA----FCGTG---C----AEGNEL-SKNLLKSCFEAFTE-- 1936 
ESHARK               YIRLPKDDIY-SEDSKINRA----FHSSS---N----MEGNKLLSKSLLKLCYDAFTE-- 1933 
BSHARK               YTRLPKNDVY-TDGSKIIQA----FHSAG---N----IEGNKL-SKTLLKSCYDTVTE-- 1931 
XENOPUS              YSRLSKDEIY-ST---VNNA----YHVSS---K----PEGNEL-TKALIKLCYDTFTE-- 1944 
STERLET              YSRLPKEDVY-SKESLINQA----FCRPN---K----AEGNEL-SKSLLKSCFDTFTE-- 1948 
GAR                  YSRLPKEEVY-SKESKINQG----FCGPS---R---AAEGNEL-SKTLLKSCFEAYTE-- 1937 
HUMAN                YSRLPKDDVH-AKESKINQV----FHGSC---I----TEGNEL-TKTLIKLCYDAFTE-- 1925 
PLATYPUS             YSRLPKDDVH-SKESRINRA----FHGSS---V----IEGNEL-TKTLIKSCYDAFTE-- 1929 
TASDEVIL             YSRLPKDDVH-SKESRINQV----FHGSS---I----VEGNEL-TKTLIKLCYDAFTE-- 1931 
COELACANTH           CSRLPKDDIY-SEQSRINQA----FHGSC---S----AQRNGL-SKTLLKLCYDEFTE-- 1936 
CAECILIAN            YSRLTKEDIY-SKGSRINQA----FHGSS---N----AEGNEL-TKILVKSCYDSFSE-- 1938 
CANARY               YVRLSKEEVY-SKDSKINQA----YRGSM---S----VEGNEL-TKTLIKSCYDAFTE-- 1927 
OSTRICH              YVRLSKEDVY-SKDSKINQA----YCGSI---S----VEGNEL-TKTLIKSCYDAFTE-- 1897 
GECKO                YSRLSKEDVY-SKDSRINQA----FLRST---C----VEGNEL-TKTLIKSCYDAFTE-- 1936 
TURTLE               YSRLSKEDIY-SKDSRINQA----YQGST---N----VEGNEL-TKTLIKSCYDAFTE-- 1936 
ALLIGATOR            YSRVSKEDVH-SKDSQINQA----YQGTT---N----VEGNEL-TKMLIKSCYDAFTE-- 1894 
APLYSIA              YSSLSKDDVN-SKTSAVNLR----FCHGK---V----DTGKEM-TQRITKAAQEAKGE-- 1944 
TRICHOPLAX           YSKLSKQDVN-TAESSIVKA----YTGRP---T----EDGKEI-TKSITKAAHACKSD-- 1906 
SOFTCORAL            YARLEKTDVS-SMESRINRA----YNN-D---V----KTGKEL-TMAITKAAHAAKSE-- 1926 
STONYCORAL           YSQFSKSELN-TLESTINKA----YVGGD---V----KTGKEL-TLAITKAARAASIE-- 1948 
SEA_ANEMONE          YSRLGKAELN-SPQSSINLA----YCP-N---D----NTGKEL-TKAITKSAHAAKSE-- 1919 
SEACUKE              YTRLGKDQLN-STTSVINSA----YCMGD---C----KTGKEM-TQGITKAAHFAKSE-- 1921 
LANCELET             YSRLPKEEVN-TPPSRIVRA----YKGEE---V----KAGNEM-TTAITKFGHAAKSE-- 1951 
STARFISH             YSRLVKEDLF-SMDSAINKA----YTN-D---V----KTGKEM-TQALTKACHAAKSE-- 1956 
SEA_URCHIN           YSRLSKDDLN-SKDSALNRE----YRHGN---V----EKGNEM-STALTKAALGARNE-- 1946 
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PARAMECIUM           KFEK--INILNI--NQKEILSQVNYLKIVEDYQSSAFITYIYVLMKT------------- 1836 
TETRAHYMENA          GFER--ADDIKNNVQNNPDLIGIDSHSILRLFSCAVYNCLSQIITKT------------- 1941 
STYLONCHIA           PIDG--FVNFVKDSIKSEFPQYNSPLQVQRQYACAAYTCLTAIIMGT------------- 1930 
APHANOMYCESa         ---------------------------ADRPVAIAAFRCLLSTVRTT------------- 1782 
APHANOMYCESe         ---------------------------PENSCAVAAYRCLLVTVRKT------------- 1739 
PYTHIUM              --------------------THDGLGETTRFSCSQAYNCLLTAVSRT------------- 1892 
PLASMOPARA           --------------------IYLEADDLVRLACCAAYNCLLAAISQT------------- 1889 
BREMIA               --------------------EYSNVDELNRMACCAAYRCLLSAVSRT------------- 1875 
AEDES                --F---------------LTPDSPTAELFRKYQCAAYRALAAIISNT------------- 1946 
MIDGE                -TF---------------IVDDPKRQELFRQFHCYCYRALASIVSNT------------- 1897 
BOMBUS               -ML---------------RTHEPELKETTRLLHCSAYNCSIAIVSNI------------- 1819 
ANT                  -LK---------------ITRIPGCQKLVRLLHCCAYNCLLAILSL-------------- 1846 
WHIPWORM             -LG---------------A---DTWRVRSWQLRCAAHNCVASVVLKT------------- 1895 
TRICHINELLA          -CR---------------DSKLDSIQKHFFEYRCAAQNCVIALVKKT------------- 1906 
BEETLE               KDT---------------IDCVVEYEELFRLYKCHSYNAMISIVCNS------------- 1811 
BARNACLE             PLR---------------CMEPASLSEARRRCMCAAYCALAAAVSAT------------- 1834 
THRIP                PLN---------------FEGISDAKELYRQYLCAIYNTIATVFCNLKTQ---------- 1851 
FLEA                 MNY---------------DENDTESAELFRQYQCTAYKTLCILICST------------- 1845 
WHITEFLY             -TS---------------NFKSADYEDALRRYHCASFNATMALICNSKRDVPSESSKDSD 1892 
TICK                 KEV---------------VRRDVEFAGLWRQLRCAAYRLVVAVVSCT------------- 1868 
TERMITE              HDN---------------LTGNVQLVELFRQSQCAAFNTLVAIISNV------------- 1915 
DAPHNIA              PFN-------------------ENELEIYQDMERFSFRLVLSIASVT------------- 1769 
OSTREOCOCCUS         -------------------CGQENI--ALRVYHL-AFLVFSCLLAKT------------- 1877 
STENTOR              RPEK-----------YELIDSISASSDYIRQFCCAAYSCLLTCIRKT------------- 1708 
KLEBSORMIDIUM        KERL------K--VMGIAAEQSPESAQAWRGIQQAAYGCLAALLIKT------------- 2032 
CLUBMOSS             KNDP------R-------VYPFQENVSFWRDLHVSAYTCLAAVVMCT------------- 1839 
MOSS                 KLDP------E-------YKLYPENLSTWRELHAAAYNCLAAVILCT------------- 1942 
LIVERWORT            KNDP------V-------TCLHFENCTLWRDLHISAYKALAAITLRT------------- 1967 
LIGNANO              --------------------SFPRCRESARQMQCEAYNLLVHCIKAA------------- 2017 
COPEPOD              GLE----------------ISSEVLRPLYRKYHCARLNCCIAITSCT------------- 1859 
GLOBOSUM             P-A----------------FEERSIASYRLIVNQTAFNAVAACLLAT------------- 1818 
PALUSTRIS            NFR----------------EEPGGVASFRTTYHQAAYNVLASVIALT------------- 1870 
NEOCALLIMASTIX       NIN----------------SNNEDYLKANKYYKQSSYCLIAAMLYCT------------- 1949 
GLOMUS               KDD----------------NGNKLVSEANLHFRCEAYNALAAVILCT------------- 2004 
LOBOSPOR             STP----------------MT-PETAALREDYKRAAYNALASAILCT------------- 1927 
SYNCEPHALASTRUM      QNP----------------QEAEVLVETRLRYHQMAYNTMTVAILNT------------- 1912 
FUNGIVORUM           PHLVHSLRPPRDDASNEDKQTYTLFRNRCFEYQCSAFNALAAVVSRT------------- 1910 
HALBUM               KLAT---------------DEQHVTRVLATKYHGAAYSALASVVATT------------- 2049 
DPURPUREUM           KLTS---------------DDRYVTRSLCTMYHGAAFSALASVIIAT------------- 2045 
PVIOLACEUM           KLTS---------------DDKFVTRQLCTLYHSAAYCALASVILCT------------- 2041 
AMPHIPOD             ELR-----------------HDTTHAELRRLCASAAYSLLIAILINV------------- 1947 
SHRIMP               ELR-----------------HDQTHAELRRLCACAAYNAIIAVLACV------------- 1928 
MUDCRAB              ELR-----------------HDQTQAEFRRLCACAAYNTLIAVLVCV------------- 1923 
TARDIGRADE           NVA-----------------SEPGMEEVRRLFHCAAYRTLAAAVTAT------------- 1964 
HYDRA                SYN-------------------ENNMELQRKYHCSAYNCLISIISCT------------- 1874 
SALPINGOECA          TVT-----------------GEESLVELRRQASCAAYNALTTVICKT------------- 1923 
SPIDER               SYE-----------------TEPEYKVLLRKLNCAKYCALIAVVSCT------------- 1940 
LIMULUS              DLR-----------------GETTLYDIRRRLSCAAYNVIIAVISCT------------- 1940 
SCORPION             NLE-----------------GESISKEFCRKYCCAAYNAVIAIICCT------------- 1926 
ROTIFER              YVNFNTGQE---------SAKIEANKDLERILHCSAYNCLISLFIRT------------- 1923 
CIONA                NMK-----------------GEKVLLEERRQFHCGVYNALIAAVIST------------- 1949 
OCTOPUS              DVH-----------------GETLFLELRRQVHCAAYNLLIAIISCT------------- 1906 
CAPITELLA            NMN-----------------GETLLIPLRRALHCAAYNTLIAALICT------------- 1952 
LIMPET               DTR-----------------GETELVELRRQYHCTAYNLMISIISCT------------- 1933 
SCALLOP              DTR-----------------GETTLLSLRRLHHCAAYNMLISVVSCT------------- 1972 
LINGULA              DVR-----------------GEKRLPELRRQYHCAAYNALMAIITCT------------- 1953 
OYSTER               DVR-----------------GETSCVELRRQYHCAAYNLLIAVLSST------------- 1943 
SNAIL                DTR-----------------GDFMVTELRRQYHCYSYNLLIAIICCV------------- 1948 
SPONGE               DLH-----------------GDRTHYETRRQYHCHAYNTLMSVISCT------------- 1961 
PRIAPULA             DMR-----------------GERALLELRRQYHCTAYNVCVASVSRT------------- 1961 
DANIO                NMT-----------------GEMVLLELRRQFHCAAYNCAIALISCS------------- 1966 
ESHARK               NMT-----------------GEKQLLEKRRQYHCAAYNCIMAVVTCI------------- 1963 
BSHARK               NMT-----------------GETQLLEKRRQYHCAAYNCMIAILCCI------------- 1961 
XENOPUS              NMC-----------------GETQLLEKRRQYHCAAYNCAISLISCV------------- 1974 
STERLET              NMA-----------------GETQLLEKRRKYHCAAYNCAITVISCS------------- 1978 
GAR                  NMA-----------------GETQLLEERRQYHCAAYNCAIAVISCS------------- 1967 
HUMAN                NMA-----------------GENQLLERRRLYHCAAYNCAISVICCV------------- 1955 
PLATYPUS             NMA-----------------GETQLLEKRRQYHCAAYNCAIAVISCV------------- 1959 
TASDEVIL             NMA-----------------GETQLLEKRRLYHCAAYNCAIAILCRV------------- 1961 
COELACANTH           NMA-----------------GETQLLEKRRQYHCAAYNCAIAVISCI------------- 1966 
CAECILIAN            NMA-----------------GETQLFEKRRQYHCAAYNCAIAVISRA------------- 1968 
CANARY               NMA-----------------GESQLLEKRRQYHCAAYNCAIAVISCV------------- 1957 
OSTRICH              NMA-----------------GESQLLEKRRQYHCAAYNCAIAVISCV------------- 1927 
GECKO                NMT-----------------GETQLLEKRRQYHCAAYNCAIAVISCV------------- 1966 
TURTLE               NMA-----------------GESQLLEKRRQYHCAAYNCAIAVISCV------------- 1966 
ALLIGATOR            NMA-----------------GESHLLGKRREYHCAAYNCAIAVISCV------------- 1924 
APLYSIA              DCR-----------------GESLLVELRRQYHCHAYNLLMAIISCV------------- 1974 
TRICHOPLAX           DLR-----------------GETRSVELHRQCCCAAYNALISVISST------------- 1936 
SOFTCORAL            NMQ-----------------GETVLLPLRREYHCSAYNALISVISRT------------- 1956 
STONYCORAL           DMR-----------------GETVALELRRQFHCAAYNALVALICCT------------- 1978 
SEA_ANEMONE          DMR-----------------GETVAFELRRQLHCAAYNALLALISCT------------- 1949 
SEACUKE              NVG-----------------GEKVCIDLRRQYHCAAYNALIAIITCT------------- 1951 
LANCELET             DLR-----------------GETGLLDLRREFHCAAYNALIAIISCT------------- 1981 
STARFISH             DIR-----------------GETNALELRRQFHCAAFNALIAIISCT------------- 1986 
SEA_URCHIN           DCR-----------------GETVAVELRRQFHCAAFNCSAAIISCV------------- 1976 
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PARAMECIUM           ----------QTK--ENIFYAHLFKKER---DISYWDNFINK------EWQF---NFQV- 1871 
TETRAHYMENA          ----------QNK--ENILNQFLFQQK----NDHLWDLLIDG-----TQKEF---NFEI- 1976 
STYLONCHIA           ----------QTK--ENLFSQFLFATLRDKGEECFWNVLIDQ------EKAY---NFEV- 1968 
APHANOMYCESa         ----------QTQ--EKFYTQLLFADA-------IWPNIMAKTEDEGGGDEY---SFET- 1819 
APHANOMYCESe         ----------QTQ--EKFYTQLLFADQ-------IWPKIVDQ------SQDY---IFET- 1770 
PYTHIUM              ----------QKQ--EKFYDQILFQEA-------LWKNIIDG------AREI---SLKA- 1923 
PLASMOPARA           ----------QKQ--EKLYDQILFQSA-------LWSNLVDS------ALEY---ELRA- 1920 
BREMIA               ----------QKQ--EKLYDQILFQPA-------LWSNIVDP------ARQY---ELAA- 1906 
AEDES                ----------KED--LQLYNVLLFRENADK-NEYIWRKLVNC------TEDHLYDSFSQ- 1986 
MIDGE                ----------KDN--PLIYNLALFKES-SK-TGYIWRNFIDT------KNEDLYGNFTQ- 1936 
BOMBUS               ----------KRD--EDAYA-SIFIENRKK-EQLIWENIVDC------QKQY---NFQQ- 1855 
ANT                  ----------KKE--EYFYN-FAFGNDNKR-GLVILKNIVDC------DTQY---ELDQ- 1882 
WHIPWORM             ----------QTQ--LKHFEGFVFSE--------CFDYITDS------ELKY---EFGEW 1926 
TRICHINELLA          ----------QSH--LKHYEGFIFND--------CWESIIDK------EVKY---EFDRE 1937 
BEETLE               ----------MKD--ANFYTKLFVRQEDN--KDILWSSLIDT------KKTY---VFQA- 1847 
BARNACLE             ----------QTE--ARFYQTFLLAEAPER-NQLIWERLVDA------ERRY---HLPVE 1872 
THRIP                ----------VAD--LKFYK-VLFAENT----RKFWRLLVDD------DKCY---MLPF- 1884 
FLEA                 ----------KSD--LKFYTGLLFRENPLK-KEIIWRNIIDC------KRIY---EFPQ- 1882 
WHITEFLY             PSTSSVAKKRKSA--LDFYTKFVFSKLGTT-G--FMDKIINL------KQNY---RFHVD 1938 
TICK                 ----------QTE--SQFYDVFVFQERPEK-GEFLWNNLVDE------KAVY---TFPL- 1905 
TERMITE              ----------KCE--LRFFTGLLFSENK-A-KEVPWGKLVNC------NKEY---ALAL- 1951 
DAPHNIA              ----------PTLD-EESMDKLIFRPM-NQ-KFALWNAMVGT------TKRY---NLVA- 1806 
OSTREOCOCCUS         ----------QTH--VKFYLKLFES-------TKSWNNLVDR------TKRI---ELEA- 1908 
STENTOR              ----------QSQ--EKVYVNYLFRDQ-------NWKILLEE------KEDF---GFKP- 1739 
KLEBSORMIDIUM        ----------QGP--NFFPRFLFKEG--AK-EGFLWSNVVDC------DKVY--DHFDV- 2068 
CLUBMOSS             ----------QKD--EKIFNLLFKD----A-GNPLWQHLVDC------SKVY--SSFPV- 1873 
MOSS                 ----------QID--EKWFNAFLFSE---K-SRPLWQHLVDL------TKVY--DDMSV- 1977 
LIVERWORT            ----------QEQ--EKVFGLLFKEG---S-TGMIWQHLVDT------IKVY--NELPV- 2002 
LIGNANO              ----------SDK--ERSYL-PPFTENAAK-RKFIFDNIVPT------DVDY---QLPL- 2053 
COPEPOD              ----------NFN--VNAYDTFIFRENKKK-NQFIWSEIIDI------SQPI---HLGL- 1896 
GLOBOSUM             ----------QNISKVEIFNSYLFVEK-----PCLWENIVDT------SRPI---EIET- 1853 
PALUSTRIS            ----------QRDQLVKFCTTFLFKENRQK-QEDPWKNIVDI------HEDL---RDK-- 1908 
NEOCALLIMASTIX       ----------QTK--ENFFNVFLFQENDAK-NEKIWENIVDT------HHKI---FFKV- 1986 
GLOMUS               ----------QNN--PVFYKAFLFAENTSK-GELLWENIIDL------EIHY---KIKI- 2041 
LOBOSPOR             ----------QRK--EDFFRQFLFRDNEAK-KEFVWENIVDL------EAKY---HFEQ- 1964 
SYNCEPHALASTRUM      ----------QTK--EAFLNGFLLKA---R-KGAHWENIIDM------KKLK-ESPLRI- 1948 
FUNGIVORUM           ----------QTK--ENFYSVFFFRENRDK-GEHDY-------------------KLEV- 1937 
HALBUM               ----------QTK--ETFFHVFFFKENKEK-NEYLWENIIDL------EQQY---NFEP- 2086 
DPURPUREUM           ----------QTK--ENFLHVFFFKENKDK-NEYLWENIVDC------DQQY---NFES- 2082 
PVIOLACEUM           ----------QTK--ENFFHVFFFKENKDK-NEYLWENIVNT------ELEY---KFEP- 2078 
AMPHIPOD             ----------QDD--LKFYNNFLFVQNTAK-GEALWASMIDV------NQKL---EFEE- 1984 
SHRIMP               ----------QND--LRFYTNFLFSANPTK-GEVIWECLVDC------SRNL---EFDV- 1965 
MUDCRAB              ----------KDD--LKFYTSLLFNANPTK-GEAIWECLIDC------NRNL---QFDI- 1960 
TARDIGRADE           ----------PIA--LKFYHLCLFEQNAEK-GKILWANLVDL------KRQY---TFEV- 2001 
HYDRA                ----------QNE--MKFFAGLLFAENLLK-GSFVLENLVDL------KKEY---NFKS- 1911 
SALPINGOECA          ----------QTQ--EKFYSAFCFKEATGK-VRDCVFNLIDE------KRKY---TFTT- 1960 
SPIDER               ----------QNE--LKFYNAFLFKENPAK-NEYIWKRIVDE------DIKL---TFSM- 1977 
LIMULUS              ----------QSD--PKFYNVFLFQENSAK-REFIWENIVDL------RKEY---YFPV- 1977 
SCORPION             ----------QTD--SKFYSTFLFQENFAK-GEYIWENIIDL------NKEY---TFPI- 1963 
ROTIFER              ----------QTE--PKLYLAFLFKDDPSK-NEFVFEPLIDK------IKSY---NFCV- 1960 
CIONA                ----------QSS--IKWFKVFLFDENPSK-QQYFLNNVLDC------NKNY---TFDT- 1986 
OCTOPUS              ----------QTD--LKFYNVFLFAENEEK-KEFLLDNIIDK------EKKY---SFPI- 1943 
CAPITELLA            ----------QKE--KKFYTAFLFTENPAK-NQLHWNNIVDQ------DVVY---EFPL- 1989 
LIMPET               ----------QTE--AKFYNCFLFSEKPSK-GQFLLDNILDC------EKMF---EFKA- 1970 
SCALLOP              ----------QTE--AKFYQVFLFKEDETK-GDFLLDNLIDK------ERTY---EFPT- 2009 
LINGULA              ----------QTE--MKFYTGLLFKEDLAK-GDFLLDNIVDQ------NRKY---LFEI- 1990 
OYSTER               ----------QTD--AKFYTAFLFKEDEAK-GQFVFDNLLDK------DKAY---VFSS- 1980 
SNAIL                ----------QNE--HKFYKGFLFQDNTSK-GQFLLENIVDR------DQKY---EFPL- 1985 
SPONGE               ----------QSK--PQFFVGFLFKEDVVK-GQLLWDNIIDC------EKKY---EFQV- 1998 
PRIAPULA             ----------KTE--PVYYSSLLLQENPAK-GQLLWDNIIDC------HRRY---GFDR- 1998 
DANIO                ----------FNE--TKFYQGFLFTEKPDK-NQFIFDNLIDS------QRVY---NFPI- 2003 
ESHARK               ----------FTE--AKFYQGFLFSEKAEK-NIFIFENLIEA------HRTY---NFPV- 2000 
BSHARK               ----------FTE--AKFYQGFLFSEKPEK-NIFILENLIDS------QRAY---NFPV- 1998 
XENOPUS              ----------FSE--LKFYQGFLFTEKKEK-NLLIFENLIDL------QRNY---TFPI- 2011 
STERLET              ----------FNE--TKFYQGFLFSEKPEK-NQFIFENLIDA------KHTY---SFPV- 2015 
GAR                  ----------FNE--TKFYQGFLFTEKPEK-NQFIFENIIDA------QQTY---RFPV- 2004 
HUMAN                ----------FNE—-LKFYQGFLFSEKPEK-NLLIFENLIDL------KRRY---NFPV- 1992 
PLATYPUS             ----------FNE--TKFYQGFLFTEKPEK-NLFIFENLIDL------KRCY---TFPV- 1996 
TASDEVIL             ----------FSE--MKFYQGFLFTEKPEK-NLFILENLIDL------KHCY---TFPV- 1998 
COELACANTH           ----------FTE--SKFYQGFLFSEKPEK-SLYILENLIDM------KCSY---NFPI- 2003 
CAECILIAN            ----------FTD--AKFYQGFLFTEKTEK-NLLIFENLIDL------QRCY---TFPV- 2005 
CANARY               ----------FTE--SKFYQGFLFSEKSEK-NLLIFENLIDL------KREY---TFPV- 1994 
OSTRICH              ----------FTE--SKFYQGFLFTEKTEK-NLLIFENLIDL------KRQY---SFPV- 1964 
GECKO                ----------FNE--SKFYQGFLFTEKPDK-NLLIFENLLDL------QHRY---SFPI- 2003 
TURTLE               ----------FTE--SKFYQGFLFTEKPEK-NLFIFENLLDL------KHRY---SFPV- 2003 
ALLIGATOR            ----------FTE--SKFYQGFLFTEKPEK-NLLIFENLIDL------KHQY---SFPV- 1961 
APLYSIA              ----------QTD--IKFYKGFLFQDNVPK-GQFLLDNIIDM------DFAH---SFDI- 2011 
TRICHOPLAX           ----------QTE--MKFYTVFLFTENVAR-KQFLWENLIDM------EREY---AFEI- 1973 
SOFTCORAL            ----------QTL--LKFYNGFLFSEDLSK-GQFLLDNLVDC------TKKL---HFEM- 1993 
STONYCORAL           ----------QTD--LKFYVAFLFSENPIK-GQLLLDNLVDC------NRTY---TFEV- 2015 
SEA_ANEMONE          ----------QTE--LKFYTAFLFNENPVK-GQFLLDNLIDT------DRKY---EFEV- 1986 
SEACUKE              ----------QTD--VKFYNAFLFQENVAK-GQFLLENIIDE------ERSY---EFEV- 1988 
LANCELET             ----------QTD--MKFYTAFLFQENTAK-GQFLLDNLVDT------NKLY---QFDA- 2018 
STARFISH             ----------QTD--IKFYNAFLFSENTAK-GQFLLDNIIDI------TKNY---SFEI- 2023 
SEA_URCHIN           ----------QDN--IKFYNAFLFSENHAK-GQFLLDNLVDP------KKEY---GFAI- 2013 
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PARAMECIUM           -ETNFEEKPLYTEVKKQ------------------QQDYFQ----------------EKI 1903 
TETRAHYMENA          -ETNFEERSYARTRNIFSRIPKFDTKEI------LCKKYLN---------------ETVL 2020 
STYLONCHIA           -ETNFNYIQLKQIEFKIEQANGGDISQI------KANNL--------------INEYNEK 2007 
APHANOMYCESa         -QTAAFPTKYLSR-------------RQGGR---------------SRTTHRGNSRLMDI 1850 
APHANOMYCESe         -ETTSFPTKYLSD-------------ARKR-------------------TQLRQFQRMDI 1797 
PYTHIUM              -ETKAFDRVPLSSFSARTLRNQQEQQTQGGT---------------QSTSSHTGKRNSST 1967 
PLASMOPARA           -ETENFVTIPLSSLSTVSLKQRYEVD---------------------VLENVRTKRNNSA 1958 
BREMIA               -ETEIFTTIPLSTLSTVSLQSKLDTS---------------------NMASTNQKRTEST 1944 
AEDES                -ELEDYPKIKDKIVSIQRLSSDSGKSHS--------------------------NRFKYI 2019 
MIDGE                -EFDELPSLREYIVSIKDLQTASTTSSQ--------------------------RK---- 1965 
BOMBUS               -TVAENPKYRKRLVNIRKRIKQR--Q--------------------------ASSHYSYI 1886 
ANT                  -TFKEYPKTREIIVNIRTTEVDRGGR--------------------------QTHRYAYV 1915 
WHIPWORM             FAEEESDGQKTDDMSGLNRVLY--------------------------------KKAPSI 1954 
TRICHINELLA          IQEEEQSAGKMYYSRQDRPSSA--------------------------------EYENQV 1965 
BEETLE               -DFDNIPKQTKILLNIRDEMRLRKRNEN------K-----------------QTQSVRYI 1883 
BARNACLE             GGS----ELRRWHVSIPRPAGAGGGQSAP--------------------------RRTGS 1902 
THRIP                -QQTEHLKNVEKIVSIRRNVSEAKDS-SQ----RM-----------------NAHKSLQL 1921 
FLEA                 -EFENYPKTKKHLVEIRKAASVDSE------------------------------ELNYL 1911 
WHITEFLY             FNSDELPKQKKTLVSIRRAARSET----GRA--PI-----------------QGS--MDI 1973 
TICK                 -EREVLFQKTRHVVGVTEGQVPS-PSFSGRMAGSL-----------------RGSSLAQE 1946 
TERMITE              -DWEEIPARRKQLVSIRCQARAQRRETLGFASQSV--------------------RYIPS 1990 
DAPHNIA              -EVERHRKRFRLHLL--T----V-------------------------------SSENRP 1833 
OSTREOCOCCUS         -EAINEEPDSAEDISLKS----------------------------------PTRDVSFT 1933 
STENTOR              -QTLFVKTEKKLEIV---------------------------------------DEPKKL 1759 
KLEBSORMIDIUM        -ETAELGSARETLRGLRAERKARESRRMAA-------------------GAASQAAHATL 2108 
CLUBMOSS             -QTSTLVESHAIVKGIRAMIKGHGPRR--------------------------GTSSMTL 1906 
MOSS                 -ETSQSSIISQTVKGMRADLKARRTRGKGS----------------------LSQTASTI 2014 
LIVERWORT            -ETNQLASSFQTVRGMRDERRSRK-TAQGD----------------------ISASLSTL 2038 
LIGNANO              -QVEQSASRKQYLVSVRPAASSASDSSASEAGPTDDLSWLNPSSSSTSAVAAGTNSLQFA 2112 
COPEPOD              -VLDKEFFKRKHLVTVRQSDSSSSA------------------------------LDIGS 1925 
GLOBOSUM             -DLSAPLIRVGLKD---F-------------------------------SEKVSMNRKYL 1878 
PALUSTRIS            ------LNDISLLQS-RT-------------------------------IGTPLARSAYL 1930 
NEOCALLIMASTIX       -EDGVPPKKSKR--Y-YENIQYRK---------------------------NIIRKQKDN 2015 
GLOMUS               -ELNQPFFRTKVDDF-RSRSGKTFK------------------------EAIVSNNLKYL 2075 
LOBOSPOR             -VLSGPLVKTRLSDL-RTKSLNPN--------------------------KTYSTNYRYM 1996 
SYNCEPHALASTRUM      -ELDQPLATTRLGEF-RERSGFRK--------------------------QDNGPRVNYI 1980 
FUNGIVORUM           -ETNFSTVKRTVGST---------HA--------------------ESYTETESRQ-KRS 1966 
HALBUM               -ETNFQISSQLSSA----------------------------------VANSQSRDLKYL 2111 
DPURPUREUM           -ETNFTVSFSSPQ-------------------------------------SLFANDLRYL 2104 
PVIOLACEUM           -ETNFIINYNSPQ-------------------------------------SLFSNDLRYL 2100 
AMPHIPOD             -EVGVASKNTSRLVAVRQVLSKSDAVAEAR----------------------YQPTVLMF 2021 
SHRIMP               -EINFKPASKKRFVAVRQKLRETAREEGAV----------------------VAGTVQYM 2002 
MUDCRAB              -EINLNPGSKRRFVAVRKNLKEANQSSGKG----------------------AAGTVQYL 1997 
TARDIGRADE           -EFIQAPRKKKQLAAIHKEAQQDGSGKNGGVGSSSLS--------FGIFTSTSYASARLA 2052 
HYDRA                -NVS--FEKMKVMPLIRKASCELGHQPNQ------RE--------E------NEYILSNN 1948 
SALPINGOECA          -ELPAAMSVRSKCVLALREGEATPS--------TTAA--------A------TAAARRYL 1997 
SPIDER               -EIDDSVAKKNKFLAIRHQIRKVFDNDESE---RDIS--------G------FQSSLQIF 2019 
LIMULUS              -ELEAPMERKKKFLTIREGNKESNG----------IE--------N------NFGSVHYF 2012 
SCORPION             -ELDT-IERRRKFISVRHENRELNS--------NKTL--------N------FASSLKYA 1999 
ROTIFER              -EMENFTQRKTKFISIRDEFKVIKADTNSRSA--NYI--------S------TMHSTSSL 2003 
CIONA                -EISQPLTKRKKFVAIRKKKAEKEGEA----------------------------SIQYM 2017 
OCTOPUS              -VFEMQPKKKTIFHTLQKEIKQKVVADAS------------------------QSASYHL 1978 
CAPITELLA            -EMENPIERRKKFVSIRTSVRDVDPSDE-------PT--------G------PASSVHYL 2027 
LIMPET               -ELDSPLERKKRFVSIRNEVKETRQG--E------EE--------E------SLFSSYNI 2007 
SCALLOP              -ELTSPMERKKQFVSLRKEVQERQQEDGV------TM--------E------TEYSSFNL 2048 
LINGULA              -EITSLPQRKKRFVSIRSEAGAQGDGNS-------QD--------S------AESSVHYL 2028 
OYSTER               -ELKAPLSRKKQYVSIRNEVKESNSQNGE------AD--------E------GESSSLHL 2019 
SNAIL                -ELESQFERKKKFVAIRSEMQEKQS----------DK--------D------GAISSYHL 2020 
SPONGE               -DFEAPLKRRKQITSIRDDLKQSTAAG--NSSGSPSS--------S------PSTRPRYI 2041 
PRIAPULA             -ELSAPLQRKRQFVAIRTAVREIDRDADG------QG--------A------PLPSVHYL 2037 
DANIO                -EIDVPIERKKKYVMIRKEVSG---ENGD-------------------------APVYLS 2034 
ESHARK               -EIEVPLEKKRRFISIRKEAREAGDGDSG-------------------------EPQYLS 2034 
BSHARK               -EIEVPVEKKRRYFAIRKEARESAEGDSD-------------------------EPHYLS 2032 
XENOPUS              -EVEVPMERKKKYFAIRKEARDASSTESD-------------------------EPSYLS 2045 
STERLET              -EIEVPLERKKKYVAIRKEARQGGEGDSD-------------------------EPHYLS 2049 
GAR                  -EIEVALERKAKYVAIRKEAREAGDRDAE-------------------------EPHYLS 2038 
HUMAN                -EVEVPMERKKKYIEIRKEAREAANGDSD-------------------------GPSYMS 2026 
PLATYPUS             -EIEVPMERKKKYIAIRKEARDSVNDNSD-------------------------EPHYLS 2030 
TASDEVIL             -EVEVPMERKKRYIAIRKEARDAANGDSE-------------------------GPHYLS 2032 
COELACANTH           -EIEVPIEKKRKYVAIRKEARGSTIGDLD-------------------------EPQYMS 2037 
CAECILIAN            -EVEVPLERKKKYVAIRQEARNTANGESD-------------------------APHYLS 2039 
CANARY               -EIEVPLERKKRYIAIRKEARDAGNSSQD-------------------------EPKYLA 2028 
OSTRICH              -EVEVPLERKKRYIAIRKEARDSGNGNED-------------------------EPKYLP 1998 
GECKO                -EVEVPLERKKRYIAIRKDAREAMSVDSA-------------------------EPHYLA 2037 
TURTLE               -EVEVPMERKKRYITIRKEARDAVNRDSD-------------------------EPQYLP 2037 
ALLIGATOR            -EIEVPMERKKRYIAIRKEARDTVNGGPD-------------------------EPQYLP 1995 
APLYSIA              -ELDSPLERRKKFVSIRSEAQEQKRGAGGGAGSSGNS---------------SATPSLHL 2055 
TRICHOPLAX           -ELSYQDKQKTTFRSLREQSRSSVSSESADEADSGIA--------M--------APSYHL 2016 
SOFTCORAL            -ELSAPLDKRTLLTSIRCEARATRMNSSE------NY--------E------HGVSLRYL 2032 
STONYCORAL           -ELSAPLERRKQFRM---QARIPSPK--ENSLEESAG--------R------TGLSIHYM 2055 
SEA_ANEMONE          -ELSTPLERKKQMTSIRINARVQSDQVEE------AL--------S------QGRSVRYL 2025 
SEACUKE              -EISAPLERKKKFVALRLQAAS------GGTFDTGLG--------S------YQRSGRYL 2027 
LANCELET             -EFSAPVSRKKQFVSIRQELRGQDSPEAG--------------------------SSRY- 2050 
STARFISH             -EMNAPMERKKRFVSIRNQIQDTVAGSSSQQSDSGIE--------M------SGYTGRYL 2068 
SEA_URCHIN           -EMDAPVERKKRFVAIRTQARETNTPEES-------G--------Y------VSGPAHYL 2051 
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PARAMECIUM           VKNYLYTASLSVE---QVTETTMEIEEE---NENL------------------------- 1925 
TETRAHYMENA          SASQAFLPSFANELISKNSEHDI-YEDE---EDESEN-------IIQETKKYMQQQQN-- 2067 
STYLONCHIA           CTFNKTFNSAMVFETQPDKINIKSEEEKLQK-------------LLNNKKQNTNQDQN-- 2046 
APHANOMYCESa         STQFLQGSSLSQSAAPIEDT----NDDE-------------------------------- 1874 
APHANOMYCESe         SSQFLAGSSLSQSSEGEQLS---------------------------------------- 1817 
PYTHIUM              ALQFFTASSLSQTTMTSEGIGSLQLDAE-------------------------------- 1995 
PLASMOPARA           ALQFYTNSSLSMDAVTL-TASTVTEPPD-------------------------------- 1985 
BREMIA               ALQFFTSSSLSMDAERV-GPSTMTASID-------------------------------- 1971 
AEDES                QMTSVFESSLSQDVTKLDLNYSVVRTTQ-EMATRE------------------------- 2053 
MIDGE                ISSSIFEHSLSQSLTKTDLSHSVVFSNR-EALQRQ------------------------- 1999 
BOMBUS               YSYDLSSCSLTEDINAYDFNETIIRN---------------------------------- 1912 
ANT                  HSYDLSACTLSEDINAYDLNKCVVLPAN-FHRSIST------------------------ 1950 
WHIPWORM             NEQTLWESSLAPSVIQYDFTESFEPINT-ETT---------------------------- 1985 
TRICHINELLA          ELSVLLDSSLSVMATQFDFTESLEARTH-CAETR-------------------------- 1998 
BEETLE               ETQRVFNSSLAEDVTKFDFTSSILRTQS-DDDA--------------------------- 1915 
BARNACLE             VSRLLADSSLGSQVTDYDFTASVDLSTQ-ELQQQ-------------------------- 1935 
THRIP                LQSPSLAGSLETDITRFDFTYSRLLKPT-DNHE--------------------------- 1953 
FLEA                 TQQSIFSSSLSQDITEFDMTHNVVRRHP-VDHK--------------------------- 1943 
WHITEFLY             STQSLFAGSLSEDLTSYDLSNHRVVEVE-AVQEA-------------------------- 2006 
TICK                 ASQYSLSASG---LAFWDVET--VDSDS-SKGT--------------------------- 1973 
TERMITE              ASQYLFDSTLNEDVTLFDFSTSVVSTEA-RPGHD-------------------------- 2023 
DAPHNIA              PSQFLFGSSLSEDVYRFDFNQASLPTKFGSYDEEEN------------------------ 1869 
OSTREOCOCCUS         TKGYILSSTLAAMYSTLKTESCV---TS----DVID------------DEWG-------- 1961 
STENTOR              SYVYLSSSLFSQQATTIRAQKKI------------------------------------- 1782 
KLEBSORMIDIUM        SSQYINNTSATQGGGVISTFLGGQGARLGADGGAV-------LAGSQGGSLPLGGTQSDL 2161 
CLUBMOSS             SSQYLVGMSTSQEPTVISSFVGDNSMASLPET---------------------------- 1938 
MOSS                 SSQYMHSASLSQEPAVIRTFVGGIRKEETS-AAGV------------GAGLLLDEESP-- 2059 
LIVERWORT            SSQYVVNIGLSQEPAVISSFVSQSKDHSEGDSASL------------GLEFNLGEGET-- 2084 
LIGNANO              ASQFLADSSLSSDVSQFDRLVTADLSNT-SDSASLATA---SLSLSTSSSFAINQRRS-- 2166 
COPEPOD              QSHYLSDSSLSQDISHYDYTASLTQGVT----IEVR------------------------ 1957 
GLOBOSUM             STQFLADSSLSQMSSLFGQKDARSRSLT-QSSIPLLSQ-DFSS---QNSDFDSN------ 1927 
PALUSTRIS            PSQFLADSSLSQTITIPLDRPSTLLA-N-ANGGPVYSA-PTQSSLQEGDSWNTD------ 1981 
NEOCALLIMASTIX       FSSFLSASSLSQSVDFLGGN------DD-MD----FNN-Q----FNENETNNNENDLY-- 2057 
GLOMUS               ASQYLADSSVTQGGALFKEL-----------------P-D----ESEGESKNEHSDTI-- 2111 
LOBOSPOR             SSQYLSDSSLSQSVGMIGE--------------SEVYT-D----LDDGTTNQGNQDTP-- 2035 
SYNCEPHALASTRUM      ASMQLAGSSLSQSSLSDMALEASGQVSS-MRTDEEAVD-D----NDDAS-NNEDEDEK-- 2031 
FUNGIVORUM           LINFLADSSLTQELGSSTTFLGKISR-T-ATPTLEK------------------------ 2000 
HALBUM               SSQYLQDSSLSQSLDVDTSSSTT---ST-STTTTSN------------------------ 2143 
DPURPUREUM           SSQYLVDSSLSQDFISKSFLEDEKDLNS-DQPTPT------------------------- 2138 
PVIOLACEUM           SSQYLVDSSLSQDFISKSFIEDEDKVVD-SNNILIG------------------------ 2135 
AMPHIPOD             KSNYLADSSLSQDLSQYDFSSALVLSLG---EKTQHSK---------------------- 2056 
SHRIMP               ASHYLSDSSLREDMSQFDFNNSVVLAMSQ---TEKSSE---------------------- 2037 
MUDCRAB              ASHYLDDSSLREDLSQFDFSNSVVLAMSQ---REDNQY---------------------- 2032 
TARDIGRADE           SASLVQGSSFNDEMSRYDYSEGLDRTST-PL--AAR------------------------ 2085 
HYDRA                PSRFLMESSLSQEVMEFSINKPFKPYTN---NEEKSLS---------------------- 1983 
SALPINGOECA          PSQILADSSLSQDAAQLEALRQGADVGE-SQAVEDASSSSSSPPSSDGPTFGLDMDAS-- 1965 
SPIDER               GSENLELSSLAEDVSKFVFTTNEQIFKP-EGKNELNKS----------------T-DN-- 2059 
LIMULUS              ASQYLADSSLSEDVSRFDFSTSEQVFST-PIEEHMARK----------------R-RN-- 2052 
SCORPION             PSQYLSDSSLSDDVSQFDFSSSELAFSQ-DMKNKNRKE----------------E-ID-- 2039 
ROTIFER              STQNLYSSSLSEELSVFDFSVHSSYNQAYNSQSSVTR-------------------AP-- 2042 
CIONA                --ASLAGSSLSEEISVFDRNRSLVVPNT-SSANISSMSV--T----------NSTDEF-- 2060 
OCTOPUS              SSLYLENSSLSVDIGRYDYLSSNAEHQE-IASISEKEN---------------------- 2015 
CAPITELLA            ASQYLAGSSLSTDVSQFDFGSSMVSSAD-S-SFDNQ-----RSR---------------- 2064 
LIMPET               STQNIEESSLSDDLNQYDFNSGTAQVFF-S-DIFSD---------------------L-- 2042 
SCALLOP              ASQYLADSSLHDDVSQYDFSTAGTSQFS-PSPSDKGKTR--LGRIF----------SY-- 2093 
LINGULA              ASQYLADSSLSEDVSAYDYSGSLQGERS-E-PVPPRTRQ--------------------- 2065 
OYSTER               ASQYLADSSLHEDLNQYDFTATPQ--MS-E-GSPREKVL--TVRKS----------SY-- 2061 
SNAIL                ASQYLTESSLSEDLSKYEFTVSGSAQNT-S-GIPKTKAS--LRKNS----------SY-- 2064 
SPONGE               SSQYLSDSSLSTDVSQYDFTLPHHHQYG-SVGGGASTE---SSSID-----------E-- 2084 
PRIAPULA             ASQYLADSSLSEDLSRYDFNVSTQIRER-GDPRAERKP---EGEAEEQ----EEE-AA-- 2086 
DANIO                SQSYMADSSLSEEMSQFDFSTGVQSFSY-NSQNPSGVS-------------------S-- 2072 
ESHARK               SQSYMADSSLSEEMSQFDFSTGVQSFSY-NSQDPRGHA-------------------V-- 2072 
BSHARK               SQSYMVDSSLSEEMSQFDFSTGVQSFSY-SSQDPKVSV-------------------L-- 2070 
XENOPUS              SQSYMADSSLIEEMSQFDFSTGVQSFSY-SSQSKMLSQ-------------------S-- 2083 
STERLET              SQSYMADSSLSEEMSQFDFSTGVQSFSY-SSQDPSARA-------------------A-- 2087 
GAR                  SQSYMADSSLSEEMSQFDFSTGVQSFSY-GSQDPSTRP-------------------M-- 2076 
HUMAN                SLSYLADSTLSEEMSQFDFSTGVQSYSY-SSQDPRPAT-------------------G-- 2064 
PLATYPUS             SLSSMADSSLSEEISQFDFSTGVQSYSY-SSQDVKSTG-------------------Y-- 2068 
TASDEVIL             SLSYMADSSLSEEMSQFDFSTGVQSYSY-STQDSKATV-------------------V-- 2070 
COELACANTH           SQSYMADSSLSEEMSQFDFSTGVQSFSY-SSQNRAAAV-------------------V-- 2075 
CAECILIAN            SQSYMADSSLREEMSQFDFSTGVQSFSY-SSQDPTAAQ-------------------F-- 2077 
CANARY               SSSYMMDSSLSEEMSQFDFSTGVQGFSY-SSQDVTASS-------------------T-- 2066 
OSTRICH              SASYMMDSSLSEEMSQFDFSTGVQGFSY-SSQDVTASS-------------------P-- 2036 
GECKO                SASYMADSSLSEEMSQFDFSTGVQSFSY-NSQDPTASA-------------------S-- 2075 
TURTLE               SASYMVDSSLSEEMSQFDFSTGVQSFSY-NSQDPTASS-------------------I-- 2075 
ALLIGATOR            SASYMVDSSLSEEMSQFDFSTGVQSFSY-NTQDPTATS-------------------A-- 2033 
APLYSIA              ASQYLADSSLTDDLNQYDFNISSSAQGS-FSGQDVKS----------G----SSVP---- 2096 
TRICHOPLAX           SSQYLADSSLNEEISQFDFNSSTVQGYS-ENNSIKQIP---TR----------------- 2055 
SOFTCORAL            SSQYLADSSLCEEVSQFDFSTPIQALSQ-SESTEQDIA------GGEN----SGTP---- 2077 
STONYCORAL           YSQYLADSSLSEDISQCDFSSPIQVHSG-TEARQ--PL---YKL------------NE-- 2095 
SEA_ANEMONE          SSQYLADSSLSEEVSQFDFSTPVQVNII-NYLKRTGKP---DQ----------------- 2064 
SEACUKE              SSQYLADSSLSEDVHKFDFTGPVTQTGS-SF-DQSQSQ---GSRGSQI----RGTS-D-- 2075 
LANCELET             MQSYLAGSSLSEDISQFDFTSGTQVKHS-QTFSSTQER---YSQASQG-------SSR-- 2097 
STARFISH             STQYLANSSLSEDIQQFDFSGGVQQFNA-SI-DKDQSL---SQRSSVP----H---IK-- 2114 
SEA_URCHIN           SSQYLSDSSLSEDVNQFDFSSSVRHFGS-SM-ESQRDG---GSQGSQG----SQRPGS-- 2100 
                                   S2041           S2056                                    
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PARAMECIUM           -------------------------QSTVEVQKIEMDEVNKHKLMIPMLSLIDFMANK-Q 1959 
TETRAHYMENA          -----------LF----F--------GDQTGENLEMDLINRHPCMPTVLTNIDKMVQQ-- 2102 
STYLONCHIA           -----------ML----DKSAADEDSEIQDVSQLELDNVNKHECMKNIKRCIDKMSEL-- 2089 
APHANOMYCESa         ---------------------PMANDDEEDEDVLEMDALNSHPCMLPLLKTIKHMERLF- 1912 
APHANOMYCESe         ---------------------SNPTSEETEDEVLELDILNMHPCMIPLMQTIKHMETLF- 1855 
PYTHIUM              ---------------------LVAREAIYQGIDIELDSINDHPCMIPLLRVLLQMKTDF- 2033 
PLASMOPARA           ---------------------INRGASLYQDIEIELDKINQHPCMIPLLRVLVQMKTEF- 2023 
BREMIA               ---------------------IDQAVANFQNIIVKLDDLNQHPCMIPLLRVLVQMKTDF- 2009 
AEDES                ------------------AEEFAALKQHRATVSLERSKINDHEVMATICAVIQHMHEN-K 2094 
MIDGE                ------------------QQRMEDEQQRTMRLQLESTPINNHEVMSVLVGVVNHMHKC-R 2040 
BOMBUS               -------------------KHDSTDKKESMSLTFENDELNNHECMASICGVLSHMIEEKI 1953 
ANT                  -----------------TNSDDSLRTHNATSIALNSNDFNEHECMPYICVLLRHIRKIF- 1992 
WHIPWORM             ----------------------SAAIFSYKLPASRSDAVDAHPCMFSMVSVIQCVVEKFG 2023 
TRICHINELLA          ------------------TESANDKDVMKFYSKTKLDLLDQHPCMQAMVNVINYM-DHMG 2039 
BEETLE               ---------------------ESNELFVQSEIELDCTDISTHECMANVCGVIEHMFRA-G 1953 
BARNACLE             ------------------AEAGGRERSAPASLQLPADDLNEHECMACATALVGHLAER-V 1976 
THRIP                ------------------------ADAEKSVIMLENDSLNDHECMPTVCSIIRHLVDC-G 1988 
FLEA                 ----------------------TKVENFGTQIYLTEDFLNDHECMSIICGVIGHMVTK-G 1980 
WHITEFLY             ------------------QVAAGSDINESACLELEMDVINEHECMPMLTAVINTMKDA-Q 2047 
TICK                 ------------------QAPAKEPVSRLKVMDLEDDALNGHECMASVCAVLCRMADL-G 2014 
TERMITE              ------------------EKTPKESGAESTEVILESDDLNMHECMATLCGVIEHMVDQ-G 2064 
DAPHNIA              -----------------LPVSSPTISDASSVLYLTLDDLNKHSCMSLLVNFLNNFYAN-Q 1911 
OSTREOCOCCUS         -----------------K-------ETEIPAKGQPRDVLEAHPVSDGVFRILELVTKE-G 1996 
STENTOR              ------------------IVENNDEDEEKSNVFLEADELNTLTIMKPLIEVIERMENL-F 1823 
KLEBSORMIDIUM        SASMLPDAPSGVYEGFGEPAAPADEDSVVETSALDEDDFDQNPVMAVLLRVLEHLHQK-Q 2220 
CLUBMOSS             -------------DENVEQAANEQTEEHVEFVALDQDDFDQHPCMGVILRLIDHLHSR-F 1984 
MOSS                 ----------ST----ETNIETAEQEEIIETTALDRDDFDQHECMPVILRLAEHVHVK-F 2104 
LIVERWORT            ----------VASGDKSVQENSSVSDHMVDTIPSDQDDFDQHPCMEVLLKLIERLHSK-F 2133 
LIGNANO              -------------R-KNRFHNQTLTATRRNLIVLESDSVNDHPCMATMVALLRHMKAF-K 2211 
COPEPOD              -------------------KDTPELVEPINYIEIEEDALGAHPCMAQLIAVAEHMTAC-N 1997 
GLOBOSUM             -----------------LS-LAAASAVNDASNALEMDLLNENICMRGILSVIQRLS-K-- 1966 
PALUSTRIS            -----------------QGEVMNAS--PTGDQRSTSIIFDHNICMSRIVDIVKKLNAV-- 2020 
NEOCALLIMASTIX       --------------N--KNEI--KKNYEYNETFFDKDCVNDNICMPIILKIIKKISNN-S 2098 
GLOMUS               -----------------PME-IDERVENKSKLELEIDVFNSHPCMKMIIRVIDRLHSQ-L 2152 
LOBOSPOR             -----------ELSGPNPNAVKSEVKKEEEEHMLELDAINSNPCMKMILLVINELHTS-I 2083 
SYNCEPHALASTRUM      -----------EF----------GEVSGRGENELEMDVFNKNPCMPFLVQTIKRLHST-I 2069 
FUNGIVORUM           -------------M---QNPAVPDVGSPAKEELVELDEINQHPCMSVMLDLLDHMYKL-F 2043 
HALBUM               -----------------N--NNLKIVASAMNMPIELDKINSNPSMQPMLKIIDIYQER-F 2183 
DPURPUREUM           ---------------------PVSTSPHIHQSDIEIDQVNSNPSMIAMLKIIDFYQNK-F 2176 
PVIOLACEUM           -----------------Q--KNNSITVNEIDTDIEIDQINSNPSMIALLKIIDYYQLK-F 2175 
AMPHIPOD             --------------------PRDITEGTLLPMTLETCDFNSHEVMPELTAVLHHIHR--- 2093 
SHRIMP               -----------------RVTGANEMGGVLMPVHMDQSDYNGHEVMANLTAVINHMVDA-E 2079 
MUDCRAB              -----------------RIAASNDETGELLRMNFEQSDYNEHEVMANLTAAIYHMVDA-K 2074 
TARDIGRADE           -------------------------EDAMGTIELEMDALNQHEVMATLVGLVQHMVEK-K 2119 
HYDRA                -----------------NEE-------ESVESFLELDELNQHECMSKYISLINHMRNK-N 2018 
SALPINGOECA          -----------EDS---PGAPSNIPVYVVEDSQMEMDELNSHESMVSLMGLIQRIQAV-H 2099 
SPIDER               -----------MSS---KN------TYVADYLELD-DLLNQHECMLSMLSLIRSMKNK-S 2097 
LIMULUS              -----------YSS---NPEQERQVIMVNDYIELENDDLNRHECMASLTALLQTMQQK-G 2097 
SCORPION             -----------SNP---SNEAKDDDLVSNITVELEIDDLNQHECMNSLTMLVQHMEKI-Q 2084 
ROTIFER              -----------SFR---RSYTDDELNSQEQSVEIELDELNQHESMDNLISLFQSLVVN-K 2087 
CIONA                -----------ENT---DSQPAIATTFSGNFVELEVDSLNEHECMPALVGLITHMHEN-N 2105 
OCTOPUS              ------------SA---NSSAISEE--KIIDYALEMDEINQSECMLPVVAVLKHMYQQ-N 2057 
CAPITELLA            -------------E---SSIEVPDVVLKEHYIEMEMDALNQHPCMAALSALLQHMKLN-Q 2107 
LIMPET               -----------TSS---SNVQPDQFNTTVDYIELELDELNQHECMATMVALIKHLHT--- 2085 
SCALLOP              -----------NDP---DDDTETKVVVQDDYVELEMDDLNKHECMATLIALLQHMERA-G 2138 
LINGULA              -------------R---AVSEEAAVPAEADYEEIEMDELNQHECMTAMTALLKHMQRN-K 2108 
OYSTER               -----------TDE---EDDTDTKVMVEDDYVELEMDELNQHEGMANMIALLKHMQRA-K 2106 
SNAIL                -------------------GGDNKVRLDGDYVELEMDALNSHECMAPLVALLKHIHKN-N 2104 
SPONGE               -----------DSG---NSQEASSYVV--SEEQLEEDDLNIHECMTPLMKLLDHMIIN-K 2127 
PRIAPULA             -----------MDV---NEEESGSATLAGDYVEMEMDELNQHECMASMVALINHLATT-V 2131 
DANIO                -----------SSR---MRER-KEVLSQDETVELEMDELNQHECMANMTALLRHMQRN-N 2116 
ESHARK               -----------RSR---RKEQAELSVVQSDIMELEMDELNQHECMPAMIALINHMQRN-N 2117 
BSHARK               -----------RTR---KTEWTESNIMLNDIVELEMDEMNQHECMATMTALIKHMQKT-N 2115 
XENOPUS              -----------ASR---KKEQITEGKTFDDVMEFEMDELNQHECMAAMTGLIKHMNRS-E 2128 
STERLET              -----------RGR---RRER-VESLVQDDVVELEMDELNQHECMASMTALLNHMQRN-N 2131 
GAR                  -----------PSR---RRDG-AEAALQDDVVVLEMDELNQHECMASMTVLINHMQRN-N 2120 
HUMAN                -----------RFR---RREQ-RDPTVHDDVLELEMDELNRHECMAPLTALVKHMHRS-L 2108 
PLATYPUS             -----------HFK---RREY-RDPVTQSDVLELEMDELNQHECMATMTALIKHMQNN-Q 2112 
TASDEVIL             -----------HFR---RRER-IDSMVQDDVMELEMDELNQHECMTTMTALIKHMQRN-H 2114 
COELACANTH           -----------HSR---RKER-TESVVQDDVMEFEMDELNQHECMAAMTALINHMQRN-K 2119 
CAECILIAN            -----------HSR---KREH-PEFTVQEDVMEFEMDELNQHECMAAMTGLIKYMQKT-Q 2121 
CANARY               -----------RFR---RKEP-TEYKVLNDEMELEMDEFNQHECMASMTSLIKHMERN-Q 2110 
OSTRICH              -----------RFR---RKEP-TEYMALDDDTELEMDELNQHECMASMTTLIKHMQRN-Q 2080 
GECKO                -----------HFR---RKEP-TESMGLGDIMELEMDELNQHECMASMTTLIKHMHRN-N 2119 
TURTLE               -----------HFR---RKEP-TESMDPDDLMELEMDELNQHECMASMTTLIKHMQRN-Q 2119 
ALLIGATOR            -----------RFR---RKES-TESMVLDDEMELEMDELNQHECMTAMTTLIKHMQRN-Q 2077 
APLYSIA              ------------GS---EESQLSEPGVSGDYMELEMDSLNQHECMAPLIALLRHMVAT-K 2140 
TRICHOPLAX           -----------ETG---DSEKAKTIINKFADEELELDDLNKHECMEALLTLLDHMAVN-K 2100 
SOFTCORAL            ------------AS---PKE--SDSDISS--EELEMDELNRHDCMTTLVGLINHLVKN-K 2117 
STONYCORAL           -----------SSS---TAEQTDDWYEVSE-DTLEMDDLNRHESMAKMISLLKHLVDK-K 2139 
SEA_ANEMONE          --------------------LGEDSYEIGE--DVEMDELNSHECLTKICSLLTHMKES-N 2101 
SEACUKE              -----------MNQ---TEVAGQEEEELGDYLEMEGDELNQHECMASVTAVLRHMMEN-K 2120 
LANCELET             -----------LQA---RQQQDSSVNIHGDFLEIEMDELNQHECMSSMSAVLQHMARN-N 2142 
STARFISH             -----------KRY---SNEETPTVVVQGEYIEMESDALNQHECMASLTAVLKHMQAN-K 2159 
SEA_URCHIN           -----------MAS---RQDSKPVFSPGGEYLEMEEDALNQHECMAAMTGVLKHMTNN-K 2145 
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PARAMECIUM           NFQQQIAGQ----QQTQQTQQQEEEMPSWMTAIKQVF-ND-------DS--LYLSLKIFM 2005 
TETRAHYMENA          --------------FP-----LTEAMPQWMTNLLEEV-KK-------DS--CSLGQKIFI 2133 
STYLONCHIA           --------------FKREWDQNTNEMPKFMQNLCLEI-KR-------PD--IHLNFKIFI 2125 
APHANOMYCESa         QSQ-----------------WTDAMMPGWMDKVWFNL-S--------TN--SSTSVRLFL 1944 
APHANOMYCESe         HSQ-----------------WSNTAMPGWIEKVWFNL-S--------SH--SSTATRIFL 1887 
PYTHIUM              ADS-----------------WDGKTMPGWMQKIYNVT-AD-------ST--TEVGVRLFL 2066 
PLASMOPARA           GSN-----------------WNAKVMPGWMQRIFDVI-VD-------LS--TGLNIRLFL 2056 
BREMIA               GSS-----------------WSTNSMPGWMKKIFNVI-VE-------AS--TGLNVRLFL 2042 
AEDES                ITPVVEG-A-----------R--ATPPPWVKFLAASL-RD-------QQ--QHKNVRLFL 2130 
MIDGE                ITPFMDF-E-----------KCDEKKFEWVLSLAEPL-RS-------RN--VHKNVRMFL 2078 
BOMBUS               SVPPTDD---------------TITVPKWLKCFLSSF-TT-------T---NYNNVRLFM 1987 
ANT                  -----RL---------------SDKEPEWLRLFLEIM-QC-------D----NQNIQLFM 2020 
WHIPWORM             NIGA----------------E-KGSMPRWMLFMKDFM-QF-----------GSINVKIFI 2054 
TRICHINELLA          MIPY----------------EAGTPLPAWMASMRDFL-NF-----------GSINVRLFI 2071 
BEETLE               ISEFPDE-------------EEQYELPAWLQAIRTLL-LD-------EN--TAVNVKIFW 1990 
BARNACLE             -WPLPEV-------------GPPAQPAPWVTALCARL-QS-------DN--TPDNVLLFL 2012 
THRIP                ISPAPVQ-------------GAKPTLPEWMDLLKNSL-TD-------LS--NPRNSQIFI 2025 
FLEA                 ISPLAQNQSSINHGINTKQGSSVPVMPSWMEALVQVL-AN-------AE--TPVNIRLFI 2030 
WHITEFLY             LIQPPPE-I-----------IGSSDLPNWIKPIHQAL-IN-------QN--VHKNIKIFL 2085 
TICK                 IIPQTADEE-----------VNIGPAPKWLTFLTNAI-VG-------NH--TTRNALCFI 2053 
TERMITE              ISPTPDA-E-----------TKDAALPPWMESMRKCL-SD-------YS--QPRNIRLFL 2102 
DAPHNIA              TL-------------------LANSEPKWMITLREAL-LN-------PN--AHNNVVLFI 1942 
OSTREOCOCCUS         LTGG-----------------NSEELPPSIQLLEAIS-SLL----YTPT--ILPAVKLFV 2032 
STENTOR              A--------------------DSQEMPQWMQCLHSDL-SN-------NS--NFLAIRLFI 1853 
KLEBSORMIDIUM        GGA-----------------E-PAEMPPWMDAIHKSF-TS-------PA--TPINVKLLL 2252 
CLUBMOSS             GST-----------------S-SQQMPEWMKSIHATL-ES-------SS--THANVRLFL 2016 
MOSS                 GAN-----------------YQPGVMPDWMKSLHATL-DN-------AA--THINVRLFL 2137 
LIVERWORT            GSG-----------------N--REMPEWMKALHSTL-QN-------AG--THINIRLFL 2164 
LIGNANO              LIPQLPEG------------VKPTQMPKWMQNMLQKV-SN-------SSTDSHPNVRIFL 2251 
COPEPOD              IYSTPTEN------------FSNTTLPSWMQSIHDVL-V---------EGSTPRNVKLFM 2035 
GLOBOSUM             --PGA-----------------DQEMSLWMKSLHGKM-EK-------PD--AHINVRLFI 1997 
PALUSTRIS            --PNT-----------------DGKTPTWMQELLKKM-SE-------TD--TPLNVRGFI 2051 
NEOCALLIMASTIX       MKAPTQ----------------ETTIPAWMNAILKTF-TSY-------A--THINVKIFI 2132 
GLOMUS               TKPVDP----------------VESMPGWMNDIYKKF-TNIGNENKEND--THINIRLFI 2193 
LOBOSPOR             TPPPKEMA------------KEDSAMPSWMKDIHRKL-VN-------PN--TNLNVRLFL 2121 
SYNCEPHALASTRUM      SPPDP-----------------TKTVPAWMNTLLSTF-KKAEN----ND--SGLFLRLFL 2105 
FUNGIVORUM           QQ------------------DFSKEVPKFMQEMHSKL-SS-------KD--SSPNTLLFI 2075 
HALBUM               RESI---------------DQSPNDMPKWMNELYLKVKND-------TN--LHPNILIFI 2219 
DPURPUREUM           VIPTQQGLFAQ----QTQHKLTPSDMPKWMYEIYQKL-Q--------QG--VHPNIVIFM 2221 
PVIOLACEUM           VSTTPT-----------IGEPQLSDMPKWMTEIYNKI-ND-------SD--LHPNIIIFM 2214 
AMPHIPOD             ------LTE-------D---KSQSSPPLWMTEILKEL-SN-------SK--APRNVRLFL 2127 
SHRIMP               IMVLHKGDT-------V---PKATDVPQWMTLVQQKL-DS-------AD--TPRNVKLFL 2119 
MUDCRAB              IMMLHKEDS-------T---PSAAEIPPWMTIIQQKL-ES-------GE--THRNVKLFL 2114 
TARDIGRADE           ITPTVKDP------------LDNPSPPAWISALAGEL-KS-------ST--AHLNVKLFL 2157 
HYDRA                IYIQPNDK-------------EVKDMPPWMTYFHGKI-TN-------KD--TEFNVVLYI 2055 
SALPINGOECA          AESKPQRNE-------DGLILPSSTMPSWMSNLLKSF-ES-------TS--TSHNVRLFI 2142 
SPIDER               FISDEK----------------AGAPPAWLSAIVQSL-ED-------RK--SSDNVKLFL 2131 
LIMULUS              IIAATD-Q------------KSITPVPKFLEGLCDKL-NN-------SE--VHKNVKLFL 2134 
SCORPION             LLSS-----------------SPKEIPKWLDNLCKKL-ED-------YS--VHRNIKLFL 2117 
ROTIFER              ITPIYDNG------------QLPSEMPPWMTFVHKKI-LD-------VY--THENIKLFL 2125 
CIONA                IGFPEEEK------------EEESSLPSWMSSIHKKL-SS-------SS--TSKNVRLFI 2143 
OCTOPUS              ITPKE-----------------NKEMPPWMNYLRKKF-IA-------SS--THLNIKLFI 2090 
CAPITELLA            ITPEVEKG------------SKPSSMPDWMKNIHDKI-KN-------SD--TQLNIRLFL 2145 
LIMPET               VITPVLKG------------TIPKEMPTWMSYFSEKM-TN-------PA--TSFNIKLFI 2123 
SCALLOP              VTPPVTTG-------------TAATMPGWMDYLHTKI-KS-------AK--THVNVKLFI 2175 
LINGULA              ITPDVVSN--------------PLDVPPWMKYLRDKM-NS-------TT--THINVKLFI 2144 
OYSTER               IIPLVESG-------------VVPELPAWMKNLNDKL-RS-------PR--THNNIKYFI 2143 
SNAIL                IFPAAQSD------------ASSQDMPQWMVFLHDKM-TK-------NTGSDTLNIRLFI 2144 
SPONGE               ITPAPSGD--------------SPEMPPWMTPLHKRM-TD-------SR--TGRNIKLFI 2163 
PRIAPULA             C--PIQAA------------SSPAHMPAWMELLHGKF-SH-------VE--TPLNVRVFI 2167 
DANIO                ITPKVEEG------------VRPSDLPPWMKFLQGKL-DN-------PS--TPLNIRLFI 2154 
ESHARK               ITPQVEEG------------KTPQELPPWMKFLHGKL-GN-------SS--IPLNIRLFI 2155 
BSHARK               ITPKVEEG------------KTPHELPPWMKFLHGKL-GN-------SA--TPLNIRLFV 2153 
XENOPUS              ITPKVDED------------ASPQELPSWMKFLHVKL-GN-------TS--TPLNIRLFI 2166 
STERLET              ITPKVDEG------------TVPADLPPWMKFVHGKF-GN-------AS--THLNIKLFI 2169 
GAR                  ITPEVEEG------------TVPSDLPPWMKFLQGKL-GN-------PS--TQLNIRLFI 2158 
HUMAN                GPPQGEED------------SVPRDLPSWMKFLHGKL-GN-------PI--VPLNIRLFL 2146 
PLATYPUS             ITPKVEEG------------SGSTNLPPWMKFLHGKL-AN-------PL--GALNIRLFL 2150 
TASDEVIL             ITPHVKEG------------SEPPSLPPWMKFLHNKL-EN-------PS--TPLNIRLFL 2152 
COELACANTH           ITPQVEEE------------SGPVELPPWMKFLSHKL-AN-------PA--TPLNIRLFI 2157 
CAECILIAN            ITPKVEEG------------TVPQDLPPWMKFLHGKL-GN-------TS--TPLNIRLFI 2159 
CANARY               ITPKVEEG------------TVPADLPLWMKFLHGKL-GN-------PS--VPLNIRLFI 2148 
OSTRICH              ITPKVEDG------------TVPVDLPLWMKFLHGKL-GN-------PS--VPLNIRLFI 2118 
GECKO                ITPTVEKG------------AVLPDLPPWMKFLHSKL-GN-------PS--VPLNIRLFV 2157 
TURTLE               ITPKVDEG------------IVPRDLPPWMKFIHGKL-GN-------PS--MPLNIRLFL 2157 
ALLIGATOR            ITPQVDEG------------AVSVALPPWMKFLHSKL-GN-------PS--VPLNIRLFL 2115 
APLYSIA              ISPEPTAG------------APAKEMPAWMPYLHDKM-SS-------PS--SHVNTKLFI 2178 
TRICHOPLAX           INPAIEKD------------TTPSEMPSWMVALRKKA-SD-------HT--TNRNIKLFI 2138 
SOFTCORAL            ISPQPEQG------------KEANEMPPWMSYLHKKL-SH-------HS--SELNVRLFI 2155 
STONYCORAL           ISPEQVKD------------VPPTDMPAWMAPLHKKI-AS-------SS--THLNIRLFI 2177 
SEA_ANEMONE          ISPQPDKG------------ALPKDMPSWMSALHKKL-TN-------FE--THLNIQLFI 2139 
SEACUKE              ITPEVTQA------------KQSSNMPPWMKMLHGKM-SS-------SE--TSVNIKLFV 2158 
LANCELET             ITPQVQKG------------AAPKDMPPWMSCLNKKL-GG-------SS--THKNVKLFL 2180 
STARFISH             ITPEIPEG------------SKASEMPGWMASLQKKL-TS-------QS--THVNIKLFI 2197 
SEA_URCHIN           INPDITKA------------TKAEEMPQWMSGLQKKL-SS-------QS--TEHNIKLFI 2183 
                                                  :  .                            
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PARAMECIUM           LKLIIN-KSD------------------------------------IFNRYASGWIGVLL 2028 
TETRAHYMENA          IKIVLN-KPL------------------------------------LFEKYSQQWFDVLV 2156 
STYLONCHIA           LKILIN-HPQ------------------------------------LFSAYAKEWFEPIA 2148 
APHANOMYCESa         CKVVLN-RPM------------------------------------LFAPYAAKFVGPLV 1967 
APHANOMYCESe         CKLVVN-RPG------------------------------------IFEPYAAKFVGPIV 1910 
PYTHIUM              VKIVLN-VPD------------------------------------VFAKYADKWAEKLM 2089 
PLASMOPARA           AKVVLN-VPS------------------------------------VFSTYSSLWLPAVM 2079 
BREMIA               AKVVLN-VPD------------------------------------VFFLYSESWLRAVI 2065 
AEDES                AKVIDN-CRT------------------------------------WLKPYAATLIPPLM 2153 
MIDGE                AKLIEN-CRD------------------------------------VFVYYAKFLLGPVM 2101 
BOMBUS               LKIILN-MQT------------------------------------VFQPYAKFFLQPIM 2010 
ANT                  LKIISNTADE------------------------------------VFKPYARFALTQII 2044 
WHIPWORM             ARLLIR-LEQ------------------------------------IFLPYCYEWFDPVA 2077 
TRICHINELLA          ARIIVQ-CFH------------------------------------VFRPFYLEWISPII 2094 
BEETLE               VKVIDN-TIH------------------------------------IFKHFSKYFTEPLL 2013 
BARNACLE             CRLLTN-CDS------------------------------------ACRPYGRWLLPPLL 2035 
THRIP                LRVILN-CEV------------------------------------YFSTYAMVWMEPML 2048 
FLEA                 MRIIDN-CQI------------------------------------VFRPYAHHILTPIL 2053 
WHITEFLY             CKLILN-VSE------------------------------------VFAPYASHFILSIS 2108 
TICK                 CRVVVN-SAE------------------------------------VLRVHSRHLVPALL 2076 
TERMITE              LKIILN-VES------------------------------------KFHPYAHHWMNSIL 2125 
DAPHNIA              IRLVVN-LKS------------------------------------IFRIYANFWYKALL 1965 
OSTREOCOCCUS         VKALLR-LNHELASDSDSDISMHSVCTSPSLLA-------------ANPDVMLSLLTATI 2078 
STENTOR              IKIILN-RPQ------------------------------------SFKKWADLWLGPIC 1876 
KLEBSORMIDIUM        AKAIVR-ARK------------------------------------LFQPFKREWFAPLI 2275 
CLUBMOSS             GKVVVK-ARK------------------------------------VFARFSDTFFQPLV 2039 
MOSS                 AKVITK-TRK------------------------------------IFAPHAADWIRPYV 2160 
LIVERWORT            TKVVVR-TWR------------------------------------VFAPFAQVWFIPVV 2187 
LIGNANO              MKLLIN-CQD------------------------------------IFQPYAHFWLRPMC 2274 
COPEPOD              LKFIYN-CSE------------------------------------IFLPFCINWYTPIL 2058 
GLOBOSUM             AKIIIN-VPN------------------------------------IFAPFAKYWWRPIA 2020 
PALUSTRIS            AAIVMN-VPE------------------------------------AFSANAGEWWKCFA 2074 
NEOCALLIMASTIX       AKLIMN-YSD------------------------------------PFIPYVNSWYIPLV 2155 
GLOMUS               AKIIVN-VPE------------------------------------AFEKYASLWIRPVI 2216 
LOBOSPOR             AKIVIN-IPE------------------------------------AFEMYAHSWIRSLM 2144 
SYNCEPHALASTRUM      AKVIIN-LPA------------------------------------AFEPYADFWIRPLM 2128 
FUNGIVORUM           LKTIVN-RPL------------------------------------YFKAYSSYWIGAII 2098 
HALBUM               LKVIIN-RQQ------------------------------------YFYRYHKQWTPILI 2242 
DPURPUREUM           IKIIIN-RPS------------------------------------YFERFHELWIPILM 2244 
PVIOLACEUM           IKIIIN-RPQ------------------------------------YFERFYKYWVPILL 2237 
AMPHIPOD             LRLLTN-TAQ------------------------------------LFAPYARHASRAVL 2150 
SHRIMP               LRVMMN-NAR------------------------------------IFEPYAAHFVSTIL 2142 
MUDCRAB              LRLMMN-TSR------------------------------------VFAPYAVHFINPVL 2137 
TARDIGRADE           AKLIMN-VENVSSETETPSSGGGNPPPGTEEPGPPPGTEEPDPTLPYFYQFAELFYGPLL 2216 
HYDRA                ARIVIN-EPK------------------------------------LFQPYAQFWFLPII 2078 
SALPINGOECA          AKLITN-MPD------------------------------------AFQPWSSRWLRPIM 2165 
SPIDER               GRFITN-NAE------------------------------------LFQPYAEFLMGPIL 2154 
LIMULUS              ARLVVN-NAQ------------------------------------IFKPYAGSLLDPLI 2157 
SCORPION             TKLFIN-NAE------------------------------------IFKPYAVFLLQPLI 2140 
ROTIFER              IRAIAN-TES------------------------------------IFKPYCKFWYSALI 2148 
CIONA                AKLIIN-CEQ------------------------------------YFRPYAAHWITPLA 2166 
OCTOPUS              AKLIVN-TAE------------------------------------IFEKYASFWVLPLS 2113 
CAPITELLA            AKVILN-GES------------------------------------VFRPYASFWFQPLV 2168 
LIMPET               ARLIFN-TSE------------------------------------VFQPYTKFWLRPLC 2146 
SCALLOP              AKLVSN-CTQ------------------------------------IFQPYARYWLRPLS 2198 
LINGULA              AKLILN-AEE------------------------------------VFAPYAKFWLGPLV 2167 
OYSTER               TKLIIN-TAE------------------------------------IFRPYARDWIRPLT 2166 
SNAIL                AKLIIN-TSE------------------------------------IFQPFARLWLRPLC 2167 
SPONGE               VRLITN-RPK------------------------------------IFQPYAKHWLPVLT 2186 
PRIAPULA             ARLVVL-CAH------------------------------------AFRPCAASWLAPLM 2190 
DANIO                AKLIIN-TEE------------------------------------IFRPYAKHWLGPLM 2177 
ESHARK               AKLIVN-SEE------------------------------------VFRPYAKEWLGPLL 2178 
BSHARK               AKLIVN-TEE------------------------------------IFQPYAKEWLGPLL 2176 
XENOPUS              AKLIVN-TEE------------------------------------VFRPYARFWIGPIL 2189 
STERLET              AKLIIN-TEE------------------------------------VFRPYARHWLGPLL 2192 
GAR                  AKLIVN-KEE------------------------------------VFRPYAKHWLWPLL 2181 
HUMAN                AKLVIN-TEE------------------------------------VFRPYAKHWLSPLL 2169 
PLATYPUS             AKLIAN-TEE------------------------------------VFRPYARHWLGPLL 2173 
TASDEVIL             AKLIIN-TEE------------------------------------VFRPYAKHWLNPLL 2175 
COELACANTH           AKLVIN-TEE------------------------------------VFRPYAKHWLGPFL 2180 
CAECILIAN            AKLIAN-TED------------------------------------VFRPYAKQWLGPLL 2182 
CANARY               AKLIVN-TED------------------------------------VFRPYAKHWLGPLL 2171 
OSTRICH              AKLIAN-TED------------------------------------VFRPYAKQWLGPLL 2141 
GECKO                AKLIVN-TEE------------------------------------VFQPYAKQFLGPLL 2180 
TURTLE               AKLIVN-TEE------------------------------------VFRPYARQWLGPLL 2180 
ALLIGATOR            AKLIVN-TEE------------------------------------VFRPYARHWLGPLL 2138 
APLYSIA              AKLVIN-CTK------------------------------------VFQPFAKFWLRPFC 2201 
TRICHOPLAX           AKLIIN-RPK------------------------------------IFRPYAKFWLVPLI 2161 
SOFTCORAL            AKLITN-LPE------------------------------------VFEPYAKFWLDSLM 2178 
STONYCORAL           AKLIIN-EAK------------------------------------IFEAHAKFWFNPLM 2200 
SEA_ANEMONE          AKVIIN-QSQ------------------------------------VFEPYARFWLSPLM 2162 
SEACUKE              ARLIVN-CSK------------------------------------VFEPFAKFWLNPLI 2181 
LANCELET             AKLIVN-NEE------------------------------------VFRPYARFWLSPLM 2203 
STARFISH             ARLIIN-NNE------------------------------------VFTPYARFWLSGLL 2220 
SEA_URCHIN           VRLVIN-AQD------------------------------------VFQPYARFWLSPLM 2206 
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PARAMECIUM           DYC---------------TK--ENKIN-----G-GK-GFHYFLR---DVIVVLI-KFSQK 2060 
TETRAHYMENA          DYA---------------KL----NDN-----G-SK-FFHYFLR---DVTTTLI-DWCSK 2186 
STYLONCHIA           NYL---------------CD----KNN-----G-GK-GFHYFMR---DLCTLLI-SWNYI 2178 
APHANOMYCESa         ELM---------------LL----V------PK-RD-EFHYLLR---DVCHVVVDTWQV- 1996 
APHANOMYCESe         ELI---------------VE----V------PK-LD-EFHYILR---DICHLVVDTWHL- 1939 
PYTHIUM              EVI---------------IE----ATMVSSSDK-KA-EFNYMIR---DCCHLLADEWKNV 2125 
PLASMOPARA           KAL---------------LD----V---SAVQK-VS-EFNYILR---DCCNLVLNSWKDV 2112 
BREMIA               ETL---------------LD----V---NAAQM-AP-EFNYILR---DCCSLVLDSWQNV 2098 
AEDES                QVI---------------VD----ECI-------AP-QLNTFVT---DLIALIL-EWGDQ 2182 
MIDGE                SVI---------------AD----KCC-------GL-KMNFFIT---DLVTMLL-SWSP- 2129 
BOMBUS               HAT---------------YS----YLK-------RN-QLNYIIV---DVIEMLI-DWQTS 2039 
ANT                  KTV---------------TK----YLQ-------RH-NLNYIIT---DILEILM-DWYDV 2073 
WHIPWORM             QLV---------------LN----DQL-------AEAGLHYFRF---DLLLLLL-QWIAE 2107 
TRICHINELLA          KLI---------------VM----DEF-------GSNILHYFRV---DLIVVLF-EWTAH 2124 
BEETLE               KFI---------------VD----RSA-------GE-VMNYFVA---DVVAVLA-TWCTE 2042 
BARNACLE             RLL---------------AA----ERL-------GP-EVNALLL---DVLDMLA-GWAQQ 2064 
THRIP                DCV---------------LR----ICL-------QN-GISYLLG---DLVCMLA-KWNAE 2077 
FLEA                 ELL---------------VD----ECA-------GS-TINHFVA---DTVALML-SWHDV 2082 
WHITEFLY             EAI---------------AA----KCF-------GS-EINYFVA---DLVTLML-SWRKI 2137 
TICK                 NVL---------------AG----DKL-------GS-ELDAFVI---DVAVTVL-MWASD 2105 
TERMITE              KAI---------------TD----GVV-------GR-APNYLLS---DTVAMLA-----D 2150 
DAPHNIA              VAL---------------LR-----KI-----G-GE-PLNSLFR---EALDMML-EWSNE 1994 
OSTREOCOCCUS         ELV---------------------KES-----G-VD-NVSTPLRETLDVALECKDLWNSK 2110 
STENTOR              TVM----------------S----GNN-----G-GT-GLHYFLR---DVCTLFLYDWDNI 1906 
KLEBSORMIDIUM        EIF---------------TA--DPSRS-----G-GA-SFHYFLR---DVCIVLL-QWDLA 2307 
CLUBMOSS             NVI---------------LH--DPPTT-----G-GF-SFHYVLR---DISITIL-QWDVK 2071 
MOSS                 QTI---------------LI--DPRKS-----G-GL-KFHYMLR---DICVTIL-QWNVA 2192 
LIVERWORT            QTI---------------LI--DPEKS-----G-GM-AFHYMLR---DICITIL-QWNLP 2219 
LIGNANO              QFA---------------LS----DRN-----G-GQ-GFHTLLV---DIVYFFV-AWSGT 2304 
COPEPOD              ECI---------------VD----GTL-----SPEG-KLNYLSL---DLLTMTL-YWSEK 2089 
GLOBOSUM             QLV---------------QD----ADL-----F-GS-GINYFVQ---DLCLLLM-EWTKN 2050 
PALUSTRIS            ELI---------------TV----HTQ-----F-SK-GVRGFVQ---DLCLQLL-KWGGR 2104 
NEOCALLIMASTIX       KFI---------------SS----GEN-----F-ND-GFTYFIE---DICNLLI-KWKNF 2185 
GLOMUS               KLI---------------IE----GRS-----Y-GE-GINYFIQ---DLCAIVT-VWGSF 2246 
LOBOSPOR             KLA---------------IE----GEQ-----Y-GE-AMNYFVQ---DLCVLIV-VWGGS 2174 
SYNCEPHALASTRUM      RLV---------------TQ----GAK-----Y-GD-PMNYFVQ---DLCYLIL-AWGKN 2158 
FUNGIVORUM           QALNQLFVSGTANKESVQYH----HST-----A-GK-TINYCMR---DICTLII-EWNVK 2143 
HALBUM               EYV---------------IS----NQT-----G-GQ-GIHYFIR---DIAMLLL-SWPNI 2272 
DPURPUREUM           DYI---------------VS----ENN-----G-GQ-GLHYFVR---DVCFILL-KWPNI 2274 
PVIOLACEUM           DYV---------------VS----KNT-----G-GS-GFHYFIR---DVCLILL-SWPNL 2267 
AMPHIPOD             QCI---------------TD----GTT-------GV-GFNYFLA---DLVVLLV-GWGVD 2179 
SHRIMP               TCL---------------VD----GTI-------GD-KINYFFC---DVMVMVM-GWGSK 2171 
MUDCRAB              TCL---------------VD----GTT-------GD-RINYFFS---DLIVMVM-GWGKR 2166 
TARDIGRADE           DLL---------------ME----IDC-------TE-GMNYFAV---DLIHLLL-KWSVK 2245 
HYDRA                ELL---------------LS----QRI-----L-GD-YLNYFVV---GLIETML-SWSP- 2107 
SALPINGOECA          LLI---------------LKFQDEPE--------TP-GFNYFVT---DLCLLLL-TWADT 2197 
SPIDER               NLI---------------VL----GTA-------GF-SLNYFIL---DVIITTL-SWASV 2183 
LIMULUS              QLV---------------VS----GTL-------GQ-EINYFIL---DVLVVLM-TWATV 2186 
SCORPION             NLI---------------LN----ATF-------GR-EINYFIL---DLMVVLL-SWSSI 2169 
ROTIFER              GFL---------------VNSSLCRD--------LA-QMDCFTL---DLMVMLL-SWGSI 2180 
CIONA                QLI---------------LR----EDC-----G-VN-GIDTMVC---DILVTVL-SWNNI 2196 
OCTOPUS              EFI---------------IL----GNF-----E-EK-GINYFVL---DIIVMIL-SWGEH 2143 
CAPITELLA            ALA---------------TN--------------MG-GLNYFSL---DIIVTLL-SWHEI 2194 
LIMPET               QLI---------------FS----GPL-----S-SD-GINYFNV---DLIVMMM-SWHTT 2176 
SCALLOP              QLI---------------LS----GAL-----G-SQ-GINYFVV---DVVVTMM-SWHKM 2228 
LINGULA              QLM---------------VR----D-M-----P-DE-GLNYYVV---DIMVTVL-SWSSV 2196 
OYSTER               QLI---------------IS----GLF--------T-GLNYFVI---DVIVTIM-SWHQV 2194 
SNAIL                QLI---------------LS----TSL-----C-DN-GINYFIM---DLLVTML-SWHST 2197 
SPONGE               QFI---------------LSGDSTAGMGGAVGGGEN-GLDYFTV---DAIATML-SWSST 2226 
PRIAPULA             HLV---------------VN----GNC-----GVAA-AIHSLTA---DVVVVML-SWTPV 2221 
DANIO                QLV---------------VS----SSN-----G-GE-GIHFMVV---DIVVTVL-SWASV 2207 
ESHARK               QLV---------------VS----GNN-----G-GD-GIHYMVV---EIVVTVL-SWTSV 2208 
BSHARK               QLV---------------VS----GNN-----G-GD-GIHYMVV---EIVVTVL-SWISV 2206 
XENOPUS              QLI---------------VS----GNN-----G-GT-GIHYMVV---ETLVTIL-SWSSI 2219 
STERLET              QLV---------------VS----GNN-----G-GE-GIHYMVV---EIVVTVL-SWTSL 2222 
GAR                  QLV---------------VS----GNN-----G-GE-GIHFMVV---EIVVTVL-SWASV 2211 
HUMAN                QLA---------------AS----ENN-----G-GE-GIHYMVV---EIVATIL-SWTGL 2199 
PLATYPUS             QLV---------------VS----GEN-----G-GE-GIHYMVV---EIVATVL-SWTSI 2203 
TASDEVIL             QLV---------------VS----ENN-----G-GE-GIHYMVV---EIVVVVL-SWTSI 2205 
COELACANTH           QLV---------------VS----GNN-----G-GE-GIHYMVV---DIVVTVL-SWANI 2210 
CAECILIAN            QLV---------------VS----GNN-----G-GD-GIHYMVV---EIVVTVL-SWANV 2212 
CANARY               QLV---------------VS----GNN-----G-GE-GIHYMVV---EIVVTIL-SWTSV 2201 
OSTRICH              QLV---------------VS----GNN-----G-GE-GIHYMVV---EIVVTLL-SWTSV 2171 
GECKO                QLI---------------VS----GDN-----G-GE-GIHYMVV---EIVVTLL-SWTSI 2210 
TURTLE               QLV---------------VS----RDN-----G-GE-GIHYMVV---EIVVTLL-SWTSV 2210 
ALLIGATOR            QLV---------------VS----RDN-----G-GE-GIHYMVV---EIVVTLL-SWTSV 2168 
APLYSIA              QLL---------------FS----PEV-----S-GS-GVTYFAV---DLIVTMV-SWHTV 2231 
TRICHOPLAX           QLI---------------VE-----GK-----E-SD-GIHYFIV---DLMIILL-SWADV 2190 
SOFTCORAL            ELI---------------LL----PTF-----K-NS-ELNYFVI---DIVVTML-SWSSV 2208 
STONYCORAL           ELI---------------LQIKDTEPA-----G-TE-GINYFIV---DLVVTLL-SWSTT 2234 
SEA_ANEMONE          ELI---------------LKLIEEEGE-----N-KR-GLNYFVV---DLLVTIL-SWATT 2196 
SEACUKE              QLI---------------IG----GEI-----S-SP-GIHYMLL---DIMVVLF-GWSEK 2211 
LANCELET             EMI---------------VR----GEA-----S-GE-GINYFIV---DLLVTML-SWGPV 2233 
STARFISH             QLL---------------IS----GNT-----G-GE-GIHYMVV---DVVVVLL-GWVTV 2250 
SEA_URCHIN           QFL---------------AG----GQQ-----G----GINYMVL---DIMLVML-DWSTL 2234 
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PARAMECIUM           LEVRQ---------EYLQMHPQSRNKIC-SVI-NNLIML-----SADKN-RKIFDQNIEI 2103 
TETRAHYMENA          KPNLV---------TRR-IASDKKQNLC-QVI-NKICRV-----LAHKE-KEIFKQNIQI 2228 
STYLONCHIA           PEDNT---------KNR--------LLCTNVV-NTLIKY-----SADKT-KMIFNTNIEI 2214 
APHANOMYCESa         --DTI---------SD----------DLSRFV-NHLMAV-----SPHPS-TFILRDNLYL 2028 
APHANOMYCESe         --ETI---------DY----------DLSQFV-KHLIAV-----SPNTS-AAILRDNLYL 1971 
PYTHIUM              SVGSC---------SM----------MASRFV-NHLINL-----SPNEESNFIMRDNIRA 2160 
PLASMOPARA           VVSSL---------DT----------TTSRFV-NTLVKL-----CPDRN-NLVRDSNVLL 2146 
BREMIA               AVTPF---------ID----------TASQFV-NELIHL-----CPNRN-KLVCDNNVLL 2132 
AEDES                SYQPA---------SV-----DEI-SLASGLV-KFVMRN-----CYHAR-REVFRLNLEL 2220 
MIDGE                VYKPT---------TM-----SEK-EDACFIM-KFLMEN-----AYNER-SEIFRLNLEL 2167 
BOMBUS               SQRLN---------ES-TF-GQNK-DEIQQLW-ETLIQKVIVTKTEKIS-KSIYNYNMNM 2085 
ANT                  AVPSS---------E------DGK-AAAQRLF-EVLINKVLMKSD---N-HRVDKYNLGL 2112 
WHIPWORM             GACQP---------SK----PSSK-ALCGRLL-EYTIRY-----SGSKN-YHVQKRNIQL 2146 
TRICHINELLA          LKEDE---------AI----P--K-DSLNDLL-KFCVKH-----CWSKS-GKVFKRNLRI 2161 
BEETLE               VTLET---------Q------TEI-QLASKLV-AFLINN-----LKNDR-QDIFKYHLQL 2079 
BARNACLE             DITPE---------E------SSR-ADAGRLL-EVVLRL-----TPSAH-RGVVRIMLDV 2101 
THRIP                HQTV----------------VLNK-SQLNILF-GYLVKH-----CPHSD-KAVLRYHLEL 2113 
FLEA                 AIPSS---------TS-----IQR-NIASQFM-YFLMKN-----AYHER-RAIYKLNMEI 2120 
WHITEFLY             AVPDG---------KK----DENR-TTVSELL-SFLMAN-----TESFN-KRVFRRNLEI 2176 
TICK                 WSLED---------RK-TV--GND-RDLQGFS-ELLAQR-----CGHER-REVLKNNLEL 2145 
TERMITE              WCRKT---------TS-LPAKSDH-HLVSQLL-YLLISK-----VHHDR-RDVFKHNLEL 2192 
DAPHNIA              APPSA---------NDV----EFA-QAASSLL-QFILRN-----IENKN-AEILRDNIEM 2033 
OSTREOCOCCUS         FDEAK--------------------PCLLDAI-EIVLKC-----GHSKY-VGVMKANLAL 2143 
STENTOR              SIKNK---------E----------KEAGKFL-NYLVKV-----GGDLN-KEIFESNIKL 1940 
KLEBSORMIDIUM        KPPNP--------------------SKATDLI-GHLMRV-----SAHPT-RAVLSANIDV 2340 
CLUBMOSS             EPTDR--------------------HTASRFI-DHLMAV-----AAHES-SQVLRANVEI 2104 
MOSS                 SAPDG--------------------RLATNFV-HHLISV-----ADHGS-NQVLRANIDI 2225 
LIVERWORT            CPPDP--------------------GMASEFI-THLMRV-----AAHPS-SPVLRANVDI 2252 
LIGNANO              AIPED---------DL-----GDR-DLVERLL-DKLTGL-----CYDKE-RRIFKNNWRL 2342 
COPEPOD              TGTVP----------------TQN-LVVSRML-TLIMKN-----VYHEE-KRIFKANIEM 2125 
GLOBOSUM             AHAVTK--------AD-----DSV-TI-LKTM-RWLIRH-----CNHES-KATIRNHLRI 2088 
PALUSTRIS            TNGEETKQSLGLDDDH-----DTR-TILFKMMESLVASV-----CVADS-MPEVRENLEL 2152 
NEOCALLIMASTIX       VKIEN---------NS-----ENR-FNFSNMM-NYIIKY-----SNIQD-GLSIKVVIDI 2223 
GLOMUS               ITLE----------SY-----QDK-VLIYELM-EFLMKN-----SYNES-RIVIRNNILI 2283 
LOBOSPOR             VKLED---------SY-----DDR-VLLLSFL-SYLMKN-----CYHEQ-RQYLLNNIDL 2212 
SYNCEPHALASTRUM      VKLED---------SY-----EDK-TLLFYFT-NYLMEN-----AYHET-ARIAKNHVQI 2196 
FUNGIVORUM           LDPKD---------S----------FQANILL-NHLAER-----CSYPD-RNISRYNVSI 2177 
HALBUM               YQDQK---------LD-QLDTLSK-SNISKFI-NFLIQN-----SYCAD-RQILRNNLNI 2314 
DPURPUREUM           YKLDE---------GEIRPPTSLE-NHLSKFM-NFLMKN-----TYCPD-RRILKSNLNI 2317 
PVIOLACEUM           YSVSD---------K-LPVAFSTK-QLISKFI-NYLFKN-----CYCSD-RRILKSNLTI 2309 
AMPHIPOD             GAPND---------PD-----D-S-PLLAKLM-CHLITS-----LPHLR-ADVFRYNVDL 2216 
SHRIMP               AVPQD---------TV-----MGR-NIVGRVL-RYLCMN-----TPQTR-ADIFKYNLDV 2209 
MUDCRAB              AGSQD---------ST-----MGR-NMVSRVL-RFLCSN-----TPHNR-ADVFRYNIDA 2204 
TARDIGRADE           TPLPG----------------GDQ-FRAQRVF-LFLIQH-----VKHSN-SQVQRNNLTL 2281 
HYDRA                SIPEN---------TA-----SGS-ILASSLL-DYLVKN-----SHNLD-SPVLQTNLYL 2145 
SALPINGOECA          AVPQD---------DS------EK-RLARQLV-QFLMEN-----ARHET-TAVFKNNVNI 2233 
SPIDER               AIPQG---------ND-----ML---KASEVL-KFVMMN-----IEHSR-RDIFRNNLEL 2219 
LIMULUS              AIPED---------TV-----IGR-HAANSIL-EFLMTK-----CAHPR-KDIFRNNLEV 2224 
SCORPION             AIPED---------SS-----IGR-HAASGLL-EFLMSK-----CFHIR-KDVFRNNLEM 2207 
ROTIFER              QKPDQ---------S-------EA-KLINRLF-TLLIKR-----CYHEN-RAVLKNNIEL 2216 
CIONA                AVPED---------SV-----EGK-SLVRGLL-EQLSRR-----IHHNN-RAIIRHNLDL 2234 
OCTOPUS              SIPGD---------TS-----KDR-YVASSLV-QFIIRN-----IYNAN-RTIFRNNLKL 2181 
CAPITELLA            AIPEE---------TT-----VDI-AMTSHLV-KYIVQN-----CYHQN-RQIMRNNLEV 2232 
LIMPET               SIPQD---------TA-----EER-AMSSRLV-QFLMAN-----IYHKN-KQIYRNNLEM 2214 
SCALLOP              AIPQD---------TA-----EER-AMATRVV-DYLTAN-----VFSET-RPVFRNNLEL 2266 
LINGULA              AVPQD---------TA-----MDR-AMASRLV-EFVVRN-----VNHDT-RQIFRRNLEL 2234 
OYSTER               AIPQD---------TV-----EDR-AMSSRLV-EFVMGY-----VYNDT-RPVYRNNLEL 2232 
SNAIL                AVPQN---------SS-----TER-AMASRLV-EFLVRN-----VHHET-RAIFRNNLEM 2235 
SPONGE               AIIED---------RF----------LGSQLL-EYIMLR-----SNHKN-RSILRNNLEI 2260 
PRIAPULA             ARPQD---------NM-----TER-SLASRLL-EFLMRN-----ARHAT-MSVFRNNLEI 2259 
DANIO                ASPKG---------NT-----RDE-VLVNRLL-GFLFKN-----CFHSK-RAVFRHNLEI 2245 
ESHARK               ATPKG---------NM-----KDE-ILANRLL-EFLMKN-----SFHEK-TAVFRHNLEI 2246 
BSHARK               ATPKG---------DL-----KNE-ILANRLL-EFLMKN-----CFHEK-RVVFRHNLEI 2244 
XENOPUS              ATPNG---------QA-----KEE-ILANRLL-EFLMKN-----VFHEK-RAVFRHNLEI 2257 
STERLET              ASPKG---------NT-----RDE-ILANRLL-EFLMKN-----AFYDK-RAVFRHNLEI 2260 
GAR                  ATPKG---------DT-----KDE-VLANRLL-EFLMRN-----AFHEK-RAVFRHNLEI 2249 
HUMAN                ATPTG---------VP-----KDE-VLANRLL-NFLMKH-----VFHPK-RAVFRHNLEI 2237 
PLATYPUS             ATPTG---------VT-----KDE-LLANRLL-EFLMKH-----VFHQK-RAVFRHNLEI 2241 
TASDEVIL             ATPKG---------VP-----KDE-LLANRLL-QFLMKH-----VFHPK-RAVFRHNLEI 2243 
COELACANTH           AAPKG---------NT-----RDE-ILANRLL-EFLMKN-----TYHEK-RAVFRHNLEI 2248 
CAECILIAN            ATPAG---------LA-----KDE-ILANRLL-EFLVTH-----SFHEK-RAVFRHNLEI 2250 
CANARY               ATPKG---------NI-----KDE-ILANRLL-EFLMKN-----AFHPK-RAVFRHNLEI 2239 
OSTRICH              ATPKG---------NI-----KDE-ILANRLL-EFLMKN-----AFHPK-RAVFRHNLEI 2209 
GECKO                ATPKE---------NI-----KDE-ILANRLL-EYLMKN-----AFHQK-RAVFRHNLEI 2248 
TURTLE               AAPKG---------NI-----KDE-ILANRLL-EFLMKN-----VFHQK-RAVFRHNLEI 2248 
ALLIGATOR            ASPKG---------NV-----KDE-ILANRLL-EFLMKN-----TFHQK-RAVFRHNLEI 2206 
APLYSIA              AIPED---------SA-----EGR-AMASRVV-SFLIAN-----VFHTN-RQVFRNNLEL 2269 
TRICHOPLAX           AIPKD---------VD------EI-LQANRLM-EFLMRN-----AFYPN-RSVLRNNIEI 2227 
SOFTCORAL            TIPED---------SY-----SSR-RLTSRLL-EYLMET-----CNHPT-RSIFKNNLEV 2246 
STONYCORAL           AIPED---------SH-----NDR-HLASRLL-GFLMSR-----TRHRH-RSLFRNNLEI 2272 
SEA_ANEMONE          AIPED---------SY-----GDR-HLASRLL-QTVMRR-----THHEN-RAVFKNNLEI 2234 
SEACUKE              AIPED---------KY----------LASQLL-RFLMLN-----VHHAK-RAILRNNLEV 2245 
LANCELET             AIPED---------SA-----MGR-ALTSRLL-HFLMAN-----AFHKT-RAVMRNNLEL 2271 
STARFISH             AIPED---------KR----------LANRLL-EFLMHF-----CHHSN-RQVLRNNLEM 2284 
SEA_URCHIN           AVPED---------NR----------LASGVL-RFLMKN-----SYHER-KSVMKNNLEV 2268 
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PARAMECIUM           IGMFVQLYRDSM-Y--ICDKSIVD-MISKKPDQKNQQ-----LDP-QAEDTSVLWQANGL 2153 
TETRAHYMENA          LKNLLDLWKECI-Y--VDENQLTK-MLLLED-------------K-EDKEKSQLWNLNSI 2270 
STYLONCHIA           IAGLLHRWKKLV-A--INKDVISM-MIGMDD----------------KKPESNLWKMTGI 2254 
APHANOMYCESa         IEAFVTKFPTQC-RF-LNLDILLD-MIN-A-------------DDA----ENASRHVAGM 2067 
APHANOMYCESe         IESFLFRYPSQC-RF-LNGDAIMD-MIG-G-------------DGND--KLDTARHVAGM 2012 
PYTHIUM              VSELIALWKDHV-RI-DRDEVVKL-LFSSE-------------DNNP--KREAADRYTAL 2202 
PLASMOPARA           VTELIALWKDAT-YI-NVRELITF-MMS-G-------------DEDT--KIKYARKFVAL 2187 
BREMIA               VTKLIALWKNLI-YI-DARELIIH-IIS-E-------------DGDI--KLNNAKQFAAL 2173 
AEDES                VKRLIEQWKAVI-SV--PVQLLYD-MIG-P-----------TQDPESMQ------NIGGL 2258 
MIDGE                IKKLVETWKEIL-VVKIPSQTLLD-LLQKP-----------LEEEMNLN------LRCGI 2208 
BOMBUS               VKTVLEVWHPYL-KL--PKNLSD--KMSTA-----------PGATVY------------- 2116 
ANT                  MKTMVEKWRNYL-RV--PSDFLNQ-KIISA-----------DTTVMY------------- 2144 
WHIPWORM             VETMVGLLKDIV-AV--DFKILLD-HHCVA-----------D-TDGE--------NAFGV 2182 
TRICHINELLA          IETMLVLWKSFV-TL--DPSLILE-KICFP-----------LGNENE--------NVCGI 2198 
BEETLE               IRLLVEAWKTSI-EV--PYDLIYA-KLKVE-----------PTCKA---------VEIGI 2115 
BARNACLE             LEKLVSGWGDRA-AF--PGRLAVQ-LLTGD-----------RQLHA---------PRAGV 2137 
THRIP                IKTMLEVWKNYI-DP--PHDSLLS-MLDNP-----------D-------------ARVGI 2145 
FLEA                 IKSVVEIWKTCL-DF--PLQYLYL-ALENP-----------VKDSK---------TNMGI 2156 
WHITEFLY             VKTVVEVWKSSL-DI--PYQLLLD-LLKPE-----------DNDPKSEK------AQTGI 2215 
TICK                 LRAWVETWRERL-RF--PADVVLE-QLEQC-----------SLDSK---------DHHAV 2181 
TERMITE              IRTVVELWKPNF-DI--PVQLLYD-MIMKH-----------DRKDPT-V------SEPGI 2230 
DAPHNIA              VRAIFLVWNKISLN--IPYELVEE-LLS----------------PDKSK------RKLGL 2068 
OSTREOCOCCUS         LTRMFARLRDAVLSIGTPPAHCFQNAFHRANEIL--ELVP-KSKSQEEKRFVTQKKLFVM 2200 
STENTOR              ITELIAKWKVPL-E----HRLIDG-MLKKQ-----------LKDDD--NKISYIWKLFGI 1981 
KLEBSORMIDIUM        IRLFLAEWKSDV-S--VDKRVILR-YLAAD-----------GSDA-------KVKKTAGL 2378 
CLUBMOSS             IKAFIQLWKDRV-N--IDGRLILK-YLQAG-----------GKSTNTSDRQLAIQKSVGL 2149 
MOSS                 IRLFLENWKGSI-S--LERGQLLQ-YLISG-----------GRNPDMNDRNIKMKRLVGL 2270 
LIVERWORT            IRMFIDTWKKVL-Q--FDKNIILE-KLAFG-----------GKGASGTDRSVRMQRALGL 2297 
LIGNANO              LDALIRSWRSRVHC--VPYKRIFD-LLQ-------------QTEE-YTA------AAAGL 2379 
COPEPOD              IRLVIEKWKDCC-VVSANFSVIED-LLE-------------ANQGDL-S------HFGAL 2163 
GLOBOSUM             VRTLIENWKDFM-I--VPSDVIFE-LLH-------------AKPDGNNK-AEKYLNLTGV 2130 
PALUSTRIS            IASFIELWPSLM-V--APTRIIYE-YIT-------------NQKREN--------LLAGI 2187 
NEOCALLIMASTIX       INEFLNKFKDFI-D--TPVEILYK-FLS-------------NKNNSDEQ-YSVSVINLAI 2265 
GLOMUS               IKAIFEIWSELI-V--VPTHVIHE-LFS-------------DSVGNVDK------VYTGL 2320 
LOBOSPOR             IKGTFENWSNIA-I--VPTTIIYN-NFK-------------NIKDDK-R------NITGI 2248 
SYNCEPHALASTRUM      VKNAIENWEDRI-I--PPTKIMYN-QFN-------------PRDKNAGQ------IRVGL 2233 
FUNGIVORUM           VKSMIEQWKDYF-I--PSKVCHLA-TLSYGLTVVQQRIVEMLADANTHT------KITAL 2227 
HALBUM               LKLFVERWKGLF-S--VEKKSIVE-ALATPV--------TNFKSKARQV------RSTAL 2356 
DPURPUREUM           VKSFTERWRSLF-H--INKNIIIE-LLL-QK--------GDFKSKSRQM------KTTGL 2358 
PVIOLACEUM           IKQFTENWKGLF-T--IDQSTIVE-YLV-QK--------GDYKSKSRQI------KTTGL 2350 
AMPHIPOD             LRSLVSVWCSAWPT--VDGSAIIE-LLE-------------TREGHKRE------VDAGL 2254 
SHRIMP               VRSVVECWKSLL-T--VPYTVIYS-LME-------------VKDGAERE------VEAGL 2246 
MUDCRAB              VKSVVECWRAVL-T--VPYAIIYS-LME-------------VSDGRNKE------QEAGL 2241 
TARDIGRADE           LKVLTEAWKAQL-E--IPPRGTIPDLLI-------------KDKTKAKL------NIPVI 2319 
HYDRA                INALSSSWRDRV-T--CPYKLIYS-LFS-------------FSDQNSKK------NLRGL 2182 
SALPINGOECA          IRLLLERWKDAV-QDKVPFKVIVD-NMS-------------SRQMASKD------NLSGL 2273 
SPIDER               VKTILECWKS-L-K--IPYNVIYE-KMS-------------DFSPESKQ------NHFGI 2255 
LIMULUS              IKTVVECWKPRL-E--VPTRIICG-QMC-------------MTDITRKE------NLVGI 2261 
SCORPION             IKTVVQCWKERL-D--IPTYIIFE-SMR-------------NLDTKVKD------NIVGI 2244 
ROTIFER              IKTMTECWRDMI-Q--VPVELINN-FLT-------------SN--DHRK------LSTGI 2251 
CIONA                IKTTLECWGERV-RGGVDPNIVYQ-LCE-------------SNDVDLKE------NFAGL 2273 
OCTOPUS              LEALVGLWKARI-D--IPYKLLYE-MMT-------------SSDPNTGG------LMVSV 2218 
CAPITELLA            LKTLVEAWKSTI-R--IPTQDIYE-NFI-------------DREDKGKR------NVVGL 2269 
LIMPET               LKTVLECWHDRI-E--IPYKIIYN-QLK-----------------SEEN------KSVGI 2247 
SCALLOP              LKTLLQCWRDRL-E--VPYNVIYK-LMV-----------ESRSDPKSPR------HSTGI 2305 
LINGULA              LKTLVECWKGRF-D--MPTKIIYD-NFS-------------DRDPKSKT------NTAGV 2271 
OYSTER               LKTLLQVWKDRV-E--IPYNIVYK-HLK-------------QPDETKKE------SCVGI 2269 
SNAIL                LKTLLECWKDCI-E--IPYQEVYN-QLK-------------MPDPSSKS------SLIGI 2272 
SPONGE               VRTMVELWKDKI-D--IPTRVLYD-QFS-------------NSDKSTVS------NLSGI 2297 
PRIAPULA             IKTLVECWRDRV-D--VPSQVIYE-NMC-------------AGDITMRD------NSVGV 2296 
DANIO                IRTVVECWKDCL-T--IPYDLIYE-RFA-------------GTDPNSKD------NSVGI 2282 
ESHARK               IKTVVECWKDCL-S--VPYSLIFS-RFS-------------STDPNSKD------NSVGI 2283 
BSHARK               IKTVVECWKDCL-S--IPYSLIFD-RFA-------------GRDPNTKD------NSVGI 2281 
XENOPUS              IKTVLECWKECL-S--IPYRLIYE-GFS-------------GTDPNTKD------NSVGI 2294 
STERLET              IKTVIECWKDCL-A--VPYSLIFD-RFS-------------GKDPNSKN------NSVGI 2297 
GAR                  IKTVVECWKDSL-M--VPYSLIFD-RFA-------------GSDPNSKD------NSVGI 2286 
HUMAN                IKTLVECWKDCL-S--IPYRLIFE-KFS-------------GKDPNSKD------NSVGI 2274 
PLATYPUS             IKTVVECWKDCL-S--IPYRLIFE-KFA-------------TGDPNTKD------NSVGI 2278 
TASDEVIL             IKTVVECWKDCL-S--IPYRIIFE-KFS-------------NRDPNSKD------NSVGI 2280 
COELACANTH           IKTVVECWKDCL-A--VPYSLLYQ-RFS-------------GKDPNTKD------NTVGI 2285 
CAECILIAN            IKTVVECWKDCL-S--IPYRLIFE-RFS-------------NGNTNSKD------NSVGI 2287 
CANARY               IKTVIECWKDCL-S--IPYSLIFQ-RFS-------------SGDPDTKD------NSVGI 2276 
OSTRICH              IKTVIECWKNCL-S--IPYSLIFE-KFS-------------GGDPNTKD------NSVGI 2246 
GECKO                IKTVVECWKDCL-S--IPYRIIFE-RFS-------------GGDPNTKD------NSVGI 2285 
TURTLE               IKTVVECWKDCL-S--IPYRLIFE-QFS-------------GGDPNTKD------NSVGI 2285 
ALLIGATOR            IKTVVECWKDCL-T--VPYRLIFE-QFS-------------GGDPDTKD------NSVGI 2243 
APLYSIA              LRTLLECWHDRV-D--IPYGTIYG-LFK-------------STDPKSGR------SSTGV 2306 
TRICHOPLAX           IKTAVELWKNHI-E--IPYRIIYK-NFS-------------NPDKDKKD------NSTGI 2264 
SOFTCORAL            IKTFVEVWKERI-D--VPYKLIYE-RFS-------------NASVNTKE------NSVGI 2283 
STONYCORAL           VKSVVEIWKSIL-H--VPAEVIFN-SFS-------------DPDPVKKD------NAVGI 2309 
SEA_ANEMONE          VKTMVEVWRERV-T--VPTKVIYE-ALS-------------NPHPDKKD------NATGI 2271 
SEACUKE              VKTLVELWKPVL-D--IPTSVIYN-YLS-------------NKDPASNT------NTVGV 2282 
LANCELET             IKTAVECWKTRV-E--VPTKVIHD-QLC-------------GSDASSKA------NSVGI 2308 
STARFISH             IKTLVECWKEII-S--VPTSVIYR-ILA-------------TPDPDVKD------SSTGL 2321 
SEA_URCHIN           IKTLVECWKDVI-D--VPTRVIYE-SLQ-------------DRSPDKKD------SAVGI 2305 
                     :                                                            
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PARAMECIUM           A-ILHIALLNNVVILQDYPEFVRTANSSLYEKYRFILQKQ-------SHNIKFPTEQINR 2205 
TETRAHYMENA          L-ILDACIQLRIPILSNYEAFSRAQTV--EEKFAFFLNIS-------E-----KDR-LKR 2314 
STYLONCHIA           Q-ILALAVSFDILVIEKPENIGQTNVN--QREFRFQEQNE-------NQ---LGDKLMNS 2301 
APHANOMYCESa         Q-LAAVLINLAFDASSPVLWFET------------SLR---------ACSSRLETALLAR 2105 
APHANOMYCESe         Q-IVAMLLSLAFDATSPATSFEF------------LLR---------NARAKLENNLLTR 2050 
PYTHIUM              Q-IVSTMLTAGLVEDILP---DF------------DM----------SDGKTIEDGVLES 2236 
PLASMOPARA           Q-IVSAMLVAGLKSELQA---EV-------------------------ANQTIEDGILLC 2218 
BREMIA               Q-IVSAMLTAGHISKLRV---QV-------------------------SDHTIEDGILLV 2204 
AEDES                Q-LNAIVMANGLVPW--T--------------------------E-TS-KFDFIRAIFRC 2287 
MIDGE                Q-LNAVLLINDIVPW--K--------------------------D-SEQRKQFIAAIVNC 2238 
BOMBUS               --LILICFINGMGLD-------------------------------IIQRNDILEFLERS 2143 
ANT                  --LILVLLDNDMAEE-------------------------------IIVRNDIVDFLLKP 2171 
WHIPWORM             Q-LLQSVLKNMKKPCELC--------------------------GDPEKDQRIFEYLINR 2215 
TRICHINELLA          S-ILCLCLNTVPETFSFL--------------------------TDPNYESGIFSHLVRL 2231 
BEETLE               H-VSSIFLANKLLPW--K--------------------------G--DSKDFCKSIFNVI 2144 
BARNACLE             CALRAALLADRPLCL--D--------------------------R--EEMQQLLDRLLTL 2167 
THRIP                N-LTAIMLFHKLTPW--T--------------------------T--KSKQSFISFLLKN 2174 
FLEA                 E-LAGILLANKIIPW--P--------------------------D--SKKDDYYKALCMQ 2185 
WHITEFLY             M-LAGILVVNNIAPY--A--------------------------S--ASKMKYLSALVRK 2244 
TICK                 L-LFGIFVSNNLVEF--G--------------------------QSHASTARILEVLPRL 2212 
TERMITE              Q-VAAIILANRLEPW--S--------------------------S--TGKLQFLRALLRN 2259 
DAPHNIA              L-ILDAIVVHDFLPKNHE--------------------------F----NSRFKEQLVKW 2097 
OSTREOCOCCUS         Q-LIATLIHEETKVIQVNDEFVF------------ITNSRGEQIGD-GIRSPLIQAVMSC 2246 
STENTOR              I-IYGSAIDNKIKILSDG---------------------R-------ENYESLDDSLLKS 2012 
KLEBSORMIDIUM        Q-LFGVLIAVGMKIYDSI---------------------ED---AA-IPEKEVYGRLLEC 2412 
CLUBMOSS             Q-LFATVVSSSGSVNQGL---------------------ER---LA-VGREDVYETLLSN 2183 
MOSS                 Q-LLGAIVGSGIPIYDPS---------------------CD---FS-TSEEHICEALLNN 2304 
LIVERWORT            Q-LFGAIAASGLPLYDPA---------------------CD---MF-IE-KDLYQVLLQN 2330 
LIGNANO              Q-LYNAYLSNALPYFNEQ---------------------QGVNVGG-VDSPQILAALVRL 2416 
COPEPOD              K-VLAVFLGQQM--FDRE---------------------------R-LETPGLCQKICQT 2192 
GLOBOSUM             Y-VLQALVANKVSAYDA----------------------RGLTDRI-FSESDLLDSLSSL 2166 
PALUSTRIS            Y-LILVYVTHGVPPFDM----------------------RGLGALS-LSEDQFCDAFMNL 2223 
NEOCALLIMASTIX       Q-ILASFVSNDIPEYNEL---------------------NMTTSDSYPSETDFYSVLANY 2303 
GLOMUS               Q-LLGVVLAHDKPLFQDE---------------------VGLDLGG-LTSDKFYMDLTNN 2357 
LOBOSPOR             Q-LLGIVLTHDNPPFYRG---------------------PEIDLGT-LRESDYYEALVRN 2285 
SYNCEPHALASTRUM      Q-LVGAILVHGINPFYNG---------------------EGFTLNG-LTEHQFYAAICEN 2270 
FUNGIVORUM           Q-LLAVFVLNGFPIYHDE---------------------QD---TF-ISKVKYMDLIMSN 2261 
HALBUM               I-QLSILLSNGYAAYDKE---------------------ND---SE-ISEFKFYQILIDC 2390 
DPURPUREUM           V-LLSILLSNGFPAYDKD---------------------YD--SDL-ISEFKFYQILLDH 2393 
PVIOLACEUM           V-LLSIMLCNGIPAFDAS---------------------NHG-TGG-QSEFKFYQILLDN 2386 
AMPHIPOD             H-AAACLLVAGVSPYNEQ--------------------------DR-MQERKMHGVLLKC 2286 
SHRIMP               Q-LLGIILANGLPPYTVD--------------------------SE-TEKKRCESLVIRL 2278 
MUDCRAB              N-LLGIMLANGLAPYTED--------------------------SV-AEKTKCEKILLKL 2273 
TARDIGRADE           N-IIAIILNAGLPLTAGS-------------------------------FEEFLKILMLH 2347 
HYDRA                Q-ILQFYLANGFAPFATQ---------------------I----SG-LTEYDYFLALSNN 2215 
SALPINGOECA          H-LLSLILANDMMPSESD---------------------VE--EAG-LSMRSFFQILVAN 2308 
SPIDER               Q-LLGVVLSCDFPPYDLQ-------------------------D-E-AEGYSFLTTLLKN 2287 
LIMULUS              Q-LSGIVLANGLSPYSDT-------------------------GGK-LEKARFLNLLASN 2294 
SCORPION             Q-LFGIVVSNGLDPYQNT-------------------------S-R-IDKISYLKTLTVN 2276 
ROTIFER              Q-LFGVVLSNGIENYEYP--------------------------MD-ISRLDFFKSLINC 2283 
CIONA                Q-LLGAFLVNKCSPFAGE---------------------Y---TLD-VDREQYYQRIFRN 2307 
OCTOPUS              Q-LLGVLLKCNFSPYVNM--------------------------TD-VPRETYFSHLSQG 2250 
CAPITELLA            Q-IVGVFLANGLSPWQPD--------------------------AE-VSKDRFYQYLAMN 2301 
LIMPET               Q-LLGVVITCKFPPYGPD--------------------------CP-VDRHKFFTTVAFL 2279 
SCALLOP              Q-ILGVVLACKFPPYGPV--------------------------AP-VDRDKFFSTVSNY 2337 
LINGULA              Q-MVGVFLANKLPAYSYT--------------------------SE-VDREKFYKALASN 2303 
OYSTER               Q-LMGVVLSAKFPPYAPT--------------------------AP-VDQEKFFTTVAQY 2301 
SNAIL                Q-VLGVIMTCNYAPYGPS--------------------------AS-VDRNRYFTTLASS 2304 
SPONGE               Q-LVGIAVANELNPYDTN---------------------T---AGS-LDQGLYYKIFVNN 2331 
PRIAPULA             Q-LLGVVVANNLPPYSHT--------------------------TA-VDSEKFFQAIVRC 2328 
DANIO                Q-LLGIVMANNLPPYDAA--------------------------CG-IEHDRYFQSLANN 2314 
ESHARK               Q-LLGIVLANNLSPYVPK--------------------------CE-IGYERYFQRLVYN 2315 
BSHARK               Q-LLGIVLANNLPPYDCK--------------------------CE-IDSERFFQRLVHN 2313 
XENOPUS              Q-LLGLALANNFSPLDPK--------------------------CG-IDPERYFQSLANN 2326 
STERLET              Q-LLGIVLANNLPPYDPK--------------------------CG-IDSESYFQALATN 2329 
GAR                  Q-LLGIVLANNLPPYDPS--------------------------CG-IEHERYFKSLANN 2318 
HUMAN                Q-LLGIVMANDLPPYDPQ--------------------------CG-IQSSEYFQALVNN 2306 
PLATYPUS             Q-LLGIVLANNLPPYDPK--------------------------CG-IDSARYFQALANN 2310 
TASDEVIL             Q-LLGIIMANNLPPYDSK--------------------------SG-IESTRYFQALVNN 2312 
COELACANTH           Q-LLGIILANNLPPHDPT--------------------------CS-IDMESYVKALANN 2317 
CAECILIAN            Q-LLGLILANNLPPYDPK--------------------------CG-IDVERYFQALANN 2319 
CANARY               Q-LLGIVLANNLPPFDPK--------------------------CE-IDRVRYFQALTSN 2308 
OSTRICH              Q-LLGIVLANDLPPFDPK--------------------------CE-IDRVRYFQALISN 2278 
GECKO                Q-LLGIVLANNLPPYDPK--------------------------CE-IDNVRYFQALANN 2317 
TURTLE               Q-LLGIVLANNLSPYDPK--------------------------CE-IDSVRYFQDLANN 2317 
ALLIGATOR            Q-LLGIVLANNLPPYDPK--------------------------CE-IDSTRYFQALVNN 2275 
APLYSIA              Q-VLAVVLSADFPPYGPS--------------------------AP-VDKDKYLSSLSNL 2338 
TRICHOPLAX           Q-CLGLVVANGLSPYRYD--------------------------VE-VDE---MLALAEN 2293 
SOFTCORAL            Q-LMGVIVANKITPFKPG--------------------------CG-VDEKRFYQDLVKN 2315 
STONYCORAL           Q-LLGVVVANGLFPVTSD--------------------------ST-IDEDRFYGTLVNN 2341 
SEA_ANEMONE          Q-LLGVVLANKIHPFSSD--------------------------SS-VDENTFYTALSDN 2303 
SEACUKE              Q-LLGVVLANNIHPFSST--------------------------SD-VDSERFYAALATN 2314 
LANCELET             Q-LLGVVLANQLPPFNPS---------------------T---SGN-IDREQFFSAVAKN 2342 
STARFISH             Q-LLGIVLANGLHPIDKA--------------------------SD-IDEERFYAALSYN 2353 
SEA_URCHIN           H-LLGVILANNLHPLSPT--------------------------CD-VDADRFYSALASN 2337 
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PARAMECIUM           ---LAC-TYTTKKHVLKGIANVYGSVLQCCQ------YL------------KVSGNDYEQ 2243 
TETRAHYMENA          ---LLLFQQHSKRQYCKAASAVCGGLLSMMHEYG--GQF------------EGKRKIYEQ 2357 
STYLONCHIA           ---LLKILESKKKQIIQAASETLGKILNKQPS---------------------------- 2330 
APHANOMYCESa         LASTT----HKTTP--QLAADVSGLVLQHMPAS--------------------------T 2133 
APHANOMYCESe         MVS-M----HKTTP--ILAADIAGLVLKHMHS---------------------------T 2076 
PYTHIUM              ---LY----HKRASIYTVAAEISGLLLKAKTGSK------------------------AQ 2265 
PLASMOPARA           ---MT----TKVTSLYTLAAEVGGLYLLTMDQAT------------------------SK 2247 
BREMIA               ---MT----SKTTPLYTLAAEVGGLYLQTTRQID------------------------TD 2233 
AEDES                ---L----DSEKAAVYRPASELLGMCLNNLYPGGE-EQE-------------D---E-RY 2322 
MIDGE                ---F----RHSNSQIYRAAAQLLGMCLHQIVGDCQ-MVE-------------G---DENF 2274 
BOMBUS               ---LKKWQDD--EETILQCCECYGLILKSLNDDNT--LA-----------------NKRC 2179 
ANT                  ---LSVWDTSNKDELPLQCCECLGLYLRSLDNGTH--HE-------------TERENKKY 2213 
WHIPWORM             ---L----SSKHAKVYKPAAYVCGLTLSALSVN-------------------------GG 2243 
TRICHINELLA          ---L----SLKNVKLFKLAAFVCGLSLKVLNELQ----------------------TDCE 2262 
BEETLE               ---L----KAKYKTIYRPCAETLGLILRETSH-------------------------DLP 2172 
BARNACLE             ---M--VDRSSTAELYRPASTVVALL----CA-GR---------------------TDIE 2196 
THRIP                ---L----NNNTKEIYKASAETLGMCLNQMCCLNDGLLS-------------I----EDQ 2210 
FLEA                 ---F----NSMESITYKPCSEVIGMVLNLSSL-G----------------------SAEN 2215 
WHITEFLY             ---M----HSQKTTIYEPTAEVIGRILLFLQQEGSDYQL-------------T---NDGS 2281 
TICK                 ---L----ASRYRGAYTSVADVVGLTLRKMSEAGI---A-------------T----EDS 2245 
TERMITE              ---I----DTEKRSIFQSSAEVAGMALELLAANGSGMLE-------------G----DDA 2295 
DAPHNIA              ---LT---LDEKRDLTRSCAALCGSILIRETDHE-------------------------- 2125 
OSTREOCOCCUS         ---LMSSTESTGGLLNSVASALLGKIMEIDGNHP-------------------------R 2278 
STENTOR              ---LE----VPRRQIILSASEILGKRLEYSENLQ-------------------------T 2040 
KLEBSORMIDIUM        ---LG----FKAKEVYEAAAEVIGAALFERDKT---------------------PDRDQS 2444 
CLUBMOSS             ---LK----LKAKEVFAASADVLGMVLRDKSED-----------------------TDLS 2213 
MOSS                 ---LN----VKTKEVYEAAAELVGITMIYRKES---------------------RQVNEE 2336 
LIVERWORT            ---LN----FKGKEIYEASGELIGIVLKQRHQAA--QDF--------------RRPLDEQ 2367 
LIGNANO              ---LN----HSRKEVYSPCAGVTGLCLRQMVTAQ--SVV--------------------P 2447 
COPEPOD              ---FT----SKRKEVYQAAGVATGLYLTTLRSNQ--N----------------------- 2220 
GLOBOSUM             ---LT---LSKLKEIYSPLAECIGTVLLFMETTLHNY----------------------H 2198 
PALUSTRIS            ---LV----NGRKEIYSFSAEVLGRWISSARQHGAGI----------------------A 2254 
NEOCALLIMASTIX       ---IQ---YN-HKNVYEPASELCGLILKRLKKTGMNE----------------------- 2333 
GLOMUS               ---LL---NHVNSNVRALAAEVCGLAVKHLRKYHCSE----------------------- 2388 
LOBOSPOR             ---MG---SS-QKAVYSSAAEVCGLVLAYMKRHNSLD----------------------N 2316 
SYNCEPHALASTRUM      ---MD---NS-SREVAATAAELATLAFKLMIEKRREN----------------------I 2301 
FUNGIVORUM           ---LFSEEGRGAKELYTTTAEVVAMQLALQQNDKAGNSGSLSSGSVGTQSASQRSQETED 2318 
HALBUM               ---L-----TEYKELYDAASEICGMILQFNHKH----------------------NIQS- 2419 
DPURPUREUM           ---L-----QDFKELYDAASEVCGMILLYNSKN----------------------NIQS- 2422 
PVIOLACEUM           ---L-----QDFKELYDATSEVCGMILLYNSKH----------------------QIQSN 2416 
AMPHIPOD             ---LA----NPRAAVYNAASEVVGLMLARSMTSR--GGVGDAVPSSSSDSLTSEATVGCD 2337 
SHRIMP               ---LG----AHYASVYGAAAEVMGLILKYTSQKD--G--------------------SVE 2309 
MUDCRAB              ---LE----AHYASIYGAAAEVVGLVLKFQSSHS--EDC------------------NET 2306 
TARDIGRADE           ---LQ----ESSKPLYSVSGLTLGLLFSRAEGAGIAGET------------------IE- 2381 
HYDRA                ---LL----FTYKEVYATCAEVCGISLKYYFSKC--ESP------------------K-- 2246 
SALPINGOECA          ---LM----FKSRSVYRTAAFVTGMLLSHFKSKGRGRLL------------------D-- 2341 
SPIDER               ---LS----MKYKEVYGAAAEVIALTLQYISKSE--TDI------------------LKN 2320 
LIMULUS              ---LT----FKYKEVYASASEVIGMVLKYMEEKE--GSP------------------D-E 2326 
SCORPION             ---LK----NKYKEIYESASEVCGMSMKYYFDKD--DDV------------------Y-S 2308 
ROTIFER              ---IK----EPSKLIHAPAAEVVGMLLKRFDSHD--KEY------------------FE- 2315 
CIONA                ---MR----FKRKEIYDAASEVAGLTLNYITNVE--KEE------------------NG- 2339 
OCTOPUS              ---LH----HSHKIVYASTAEVLGLSLKYFDQHK--DSE------------------FE- 2282 
CAPITELLA            ---MN----QPDKQVYSASAEIVGMALSSLQNTESDKEW------------------CR- 2335 
LIMPET               ---MC----DKSKPVYTATGEVVGMILKYLEVKE--QET------------------EG- 2311 
SCALLOP              ---LT----HHLRSVYAATAEVVGMIFQYLAEKE--KET------------------DG- 2369 
LINGULA              ---MG----SYWKTSSAAAAEVVGMCLQDLDQHD--KDF------------------KE- 2335 
OYSTER               ---MR----NRYKAVYAATAEVVGMIFKHLAEKD--RQT------------------EG- 2333 
SNAIL                ---MT----NSSKMIFAAAAEVVGMVFAYLADKE--NET------------------DG- 2336 
SPONGE               ---LT----FKYKLIYAAAAEVLGMIMKRMAESY--DPF------------------LD- 2363 
PRIAPULA             ---LA----NKYKEVYAAAAEVLGMILHRMVERE--DEE------------------AEG 2361 
DANIO                ---LS---FIRYKEVYSAAAEVIGLILNYMTERE--NQI------------------EG- 2347 
ESHARK               ---IS---LTRYKEVYAAAAEVLGLVLHYFAENE--KQV------------------DG- 2348 
BSHARK               ---IS---LTRYKEVYAAAAEVLGLVLQYLAG----KPM------------------DC- 2344 
XENOPUS              ---LG---LTRFKEVYIAAAEVIGLVLRYIVQNE--KRT------------------EA- 2359 
STERLET              ---IS---FGRFKDIYAAAAEVIGLIMQYLAKNE--KQL------------------EG- 2362 
GAR                  ---IS---FVRYKDIHVAAAEVIGLVMQYMAEKE--KQS------------------EG- 2351 
HUMAN                ---MS---FVRYKEVYAAAAEVLGLILRYVMERK--NIL------------------EE- 2339 
PLATYPUS             ---LS---LVKYKEVYAAAAEVLGLTLQYVSEKE--TML------------------ED- 2343 
TASDEVIL             ---MS---FIKYKEVYAAAAEVLGLILQYIAKKE--NVL------------------ED- 2345 
COELACANTH           ---LS---FTRYKEVYAAAAEVLGLVLQYRAEKE--KEL------------------GG- 2350 
CAECILIAN            ---IA---LTKYKDIYLAAAEVLGLALHYVAEKE--KTL------------------EG- 2352 
CANARY               ---MG---LLKYREVYAAAAEVLGLALQYIAERE--NIL------------------ED- 2341 
OSTRICH              ---MG---LLKYKEVYAAAAEVLGLALRYVAERE--NIL------------------ED- 2311 
GECKO                ---MA---LVRYKEVYAAAAEVLGLVLQYIAEKE--NIY------------------ES- 2350 
TURTLE               ---MS---LIRYKEVYAAAAEVLGLILQYMAEKE--NIF------------------EG- 2350 
ALLIGATOR            ---MA---LLKYKEVYAAAAEVLGLTLRYIAEKE--NIT------------------EG- 2308 
APLYSIA              ---MN----HHLKIVYAATAEVIGLVLLKMERSD--GEV------------------EG- 2370 
TRICHOPLAX           ---LQ----FKYKEVYEAVAEVLGMIMKHLASVK--KET------------------EG- 2325 
SOFTCORAL            ---LS----FKYKDVHGAAAEVIGMILKYLSEEN--DKE------------------SCD 2348 
STONYCORAL           ---LT----FKYKDVHAAAAEVIGLLMMQLAKVK--KIF------------------DG- 2373 
SEA_ANEMONE          ---LT----FKYKDVHAPAAEVSGMLMKYLIEER--KVT------------------EC- 2335 
SEACUKE              ---LK----SRFKQVHAPAAEVVGMTFRQMADND--QIT------------------DG- 2346 
LANCELET             ---LQ---LTRYKDVYAAAAEVIGMIMKYMADVE--KVT------------------EG- 2375 
STARFISH             ---LK----NRYKMVHAAAAEVIGMAMKQKADVD--KVT------------------DG- 2385 
SEA_URCHIN           ---ID----NRYKAVHGAAAEVIGMAMKQMAEND--KIT------------------DG- 2369 
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PARAMECIUM           EIINIVT---GIKAD---------NRPGYGKEKFTTFMKIL---TFVYPKVLSNN----- 2283 
TETRAHYMENA          EIVNNSV---N-IIN---------KTDKTSKERFPIIVACI---TQYYPDFLNNI----- 2396 
STYLONCHIA           -LVAQSI---HPLMN---------NEITERHDVFVHSIEKI---TREYPELLIDR----- 2369 
APHANOMYCESa         AFESGID---NCLQSFFQ---------LDKPDRFLTCLKQL---ATHFPAIVS------- 2171 
APHANOMYCESe         TFQTSVE---TQLALFFQ---------EEKPDRFLTCVKQV---SFHYPPIVD------- 2114 
PYTHIUM              AFRDKLA---EHITKYYS---------EEEFGRFLALLRSV---SLHEPNVLD------- 2303 
PLASMOPARA           CFLCNLK---KLIADSYT---------SEEIGYFLAILRNV---SIHQATIVD------- 2285 
BREMIA               AFMCKLK---SLIIKAYD---------EEDFGRFLAILRYA---SLDQANIID------- 2271 
AEDES                --QNEFV---AKLVTMR----------KRQEKKFMDIIYGI---HKAFPIIVD------- 2357 
MIDGE                QIVSDIT---ERLEKIRR-------KAGNDFNAFLQLLYGI---QKSFPRILD------- 2314 
BOMBUS               AIIDTIR---SILRQ----------MQTKCENRQMKCIRAL---CKNYPIAAM------- 2216 
ANT                  EVKQKIF---TILGF----------VKPGHTIKQIKRIAVL---CRTYPEVAL------- 2250 
WHIPWORM             AFKEALR---SAMVKMT--------GTTLDRSKFLLCLSEI---HKSETSFAS------- 2282 
TRICHINELLA          WLLKNMK---AVMSRMT--------GTMLGRSKCLFCLHEI---LPNYPEFAL------- 2301 
BEETLE               KLCGNVH---ILLKK------------INEPDKYAHILEGL---VLHYPPIVN------- 2207 
BARNACLE             AVTPVVA---AKLAA----------VEKDDRVRWVTCLARL---SAHCRPLAA------- 2233 
THRIP                KFVDELE---NILKNVN--------LAKRDCEKFLVLLDNV---SENYIQIID------- 2249 
FLEA                 ILLSSVN---RRLDY----------LRRNNTDIFIICLYGI---AKHYPDIAY------- 2252 
WHITEFLY             TLLNSVK---TLMQR----------IYKPTEPKFYRCLLKI---SLSFPPVVK------- 2318 
TICK                 AFKGSVA---SRLDG----------LLAAHRDQFVLCVRNV---CRFYQPLAL------- 2282 
TERMITE              EFLSGIV---DKLNL----------TKDQSKDKFLTCLFAV---QEYYPRIVD------- 2332 
DAPHNIA              -FEKLVC---DALQMWYN---------RKKVDVFVDLLYEV---AIRHPAVLS------- 2162 
OSTREOCOCCUS         RWHDYLR---KRCQSLYD---------AQAWDPFLDTLDRV---TKRCPNFPHDT----- 2318 
STENTOR              SLFALLS-----------------RKESKEIGVYVNILEKV---SICYPQILNNK----- 2075 
KLEBSORMIDIUM        LLERPLH---QRLLSLYR-------ENSATKATFYNIAAKI---CGRFPKFVE------- 2484 
CLUBMOSS             AVENKFK---QFFVSTFK-------ERNY--SKCLVILDRL---TSKYPPYVG------- 2251 
MOSS                 ILEAKLH---KILKQLYR-------EAEY--ERFLNILNKI---TIRHPGFLE------- 2374 
LIVERWORT            MLEAPLK---QCLLKFCR-------ESNL--DYFLNILYKI---TFRFPQYGE------- 2405 
LIGNANO              AFYKQVA---EQLGKML----------TARPDAGLHALAQV---SRCCPRLAC------- 2484 
COPEPOD              VFDKVLNIFLKALSDMSL------NSSADTRSRFIIILHGI---QQSYPQILI------- 2264 
GLOBOSUM             ------ASFLSKIEDVCK------KLQASEPKSFIVIINRI---SVHYPRILQ------- 2236 
PALUSTRIS            ------AQLEEKLRNLLRSLNGV-RGSGAEQDRFVLILNRL---SVGYPDAVK------- 2297 
NEOCALLIMASTIX       AILNIIT---NKLELL----NPV-NTKNRTVDKFIICLHQI---GINYEEILD------- 2375 
GLOMUS               ALSSLLNPMLQKISGMY----QQALSNESDMKNFLTVIHHI---SMHDVDVAV------- 2434 
LOBOSPOR             DFQDLVT---KKLSELLVTSGPAPHTKSGKSVSFINCLHKV---QLHFPEITD------- 2363 
SYNCEPHALASTRUM      DMESMIV---EKLKRM----DPL-KQEKANTGKFLSCIYRV---QTHQPEIAN------- 2343 
FUNGIVORUM           VCEQMFR---DKLNTIFS---------KGDYDRYINCMERI---DLQAPFILI------- 2356 
HALBUM               VFEKLLK---DKISSFLS---------QSDYQRALNCLYFI---GLHHPSFIL------- 2457 
DPURPUREUM           VFSQLLK---DKINSILG---------NNETQRAFSCLYFI---GLHYPLFLQ------- 2460 
PVIOLACEUM           TFQQMLK---DKINTLLA---------NNDYQRVFSCLYFI---ALHYPGFVA------- 2454 
AMPHIPOD             EFFGDVV---ACVMDLI----------SKHQAQGLSVLYHI---HKHFNTIDN------- 2374 
SHRIMP               ALEDAVV---KRVTELT----------VKMQGQGLTCIYNI---HKHYPSFVK------- 2346 
MUDCRAB              SFEENVA---RKVMEMM----------HSKQGQGITVIYKI---HLHFPAVLK------- 2343 
TARDIGRADE           AGVEALR---QFLSGIV----------ATDRDKFVAVLHQA---SKSYPAIVA------- 2418 
HYDRA                VLLEMVQ---GSLCELS----------KNNKEKFIVCLHSI---QINYPMVVD------- 2283 
SALPINGOECA          ELMNEVV---ARLDQLKK------DDDATSKERLITCLHELCNVNTGHPPVVD------- 2385 
SPIDER               KFFLKVS---QVLDTMK----------HKEESKFLYCLNKI---HSSCPEIA-------- 2356 
LIMULUS              AFQNSIE---QRVTELS----------NTKQDQFITCVNKV---HLHFPPIA-------- 2362 
SCORPION             EFCKIVK---TEISS------------LNAKDQYLTCLYKI---NTHFPIFID------- 2343 
ROTIFER              ----NTV---SHLFEIL---------READTSLFITSIHKI---QLNYAAISE------- 2349 
CIONA                NVHEMVR---NNLSALF--------KNPKTQDIFITCLHKV---SMHFPPMVD------- 2378 
OCTOPUS              KFMKQIE---RVMKTL-----------EPKLGNFIVCLHKM---QLHYQPVAE------- 2318 
CAPITELLA            AYGDNIQ---KMLLGIH----------GNKPDQFLTCVHCI---QKHFSAFVE------- 2372 
LIMPET               EFHTYII---NNISSLQ----------LSKPDNFIYCIHKI---HQQYPPTAD------- 2348 
SCALLOP              AFYNHVT---GLMNSIH----------LSKPDNFVIGVHRL---QRHYPPVAA------- 2406 
LINGULA              EYVNHLH---SVLSSLQ----------QSNPDTYMLCVYKM---HLHHKPIAE------- 2372 
OYSTER               TFHDYVV---NLMNSLQ----------QSNPGNFLLCIHRM---HLHYPPIAD------- 2370 
SNAIL                QFHSHVE---SVL---G----------KVAPHNFLVCVHCI---HRHYPPMAD------- 2370 
SPONGE               RLEEMVG---EQLFKLSQ-------PLEKSEDKFITCLHKI---TLCYNKIVP------- 2403 
PRIAPULA             ALRDAVV---TAMSTLH----------ADAKQNFIVCLQKM---TLHYPAIADREVMTAV 2405 
DANIO                TLFNITV---TKLMDL---------RKKEVDDKFIVCLSKV---SKHFPPLVD------- 2385 
ESHARK               LVHDLIA---KELKQL---------Q-QSKEDKFIVCLSKI---VKNYPPFADR------ 2386 
BSHARK               AVHDLVV---KELQQL---------Q-NTKEDKFIVCLSKI---VKHFPPFAD------- 2381 
XENOPUS              PVFDYVV---KELKRH---------QTNNKEDKFIMCLNKV---VKNFPPFAD------- 2397 
STERLET              PIFDFTV---KELKHL---------Q-NTKEDKFVECLSKV---VKNFPPLVD------- 2399 
GAR                  PIFDFTA---HHLKKL---------Q-NEKEDKFVVCLSKV---VKHFPPFMD------- 2388 
HUMAN                SLCELVA---KQLKQH---------Q-NTMEDKFIVCLNKV---TKSFPPLAD------- 2376 
PLATYPUS             SICELIV---KQLKQH---------Q-NSREDKFIVCLNKA---VKNFPPLAD------- 2380 
TASDEVIL             SVFELVV---KQLKQH---------Q-NTKEDKFIVCLNKA---VKTFPPLAD------- 2382 
COELACANTH           PIIDSVV---RELKQL---------Q-SIKEDKFIVCLSKI---VKNFALLAD------- 2387 
CAECILIAN            PLFDCVI---KELKQH---------Q-NAKEDKFIMCLNKV---VKNFSPLAD------- 2389 
CANARY               PVYDCVI---KQLKHH---------Q-NTQHDKFIQCLNKV---VKNFPPLAD------- 2378 
OSTRICH              PAYDCVI---KQLKHH---------Q-NTQQDKFIQCLSKV---VKSFPPLAD------- 2348 
GECKO                PVFDIII---KQLKQH---------Q-NTREDKFIICLNKL---AKNFPPLAD------- 2387 
TURTLE               PVYDCVI---KRIEQH---------Q-STKEDKFIVCLNKV---AKNFPPLAD------- 2387 
ALLIGATOR            PIYDCVV---KQLKQH---------Q-NTKEDKFILCLNKV---VKTFPPVAD------- 2345 
APLYSIA              SFHDHLV---SQLSNL----------SHAKTDNFIVCLHRI---HKTFPKFTV------- 2407 
TRICHOPLAX           PIFDYVT---QHLSSMVS-------AGRMDVARFILCLYRV---QLHYPIIAD------- 2365 
SOFTCORAL            GLSGLLN---EKLSSM-----------TKDLDKFILCVHQL---QIHFPPIVD------- 2384 
STONYCORAL           PLHDMVG---QKLLSLVN-------RAKPELDKFITCVHKL---KLNYPPIVD------- 2413 
SEA_ANEMONE          SLIALVE---AKLSPMAT-------KGGKDIGKFITCVHRL---QLNYPRIVD------- 2375 
SEACUKE              YLHQITT---KELTAL---------SNM-SPEIFINCINKI---TLHYPEFAN------- 2383 
LANCELET             SFHTQVE---RYLLPL---------QVN-QQDVFLTCVHKI---HLHFPPFAD------- 2412 
STARFISH             FLHSIVT---SELTKI---------SEI-KPDVFVTCIHKL---HFHYPEFAD------- 2422 
SEA_URCHIN           RLHEVTY---KELSQLHL-------GSG-KEVIFITCLHKI---HLHYPVFTD------- 2408 
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PARAMECIUM           -----------KL-FQETANLIVQAS-NKERAE-ILRIFS-EFLEQI----EQSTQDPEF 2324 
TETRAHYMENA          -----------KI-ITYCQDYIHQKS-KMDRAY-ILQSIL-IFLKKK----LDKRENMKE 2437 
STYLONCHIA           -----------KI-FMKLLSFVKTLT-GSMRAS-ILKSFE-RFINVC------RQRKKIE 2408 
APHANOMYCESa         -----------GSVLNRLASILPRILIQDTLSLHLLDIVHA-CHVD----------ATTL 2209 
APHANOMYCESe         -----------ESTLNRLMSIFPRIWVQDTLLLCTLDIVYS-SNFQ----------AAEI 2152 
PYTHIUM              -----------STMLHRLSFVLPKVIAIEAWSQSAVHCLFLALNNE--------EVVNEI 2344 
PLASMOPARA           -----------SIMLQRLSSVLSKAVSVDAWALLAADTVYNACGND--------GVVKDI 2326 
BREMIA               -----------SVMLQRVSFVLPRAILVDAWALFAIDIINHACRND--------AVVKDI 2312 
AEDES                -----------SF-LAVITNAVPNTN-GAPKRI-LLEMLL-SRIEVF-K--------EQV 2393 
MIDGE                -----------PF-MTLIKFSIPKAI-GKIKTI-YLEMFL-ARLEIE-G--------EFV 2350 
BOMBUS               -----------DY-FDFVKRSVFRVD-FQGKSN-GLEIFL-LCIPNFTT--------DQI 2253 
ANT                  -----------DY-INVTIS----AN-DLARSY-CLEIFM-LAISRFST--------EEL 2283 
WHIPWORM             -----------SF-LAELLSWLPTLH-GRLKAL-CLEMFV-SFVDQR----------ESL 2317 
TRICHINELLA          -----------QF-CNDLLDWFPSLH-GDLKTA-CLEGFF-AVSKYK----------GDF 2336 
BEETLE               -----------EGYLNSLLSRIHGVP-KPLKII-YLRILL-SRCDDL-H----------K 2242 
BARNACLE             -----------SQ-RVRLLFQLPSLH-GEQKAL-GLQVLH-DIIGDV----------PQL 2268 
THRIP                -----------NF-VSNILVYLNQI--AGHRAL-CLNLLS-KRLEVI-G--------GNP 2284 
FLEA                 -----------PY-ITYVIFNISRAI-DLQKTM-LLQILL-SVLELK-G--------EEF 2288 
WHITEFLY             -----------EF-LRQMIVNFTGTKNNNLQEK-CLDLLQ-LSIDST-G--------SDL 2355 
TICK                 -----------RF-LDKLMLLLPRAL-ADFKVA-VLEVLS-LCCHQM----------EQP 2317 
TERMITE              -----------AF-MNHVLFHLPKTY-GIFRTM-CLKIVY-SRLEIL-G--------DDT 2368 
DAPHNIA              -----------TF-ASSNLSLLTGLY-GGLKSR-CLEVVA-RSWYYM----------EDP 2197 
OSTREOCOCCUS         -----------GL-APLVHSVIDKVY-GEKKCL-ALMIVT-RSEDEE-VVRSTYERLLP- 2361 
STENTOR              -----------NI-CFKLSGFINPLS-GSTRAS-LLLLIL-HYAEYI-KTCSTFANLPDL 2119 
KLEBSORMIDIUM        -----------KW-ASKVAGDVMSLP-GDFKIL-VLNMLL-GYAANL----------LEL 2519 
CLUBMOSS             -----------AY-IHVLIDLLPRLH-GPSKTV-ALDILL-RDPATA----------NSY 2286 
MOSS                 -----------GY-AEMVVDQLSRLF-GAYKVN-ALDTLL-RFPKAD----------ANL 2409 
LIVERWORT            -----------AF-ASLLVDLLPKLP-GVLKVI-TLDIFL-RFPSCL----------RSL 2440 
LIGNANO              ----------IEF-RQRLLFQLPHLT-GDSLAD-CLVCLA-AAATAA-AVDSDNCRWPNA 2529 
COPEPOD              -----------SL-ASKFQYSLKTLV-GEDLSL-CLEMMV-SHASEL-S-----QHPQVL 2303 
GLOBOSUM             -----------NQ-YKVLFNLYPKLD-LDLKGK-SLEAIL-SWADAI----------PDL 2271 
PALUSTRIS            -----------DY-AKDLLFILPRLY-GRVRAK-CLYALS-SSAPDI----------EGL 2332 
NEOCALLIMASTIX       -----------KY-LVLILFLFPNLS-IDRKIQ-ALEIIRLRCQTRK----------DTL 2411 
GLOMUS               -----------RF-LKYVFGILPRLL-N-NKIL-ALEIIS-FCAGHD----------PDL 2468 
LOBOSPOR             -----------AF-GPRLLFLFPQLL-GEERRL-ALEIFS-GRAAHR----------PDL 2398 
SYNCEPHALASTRUM      -----------KF-ANKVIYLLPSLV-GDLKVL-ALQIVG-RAVTEL----------DDV 2378 
FUNGIVORUM           -----------HH-YPRIFQILPRVN-GDFKTV-ALQLIL-DNVEHI----------TDV 2391 
HALBUM               -----------QF-QLKLLNILPQLS-NEIRLV-AFNVIY-WIADDI----------PEL 2492 
DPURPUREUM           -----------NF-YGKIFNLLPQIS-NETRLI-VLNIVL-WCVDDI----------QDL 2495 
PVIOLACEUM           -----------SF-YSKIFNLLPQLT-NDIRSM-ALNIIS-WCSNDI----------PDL 2489 
AMPHIPOD             -----------RF-TSKLLVLLPKLY-GLQKMR-AMECLI-APLSTH----------PDC 2409 
SHRIMP               -----------RL-INKLLNLLPKLY-GIHRKN-VLECLI-AHSATM----------EDI 2381 
MUDCRAB              -----------RV-MNRLLSVLPNLY-GIFCTR-VLECLA-SYSSSM----------EDI 2378 
TARDIGRADE           -----------VF-QARILFLMPTLP-GVIKAH-GLDVLL-AGADAM----------ADP 2453 
HYDRA                -----------RF-ISQLLYCTSNMF-GTLKTM-CIQCLA-SRTEQL-V-----NEQQTI 2322 
SALPINGOECA          -----------HF-VQRLLFLAPSLP-GQFKTM-ALETLL-WRAEDI----------PDL 2409 
SPIDER               ----------NKF-IPHLLFLYSRVH-GIYKNY-ILEIFY-SRVLEF----------ENS 2392 
LIMULUS              ----------DRF-LQKLLFLLPKVH-GNFRTL-IMEVVA-SRVEYI----------QGG 2398 
SCORPION             ----------SSF-LNKILYMLPNVH-GIFRKQ-ILEIIN-SHVENI----------ENA 2379 
ROTIFER              -----------RF-MTKLVFFLPQLY-GDFKKM-CAESIL-SSIRVL----------QDP 2384 
CIONA                -----------NF-VSAVTGLLPKMH-GDLRTF-CYEIIN-QRASHI----------EDL 2413 
OCTOPUS              -----------SY-LPKLLYHLTKLH-GDFQLY-CLEILL-GNINNV----------DGA 2353 
CAPITELLA            -----------RF-IHKVLFMLPGLY-GVFRTY-ALEIIA-AGIENI----------EGA 2407 
LIMPET               -----------RL-LNKLLFMLPNLN-GESRRL-CLEVVH-GRIGQI----------DNV 2383 
SCALLOP              -----------KF-INKVLFMLPKMH-GEFRSL-SLEIIH-GCIESI----------DNV 2441 
LINGULA              -----------RF-MNKLLFMLPRLH-GEYKRH-CLEVIS-SRVQNM----------ENA 2407 
OYSTER               -----------RF-MNRLLFVLPNLH-AEFRNR-CLEIVL-TRIDTL----------ENV 2405 
SNAIL                -----------RF-LNKLLFMLPGLH-GEFRVQ-CLEVIM-GCIEQL----------DDA 2405 
SPONGE               -----------RF-VEKLLFLLPSLQ-GVFRSS-CLEILD-TQADVQ----------PQF 2438 
PRIAPULA             SDRYLGQVCGDRL-MSKLLFMLPSLQ-GSFRSQ-CLEVIL-TRVAHT----------QNL 2451 
DANIO                -----------RF-INPVFYLLPKLH-GMLKTH-CLECVL-SRADVI----------PEI 2420 
ESHARK               -----------RF-LNQVFYLLPKLH-GVLKTH-CLEVVM-HRAETI----------IDI 2421 
BSHARK               -----------RF-MNAVFFLMPKLY-GILKTH-CLEVVM-YRAEEI----------PDI 2416 
XENOPUS              -----------RF-MTIVLFLLPKLH-GVLKTQ-CLEIIM-HRAEDI----------PDL 2432 
STERLET              -----------RF-LNAVLFLLPKLH-GVLKTH-CMEILM-SRAEEV----------TDI 2434 
GAR                  -----------RF-VNAVFFLLPKMH-GVLKTH-CLECIL-SRAEEI----------PDV 2423 
HUMAN                -----------RF-MNAVFFLLPKFH-GVLKTL-CLEVVL-CRVEGM----------TEL 2411 
PLATYPUS             -----------RF-LNAVFFLLPKLH-GVMKTF-CLEVVL-CRAEEI----------TDL 2415 
TASDEVIL             -----------RF-MNAVFFLLPKFH-GVMKTL-CLEVVL-CRAEEI----------HDL 2417 
COELACANTH           -----------RF-MSVVFFLLPKLH-GVLKTH-CLEVVM-SRAEEI----------PDI 2422 
CAECILIAN            -----------RF-MTVVLFLLPKLH-GVLKTY-CLEVVM-CRAEEI----------PDL 2424 
CANARY               -----------RF-MNAVFFLIPKLH-GVMKTY-CLEVIM-CRAEEV----------PDL 2413 
OSTRICH              -----------RF-MSAVFFLIPKLH-GVMKTH-CLEVIM-CRAEEI----------TDL 2383 
GECKO                -----------RF-MNTVFFLIPKLH-GVMKTY-CLEVVM-GRAHGI----------PSL 2422 
TURTLE               -----------RF-MNAVFFLIPKLH-GVLKTY-CLEVVM-YRAEEI----------TDL 2422 
ALLIGATOR            -----------RF-INAVFFLLPKLH-GVLKTS-CLEVVM-CRAEEI----------TDL 2380 
APLYSIA              -----------RF-LSKLLFLLPNLH-GEFRPA-CLEVIL-GHVDQM----------EDA 2442 
TRICHOPLAX           -----------RF-VNKVLFLMPSLY-GEFKTK-CLEIIL-ARADHI----------KEL 2400 
SOFTCORAL            -----------GF-INQILFVFQHVH-AQFKTL-CLEIIL-SRVGVI----------PNL 2419 
STONYCORAL           -----------RF-VNQILFTLPSVH-GDFKSY-CLEILC-SRVEHI----------PNL 2448 
SEA_ANEMONE          -----------RF-MKHIMFHLPTIH-GVFKAQ-CLEIVL-SRVSDI----------PDL 2410 
SEACUKE              -----------RF-LNKLLFVLPSIY-GAPRVQ-CLEVIS-SRVEKI----------ENV 2418 
LANCELET             -----------RF-VSKLLFMLPKLH-GIFRTH-CLEVIR-GRVNVI----------DNL 2447 
STARFISH             -----------HF-TNKLLFMLPSLH-GQPKTL-CLEVVA-SRVSHI----------PNI 2457 
SEA_URCHIN           -----------RF-MNKLLFMLPSIH-GQPKTE-CLQIIT-ARIEHI----------DNA 2443 
                                                           .                      
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PARAMECIUM           YINEIVVSISGSIDKVIEDQEES----VHYALLNLLKQLVQLKCLNA--CTDLI------ 2372 
TETRAHYMENA          DIHKICTSFRGVVQNVAEDENVE----NQEKFLSLFVFLSSPQILNS--FDDA------- 2484 
STYLONCHIA           DINEIAMSLLADSEEILADISDE----NQQSFLILITQIAKLN------LDTG------- 2451 
APHANOMYCESa         FRVVRP-HLPRLL----SHHNPA-------------VTLRLLDVLQK--WWPHL------ 2243 
APHANOMYCESe         FRFLRP-HLPRLL----RHNNPD-------------VPLRLIDVMTK--LWPNL------ 2186 
PYTHIUM              FTHCQQ-VLGRFV----LHRSAV-------------VQLTALQLIER--LLDHL------ 2378 
PLASMOPARA           FTHVQS-VLGRFV----AHRHSG-------------VQISTLRAITR--LLDHL------ 2360 
BREMIA               FTHVQS-VLGRFV----AHRHSE-------------VQLGTLRVIKC--ILNNL------ 2346 
AEDES                HRELVSLDLKGML------KDHQ-------------YQLLALHLINK--SLSLM------ 2426 
MIDGE                YREIISMGIKNLL------KQNE-------------FQLISLHIANK--SLEYL------ 2383 
BOMBUS               VKELAHMKLHDLL----TNKILP-------------CEKITLKIIHS--LVYVL------ 2288 
ANT                  VNNLRRMELQRIL----TNRESS-------------CEKMALRIVRD--IVTTV------ 2318 
WHIPWORM             FIDLKGHGFLDIF----SSHDHV-------------CQLASLKLLQS--LLPQL------ 2352 
TRICHINELLA          FEELKSRGFLKVF----SLRYER-------------DQMLGMYIVKN--LHANL------ 2371 
BEETLE               LSDFKTERWETYI----ENDHLE-------------VQLLALEIVHKSLNVLRF------ 2279 
BARNACLE             SSELAALRLDRLT----EARDPQ-------------LRRAALQLLLAAAEGDRL------ 2305 
THRIP                YQELKGCGLLTMI----GDQESL-------------VQVKVLQILRELALAPSL------ 2321 
FLEA                 YSDIKTLDFDLLL------KDKD-------------TVILALKIIHK--LLPFL------ 2321 
WHITEFLY             CELLQEVQIIDLWMNYLSTSGSQ-------------CHLAALKLFAKL-LLNNL------ 2395 
TICK                 VGRLQGLGFLELL----AHGDEK-------------MQTVLLEICTK--LVGAA------ 2352 
TERMITE              YAEMKSKNLFKTL----SDRDPD-------------QQNLALSIVHK--MVPHL------ 2403 
DAPHNIA              WKEIGFKTIESTL----KGSNPA-------------DLCPMLALVKD--LIPRV------ 2232 
OSTREOCOCCUS         -------FVTHLV----RQKDEQ-----------------LLEVLFA--ALTRGVK---- 2387 
STENTOR              AE-YLNRDREKIV----NDNEDS-------------HRIALLKLLLS--LMDLLA----- 2154 
KLEBSORMIDIUM        FE-YLTPALRSLL----EHRDEQ-------------AQLKTLQILEA--ILPSI------ 2553 
CLUBMOSS             FN-MIVSFLSKLL----RHRDPK-------------GQLRSLQLFAE--VVKGE------ 2320 
MOSS                 FN-QISRSLPKLL----AHRDEI-------------AQLKILQLLSQ--LLKNV------ 2443 
LIVERWORT            LS-MLLPTLTKIL----THRDEF-------------AQLKCLQLLLE--LMKDV------ 2474 
LIGNANO              AVELKERGFFDSL----KRLFALSSGGSASVSAESRVPQNSLALCER--LLLLLQQ--QE 2581 
COPEPOD              PTELNMIGLKNFL----QRNDPS-------------SQSLALQIFKK--CHSAL------ 2338 
GLOBOSUM             FTEILGLDLEDIF----LSQDEE-------------CQTYVLGILSI--LAPTL------ 2306 
PALUSTRIS            FADLRAKNLQQLI----QHRDDE-------------SQAHVLVILLN--LAPSL------ 2367 
NEOCALLIMASTIX       FDELKGKELESLL----KNSSEN-------------IQYLTLDIIYN--IKDVL------ 2446 
GLOMUS               FTNLQRDRLLGFL----KHRDEN-------------EQLLALRILAG--ILQEI------ 2503 
LOBOSPOR             FQSLQGLNFLGCL----KHRDEG-------------TQFAALSIIYA--LWESL------ 2433 
SYNCEPHALASTRUM      FKILESKGLLAML----GMRNVD-------------AQIALLSMLNQ--IAPNL------ 2413 
FUNGIVORUM           VDKLKPELIRLM-----SQKNDA-------------AHDVSFKILIR--MLKAGIL---- 2427 
HALBUM               FIKLKSANLDSLI----RIREEQ-------------TQIIILKILFK--LIKNNYT---- 2529 
DPURPUREUM           YLKLKSNNIENLI----RIREGE-------------IQVVILKILYK--LVQKNGT---- 2532 
PVIOLACEUM           FQKLKSCNLDNLI----HIRDGD-------------TQLVLLQILNK--ILTNPTV---- 2526 
AMPHIPOD             FQHLQQQRITDAL----QIREPA-------------TQLVLLQLLNS--SLTQL------ 2444 
SHRIMP               YLHLKEQNLLDIL----AKKEAS-------------TQLVALQLVNA--VMPRL------ 2416 
MUDCRAB              YSHLKEHNVLGLL----SKKEES-------------TQLVSLELVNA--VLPRL------ 2413 
TARDIGRADE           YRDFKSCGIFACL----KDGNET-------------VQGLTVEVLRK--VAPRI------ 2488 
HYDRA                FSQVKGKEIDYIL----NTNDEE-------------TQIGGLALIDG--LLKGL------ 2357 
SALPINGOECA          FRELQGKGLLSLI----KHHHTE-------------TQAVVLSILKV--LLHHL------ 2455 
SPIDER               YQELKHIGVFENL----EKKNDI-------------IQHLCLQTLEK--LVPNL------ 2427 
LIMULUS              FTELKTKGLLMMI----THRDES-------------VKKFSLQAIKG--LLPQL------ 2433 
SCORPION             FAELKNQGLLNML----EHRDES-------------IQFSSLNIIQK--LLKEL------ 2414 
ROTIFER              L--FKSKNFIDML----THRDTP-------------IQLICLKMIHE--TLDKQ------ 2417 
CIONA                YQQLDMKNLITNF----SVGGDP-------------LQLASLRICSK--LVMATIINTGE 2454 
OCTOPUS              FRELKSKNFFSFF----AHRNKN-------------IRLISLNIVKA--LLAKL------ 2388 
CAPITELLA            FVEIKNKNIIGIL----RERDEL-------------SQLMSLKIIRR--LLEKL------ 2442 
LIMPET               FMELKTKGLLSFL----TQRNEK-------------TQLVALNIITS--IREKL------ 2418 
SCALLOP              YMELKSKGLISYL----THRDEQ-------------TQLIALKIVKA--MMVKL------ 2476 
LINGULA              FIELKNKGLLTML----THRDDS-------------TQAVCLKIVNE--LLRRL------ 2442 
OYSTER               YVELKSKGLLAFL----THRDDE-------------TQVIALKIVKS--IQSKL------ 2440 
SNAIL                FRELQSKGLLNFL----TQRDED-------------TQIVALGIVNA--MVPKL------ 2440 
SPONGE               YLKLKDKGFHTMI----SHRDEA-------------TQTASLSIVQK--LLVQL------ 2473 
PRIAPULA             FLELKSKGFLGMI----THRDEA-------------TQLASLHITNA--LLSSL------ 2486 
DANIO                FLHLKTKGLSQIM----SHKDEG-------------RQRVCLDIIHK--ILACL------ 2455 
ESHARK               FQELKNKNFVQIM----SYSDEE-------------RQRICLDIVYK--IIAKL------ 2456 
BSHARK               HIQLKSKDFTQIM----SHRDED-------------RQRVCLDIIYR--IKAKL------ 2451 
XENOPUS              FIELKNKDFCQIM----NNRDDE-------------RQRVCLDIIYK--ILSKL------ 2467 
STERLET              YLQLKSKDFAQIM----SHRDEM-------------RQRVCLDIVHK--ILAKL------ 2469 
GAR                  YLQLKSKDFSQVM----SHRDEA-------------RQRVCLDIIHK--IMAKL------ 2458 
HUMAN                YFQLKSKDFVQVM----RHRDDE-------------RQKVCLDIIYK--MMPKL------ 2446 
PLATYPUS             YLQLKSKDFAQVM----RHRDDE-------------RQRVCLDIIYK--MLAKL------ 2450 
TASDEVIL             YLQLKSKDFIQIM----RHRDDE-------------RQKVCLDIIYT--MLAKL------ 2452 
COELACANTH           FLQLKSKDFIQLM----NHRDDA-------------RQRVCLDIVYK--IMFKL------ 2457 
CAECILIAN            YIQLKSKDFNQIM----SHRDDD-------------RQKVCLDIIYK--MLPKL------ 2459 
CANARY               HLQLKSKDFIQIM----NHRDDE-------------RQRVCLDIVHK--MLSKL------ 2448 
OSTRICH              HLQLKSKDFLQIM----NHRDDE-------------RQRVCLDIVYK--MLPKL------ 2418 
GECKO                YLELKSKDFTQIM----SHRDDE-------------RQTVCLDIVYK--MLAKL------ 2457 
TURTLE               YLQLKSKDFIQVM----SHRDDE-------------RQRVCLDIVYK--MLPKL------ 2457 
ALLIGATOR            YLQLKSKDFMQVM----NRRDDE-------------RQRVCLDIIYK--MLSKL------ 2415 
APLYSIA              FLEINSKGLPSFL----THRDED-------------TQLVSLKIVKA--LALKM------ 2477 
TRICHOPLAX           YTELRNKGLKDML----LHRDES-------------KQQVSLDLVRA--MLKNL------ 2435 
SOFTCORAL            FLELKTKGFLNTL----THRDEA-------------TQVACLRIILG--RLSQM------ 2454 
STONYCORAL           FTELKGRGLKEML----SQRDDG-------------IQIGVLRIIKH--LMKKL------ 2483 
SEA_ANEMONE          FTELRSKGLNVMF----EHRDEG-------------VQVALLKIIQG--LLEKL------ 2445 
SEACUKE              FQEVQSKGLKELL----THRDES-------------TQVVCLKLING--MLPRL------ 2453 
LANCELET             FLELKTRNFLGML----THRDDG-------------LQAIVLQIVYA--LLQKL------ 2482 
STARFISH             FLEMKSKGIVELL----THRDEG-------------TQLVSLKLVNA--MLPNL------ 2492 
SEA_URCHIN           FIEMKNKNILALL----THKDEA-------------DQLTSLKLVDG--MLPKL------ 2478 
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PARAMECIUM           -----------LHCFNQILD--K-----------IDQKYGVDRDIGIVKIYQNILKLLHE 2408 
TETRAHYMENA          -----------IQLMRISIS--I-----------LKQKYERHYQEKFATAYYTIVYNLYD 2520 
STYLONCHIA           -----------DKLMQRVLP--R-----------LKQLFQHNKNDYSRGLFYDLMVYLYD 2486 
APHANOMYCESa         --------TA-DMH-QVLL----DG------DAAVTIAFES--SEPCRMKVLD-----FL 2276 
APHANOMYCESe         --------SE-DYQ-MVLL----SG------DCSVLFAFEN---ESCQMKVLQ-----FV 2218 
PYTHIUM              --------DT-SVA-CRFIMREDQG------GIDLFGDTVRERDTPVRRIFYDIAKKLYQ 2422 
PLASMOPARA           --------TM-SEL-NRLVASTSEG------GFDLFRYYQGHALSVCRGLLFSIAKNLYH 2404 
BREMIA               --------TV-SEI-DRLVANALEG------GIDVFRHYEGHTS-ESRALLFTLAKELYH 2389 
AEDES                --------SG-ENL-ENLLE--N------------IVSMTGNDRADVRDIVYEILIFLQE 2462 
MIDGE                --------KN-DEI-ESLMN--D------------LMPLVNSPRDDVRRILYEMMIFIVE 2419 
BOMBUS               --------PP-PNI-LSFIT--L------------VPPYTKHKLSEYREIAYSIFINIYK 2324 
ANT                  --------VP-TDL-LPYVN--L------------VIPYVKDSITEYRELVYDILMKIYK 2354 
WHIPWORM             --------ST-AQI-EELVR--V------------LSSFVSHPLNSCRRCFAELCCSMMD 2388 
TRICHINELLA          --------TV-ENI-SDLVS--S------------FSSVIGNFSPSCRRAFAEMCCSLYT 2407 
BEETLE               --------AP--TF-PEIVQ--S------------VCKNVSNTNVLCRTKVFDVVMAI-- 2312 
BARNACLE             --------SA-GQW-ARFLP--A------------IDFVVNHGGAPGRRLAAELCIELRR 2341 
THRIP                --------QD-SEL-DEVIH--H------------ISPINCYVKGEARNLVHEISLIAFD 2357 
FLEA                 --------QN-DLN-RPSTLIQY------------AKRLISSEDTNCRSVVYDIAMTSYK 2359 
WHITEFLY             --------LP-TDL-QKKVIAVF------------LNLVSSSKRDESRKIIFETVSILYS 2433 
TICK                 --------TE-EDW-GAILP--V------------VCQLQGHTSGACRKLVYDVCMRLYA 2388 
TERMITE              --------KP-EQL-EELVH--E------------ICKFETQRSVKCRSVMYEILKWIYD 2439 
DAPHNIA              --------EV-EEW-KPLWP--T------------LIRLSRHQNVECRSRLYEVFKKAFD 2268 
OSTREOCOCCUS         -VATIESSHL-KQWHSALIE--A------------DSAVDTESVVNVREAHTKMCIAVAE 2431 
STENTOR              ---NP---SIKKMV-SGIIP--N------------LSSFASASSKDIRKLLYEVMQKAYD 2193 
KLEBSORMIDIUM        --------SRERVE-TVLLP--I-----------LCPVFSRHDNPECRREFYRILEFLFR 2591 
CLUBMOSS             --------ADPNST-QKVVL--E-----------TCDAFVHYETEECRLQFYQMLMFLYE 2358 
MOSS                 --------NQDTIR-TRVLP--V-----------LCDNFNGHENVDCRREFYEILIYLFK 2481 
LIVERWORT            --------PDQSIH-EKVLH--V-----------VCETFPTHESVDCRRLYYDLLICLHA 2512 
LIGNANO              RLADAEQAAIKQQR-VWLLA--AVGEMCLASTGAGAGSVAALTLPQARRQAYQILATWYP 2638 
COPEPOD              --------DV-GVR-KEYYE--L------------LKDFTSSKYTEQRKHLYEIFKDGY- 2373 
GLOBOSUM             --------SH-SQT-AKFLG--L-----------AVDLFSIHGSDRVRAAFFSMIFKLKE 2343 
PALUSTRIS            --------RN-EDV-SYFLA--T-----------AIETFSGHPSAKCRSAFYTLMMRLHE 2404 
NEOCALLIMASTIX       --------SI-NQI-KFFLN--N-----------S-NHFIKHSSLRCRNIYYAILKYIYQ 2482 
GLOMUS               --------EV-STF-EYYLD--G-----------LIESFQDHPNNDCRRTYYTILVKMYN 2540 
LOBOSPOR             --------KV-DQI-LYFLD--T-----------IVLEFSHHPSVECRKLYYSILMTLFD 2470 
SYNCEPHALASTRUM      --------SS-DNI-STMLD--T-----------LVDIFAKHVNVDCRALYFSILRKCYD 2450 
FUNGIVORUM           --GDN---DI-KPL-LEAIV--K----S------PVTR----TTSQVKNSMYELMELLYE 2464 
HALBUM               --TDQ---TL-LQI-INLLL--D----C---------RFNQSPNETCRLLYYDIFMWIHD 2567 
DPURPUREUM           --PVS---TI-GQI-LQLLL--L----N-------NSFTSNITSEYSRSLFYDIVIYIYN 2572 
PVIOLACEUM           --DSS---QK-QQL-VNLLK--E----Q------HGLLTSSTTNEHCRLLYYEMIMYIYH 2567 
AMPHIPOD             --------TA-SQV-LTFLP--F------------LVSFLKHPVSSCREVVFTSLTFLHD 2480 
SHRIMP               --------TP-SQL-LYFMP--G------------VVAFASHPAPSCRETMYDVLFWVYD 2452 
MUDCRAB              --------TP-SQV-LYFLP--G------------ITGFASHPGAKCREMMYDILFWIYD 2449 
TARDIGRADE           --------SA-SDL-AEVLL--E------------MVDLGSHGSPLMRQKYYEFCMYLYE 2524 
HYDRA                --------SL-EQL-LPILK--K------------IEPLQKSIFVKVREIVYKIFMKCFD 2393 
SALPINGOECA          --------NA-SSI-KQFLP--S-----------VTANCCSHDDYTVRAIAYDILMAVYD 2481 
SPIDER               --------SC-DDI-LHILP--S------------IVGIHTQPNSHSRLALFKILFLLFE 2463 
LIMULUS              --------TS-DNL-LEVLP--M------------IIKLQSQQNPLIREVMYQILMDVYA 2469 
SCORPION             --------DI-DKM-LNVFP--I------------ISKVHKSAETICRKVMYEIMMHAYE 2450 
ROTIFER              --------TD-EDL-DRLMP--H------------LEKFIHHPHLSCRYQFVLILISLYE 2453 
CIONA                SPTDQ---QY-KIV-LQFLP--E-----------IFKVFSKHSNPICRKEAFELAMMLYD 2496 
OCTOPUS              --------KP-NEL-AEIFS--S------------INHQKEEPWVACRKVLYDILMWVYD 2424 
CAPITELLA            --------EA-SQL-LYLLP--A------------ICEISDLSSVLCRREMYQILMWCYD 2478 
LIMPET               --------KS-KEM-SSLMD--S------------ITAFSHHPSTLCRKVMFELLMWIYD 2454 
SCALLOP              --------EA-KEL-MSLLP--L------------VTAFSSHPSTSCRTIMYDVLMWVYD 2512 
LINGULA              --------QP-DEV-LYFLP--A------------VTAFSSSPSMPCRGLMYDILMWIYD 2478 
OYSTER               --------QP-SEV-SELLP--L------------ICGFCVSPSIPCRNVMYDILMWVYD 2476 
SNAIL                --------SA-TEL-QTFLP--A------------ITGFSNHPSVTCRQIMMKILMWTYD 2476 
SPONGE               --------TN-DQL-SEIVP--I-----------LIASFSKHGSIQCRIVLYNILMRVYN 2510 
PRIAPULA             --------SP-GEL-LFLLP--A------------VTSIGTHPRAPCRQLMYDILMWVYD 2522 
DANIO                --------KP-EEL-KEILG--A------------VTAFASHPSPVCRERMYDILMWIQD 2491 
ESHARK               --------KA-EEV-KVFLV--P------------VIAFISHPSPVCRERMYDILMWIYD 2492 
BSHARK               --------KS-AEL-KELLR--S------------VVAFISHPSPICRERMYDILMWIYD 2487 
XENOPUS              --------TP-AEL-HEFLI--P------------VTAFSSHSFPVCRERMYDIFMWIYD 2503 
STERLET              --------KP-VEL-KELLI--S------------VTAFTTHPSPVCRERMYDILMWIHD 2505 
GAR                  --------KP-VEM-REMLG--A------------VTSFVTHPSPVCRERMYDILMWIHD 2494 
HUMAN                --------KP-VEL-RELLN--P------------VVEFVSHPSTTCREQMYNILMWIHD 2482 
PLATYPUS             --------KP-GEL-RELLN--V------------VVEFISHPSPVCREQMYNILMWIHD 2486 
TASDEVIL             --------KP-VEL-QELLN--C------------VVEFISHPSPVCREKMYNILMWIHD 2488 
COELACANTH           --------KP-VEM-KEFLV--A------------VTGFISHPSTVCRERMYEILMWIHD 2493 
CAECILIAN            --------KP-MEL-GELLN--T------------VVTFSSHPSPMCRERMYDILMWIYD 2495 
CANARY               --------KP-LEL-KELLP--G------------VTGFISHPSVMCRQRMYDILMWIYD 2484 
OSTRICH              --------KP-LEL-KELLP--G------------VTGFISHPTVICRQRMYDILMWIYD 2454 
GECKO                --------TP-AEV-QELLP--T------------VTGFITHPSPLCRGRMYDILMWIYD 2493 
TURTLE               --------KP-LEL-RELLP--G------------VTGFISHPSPVCRERMYDILMWIYD 2493 
ALLIGATOR            --------KP-LEL-RELLP--G------------VTGFISHPSPVCRERMYDIMMWIYD 2451 
APLYSIA              --------SP-AEL-LSLLP--S------------VKSFSSHSSSACRTVMLEVFMWAYD 2513 
TRICHOPLAX           --------DI-SQI-LYLAE--L------------VATFKTNPSAACRQKMYGIFMWIYD 2471 
SOFTCORAL            --------SV-GDI-QTLLP--S------------VTDFLSSKSVACRGLMFDILIWIYD 2490 
STONYCORAL           --------TI-PEL-KFIFP--L------------LTSFVSHPNLLCRDLMYDIFIWIYD 2519 
SEA_ANEMONE          --------KM-SEI-EYVVP--S------------IATMATSSSTACRELIYDIFMWVYD 2481 
SEACUKE              --------SP-AEL-TTLLP--D------------VEAFTSVSSIGCREVMYDIFIWIYD 2489 
LANCELET             --------KV-EEL-LYLLP--S------------VAAFASHPAPECRRTMYDIMMWIYD 2518 
STARFISH             --------KP-DEI-LYLLP--P------------VRTVFNLPSPACREVMYDILMWIYD 2528 
SEA_URCHIN           --------KP-SEL-RYLLP--A------------VKDFVSHPSPSCRDTMYSILMWIYD 2514 
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PARAMECIUM           YLINYDH--------------KELQGKVTTYILSLFTSQH-IEIRN-------------- 2439 
TETRAHYMENA          YLINQESDLKDKNQINESEEMNQFKSQVKSCILCGLTSQH-NTIRE-------------- 2565 
STYLONCHIA           -------------------QFENFKPLVKSALIRGLSDKT-KVVRN-------------- 2513 
APHANOMYCESa         LATTK-----------------GGVPNVQRILLKALTDAN-ADVRG-------------- 2304 
APHANOMYCESe         ISIDK-----------------LSVPAVQLISLKALSSRI-ADVRE-------------- 2246 
PYTHIUM              KNLDE-----------------PLKDRLRLALLQGLADPD-ISIRT-------------- 2450 
PLASMOPARA           KDISD-----------------PGKLKVRISLLHGLCDPD-EILRN-------------- 2432 
BREMIA               IGISD-----------------QSKSKIKVSLLHGLCDPD-ASRRK-------------- 2417 
AEDES                NSTP-V-------------LSSESQQKLKRALLAGLSDPE-QSIQN-------------- 2493 
MIDGE                RFKSDE-------------MSSLIRKKAIEIILKGFIDNN-VEIRN-------------- 2451 
BOMBUS               KYTGD-------SSGNNE--IKELMQISKEILLNGILDPT-ETLQE-------------- 2360 
ANT                  RYSTD-------ITADDDVIVQNLLSISVQNLLVGLLDPS-HDLQD-------------- 2392 
WHIPWORM             KLRSSFI-----LSADSSLEVKSAMESLTEHSLSLLADKE-EPVRQ-------------- 2428 
TRICHINELLA          KLSSLN---------DSSENSKAALATTKMHLLTMLSDSN-KSIRQ-------------- 2443 
BEETLE               -------------------CETGILPEVKPVLVQGLCDED-TEIRE-------------- 2338 
BARNACLE             RFDRD----------D-SEEAAGVRARATDALLVLLTDAD-LTVRQ-------------- 2375 
THRIP                RYLPMHE-----SNKL-SEIEKKIFDESKALLLLGLVDSN-ADLQK-------------- 2396 
FLEA                 IIQFK--------------SDYDILQNVQYILLLGLLDSD-AQMND-------------- 2390 
WHITEFLY             RYCNN------------PAIEDNIKNRCKEILIRGLVDRN-AEIQK-------------- 2466 
TICK                 KYR-S------------KTSAAGLAKQSKHVLLVGLGDPE-DSLRL-------------- 2420 
TERMITE              HCQ-D--------------IGGVLIEEAKGILLKGLRDDD-PHLQD-------------- 2469 
DAPHNIA              LSGSHDS-------------------EFAQAVLKACSDQD-EELAV-------------- 2294 
OSTREOCOCCUS         AFPELVN-----------------EASLRGPLLQALADPVSTTCRD-------------- 2460 
STENTOR              ESKDMDE-------------SIKIRSKAREVLLKGLSDRE-FS--D-------------- 2223 
KLEBSORMIDIUM        PAPDGKG--------------MPDHPQVQRHLLTGLCDPA-DELRE-------------- 2622 
CLUBMOSS             ----TKK--------------LPHDSRIARFLVLGLCDVA-DSVRQ-------------- 2385 
MOSS                 ----NKG--------------MDKERLVIQSLLMGLCDSS-DIVRA-------------- 2508 
LIVERWORT            ----IEG--------------LKSDNLLIRSLLAGLTDSA-EIVRS-------------- 2539 
LIGNANO              THPN----------------------LCAPALLAGLTDSA-ESNRA-------------- 2661 
COPEPOD              --LDPT--------------NADLKSYCLEQLMFGLTDTD-EGLSE-------------- 2402 
GLOBOSUM             SPAVEH--------------DAVLKRLVKYSLLKGLSDSD-NGIRS-------------- 2374 
PALUSTRIS            RTDL----------------EAKINRVLKLAILQGLTDPT-EEIRG-------------- 2433 
NEOCALLIMASTIX       VNM-----------------DEEIKNSVKVSLLNGLADSD-EEIRN-------------- 2510 
GLOMUS               KING----------------TVEIKHKLKINLLRGLIDTD-ESIQQ-------------- 2569 
LOBOSPOR             KHST----------------TPEVANVLRTQLLRGLGDTN-ESIRH-------------- 2499 
SYNCEPHALASTRUM      TLMD----------------DSPLKIRINSEILKGLLDGD-KTIQQ-------------- 2479 
FUNGIVORUM           KDPLYRS-----------G-EQ----DLTSQLIMGLSNE--ESISN-------------- 2492 
HALBUM               YLEKDVI-----------D-QN----QIRLTLLIGLSDDS-EAVKR-------------- 2596 
DPURPUREUM           -NFSEFQ-----------D-DK----QLILSLLIGLSDEG-ESINK-------------- 2600 
PVIOLACEUM           QNFNDAD-----------Q-DR----DIILCLLIGLSDES-EMIGK-------------- 2596 
AMPHIPOD             RYQCESS-----------EDQKEVYCTVHDALLQAVADED-TELRN-------------- 2514 
SHRIMP               NFSNNDT-----------EDGHQLESQARGVLLRAVKEED-AALRQ-------------- 2486 
MUDCRAB              NFRESSD-----------SEGSQIEAKTRVSLLQAVKEKD-AALRQ-------------- 2483 
TARDIGRADE           RFENSTV-----------ADEQTLLQIIRTRLFTGLKDRD-KTIKD-------------- 2558 
HYDRA                HFKEKRE--------E--ETSKLILQICKETLLVGIADKN-TDLNL-------------- 2428 
SALPINGOECA          QKLSHERGDV-VLADDETAALTEIAQLARTHLLLGLQDSS-PKLRQ-------------- 2536 
SPIDER               KFSDSSG-----------AKEKEITRYSRETLLNGLADPD-PSIRL-------------- 2497 
LIMULUS              NFSMKSG-----------AKEKEITRLAKETLLLGLADQN-IALRLLVNNFWSNPSRLPS 2517 
SCORPION             KFNTKNG-----------IKEKEISRYAKEMLLHGLADSD-LTLRLTVHNFWSQNNHLPA 2498 
ROTIFER              IYQFKVN-----QI----GSTSQILNFSKENLLKALIDED-TSIRV-------------- 2489 
CIONA                HQKSLS------ST----DQHSEIMKLSKIFLLKCLSDPE-ELLRN-------------- 2531 
OCTOPUS              NYGEETS-----------EESSQIMSNTRELLLKGLEDKD-YSCRI-------------- 2458 
CAPITELLA            NYKDEA------QS----ESRDEIITLTKDVLLRGLSDDD-LTNRL-------------- 2513 
LIMPET               NYREDE------C-----TEGHEIMLKTKECLLKGLGDED-MMCRL-------------- 2488 
SCALLOP              NYRGDD------N-----EDAHIIIQQTKEGLLRGLGDED-LHSRL-------------- 2546 
LINGULA              NYRDEN------N-----ATVHQIMSRTKDALLNGMSDKD-LGLRL-------------- 2512 
OYSTER               NYREDE------S-----ETADTIMQQTKESLLKGLGDED-MQCRL-------------- 2510 
SNAIL                NYRDNE------S-----KEGQEIMKVTQESLLQGLCDDN-LHCRL-------------- 2510 
SPONGE               KLCTDDQ-----SESD--DSVKMIRSISRDQLLLGLGDES-NEVKL-------------- 2548 
PRIAPULA             SYRDSEG-----------EEEDKLASLARDSLLQGLNDSD-DSLRM-------------- 2556 
DANIO                NYSDSE------SRED--STSVEVLSVARETLLQGLTDEN-YGLQL-------------- 2528 
ESHARK               NYRDAE------SQSD--PDSKAVFVTTKDTLLQGLTDDN-PALQL-------------- 2529 
BSHARK               NYRDPE------SQSD--PDSKEIYTETSDALLQGLTDEN-PALQL-------------- 2524 
XENOPUS              NYRDHE------SQND--SKSVEVFNMAKEGLLQGLVDEN-TELQL-------------- 2540 
STERLET              NYRDPE------SQSD--SVSTEVFNLAKETLLQGLTDEN-QGLQL-------------- 2542 
GAR                  NYRDSE------SQSD--SDSLEMLNVAKETLLQGLVDEN-QGLQL-------------- 2531 
HUMAN                NYRDPE------SETD--NDSQEIFKLAKDVLIQGLIDEN-PGLQL-------------- 2519 
PLATYPUS             NYRDPE------SQAD--EESREVFKLAKEILLQGLVDEN-HGLQL-------------- 2523 
TASDEVIL             NYRDLE------SQTD--EVSQEVLKLAKEVLLQGLMDDN-LGLQL-------------- 2525 
COELACANTH           NYRDQE------SQAN--NESREVLKLASEVLLQGLTDEN-PGLQL-------------- 2530 
CAECILIAN            NYRDPE------SQAN--DDSQEVFSRANDVLLQGLIDEN-AGLQL-------------- 2532 
CANARY               NYSDPE------SQAD--DDSREILKVAKEVLLQGLIDEN-AELQL-------------- 2521 
OSTRICH              NYSDPE------SQAD--GDSQEVLKLAKEILLQGLTDEN-AELQL-------------- 2491 
GECKO                NYRDPE------SQAD--EKSSEVFKLAKEVLLQGLIDEN-SGLQL-------------- 2530 
TURTLE               NYRDPE------SQAE--EESQEVFKLAKEMLLQGLMDEN-SGLQL-------------- 2530 
ALLIGATOR            NYRNSE------SQAD--EDSQEVFKVAKEMLIQGLTDEI-SELQL-------------- 2488 
APLYSIA              NYRAGED-----------EESHRVMSLTKEALLRGLCDEN-LACRL-------------- 2547 
TRICHOPLAX           TFRQEID-----KNDE----TKQLINFCKDQLLQGLNDSS-EENRL-------------- 2507 
SOFTCORAL            TYRFDET-----FKNEDSEGSEDVLCRTKNVLLQGLADEN-KEMRL-------------- 2530 
STONYCORAL           SYRADEA-----FQAE--EGSADILADAKDHLLQGLADDH-RDLQL-------------- 2557 
SEA_ANEMONE          TYRSDET-----FRNE--EGSEEILATAKDYLLRGLADDN-KILKL-------------- 2519 
SEACUKE              HYRDEV------RMEE--EGVPKVLGMAKDALLLGLSDKD-PYLRL-------------- 2526 
LANCELET             NYREEA------SQQE--S-AGRVLGTAKDCLLQGLSDEE-SYLRL-------------- 2554 
STARFISH             NFRDEE------SRTE--DGADDILCMAKDTLLQGLSDEE-ASHRL-------------- 2565 
SEA_URCHIN           NYRDED------KREG--QDGDEALSIAKDTLLQGLSDQD-NYLRL-------------- 2551 
                                                     .    .                       
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PARAMECIUM           -------------------------------------------LCFKYLQDDLERKAIQL 2456 
TETRAHYMENA          -------------------------------------------NTFKFLDRETN------ 2576 
STYLONCHIA           -------------------------------------------KLISFWSDSSR------ 2524 
APHANOMYCESa         -------------------------------------------KVASFWEA--H------ 2313 
APHANOMYCESe         -------------------------------------------RAYEFWEK--Q------ 2255 
PYTHIUM              -------------------------------------------EVLTFCNGSEL------ 2461 
PLASMOPARA           -------------------------------------------EAYNFWSNFAS------ 2443 
BREMIA               -------------------------------------------EAFDFWNTSAI------ 2428 
AEDES                -------------------------------------------RMFDFWTNESR------ 2504 
MIDGE                -------------------------------------------RVANFLSLDNE------ 2462 
BOMBUS               -------------------------------------------MILNFWTQDAK------ 2371 
ANT                  -------------------------------------------KILKFWTEETS------ 2403 
WHIPWORM             -------------------------------------------IVFSWWNDEKR------ 2439 
TRICHINELLA          -------------------------------------------LVYNFWCDASR------ 2454 
BEETLE               -------------------------------------------RVYNFWRNNSS------ 2349 
BARNACLE             -------------------------------------------TAANYWADAGA------ 2386 
THRIP                -------------------------------------------KSFSKWTDEER------ 2407 
FLEA                 -------------------------------------------KMQTFWQSENA------ 2401 
WHITEFLY             -------------------------------------------SLYEFWMKDNV------ 2477 
TICK                 -------------------------------------------SVANFWSQETQ------ 2431 
TERMITE              -------------------------------------------SIFEYWNSDAQ------ 2480 
DAPHNIA              -------------------------------------------KMQNFLAEK-------- 2303 
OSTREOCOCCUS         -------------------------------------------SALAFWNTRLQ------ 2471 
STENTOR              -------------------------------------------GIMKFWDHQDH------ 2234 
KLEBSORMIDIUM        -------------------------------------------EAQFFWGLQ-------- 2631 
CLUBMOSS             -------------------------------------------SLQSFWDAQ-------- 2394 
MOSS                 -------------------------------------------SLQNFWHLQ-------- 2517 
LIVERWORT            -------------------------------------------TVQKFWSSI-------- 2548 
LIGNANO              -------------------------------------------WLLEFWSRNSG------ 2672 
COPEPOD              -------------------------------------------FCSNFFNLEFL------ 2413 
GLOBOSUM             -------------------------------------------SLLEYFNSKVF------ 2385 
PALUSTRIS            -------------------------------------------AVTSYLRQGGR------ 2444 
NEOCALLIMASTIX       -------------------------------------------NILSIWHDS-S------ 2520 
GLOMUS               -------------------------------------------ALIEFWHAQEE------ 2580 
LOBOSPOR             -------------------------------------------TVVEFWYSKDR------ 2510 
SYNCEPHALASTRUM      -------------------------------------------TNVEFVEARHG------ 2490 
FUNGIVORUM           -------------------------------------------RLLLFWDRL-------- 2501 
HALBUM               -------------------------------------------KLLEFWDTSKE------ 2607 
DPURPUREUM           -------------------------------------------KLLEFWDNNTKT----- 2612 
PVIOLACEUM           -------------------------------------------KLFEFWDNVNSS----- 2608 
AMPHIPOD             -------------------------------------------FILDYWTRRAQ------ 2525 
SHRIMP               -------------------------------------------IVLNFWLQGAR------ 2497 
MUDCRAB              -------------------------------------------TVLNFWLERFQ------ 2494 
TARDIGRADE           -------------------------------------------LLTAFWAQEKR------ 2569 
HYDRA                -------------------------------------------VLLNFWRKE-------- 2437 
SALPINGOECA          -------------------------------------------SIVAYWDQEKR------ 2547 
SPIDER               -------------------------------------------IVDNFWSNEKR------ 2508 
LIMULUS              ATKERFLTLLQQMYSPPTEDKFLEYGTFLLMSSDECFTLYISLIVDNFWSNEKR------ 2571 
SCORPION             ETFSRIKAVLQKMYSPEIEHM---------FSSDECFTLYISLIVDNFWSNEKR------ 2543 
ROTIFER              -------------------------------------------MAQNFWTEKAD------ 2500 
CIONA                -------------------------------------------RAMNFWSDESR------ 2542 
OCTOPUS              -------------------------------------------LVHNFWSNRTR------ 2469 
CAPITELLA            -------------------------------------------TVQNFWSHETR------ 2524 
LIMPET               -------------------------------------------LVQNFWSSDTR------ 2499 
SCALLOP              -------------------------------------------LIQNFWSSETR------ 2557 
LINGULA              -------------------------------------------RVMNFWSHESR------ 2523 
OYSTER               -------------------------------------------LVQNFWSSETR------ 2521 
SNAIL                -------------------------------------------TMQNFWSSESR------ 2521 
SPONGE               -------------------------------------------KMYEYWNQESN------ 2559 
PRIAPULA             -------------------------------------------IVTNFWSHATR------ 2567 
DANIO                -------------------------------------------YVRNFWSHESR------ 2539 
ESHARK               -------------------------------------------YVRNFWGHENR------ 2540 
BSHARK               -------------------------------------------YVRNFWSHENR------ 2535 
XENOPUS              -------------------------------------------IVRNFWSDETR------ 2551 
STERLET              -------------------------------------------YVRNFWSHESR------ 2553 
GAR                  -------------------------------------------YVRNFWSHETR------ 2542 
HUMAN                -------------------------------------------IIRNFWSHETR------ 2530 
PLATYPUS             -------------------------------------------IVRNFWSNETR------ 2534 
TASDEVIL             -------------------------------------------IIRNFWSHETR------ 2536 
COELACANTH           -------------------------------------------YVRNFWSDENR------ 2541 
CAECILIAN            -------------------------------------------TVRNFWSDETR------ 2543 
CANARY               -------------------------------------------IVRNFWSHETR------ 2532 
OSTRICH              -------------------------------------------IVRNFWSDETR------ 2502 
GECKO                -------------------------------------------IVRNFWGDETR------ 2541 
TURTLE               -------------------------------------------IVRNFWSDETR------ 2541 
ALLIGATOR            -------------------------------------------VVRNFWSDETR------ 2499 
APLYSIA              -------------------------------------------MCQNFWSSNTR------ 2558 
TRICHOPLAX           -------------------------------------------QLINFWSNNNR------ 2518 
SOFTCORAL            -------------------------------------------KLRNFWSDETR------ 2541 
STONYCORAL           -------------------------------------------KLRNFWSDEAR------ 2568 
SEA_ANEMONE          -------------------------------------------KLQNFWSDETR------ 2530 
SEACUKE              -------------------------------------------RINNFWSHENR------ 2537 
LANCELET             -------------------------------------------LVQNFWSHETR------ 2565 
STARFISH             -------------------------------------------RVSNFWSHETR------ 2576 
SEA_URCHIN           -------------------------------------------RVSNFWSHETR------ 2562 
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PARAMECIUM           QYQAGQ-QTTQIDRVISLMKD-I---------------YQPSK-ETLWLKGAVPLLLSQS 2498 
TETRAHYMENA          -----D-SKTPYERLLYLIQE-I---------------YQPEQ-ERLWLLSAVPLIMCLS 2613 
STYLONCHIA           -----L-GLDPNQRLLQIMND-L---------------YTQEE-ENIWLNNSVFLLMQIC 2561 
APHANOMYCESa         -----L-PSSCDDRLLALFGQ-L---------------YHQET-TDEWVRYAPTLWLSLS 2350 
APHANOMYCESe         -----L-PSSCHDRLLALFGP-L---------------YHDQT-TEDWVKYAPKLWLSLC 2292 
PYTHIUM              -----L-PGSCRDRVLELYQS-M---------------YAPGV-EDVWLLYATNTLMGLT 2498 
PLASMOPARA           -----I-KKSCFDRLLSIFGS-L---------------HSSEL-DENWILYATNILLGLS 2480 
BREMIA               -----A-MNSCSDRLLAIFGS-L---------------YSPDF-DDRWVLYATNILIGMS 2465 
AEDES                -----F-PTDIDNRFRRVLSD-L---------------YEPSK-EADYLGYATQILLDSA 2541 
MIDGE                -----L-PKDFIGRFRVLLEK-F---------------YDPNI-GREFLHYSTQLLLDIS 2499 
BOMBUS               -----LTNTCK-ERLLEAVDI-----------------YTPNA-DQNFLPFIFLLITDLI 2407 
ANT                  -----LSTEKSKDRLIALLAMHS---------------QVTTE-VDAFATFVALMMLQLT 2442 
WHIPWORM             -----L-SHRSAARLQNVL-G-L---------------YSRSP-GKDFLGQATSFMFYLS 2475 
TRICHINELLA          -----L-EISTSARLLNCLSQ-L---------------YTCAT-ESTFLSHASYVMLELT 2491 
BEETLE               -----V-PHPVADRFLYLLKN-F---------------YEEST-ENDFLGNCCYFLLERL 2386 
BARNACLE             -----D---TTPGRLSRVLTD-M---------------FRPGL-EAAYLSYATYLVLGLT 2421 
THRIP                -----L-PQNVAERLSTMFSL-L---------------YSPLT-EQYFLSYCVPLLLAGT 2444 
FLEA                 -----L-PKTYDAIFKYLMSN-L---------------YDEHL-EKNFIQYGVTILLQIA 2438 
WHITEFLY             -----L-PEKSIDRLRFVISN-M---------------YIRDI-EYAFLGYCLRFVLDCA 2514 
TICK                 -----L-PLKARERLVALLAG-M---------------YSPEI-EDHFLSSVTFLLLELA 2468 
TERMITE              -----QRDASTSDRLLFILTD-L---------------YCPAT-EHIFLGYSTQYLLEAT 2518 
DAPHNIA              -----L-PNGTMDRLLAYVTD-F---------------YSPGA-EDYFLPYCLHFLLERT 2340 
OSTREOCOCCUS         -------YDSLFARLQDVLNL-I---------------PNKKV-ESLWLAAACRLMFAVQ 2507 
STENTOR              -----L-SLEAQMRMLQCLSE-I---------------YTPEC-EELWLVASSHLLVRLT 2271 
KLEBSORMIDIUM        -----L-SQEMPARLVELLGR-L---------------YEPEL-EDKWAQYSDKMLLNLC 2668 
CLUBMOSS             -----L-PENMMERFSHVLNN-M---------------HLPDI-ESHWTSFTNVLLLKLC 2431 
MOSS                 -----L-SQDVRHRFLELVNR-I---------------YDPCL-EENWAQISNVLILKLC 2554 
LIVERWORT            -----L-SQNLRERLSQMINL-M---------------YDPSV-EENWAQFTNVLLLKLC 2585 
LIGNANO              -----L-PSEASARWFALLSR-CHGNNTADEDSNRDEEFSAST-GAVLPAFCSAVQLDAC 2724 
COPEPOD              -----S-SGDSLDRMRNILHQ-M---------------YFHEH-EFALLAFLPASILSLA 2450 
GLOBOSUM             -----V-NQTVFDRAMDLVCD-W---------------YIPEV-EDSFLKYSVLFLLDAT 2422 
PALUSTRIS            -----MGQGDIFSRTEFLLGS-L---------------YEPEV-ESSYLNFSTFFLIDVA 2482 
NEOCALLIMASTIX       -----L-VDSTFDLFDRVLNS-L---------------YSSET-ESIYLSYATPILLLSL 2557 
GLOMUS               -----L-SHNTFTKLKELIGN-L---------------YSTES-ENLFLNYACYLLLEGS 2617 
LOBOSPOR             -----L-PSNTFERLGEIIRN-M---------------YDVQA-EDIFLNYATYMLLDRT 2547 
SYNCEPHALASTRUM      -----L-KEEIFDVIQGPLST-A---------------YTPSV-ENMYILYGTYILLEST 2527 
FUNGIVORUM           -----L-PEKSSERLYALFQA-M---------------YTPDT-ETHWIHYSTLLLMKLT 2538 
HALBUM               -----L-SLSTVQRLMQLFEK-M---------------YTKET-ESQWLGYCCSLLLQLC 2644 
DPURPUREUM           -----L-SSNSNQRLQQFFTI-M---------------YSPET-ESKWVGNNCCLLLQLC 2649 
PVIOLACEUM           -----N-P-STIARIIQLFTT-M---------------YAPET-EGKWLSNSCCLLLSIC 2644 
AMPHIPOD             -------SLSPHELLVFVLRD-L---------------YSVSS-EDTYLHTVCHVLLQIT 2561 
SHRIMP               -------SMTLTQCLLHILRK-M---------------YSPES-EDSFLQMAIYVLLEAT 2533 
MUDCRAB              -------DMVLHDRVLHILKM-I---------------YSPET-EDSFLELAMYIILEAT 2530 
TARDIGRADE           -----M-SGSTFMRLMTIFTS-F---------------ITPEL-ETAFLPTACHLLLGLC 2606 
HYDRA                -----L-SENTIERFTEILTT-F---------------YSSKT-EKEYISYSTNLILQLT 2474 
SALPINGOECA          -----L-ARNPVQRFYDGLTS-L---------------YVPEA-EEAYLQFVTNVMLQLT 2584 
SPIDER               -----L-PLGTVERLIALMKN-M---------------SSPVT-EESFLQYSTFLLLERT 2545 
LIMULUS              -----L-PLGTVERLIAL---------------------------------------ELT 2586 
SCORPION             -----L-PLGTVERLIALMKN-M-------------------------LQYSTFLLMEMT 2571 
ROTIFER              -----M-PSNTIDRMLLIVEK-L---------------YSPKT-EREFLSYSTNLLLEKT 2537 
CIONA                -----L-PITPIHKVSGIFQD-L---------------YDSSLEESRFLCNAVGLILQST 2580 
OCTOPUS              -----L-PESTFDRMVAMFQM-M---------------YSPGT-EHQFLYYSSSLLLEMT 2506 
CAPITELLA            -----L-PGETVERLVAMLEA-M---------------YTPST-ELHYLSYATNLLLEMT 2561 
LIMPET               -----L-PTGTLDRMVAMLEA-M---------------YSPST-EQQYLSYATNLLLEMT 2536 
SCALLOP              -----L-PPDTLDRLVAMLQA-M---------------YAPVT-EQQYLSYSTNLLLEMT 2594 
LINGULA              -----L-PAGTLERMVAMLEA-M---------------YSPSV-ESSYLSYATNFILEMT 2560 
OYSTER               -----V-PGNTLDRLVAMLEA-M---------------YSPVT-EKQFLSYATNLVLEMT 2558 
SNAIL                -----L-PDGTVDRMISILEA-M---------------YTPGS-ECNYLSYATNLLLEMT 2558 
SPONGE               -----L-SSNTLDRLTQLLVT-L---------------YSKKT-ETQFLYHATNLLLELT 2596 
PRIAPULA             -----L-PTQTLPRLLAIAQT-L---------------YSPAT-EPHFLSYATYLLLQLT 2604 
DANIO                -----L-PPETLERMLVVLKS-L---------------YSSRI-EEQFLSLATDLLLEMT 2576 
ESHARK               -----L-PTGTHDRLMAILRS-M---------------YSNKI-ETQYLSIATNLLLEMT 2577 
BSHARK               -----L-PTGTLDRMLASLGS-L---------------YCNKI-ETQYLSIATNVLLEMT 2572 
XENOPUS              -----L-PSNTTERMLAILSS-L---------------YSPKI-EKHYLSLATNLLLEMT 2588 
STERLET              -----L-PTSTLERMLVVLRS-L---------------YSSKI-EAHYLSLATNLLLEMT 2590 
GAR                  -----L-PTTTLERMLVILRS-L---------------YSSKI-EAQYLSLATNLLLEMT 2579 
HUMAN                -----L-PSNTLDRLLA-LNS-L---------------YSPKI-EVHFLSLATNFLLEMT 2566 
PLATYPUS             -----L-PSNILDRMLA-LNS-F---------------YSTKI-EMHYLSLVTNFLLEMT 2570 
TASDEVIL             -----L-PSNILDRLLA-LRS-L---------------YSTKI-EMHFLSLATNFLLEMT 2572 
COELACANTH           -----L-PVGTLDRMLVILKA-F---------------YCNKI-ETQYLSLATNLMLEMT 2578 
CAECILIAN            -----L-PVVTTDRMLALLNS-F---------------YSPKI-ESHYLSLATNFLLEMT 2580 
CANARY               -----L-PTNTLDRMLSLLSS-F---------------YSTKI-ETHYLSLITNFLLEMT 2569 
OSTRICH              -----L-PANILDRMLALLNS-F---------------YSTKI-ETQYLSLITNFLLEMT 2539 
GECKO                -----L-PGNTLDRMLTLLSS-L---------------YSTKT-ETQYLSLVTNFLLEMT 2578 
TURTLE               -----L-PTNTLDRMLALLNS-L---------------YSTKI-ETQYLSLATNFLLEMT 2578 
ALLIGATOR            -----L-PTNTLDRMLALLNS-F---------------YSTKT-ETQYLSLATNFLLEMT 2536 
APLYSIA              -----L-PESTLERTVSMLEA-M---------------YSPST-EPHYLAYATNLLLQAT 2595 
TRICHOPLAX           -----L-PSGTLERLSSVLYA-L---------------YSPNA-ESEFLSYSTNLILELT 2555 
SOFTCORAL            -----L-PNSTLERLVQVLRA-M---------------YSPIT-ESEYLSYTTNLLLHLT 2578 
STONYCORAL           -----L-PGTTLERLVEVLRA-L---------------YSTTT-EIQYLSYTTNLILHLT 2605 
SEA_ANEMONE          -----L-PNTTLERLVDVLRA-M---------------YSTNT-EQQYLSYTTNLVLHLT 2567 
SEACUKE              -----L-PVDTLERMVALLEC-M---------------YSPST-EDQFLSYSTSLLLEMT 2574 
LANCELET             -----L-PTGTLERLVAMLEC-M---------------HSPRT-EPQYLSYCTNLLLEMT 2602 
STARFISH             -----L-PTGTLERLVAMLEC-M---------------YSPGT-EHQYLSYASSLLLEMT 2613 
SEA_URCHIN           -----L-PKETLERLISMLGC-M---------------YSPGT-ENRYLGYATNLLLEMT 2599 
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PARAMECIUM           TKTQEYD-AFMFDKNL-SDEAHYYD-QE-FNNKKYIRQNNMSQMAGTQFG-SQFT----- 2550 
TETRAHYMENA          KRTSDYD-KNLFDEQL-SKLAQFYD-WD-FRDSHNMRLYNSSQPLTPLYTLSQVNYKDSQ 2669 
STYLONCHIA           SQSSDFN-RKIFDAPL-QDCK-FQP-LE-I-NQFGH-QLNRSQPLTPLLSQMDQIFQASQ 2614 
APHANOMYCESa         TSTPDNA-NMLFPTPLSSTCQ-FEP-LE-IDTAWAR---RTQSILTPLFSQDAIALQSQQ 2403 
APHANOMYCESe         QASSDNK-QFLFSEPLSSSAN-FEQ-LA-IDTSWEH---RTQNILTPLFSQDAQALQSQS 2345 
PYTHIUM              RGSGSFD-SLLFTNPLSD-GE-YRD-AE-IDAAWET---KNETM-TPLFSVEADKFSFSV 2549 
PLASMOPARA           KECNEFK-QPLFKISLGG-GE-YTT-TQ-IDASWEA---KAQSM-APLFSVEADKFWKRL 2531 
BREMIA               ENSKEFK-QPLFASSLGS-GE-YSD-TQ-IDASWES---KSQSM-LPLFSVEADALSAHS 2516 
AEDES                VKNPESK-RRIFQHEYEVDVK-LRE-YS-IDTRWRQ---RNSFASAPLFVESQQRLFTGG 2594 
MIDGE                IRNPQSK-ERLLDYDSTKDKD-FFE-YP-IETKMNS---KRS--LPPLFVQSQQKTLIAG 2550 
BOMBUS               KKSNNYT-QKIFE-PL-HDCS-YRD-YK-IALLWRT---KNFGSKAPLFAPSLASQMNQT 2458 
ANT                  TKSIDYT-SKMFDAPLQDSCI-FEK-YK-IPVSWRR---RNLSCITPMFVDSLASQLSYS 2495 
WHIPWORM             TLSPDFT-RLLYDRPL-EDCN-FED-MH-VPTHWHS---RYAQFEVPTFMSLSKPFEKIS 2527 
TRICHINELLA          CHSPDYT-RLIYDHPL-EDCT-FEN-LP-ISTHWQS---RYASLEVPAYMQTDMHSEVS- 2542 
BEETLE               KFADDYS-KLLFEHPL-EDCN-FED-YY-LETNWRA---RYLSV-VPLFAETVRSFSMSL 2437 
BARNACLE             AQSPDFD-RKMFDRAL-PESE-FEE-VA-IVSDWRV---QSAAA-VPLFSQPAAGGG--- 2469 
THRIP                RSTPDFD-SPLFSHAL-DDCE-FGE-MH-LLTSWRV---KNAHM-APLYAQTLSSQISLQ 2495 
FLEA                 LQVSDIQ-RNIFEHPL-SECT-FKS-YS-VEDNWHI---KNSAT-VPLFAESFIPKMKSR 2489 
WHITEFLY             EQTLSCR-ENIFDFPL-ANCN-LFE-LP-INAAWKR---QHASF-VPLFADTTQRSSQSS 2565 
TICK                 SRSPDYG-RKLFPRPL-SDCR-FVD-YA-VTGSWRQ---RHAAM-TPLFAETLSWSQSQS 2519 
TERMITE              AGTPDYN-QKIFKEPL-QKCQ-FED-FR-MLLSWRA---QNATV-APMFADTLASQLIQT 2569 
DAPHNIA              TQSHLYR-EPIFDQPL-DDVP-FQS-FDLLSLSSQ----TVSQ--RPSWSNFG------- 2383 
OSTREOCOCCUS         QMNLASG-ASLIDSDL-SDCV-FTL-VK-VDTLRRR---GASQTMNPLFSSESTQLQKEG 2559 
STENTOR              ELSTDYN-KVLFDNPL-ADCI-YQD-AQ-M-NSDDF---RSFPM-TPMFSPSYYHQESIK 2321 
KLEBSORMIDIUM        EASTDYS-RPLFDQPL-AECH-FSE-YN-IDTAFTG---RSLPM-TPLFSQSQTATLQEL 2719 
CLUBMOSS             QRSVDYR-RPIFNAPL-SDCE-FQE-RQ-IDSSAVG---GSLPM-TPLFSEAGSLRSMKE 2482 
MOSS                 EDSVDYK-RPIFSAPL-SECV-FQD-YT-INTSWVG---ASLPM-TPLFSSSQMSMDIQG 2605 
LIVERWORT            EDSVDYK-RPIFNAPL-SDCE-FHE-YT-INTSYLG---GSLPM-TPLFSQSQAFPSSQD 2636 
LIGNANO              SSTPDFR-RPMFDRPL-ADCP-FRE-CR-IDADWRR---RHGGLMTPLFLETQQQQQQQK 2776 
COPEPOD              ALSPNYS-KKVFSDPL-DECH-FIE-YH-VDTNWRM---QHSASLMPMYADTLSSQSQGS 2502 
GLOBOSUM             RLTPMFD-QKVYDRGL-PDAR-FNDKDIVVDLLWKN---S-TSM-LPLFAATQDKASFSF 2474 
PALUSTRIS            KEAPQYG-TNMFDSGL-PDAT-FADASLDTDVSWLG---T-GSM-QPLFASTQARVQARG 2534 
NEOCALLIMASTIX       ---SDLE-NSLFKNSL-PNAI-FGKNKK-FNMSF-I---S-SSM-DPLFTSSQNNKNYNN 2604 
GLOMUS               KKSIEYN-KPIFDQQL-PQSR-FDENYDDIDTSWRV---N-NTM-TPLFINTQTSKQKGN 2669 
LOBOSPOR             KKSPDYT-EPIFQEPL-PNAK-FNERYASIDTSWRH---T-VAM-TPLFVNTQQSQSQLI 2599 
SYNCEPHALASTRUM      KRHQDYG-SLLFDEPL-PKAR-FDEHYQNIDTSWQG---S-TSM-TPLFVATQESSKVDP 2579 
FUNGIVORUM           ARSPDYD-RLLFDRPL-SDAP-YRE-IN-IETNQH------SSM-TVGLSQS-------- 2578 
HALBUM               TRSSDFT-KLLFDKPL-SECT-FRE-YN-LDASWQN---RTSNM-NPLFSSSQLDEESSQ 2695 
DPURPUREUM           NRSSDFC-KVLFDKPL-SECS-FKE-VQ-LDSSWQH---RTLNM-NPLFSSSQYGVDGEE 2700 
PVIOLACEUM           NKSPDFS-KLLFEKPL-SECT-FKE-VV-LDSSWQN---RTSNM-NPLFSSSQYGLDGES 2695 
AMPHIPOD             HSSPSYA-RPLFEHPL-TDCK-FVE-MK-VCPAWRA---RHASM-VPLFSNTQSSADSNG 2612 
SHRIMP               RHSADYQ-RNIFDQPL-TECK-FRE-MK-VSTAWRA---RHASM-IPMFAETQASNDTSL 2584 
MUDCRAB              RYSADYQ-RDIFQHPL-TLCK-FRE-MK-VSTAWRA---RHASM-IPLFMDTQVSSDSSL 2581 
TARDIGRADE           QKSTVFRDTKLFRTAL-TECD-FFK-QE-IATSWKQ---RSTM--APITASTFSSGTFTS 2657 
HYDRA                SLSPDYS-LPLFSMGL-DEEKTYSS-FD-VKFSWQH---QKASL-TPLFVSSQHSNTSGT 2526 
SALPINGOECA          KHSPDYD-RELFARPL-SSST-WRN-YR-VDASWRQ---RNAHM-TPLFAATQQSQASAG 2635 
SPIDER               SYSPDYK-RKIFEYPL-SQCN-FQA-YK-IQTSARK---RHMAM-SPLFTETATSSIYS- 2595 
LIMULUS              SLSPDYN-RKIFPNPL-SDCQ-FQV-YN-VSSSWRQ---RHSAM-TPMFAETLLPDGTLG 2637 
SCORPION             SKSPDYN-LKIFQNPL-STCA-FQN-YA-ISSSWKK---RHATL-TPWFVDSLSSAASFS 2622 
ROTIFER              SKSPDYN-RLIYENPL-SECI-FRE-YN-LSADWRR---RHEIM-TPLFAETVTNTFTES 2588 
CIONA                SLSPDFD-RAIFDLPL-SECV-FQE-YE-IDNSWRH---QYASL-VPMFVETLGNSSGDV 2631 
OCTOPUS              SKSPEYK-REIFEYPL-AECQ-FKE-YR-VKSHWQH---RHSTM-TPLFFDALSSSYMEV 2557 
CAPITELLA            TKSSDFN-RVLFDTPL-SECK-FQD-FA-VSSTWYQ---RHAAM-TPMFLDTQSSQSNDS 2612 
LIMPET               TKSPDYQ-REIFEHPL-SECR-FQE-FS-VKSSWKQ---RHAAM-TPLFAATISTVS-ES 2586 
SCALLOP              SKSPDYQ-RQIFEHPL-SECK-FQD-YN-VKSSWRQ---RHVAM-TPLFANTLATQAMDS 2645 
LINGULA              SKSPDYN-REIFEHPL-DDCP-FED-FV-VRSSWKQ---RHAAM-TPLFAETQFSLADGT 2611 
OYSTER               SKSPDYQ-REMFESPL-EDCK-FQD-YN-VKSSWKQ---RHAAM-TPLFANTMATQSMMD 2609 
SNAIL                SKSPDYD-RQIFEHPL-SECT-FRD-YS-VQSSWRQ---RHAVM-TPLFAVTQGSETMED 2609 
SPONGE               SRSPDYN-RVLFDTPL-SECR-FED-YKEIDLSWQQ---RHLQM-TPLFAATQLSQTQSD 2648 
PRIAPULA             SLSPDYK-ELVFTQPL-SDCK-FQD-YN-IATSWQS---RHAAL-TPLFTETQASQASST 2655 
DANIO                SHSPDFT-RNMFEFPL-SECK-FQD-YT-IDSNWRM---RSTVL-TPMFMETQATQGAEA 2627 
ESHARK               SRSPDYT-REMFEYPL-SECK-FQD-YN-IDSSWQQ---RSTIL-TPMFVETQATQNSSR 2628 
BSHARK               SHSPDYS-REMFEYPL-SECK-FQD-YS-IDSSWHQ---RSRIL-TPLFVETQASAGSIK 2623 
XENOPUS              SKSPDYI-RKMFEHPL-SECK-FQD-YT-VDSSWRF---RSSVL-TPMFVETQLSQSMQR 2639 
STERLET              SRSPDYT-RDMFEYPL-SDCK-FQD-YI-IDSNWRH---RSTVL-TPMFVETQVTQGGTQ 2641 
GAR                  SRSPDYS-RAIFEYPL-SECK-FHD-YI-IDSSWHH---RNTVL-TPMFVETQASQGGSR 2630 
HUMAN                SMSPDYP-NPMFEHPL-SECE-FQE-YT-IDSDWRF---RSTVL-TPMFVETQASQGTLQ 2617 
PLATYPUS             SKSPDYS-RHIFEHPL-SECK-FQE-YT-IDSNWRF---RSTVL-TPMFVETQASQSALR 2621 
TASDEVIL             SKSPDYS-RHIFEHPL-SDCK-FQE-YS-IDSDWRY---RSTVL-TPMFIETQASQNSTR 2623 
COELACANTH           SRSPDYT-REIFEHPL-SECK-FQD-YI-IDSNWRH---RSTVL-TPMFVETQASQSTAR 2629 
CAECILIAN            SKSPDYT-REMFEHAL-SECK-FQD-YT-IDSNWRY---HSTVL-TPMFVETQASLSASR 2631 
CANARY               SKSPDYS-RKIFEHPL-SECK-FQD-FV-VDSSWRY---RSTVL-TPMFVETQASPSTHR 2620 
OSTRICH              SKSPDYS-RKMFEHPL-SECK-FQD-FV-IDSSWRY---RSTVL-TPLFVETQASQSTNR 2590 
GECKO                SKSPDYS-RKMFEYPL-SECK-FQE-FA-VDSSWRF---RSTVL-TPMFVETQASQNPSR 2629 
TURTLE               SKSPDYS-RKMFEHPL-SECR-FQD-FT-IDSNWRY---RSTVL-TPMFVETQATQSAKR 2629 
ALLIGATOR            SKSPDYS-RKIFEHPL-SECR-FQD-FI-IDSNWRY---RSTIL-TPMFVETQASQSASR 2587 
APLYSIA              SKSPDYT-RKVFEHAL-SECT-FQD-YS-VQSSWRQ---RHAVM-TPLFASTLVSQSMDT 2646 
TRICHOPLAX           SRSPDYK-LSIFDHPL-SECK-FHD-YN-VNYSWQY---RHAMM-TPLFAATQLGSQGSM 2606 
SOFTCORAL            SQSPDFG-RLIFEQPL-SECK-FQD-YE-INFAWQQ---RNSTM-TPLFVSTLMPSGSSQ 2629 
STONYCORAL           SLSPDYE-RLMFEQPL-SECR-FEE-YQ-IDYSWQK---RHLAM-TPLFAATQGSHGSGM 2656 
SEA_ANEMONE          SFSPDFE-RLMFEQPL-SECK-FEE-YP-IDYSWQQ---RHVVM-TPLFAATQGSTQSH- 2618 
SEACUKE              SKSPDYK-REMFEHPL-SDCR-FQD-IS-IDSSYKQ---RHQAINTPLFVETQQGSGAG- 2626 
LANCELET             SRSPDFS-REIFQHPL-SECR-FQD-VQ-IDHSWKQ---RHVAM-TPMFVETQSSHPAS- 2653 
STARFISH             SKSPDYK-REIFEHPL-SECR-FQD-VT-IDHSWKQ---RHLAISTPMFVETQSSQASSG 2665 
SEA_URCHIN           SKSPDFK-REIFEHPL-SACK-FEG-VQ-IDHSWRQ---RHAAISTPKFVETQVGQSQGS 2651 
                               :                                     T2609 S2612          
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PARAMECIUM           SSSQL-----------------------------------------------LSQAIGAS 2561 
TETRAHYMENA          GFAIPAPR----------RMYNITGVSQMPIQEGVRATVYSQSQDNSQGEMVIPSQDQAS 2719 
STYLONCHIA           MQAKDQQLGVIKEVQNENPDENIAGDVTMI------DTTVSNSNRNQRRPQIQASQIGSQ 2668 
APHANOMYCESa         PLDQP------------------------------------------------------- 2408 
APHANOMYCESe         A----------------------------------------------------------- 2346 
PYTHIUM              ATQMGS------------------------------------------------------ 2555 
PLASMOPARA           QSTQQP------------------------------------------------------ 2537 
BREMIA               ESRQQL------------------------------------------------------ 2522 
AEDES                N--------------------------------G------------------------S- 2597 
MIDGE                D--------------------------------G------------------------S- 2553 
BOMBUS               FTQMNTTLS----------------------YMSF---------------------DSTY 2475 
ANT                  SFSQSVD------------------------YNDLYGTCLT--------------PTFSY 2517 
WHIPWORM             SMLTPQSVR----------------------E---------------------------- 2537 
TRICHINELLA          KFI----SR----------------------K---------------------------- 2548 
BEETLE               QTF--------------------------------------------------------- 2440 
BARNACLE             ------------------------------------------------------------ 2469 
THRIP                DSSSSL------------------------------------------------------ 2501 
FLEA                 STATRSTQV----------------------YIGSQT-------------------IAAY 2508 
WHITEFLY             SFSD-------------------------------------------------------- 2569 
TICK                 STTTSQSTT--------------------------------------------------- 2528 
TERMITE              QS----LSG--------------------------------------------------- 2574 
DAPHNIA              ----------------------------------------------------------RG 2385 
OSTREOCOCCUS         V----------------------------------------------------------- 2560 
STENTOR              ------------------------------------------------------------ 2321 
KLEBSORMIDIUM        GSQAPAPSQ-------------------------------T--------------QTGGR 2734 
CLUBMOSS             SQLA------------------------------------E--------------ANASL 2492 
MOSS                 MHGE------------------------------------D--------------RDGEF 2615 
LIVERWORT            SRSQAVLAS-------------------------------Q--------------NSKED 2651 
LIGNANO              ASDV-------------------------------------------------------- 2780 
COPEPOD              SQTQS------------------------------------------------------- 2507 
GLOBOSUM             ------------------------------------------------------------ 2474 
PALUSTRIS            ------------------------------------------------------------ 2534 
NEOCALLIMASTIX       ------------------------------------------------------------ 2604 
GLOMUS               ------------------------------------------------------------ 2669 
LOBOSPOR             SDS--------------------------------------------------------- 2602 
SYNCEPHALASTRUM      ED---------------------------------------------------------- 2581 
FUNGIVORUM           ------------------------------------------------------------ 2578 
HALBUM               --L-P------------------------------------------------------- 2697 
DPURPUREUM           A---S------------------------------------------------------- 2702 
PVIOLACEUM           SQISS------------------------------------------------------- 2700 
AMPHIPOD             PSLSQLVAL-------------------------------T--------------Q-GGE 2626 
SHRIMP               ---NSLLSY-------------------------------T--------------Q-GSD 2595 
MUDCRAB              ---RSL----------------------------------T--------------Q-SNE 2589 
TARDIGRADE           ASYGSG-S---------------------------------------------------- 2664 
HYDRA                YSKTQG-N---------------------------------------------------E 2534 
SALPINGOECA          EGEG-------------------------------------------------------- 2639 
SPIDER               SLMSLD-A---------------------------------------------------S 2603 
LIMULUS              SLQTET-S---------------------------------------------------S 2645 
SCORPION             DTSVKN------------------------------------------------------ 2628 
ROTIFER              ------------------------------------------------------------ 2588 
CIONA                TSR--------------------------------------------------------- 2634 
OCTOPUS              DDI--------------------------------------------------------- 2560 
CAPITELLA            P----------------------------------------------------------- 2613 
LIMPET               ME---------------------------------------------------------- 2588 
SCALLOP              DS---------------------------------------------------------- 2647 
LINGULA              QS---------------------------------------------------------- 2613 
OYSTER               DD---------------------------------------------------------- 2611 
SNAIL                VE---------------------------------------------------------- 2611 
SPONGE               T----------------------------------------------------------- 2649 
PRIAPULA             QQTV-------------------------------------------------------- 2659 
DANIO                AGSQ-------------------------------------------------------- 2631 
ESHARK               SQSQEG-S---------------------------------------------------- 2635 
BSHARK               RSSQEA-S---------------------------------------------------- 2630 
XENOPUS              SRAQ-G-T---------------------------------------------------- 2645 
STERLET              YHTQD------------------------------------------------------- 2646 
GAR                  YQSRGG-S---------------------------------------------------- 2637 
HUMAN                TRTQEG-S---------------------------------------------------- 2624 
PLATYPUS             SRSQEG-L---------------------------------------------------- 2628 
TASDEVIL             NRSQEG-S---------------------------------------------------- 2630 
COELACANTH           FRSQEG-P---------------------------------------------------- 2636 
CAECILIAN            YRSQEG-S---------------------------------------------------- 2638 
CANARY               NLSQER-S---------------------------------------------------- 2627 
OSTRICH              SLLQER-S---------------------------------------------------- 2597 
GECKO                HRPPGG-S---------------------------------------------------- 2636 
TURTLE               NRSQEG-S---------------------------------------------------- 2636 
ALLIGATOR            KRSQEG-S---------------------------------------------------- 2594 
APLYSIA              D----------------------------------------------------------- 2647 
TRICHOPLAX           ASFS-------------------------------------------------------L 2611 
SOFTCORAL            SSFG-------------------------------------------------------S 2634 
STONYCORAL           TPTQE----------------------------------------------------S-- 2662 
SEA_ANEMONE          SQ---------------------------------------------------------- 2619 
SEACUKE              LGSQSP-P---------------------------------------------------- 2632 
LANCELET             SQSQA--------------------------------------------------Q-SLS 2661 
STARFISH             SQSQSP-PD-------------------------------S------------------- 2674 
SEA_URCHIN           I-RGSP-SSQ---------------------------------------------S-MTS 2663 
                       T2620                                                           
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PARAMECIUM           QNNP------GNKNPVNQKQ-----L-----IRATQEV---------------------- 2583 
TETRAHYMENA          QMNQLEE-----KRQIYQDQ-----M--KRLVNPSQQ---------------ISSSFSS- 2751 
STYLONCHIA           SVVEISDTQAQDGNFVRATQ-----V---PVFTQTQSDVSSL----------IASNFYG- 2709 
APHANOMYCESa         ---------LERAGLVKATQ-----D---RVWSQTQS----------------------- 2424 
APHANOMYCESe         ---------IFEGGFVKATQ-----D---PIWSQTQA----------------------- 2362 
PYTHIUM              ---------LTEASIQ--SQ-----G--QQWGSSTQSLD---------------GLFDG- 2581 
PLASMOPARA           --------SCRNNTALSESDKSLRD------TMQSQ------------------------ 2554 
BREMIA               ---------NSSTKYSAYSQPLES-------KMQSQ------------------------ 2537 
AEDES                ----------QMERLIKATQFGE--E-G-GLFEPTLDPSIIT-----------QPAT--- 2629 
MIDGE                ----------YYDQMVRATQLGN--D-T-MMFTPTQDPMILT-----------QVSQ--- 2585 
BOMBUS               -----T-TSHNSQLMLQATQ-------D-LDFEPTYVND--T----------SIAM-S-- 2506 
ANT                  -----P-RLLHGGLKLRATQ-------D-LQFEPTLDDD--N----------AADV-G-- 2548 
WHIPWORM             ----------TALTGLSRLEPPSTSA-W-PLLTPTAAEGVPP----------GSPNQSL- 2574 
TRICHINELLA          ----------RKMPYGRRTYSTESTA-W-PGFTPTAITDLKK----------NVGNISA- 2585 
BEETLE               ------------DSKLRQTQ-----T-S-LEFAPTQVVR--S----------KQFSQY-- 2467 
BARNACLE             ----------PLPALLRATQ-----R-S-LAFTPTQRSA--A----------SQPTFDW- 2499 
THRIP                ----------DTSYPLLATQ-----N-S-LIFQPTADFP--D----------GSDAANS- 2531 
FLEA                 -----FKSNIAKIPMIQATQ----QE-Q-LQFAPTFDLQ--N----------TQPL-DV- 2543 
WHITEFLY             ------------SAQVRATQ-------S-LEFAPTVASD--A----------VSDNFDH- 2596 
TICK                 -----TSATTDPGPMLRATQ-----A-E-LQFTPTQRGT--S----------GAAATTA- 2563 
TERMITE              -----TGEHTGAGPLLRATQ-----A-S-LAFQPTIEQS--G----------SSIG-SL- 2608 
DAPHNIA              -----FSYGTIQPGYLRATQ-----SSSSAAFSSTQ------------------SPANW- 2416 
OSTREOCOCCUS         ----------------DALK-----Q-S-VLLAHSQQLDADP---------LFAATLSY- 2587 
STENTOR              ----------------KASQ-----K-S-SQFAMPQRTSRIR---------------HL- 2342 
KLEBSORMIDIUM        -----TQQQPLPPGMIRATQ-----G---PSQSLSQGGTFAP---------------SL- 2765 
CLUBMOSS             -----AIVNHGRGGLIRATA-----S---YTPSMTIL--E-------------------- 2517 
MOSS                 -----DGATHHRPMMIRATM-----T-PSLSQAVTQTQGG---------------TL- 2646 
LIVERWORT            -----DEMIPRQAGMIRATY-----T---ATLSQTQDTLSSY------------------ 2680 
LIGNANO              -----------EPGTLRQLQ-----D-G-DGATAAVAMGTDASMLPLRATAVGPGMFEAT 2822 
COPEPOD              -----------SLGMLRATL-----A-T-MEFSQTQAQGNLN----------NKTV--F- 2536 
GLOBOSUM             ---------DEREGGIRATQ-----E---MVWTPTQDVDAKT---------T--RI-QF- 2504 
PALUSTRIS            ---------TQAVGFIRATQ-----Q---VQWTPTLDTQIGP---------VQARD-IF- 2566 
NEOCALLIMASTIX       --------------MIYSSQ-----K-E-LSFTPTIEMGTQF---------SYKPS--Y- 2631 
GLOMUS               --------LKRQEGLVRATN-----E-D-LAFSLTLGPGNAD---------LGSQVAGY- 2704 
LOBOSPOR             --------WTLGEDELRATQ-----S-T-FEFSMTLDGGAPA---------IRSQLGGA- 2637 
SYNCEPHALASTRUM      --------L---ELQLRRTQ-----Q-E-LAFSKTQDGYSGD---------TIASTFQA- 2613 
FUNGIVORUM           ------------PFDPRNVL-----A---PEFVRATVLTDEE---------S--PSMSF- 2606 
HALBUM               -------TFDGDNFGPRATQ-----L---PMFSLTQSSFS-----------------QF- 2724 
DPURPUREUM           -------SNQMDIDEIRATQ-----A---PQFTLTQTAFS-----------------EF- 2729 
PVIOLACEUM           -------SMMMDQDEIRATQ-----T---PQFTLTQTAFR-----------------EF- 2727 
AMPHIPOD             -----VGHT---LAAIAATQ-----Q---RQFTPTQAA--PE---------TLGGTFDM- 2658 
SHRIMP               -----TNMETDGPAGVQATQ-----A---NVFSATQ---------------APGATYNW- 2626 
MUDCRAB              -----AEDDVDGPRGVAATQ-----A---NVFSATQ---------------QTGGTFNW- 2620 
TARDIGRADE           -------------G-SRN-G-----A-A-PIFTPTQALAGP------------------- 2683 
HYDRA                -----EVVPTKLNQVVRATQ-----K-K-LDFSQTHQ---------------IESSIDW- 2566 
SALPINGOECA          --------EDEDFSGVRATQ-----A-S-LAFTPTMASLT-G---------TAATAATF- 2673 
SPIDER               -----DLTSFRHDLKLKATQ-----V-N-IDFPETLDVNDDV---------KKRDTYNW- 2641 
LIMULUS              -----NTHGTSGGQHLRATQ-----A-N-LQFTATMD---PG---------AKPKTYNW- 2680 
SCORPION             -----------IDEQIRSTV-----D-V-REFDPTQ----DQ---------ASKKAFNW- 2656 
ROTIFER              ---------VDLRHNLRATQ-----Q-T-LQFQPTLK------------------VYDW- 2613 
CIONA                ---------KQNPNRILATQ-----Q-D-LQFTATVE--------------GGKSSYNW- 2663 
OCTOPUS              ------KTENMGADELRATY-----G-N-QQFTPTQD-----------------VPFDW- 2589 
CAPITELLA            -------DAGLSTGQLRATQ-----D-A-AQFTQTQAD---G---------SSKGPYNW- 2646 
LIMPET               ------GVEDSLDGGVRATQ-----D-V--QFTATQDA---G----------SNAPFNW- 2620 
SCALLOP              ------PPSDSLDGQIQATA-----D-V-QQFTATQD----G----------SRAPFNW- 2679 
LINGULA              ------GSFDDSFVGVRATQ-----E-I-QQFTPTQG----A----------VKAPYNW- 2645 
OYSTER               ---------ESYSGEIRATQ-----D-A-QQFTATLD----A----------SKAPFNW- 2640 
SNAIL                ---------DSLRGGVRATV-----D-V-EQFTATMET---G----------SNAPFNW- 2641 
SPONGE               --------GSIGTGMLRATV-----QQS-LAFTPTQG---------------QESSYNW- 2679 
PRIAPULA             -------AAAMQTGEIRATQ-----V-V-PEFTATQDV---A---------GGRSTYNW- 2692 
DANIO                --------AATVRGQIRATQ-----T-S-LEFSQTLAPG--A---------GRRSAYNW- 2664 
ESHARK               -----LTAQGTIGGLVRGTQ-----T-H-YEFTPTQN----P---------DAR-NFNW- 2668 
BSHARK               -----TVDQNTIGGQIRATL-----T-H-YEFTPTQN----S---------GAR-NFNW- 2663 
XENOPUS              -----IEADEPIGGQLRATQ-----Q-H-YQFTPTQN----I---------GGRSSFNW- 2679 
STERLET              ------SPQGTIGGQVRATQ-----A-Q-LEFTQTQA----A---------GRRSSFNW- 2679 
GAR                  -----ASAQGSLGGQLRATQ-----S-T-LEFTPTQD----P---------GRRASFNW- 2671 
HUMAN                -----LSARWPVAGQIRATQ-----Q-Q-HDFTLTQT----A---------DGRSSFDW- 2658 
PLATYPUS             -----LPGQGLLLGQLRATQ-------Q-YEFTPTQN----T---------DGRNSFNW- 2661 
TASDEVIL             -----LSLPRLLTKQIRATQ-----Q-Q-YEFTPTQN----I---------AGRNSFNW- 2664 
COELACANTH           -----EQVQGSLGGQVRATQ-----V-Q-FDFTPTQN----T---------GIRSSFNW- 2670 
CAECILIAN            -----FPAQSSLGGQVRATQ-----Q-Q-YEFTPTQN----I---------GGRNSFNW- 2672 
CANARY               -----LSPSGSVRGQVRATQ-----R-Q-YEFTPTQH----G---------SGRSSFNW- 2661 
OSTRICH              -----PSTSGSGGGRVRVTQ-----Q-Q-YEFTPTQN----I---------SGRSSFNW- 2631 
GECKO                -----LLTHGSMGGQLRATQ-----Q-Q-YEFTPTQT----I---------GGRSSFNW- 2670 
TURTLE               -----LSTQGSLGGQVRATQ-----Q-Q-YEFTPTQN----V---------NGRSSFNW- 2670 
ALLIGATOR            -----LSTPGSQGAQVRATQ-----Q-Q-YEFTPTQN----M---------SGRKSFNW- 2628 
APLYSIA              -------ESDQLDGGLRATQ-----D-V-QQFTATMDAT------------GAGRVFNW- 2680 
TRICHOPLAX           -----SGSSSTDEHLLRATQ-----STN-LQFTPTQDT----------------DARNW- 2643 
SOFTCORAL            -----HSMDITDGGQLRATQ-------N-PQFSMTQTAGATG---------PTAQTYDW- 2671 
STONYCORAL           -------MSVDGSPGLRATQ-------N-LQFTPTQD----Q---------RRSTAFDW- 2693 
SEA_ANEMONE          ------G-GSLEPGALRATQ-----L-R-VEFSPTMD----Q---------SLSQAFDW- 2651 
SEACUKE              ---------ETLGGQVRATQ-----D-G-QQFTATQDLAARA---------DGKNAYNW- 2666 
LANCELET             -----QGGQDTLGGQLRATQ-----D-V-LQFTATQ---ASA---------APKNAYNW- 2696 
STARFISH             ---------SLSRGEIRATQ-----D-A-HQFIATQQLDAVA---------SRKNAYNW- 2708 
SEA_URCHIN           -----SGMSMGGGGQLRATQ-----A-T-QNFTATQ-DNAAS---------SHKNGYNW- 2700 
          T2638           T2647 
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PARAMECIUM           ------------------------------------------------------------ 2583 
TETRAHYMENA          -S------------------NRNP-------YTFNQSQLFFDNKMSSISEENE------- 2778 
STYLONCHIA           -N------------------NRSSP-----PITDSISASFYEINKFNKKRPNQG------ 2739 
APHANOMYCESa         --------------------------------------QQFQSSQGAATTGS-------- 2442 
APHANOMYCESe         --------------------------------------QHFTQSQVESSAPN-------- 2380 
PYTHIUM              -------------------------------GSAS-SSQLISSSQAFSGSSS-------- 2601 
PLASMOPARA           ---------------------------------------LIFSPQASVRLKS-------- 2572 
BREMIA               ---------------------------------------LYSNALTSRGSRL-------- 2555 
AEDES                ---------SF-------------------TLP-TQHSLMFEINPPILD----------- 2649 
MIDGE                ---------SF-------------------NFQQTQNSLFFNLKPQYLD----------- 2606 
BOMBUS               -----I------------------------------------------------------ 2507 
ANT                  -----TT----------------------------------------------------- 2550 
WHIPWORM             -ETF-----GS-------------------AWD---ES---------------------- 2584 
TRICHINELLA          -DTF-----EL-------------------DLD---ES---------------------- 2595 
BEETLE               ------------------------------TMS---ESSLFIK----------------- 2477 
BARNACLE             -L----------------------------------------TQTAAAP---AGT----- 2510 
THRIP                -A---TKLKSS-------------------LSR---SSFLFSQDTSQSSKTALRG----- 2560 
FLEA                 -------------------------------------SH--------------------- 2545 
WHITEFLY             -PQVTSSLNDS-------------------GVP---SSFDFVNTSKFKS---RSF----- 2625 
TICK                 -G-------SF-------------------NW---------LTQSTLES---NLS----- 2579 
TERMITE              -P-------SF-------------------SLS---SSLLFTTGSSFEN---QRK----- 2630 
DAPHNIA              -LMAE-TLSTEPSS-------------------------------TSKAAM--------- 2434 
OSTREOCOCCUS         ----------------------KPV------------------KRL-------------- 2593 
STENTOR              ------------------------------------------------------------ 2342 
KLEBSORMIDIUM        ------SQGDFVSS-----------------SLMATQSGGFRGGFSQVGLT--------- 2793 
CLUBMOSS             ------------------------------------------GSD----EP--------- 2522 
MOSS                 ------S------S-----------------TQGVNGSVLYGLSQ----RP--------- 2664 
LIVERWORT            -------------------------------PLASQESSLFAMSR----KS--------- 2696 
LIGNANO              QLHPSAAT-----AGLLADSQ----------DLSVSTSLLFRSSGGGGGGAG----LEV- 2862 
COPEPOD              -PNLS----------------------------------------SNGTPMS-------- 2547 
GLOBOSUM             -SRLQ-S--------------------------------EFDSQ-----TQS-------- 2517 
PALUSTRIS            -SGSE-S--------------------------------EFTSA-----FTS-------- 2579 
NEOCALLIMASTIX       -SQST-LI----------------------------VNFEINNLNINTIKSSNKNSISL- 2660 
GLOMUS               -SLTQ-S------------------------------NLLFSQSFIPSLPRS-------- 2724 
LOBOSPOR             -ANPS-S------------------------------TLMFRNT-PVQGAA--------- 2655 
SYNCEPHALASTRUM      -PTPE-SL----------------------------SNVLLPTSSAAQASQQAT------ 2637 
FUNGIVORUM           -TPGS-LSSLFGAS-----MSKQ----------------------RPA--VS-------- 2627 
HALBUM               -YPSG-SSSSYSEL-----SSSQEQ------SSSATTSTTFSVGSAPDSSQS-------- 2763 
DPURPUREUM           -YPSS-SQESSNAS-----SQQS---------------------SQ----SS-------- 2749 
PVIOLACEUM           -YPSS-NSQSVDSD-----VTMSVS-------------SSSSQGSQ----RS-------- 2755 
AMPHIPOD             -GTDA-SMQEEVS-----FTQLQDKAN---TVSQGSAGLVFSLKT---NQAR-------- 2697 
SHRIMP               -VTDS-TFDTTLA-----DMEYEATHA---PTQGSTSGLIFNVGASGQKDRR-------- 2668 
MUDCRAB              -VTES-TFDTSLA-----DMEYAATHA---PIHGSASGPMFNVGAHGKKNMN-------- 2662 
TARDIGRADE           ------ANDTLAVAGF----TYS---------SQFAESLLIDLSRRGLITR--------- 2715 
HYDRA                -MSPTIQITPQ--E--------MLPG------------LNIQTNSKNRK----------- 2592 
SALPINGOECA          -EPGGISGQTLTHT------QY----------TAAQQVLLFERRRNRGANV--------- 2707 
SPIDER               -LTEK-SLDTFAPQMSSGDSGYSSF------TNSPVKTHLFALKNENK------------ 2681 
LIMULUS              -LTQS-SIDTMEQWGSLEAMDAS--------MGSSGSSLLFTIGRKTKAPAS-------- 2722 
SCORPION             -LTQT-SIDTLGDWGSSS----------------TSSSLLFTIGSDTKKIPN-------- 2690 
ROTIFER              -LTQS-SIDTFTDT---------AL-------IDTKSSLLFKTES--------------- 2640 
CIONA                -MTGS-SLDTFSSL---------AV------GDHQKSSLLASSITSPASYRRLGRKL--- 2703 
OCTOPUS              -LTQS-SLSSSMEV--------DSV------DSGIQSSLLTVSGKATAVSQ--------- 2624 
CAPITELLA            -LTQS-SLDTF--S------DSQNLTL----ATQSESSLMFTVGSSRIKSSK-------- 2684 
LIMPET               -LTGS-SLDTY--G------DYGSMS-----SSETPSSLLFSVGTSGSQSTNKR------ 2659 
SCALLOP              -LTQS-SLDTF--T------DYGTVG------SEPQSALLFTVGSMEASARIGRP----- 2718 
LINGULA              -LTQS-SLDTF--A------EYSTQS------METQSSLLFNVGTANENQTPKKK----- 2684 
OYSTER               -LTGS-SLDTF--T------DYSTVG------SETSSSLLFTVGTQDMALRTGLK----- 2679 
SNAIL                -LTQS-SLDTF--A------DASLME------TNSLSSLLFTVGSSSKGADSKTRVATR- 2684 
SPONGE               -MTPSAQSV-----------DYSVPSFTVGATPTSDSSLLFTRPTMRPPLK--------- 2718 
PRIAPULA             -LTQSSSIDTFADQ------SLSSVSS---ISSSS-SSSPYS-SPSADHHE--------- 2731 
DANIO                -LTGS-SVDTL--A------DYSLSS------DSLSSLLVFDKKRSERPQ------AAW- 2701 
ESHARK               -LTGN-SLDTF--A------EYSLPSL---ASEPGSSSLLVFSRWSERLHR-----PAK- 2709 
BSHARK               -LTGS-SLDTF--A------EYTLPFS-----ESASSSLLVYSKRSERSQK-----P-M- 2701 
XENOPUS              -LTGS-SMDTL--A------DYSVES-----PESLPSALLFVNKRNENVRR-----VPL- 2718 
STERLET              -LTGG-SIDTL--S------EYSLPSS----ADSVSSSLLVFGKRGDKSQQ-----AAR- 2719 
GAR                  -LTGS-SVDTL--S------EYALPAT----SDSLSSSLLVFGKWGEKQQQQ-QQRGPK- 2715 
HUMAN                -LTGS-STDPL--V------DHTSPSS---------DSLLFAHKRSERLQR-----APL- 2693 
PLATYPUS             -LTGS-SVDTF--T------DYPGPTS----SESLS-TLLFTHKKSSRTQK-----AGF- 2700 
TASDEVIL             -LTGS-SIDTL--A------DYTIPSL----SESLSSSLLFVHKRTDKPQR-----AAW- 2704 
COELACANTH           -LTGS-SVDTF--A------EYSLPSS----SESLASSLLAYGKRSEKSQR-----AAM- 2710 
CAECILIAN            -LTGN-SIDTL--A------EYGVPSS----SESLSSSLLFASKKSEKSRR-----TSL- 2712 
CANARY               -LTGS-SIDTL--A------EYAVPSS----SESLSSSMLLVSKRSEKFKQ-----ATF- 2701 
OSTRICH              -LTGN-SIDTL--A------EYMVPSF----SESLSSSMLLVSKRSEKFKQ-----SAF- 2671 
GECKO                -LLGN-SVDTF--A------EYSVTSS----SESLSSSMLLTHKHADRSQR-----AAF- 2710 
TURTLE               -LTGS-SIDTL--A------EYTVPSS----SESLSSSMLFVSKRSEKSQR-----ATL- 2710 
ALLIGATOR            -LTGS-SIDTL--T------EYTVPSS----SESLSSSMLFVNKRSEKSQR-----GTL- 2668 
APLYSIA              -LTQS-SLDTFTDT---------AVI-------GGDSQLLFRRDRGPQGGQGSAKGSSLK 2722 
TRICHOPLAX           -LDPS-SVDKSIQSYAAFLQQSLSST-----SSETSSTLLFLSSKSPRQ-----RPLQM- 2690 
SOFTCORAL            -LNPS-SLDTSQSS------SASFSV-----G-SQPSSLLFKSNPNMRRFK------TL- 2710 
STONYCORAL           -LNPT-QESNLQPS------QSFAMA-----STQTQSLLLFSTSQSHKR------RKML- 2733 
SEA_ANEMONE          -LNPS-SQADS--V------QSFTVG-----SSEAQSSLLFGTKP--RA-----SQRSL- 2688 
SEACUKE              -LTG--SQDTF--A------SYSASL-----GTESSSSLLFTIGTKQKASVLGAKGIKV- 2709 
LANCELET             -LTQS-SLDTF--A------DYSVPL-----GTETQSSLLFTTDASKKVAKARR----L- 2736 
STARFISH             -LTG--SQDTF--A------DYSTSS-----A-SDQSSLLFTLGASKKM-GRGRQGVSK- 2749 
SEA_URCHIN           -LTG--SQDTF--A------DYSSSS-----S-ASESSLLFTMGSLPKRTAQGFRGVK-- 2741 
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PARAMECIUM           -----------------------------IQQS--------Q---YFDEEGFRIPM--KS 2601 
TETRAHYMENA          --------------------------DDENEEG--------E---EKKIDLFGTDIQREK 2801 
STYLONCHIA           ------------------QVVNLRIGAQSSQDK--------V---ADDDDGFIAPVAKRK 2770 
APHANOMYCESa         ------------------I---------------------------QTT---SAGLAPRT 2454 
APHANOMYCESe         ------------------S---------------------------SSH---RRDI---T 2389 
PYTHIUM              ------------------S--QF--A-------------------ASSQFDGSQPKGKRR 2620 
PLASMOPARA           ------------------SYRQS--I-------------------VDPTFD------LRQ 2587 
BREMIA               ------------------SYSQS--S-------------------GETNVA------PGQ 2570 
AEDES                ------------RRSRRTPQIM------------------------TPTTRSAQSYDSLR 2673 
MIDGE                ------------MRSRSFTPNSAADDDIE-A----------RIARKKEGKRHDEAFDYLR 2643 
BOMBUS               -------------------------NLGE-DNTFEV------------PKVPQPAYNKKS 2529 
ANT                  -------------------FNILSYDIGF-DRTTIQS--------TSRQSLQVAPRQKRF 2582 
WHIPWORM             -------------------SGVLEMDAAL-EKH-IAGRRLPQHGRAIPDSSIGRDFKLLK 2623 
TRICHINELLA          -------------------DSSDNLTVIL-DKI-LQDIKKPKSSRVKKVDDLDGDLQFLK 2634 
BEETLE               --------------------------PEE-EKS--FV--------DPNSINLSYKYRIPK 2500 
BARNACLE             ------------GTPSGARLRYTDD-------V--DG--------GDGDAGADA-LSRML 2540 
THRIP                ------------SFKQGANFGSDLLQLSE-------------------PTEHEKSPKRTE 2589 
FLEA                 -----------------DTLNYLMFDADN-EEI-KVE--------DLGSQQLKDSFLKLR 2578 
WHITEFLY             ------------MRKFEKPHQSTDIAN--------VG--------HVISSQH-KSY-RLK 2655 
TICK                 ------------GAERRRSLSILSFAPVQ-EEV-LLG--------ASQTSQKSKELGFLR 2617 
TERMITE              ------------SYKMGPGFGSSKLQPIP-E----VS--------DEVDSRSDRLAPNLH 2665 
DAPHNIA              --------------------KKT--T-------------------ETVEKETFKSPLKSW 2453 
OSTREOCOCCUS         ---------------PKSAYRAKDVS----------------------STLHKTSFSAVI 2616 
STENTOR              ------------------------------------------------VEGSQASIEDRR 2354 
KLEBSORMIDIUM        ---------------QGVTQGLG----G-----------------ARRGGALWDTQTNVQ 2817 
CLUBMOSS             ----------------GQTQNAA----D-----------------GSQNVAVVDPVTRLN 2545 
MOSS                 ---------------GGAGYIKK----T-----------------GLEEASWMDPALHLR 2688 
LIVERWORT            ---------------S-VTHTQV----T-----------------SQETGSSTDSLPGLR 2719 
LIGNANO              -------------SAAGGLAGYH--TALG-SDA------------NPQMAGQAAQLHRLR 2894 
COPEPOD              -------------ARPGPGYRRS-------------------------TTPMKVGSLVAG 2569 
GLOBOSUM             ---------------------S---TQ------------------PFIDR---RTLVRR- 2531 
PALUSTRIS            ---------------------TQ-FEG------------------PQADRARFTSYTRR- 2598 
NEOCALLIMASTIX       ---------------NNDNNDKT-ISN------------------SQKDENRLLVPQRRR 2686 
GLOMUS               ---------------------DQ-GGT------------------QKSVRSS--EYQRFG 2742 
LOBOSPOR             -----------------P--KLS-LEA------------------SLLDRSQ--KYRRLQ 2675 
SYNCEPHALASTRUM      -----------------DSFRKS-VGR------------------TREKTNR--AYDRIG 2659 
FUNGIVORUM           -----------------RKEDDK--TE-----A--SP----F---IHPSQFVKPSLDKSR 2654 
HALBUM               -----------------GKAGNKRTVNNKPEDK--AG----T---FKVPANIDPRVMEMR 2797 
DPURPUREUM           -----------------RSNNSQ--QQ--------------R---VLYRNPKSFENNELR 2773 
PVIOLACEUM           -----------------NSNGKKKQLN--------------V---VASGDLRSNTYNQLR 2781 
AMPHIPOD             -------------TYSKTGLGKTRLKPKTFGDE--N---------DGDETPSAIVSSLVR 2733 
SHRIMP               -------------RFKRPGIGNSRMRPADEP--------------DGNDAADTMQSKLIR 2701 
MUDCRAB              -------------RYKKSSIGNTCMQPAETS--------------TTTD-SGNIQSKLLR 2694 
TARDIGRADE           ------------------------------DEH------------TTEISRLDKEMDTVK 2733 
HYDRA                ----------------------------------------------NKNEFSKPSSKDFR 2606 
SALPINGOECA          --------------SVDPSLATPQ------------R----A---AERQAREAREIQRLR 2734 
SPIDER               ---------------------STKTKFQ-IDLD--EN---------EKNKEKKSTTWMLK 2708 
LIMULUS              ---------------SPKTKGGRSLKAV-SDEV--DS---------TSDSSSVSDILRLK 2755 
SCORPION             ---------------IDENNRNSN-----QDTS--KN---------KIEKLSSSNTFHLR 2719 
ROTIFER              ----------------------------------------------KNKDSDEKEVLKLR 2654 
CIONA                -----------VTDKPGPEFGKVDLVKQEGQKK------------KQRGFGVNIDVQRLR 2740 
OCTOPUS              --------VYPTRKRPGPGFGQKKLSAIKDSQE--DP----LEENSQKIENKSRKFAYLK 2670 
CAPITELLA            -------------KTPGSEFGQRKVRSDVR---------------VSAMDEANKEIMRLK 2716 
LIMPET               --------------QSKAGFGLRRQTIVKQLGH--A-----PK--SEGMLNKSDTVWKLR 2696 
SCALLOP              -----------RMRPKPSGFGQPRPGPSKVKTE--E------KA-GPSESDEGNEMFRLK 2758 
LINGULA              -----------RYKKTGPEFGKGRLKMEGTDFT--DS---------REDDSEKEEIQNLK 2722 
OYSTER               -----------PKRKPGPGFGRPR-----AGAS--SK----PAE-RSRNEDQDSEMYRLK 2716 
SNAIL                ----------HHHTGTGSNFGKQMARTERTGNS--AG----PK--NDNNTPDEDNVWKLR 2726 
SPONGE               -------------NP--LRISAERLGKVGESEG------------GETKEEKRKQVLQLK 2751 
PRIAPULA             -------------TP----TEAKRRGATG-EEP--RE--------EASAAGGGDDVMRLR 2763 
DANIO                -------------RAVGAGFGSKRLTATS-DDT--DS----R---TAAERERRADILRLR 2738 
ESHARK               -------------KPVGPDFGKKRLALPG-DEV--DS----K---TKGIVDQRADILRLR 2746 
BSHARK               -------------KPVGPDFGQKRLAIPG-DEV--DA----K---TKAVADQRADILRLR 2738 
XENOPUS              -------------KPLGPNFGMRRLGLPG-DVT--DS----K---TKS-MEDRSDILRLR 2754 
STERLET              -------------KPVGSDFGKKRLGLPG-DEV--DS----R---TK-VKDQRADILRLR 2755 
GAR                  -------------KPVGADFGKKRLALPG-DEV--DS----R---KKAVNDQRADILRLR 2752 
HUMAN                -------------KSVGPDFGKKRLGLPG-DEV--DN----K---VKG-AAGRTDLLRLR 2729 
PLATYPUS             -------------KPLGPNFGKKRVGLPG-DEV--DS----K---TKG-IEERTEILRLR 2736 
TASDEVIL             -------------KSVGPNFGKKRLGLPG-DEV--DN----K---TKG-IDERAEILRLR 2740 
COELACANTH           -------------KPVGPDFGKRRLALPG-DEV--DS----R---TKV-ADQRLDILRLR 2746 
CAECILIAN            -------------KPLGPNFGKKRLGLPG-DEV--DS----K---AKG-IDDRSDILRLR 2748 
CANARY               -------------KPVGPDFGKKRLGLPG-DEV--DS----K---TKG-IEERAEILRLR 2737 
OSTRICH              -------------KPVGPDFGKKRLGLPG-DEV--DS----K---IKG-IDERAEILKLR 2707 
GECKO                -------------KPLGPNFGEKRLGLPG-DEV--DS----K---TKG-IDERAEILRLR 2746 
TURTLE               -------------KPLGPNFGKKRLGLPG-DEV--DS----K---AKG-IDERAEILRLR 2746 
ALLIGATOR            -------------KPVGPNFGKKKLGLPG-DEV--DS----T---TKD-INERAEILRLR 2704 
APLYSIA              GRPSGEKKMAAVRTPAGGGAGPGDAAAVTGGNQ---D----V---ADGGAGSQTDIWRLK 2772 
TRICHOPLAX           -------------KPLSKDFGQQKLSSETASQP--QS----Q-----SVSQPSSSLNHLR 2726 
SOFTCORAL            -------------RPQSEQP-----STSSAAQS--DD----P---SNENSSQLQNIRKLK 2743 
STONYCORAL           -------------KPVPGDFGSQKLSQASSSRI--SS----H---QSQDPNEKKEILKLK 2771 
SEA_ANEMONE          -------------KPVPHDFGSRRLAPTQSDSQ---Q----A---TPAMGSQQQEILRLK 2725 
SEACUKE              -------------KPVGPGFGKDRLSVQGKDNT--DT---------GASKAEGKEIMRLK 2745 
LANCELET             -------------KPVGPGFGSDRLSAG--RDQ--TD----G---RAAEDSQQSEIMRLK 2772 
STARFISH             -------------TATDAGFGKEKLQSDQPRGR--DE----V---DAKQSGEDKKINRLK 2787 
SEA_URCHIN           ---------------QDAGAGGSRD----------KE----A---RKAPSEGEKEVQRLK 2769 
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PARAMECIUM           NRSHLSQFLQANEIS--------FQQIQL-TSNNQIRYKPESATSLRDPTKKYY-KLKSQ 2651 
TETRAHYMENA          KNNNLSKFFASHLFD--------FSQVNK-NSTNKIRYQDSKE-GKTLTN-----TVDIK 2846 
STYLONCHIA           GKADLAKFFAQNQYV--------YRPQESQGQGQRIRYVPQGSMPAHLQK-----QEEIR 2817 
APHANOMYCESa         V-----RFYKS-------------------TSNARISD------ESSRTKTFFQERASRS 2484 
APHANOMYCESe         A-----KRFTK-------------------HRGNEPGN------QENRTKSYFQDQASRS 2419 
PYTHIUM              R-----RFVKKQST------------VFS---SGEARG------AKGADKRYFQERYALF 2654 
PLASMOPARA           N-----RFSTRRNF------------ADSSAVEDKSIN------DKKLSKRFYQDKYAML 2624 
BREMIA               V-----RFLKQRAA------------VDH-TTDKVPSN------KDKVSKLYFQDQHGFL 2606 
AEDES                K-----RILKDKD----------------------------------RSARDQALKAIDR 2694 
MIDGE                H-----RILRQHEE---------------------------------NRSKDYAMKAIDR 2665 
BOMBUS               K-----RFL-SNAS---------------------------------DISAAIRQKEIKR 2550 
ANT                  T-----RIL-ANTS---------------------------------DVANIYRNEQIRK 2603 
WHIPWORM             R-----RIL-KDTE---------------------------------Q-KQFYANLAKKK 2643 
TRICHINELLA          N-----RIL-KDTE---------------------------------E-KAFFVNLNRKR 2654 
BEETLE               R-----RFL-KDKA---------------------------------KVHSYFAQQQVKK 2521 
BARNACLE             R-----RRVETDAR---------------------------------QVSARMARRHADQ 2562 
THRIP                R-----ASRYFGRS---------------------------------KAVSVFSKANVKR 2611 
FLEA                 R-----RLL-KDKD---------------------------------KASQQFAARAIAK 2599 
WHITEFLY             K-----TQSKEDDS---------------------------------KYALQNIKL---- 2673 
TICK                 R-----RFL-RDED---------------------------------KVRLQHIKREVRR 2638 
TERMITE              R-----RFL-RRDD---------------------------------QKRIFHASREIQR 2686 
DAPHNIA              K-----RFTTTGP---------------------PPA----------------------- 2464 
OSTREOCOCCUS         P-----KFQDAQDV---------------------------------------------Q 2626 
STENTOR              E-----KIKKA------------------------------------------------- 2360 
KLEBSORMIDIUM        R-----RILKPR------------------------------------T-SQVLQGVLGA 2835 
CLUBMOSS             R-----RLYHVKES----------------------------------R-AGTLRNVFNA 2565 
MOSS                 R-----RILNPRAT----------------------------------Q-SQVLTGVFRA 2708 
LIVERWORT            R-----RIPLANAA----------------------------------R-SQVIRSVLNA 2739 
LIGNANO              R-----RMFLQQQQQQQAASSSSGAAASSSSDGPPATQ------GSSSSYSAFAQAGVER 2943 
COPEPOD              R-----RFTQEQKT-------------------------------AGYQKSTFSKIAERQ 2593 
GLOBOSUM             -------SYA--SK---------------------------------VDSTYFAYGAERK 2549 
PALUSTRIS            -------QVQ--GT---------------------------------YDHRFYAAQQERQ 2616 
NEOCALLIMASTIX       A-----LRYKKTSN---------------------------------ARKIFFANAAELK 2708 
GLOMUS               R-----RSFKPYSQ---------------------------------L---DFKQMMATQ 2761 
LOBOSPOR             M-----RHVHATEV---------------------------------EQSQRYRRAYEAK 2697 
SYNCEPHALASTRUM      K-----RFIKTSDR---------------------------------DSTYFFRNRHERQ 2681 
FUNGIVORUM           K-----RFFKMGTP------------------------------NRS------QQMEMIR 2673 
HALBUM               N-----RFKKKDNR------------------------------TDGERNAAFARLAVKK 2822 
DPURPUREUM           K-----RFKKIDDK------------------------------GSDERVVKFARMQVKK 2798 
PVIOLACEUM           K-----RFKKVDER------------------------------VQDGRIAGFARLQVMR 2806 
AMPHIPOD             R-----RFTRQQD--------------------------------KEQQYRYFAQAEEKR 2756 
SHRIMP               R-----RFVKNQD--------------------------------REKQSIYFAKIEERR 2724 
MUDCRAB              K-----RFYKDQD--------------------------------REKQTIFFAKQEERR 2717 
TARDIGRADE           R-----RFQRDSNS-------------------------------DSSNKSFFIKREYSR 2757 
HYDRA                F-----RHFKNKS----------------------------------EESYYFASLEKKR 2627 
SALPINGOECA          R-----RFVKSKDK-------------------------------RAQAAIFHAKRMAAR 2758 
SPIDER               K-----RFLKDKA----------------------------------NSE-VFARQELRR 2728 
LIMULUS              R-----RFVKDQE----------------------------------KHRLVFVKRAARL 2776 
SCORPION             R-----RFLKDRE----------------------------------KSRLHFIRMEMRK 2740 
ROTIFER              R-----RFIKDKAE---------------------------------SQSKFFARKQIAK 2676 
CIONA                R-----RFLKEQT----------------------------------DSRINFARVQEVK 2761 
OCTOPUS              K-----RVLKDRE----------------------------------AQSLYFAKKQITK 2691 
CAPITELLA            R-----RFIHDQE----------------------------------STARFFMKRNVRM 2737 
LIMPET               R-----RFQKDKD-----------------------------------DRLFFMKKNVRL 2716 
SCALLOP              R-----RFLRDEE----------------------------------ASRIFFARRTVRV 2779 
LINGULA              R-----RFLKDQR----------------------------------ARSTYFAKKNIRL 2743 
OYSTER               R-----RFLRDEE----------------------------------QTKTYFIKRHTRL 2737 
SNAIL                R-----RFLKDRS----------------------------------TASKYFARREIKE 2747 
SPONGE               K-----RALKDKE----------------------------------MVSSFFAMNEARK 2772 
PRIAPULA             R-----RFLKDQE----------------------------------QTRVFFARREARR 2784 
DANIO                R-----RFLKDKE----------------------------------KESIKFAKKEIHS 2759 
ESHARK               R-----RFLKDRE----------------------------------KVSLIFAKRGIRE 2767 
BSHARK               R-----RFLKDRQ----------------------------------KENLIFARKSIQE 2759 
XENOPUS              R-----RFLKDRE----------------------------------KLSLIYARKGTAE 2775 
STERLET              R-----RFLKDQE----------------------------------KVSLIYAKKGVRE 2776 
GAR                  R-----RFLKDQE----------------------------------KVSLQFARKGIQA 2773 
HUMAN                R-----RFMRDQE----------------------------------KLSLMYARKGVAE 2750 
PLATYPUS             R-----RFLKDQE----------------------------------KLSLIFAKKGVVE 2757 
TASDEVIL             R-----RFLKDQE----------------------------------KLSLIYARKGVVE 2761 
COELACANTH           R-----RFLKDQE----------------------------------KVSLIYARKGVQI 2767 
CAECILIAN            R-----RFLKDQG----------------------------------QISKIFVRKGVAE 2769 
CANARY               R-----RFLKDQD----------------------------------KLSLIYARKSLAE 2758 
OSTRICH              R-----RFLKDQE----------------------------------KLSLIYARKGVAE 2728 
GECKO                R-----RFLKDQE----------------------------------KLSLIYARKGVAE 2767 
TURTLE               R-----RFLKDQE----------------------------------KLSLIYARKGVAE 2767 
ALLIGATOR            R-----RFLKDQE----------------------------------KLSVIYARKGVAE 2725 
APLYSIA              R-----RFLKDKD----------------------------------AQSVHFMRRNIRL 2793 
TRICHOPLAX           R-----RYIKSEM----------------------------------ANNAFYAKRERRK 2747 
SOFTCORAL            R-----RFVKDRK----------------------------------ETDVYFAKKEIAR 2764 
STONYCORAL           R-----RFLKDQS----------------------------------QISAFFAKQALKR 2792 
SEA_ANEMONE          R-----RFTKDSQT---------------------------------KDRQYFIRMHEKK 2747 
SEACUKE              R-----RFLKDQQK---------------------------------SSSLYFAKRELKK 2767 
LANCELET             R-----RFLKDQD----------------------------------VTKAYHARRQIRM 2793 
STARFISH             R-----RFLKDHS----------------------------------SSQAYFARREMKR 2808 
SEA_URCHIN           R-----RFMKDQS----------------------------------SQSAFFAKRATRQ 2790 
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PARAMECIUM           QPSSQMYTST--QEGFEKFVQNRVRKYREGDLPDIKIKHKDIIDPLIVLCFEDEELAGRV 2709 
TETRAHYMENA          KRQQQLFFEN--QNRMRKQQLQTIRKYKIGELPDIGILYKDIIDPLMALSFIDETLAGQL 2904 
STYLONCHIA           KMQREQYLQR--QIQRQKHQVGLYRRYRVGELPDIQISYEDVLKPLQAITKSDLTIATEV 2875 
APHANOMYCESa         KRQELARLNQ--E-KAKGTAVSLFRAYRVGEFPDIQIPRMDVLRPLLVVASLHAATSSAL 2541 
APHANOMYCESe         KKLEIARIKQ--A-KSKGSKVSLYRAYRVGEFPDIQIPRMDIFRPLLAVVASHTATATSL 2476 
PYTHIUM              KKTEEAILNR--QRKARDQQVQMRRKYRVGEYPDIQIKLKDIIDPLMALCEMHDATSAIV 2712 
PLASMOPARA           KKHDLAKMTR--ER--HQEHVRIKRAYRAGEFPDIQITQQDIVDPIMALCEVSVETSSLL 2680 
BREMIA               KKREEAQIIR--ERNQRQGHVMMKRSYRVGEYPDIQITQQDIVDPVMALCEISVETSGLV 2664 
AEDES                YTYETVRKAESH--KMRQGEVVLYRRYRIGDFPDLLINSLALLMPLQALCRRDPPLARQV 2752 
MIDGE                RNFQEARSREKFRQSREGKEVKLYRRYRLGELPDFFFNTLAVLLPLQALAKIDDQIARDV 2725 
BOMBUS               NIQHAEMIKD--EGVRQRSSVKLYRKYRIGDFPDIEISHATLIEPLQQLAKNDQLICKDL 2608 
ANT                  NEQRTERIKQ--ENARQRSSVKLYRDYRIGDFPDIEISNASLIVPLQQLIKLDRLICKDV 2661 
WHIPWORM             QQMLQRMATE--AAQTKEYDVRLRRSYRRGDFPDIQIPHAAIIVTLQAVAQLDGTSAGLL 2701 
TRICHINELLA          QKVIERLKQ---------QSLDLRGKYRRGDFPDIQIPYSAVIITLQAVAELDRVFAGAL 2705 
BEETLE               SSEKIEKRKE--FAKERENKVTIYRSYRKGDLPDVQITLQAVLEPLQILALRDREISKIL 2579 
BARNACLE             RALREDRQRD--EPRRQDAQVELFRRYRRGELPDTEIPYSDLLRPLQALAMHDPPTAARL 2620 
THRIP                AKRREEMWRE--RKLRREGQVAMHRKYRLGDLPDIQIKFADVINPLTELARHDSIIARKI 2669 
FLEA                 KKKDRRILTI--RSKMKTSKVTMYRQYRIGDFPDIQITNAAILLPLKELAKRDSSIGQIV 2657 
WHITEFLY             NKAIEIAQRE--EVEKRSKEVTVLRTYKTGDFPDIEISYKELIVPLRVFVQQDQSSARHL 2731 
TICK                 KELRGEQERE--RRARREAEVTLYRSYRLGDLPDIEIPHSALVAPLQALAQHDQQVAQVL 2696 
TERMITE              SARQQELEQE--RGRRLEANIASFREYRSGDFPDIEISYSAIIKPMQELAKRDAAVARHL 2744 
DAPHNIA              -KPSYENRGR--SANKTSSQPTIYRKYRTGELPDIQIPPSSLIAPLCAVARNDAIIAKTL 2521 
OSTREOCOCCUS         KTLGDVLLD----IDGLKQDIKLTRSYRTGELPDVKISRNELILPFLVTAERDSVLACAL 2682 
STENTOR              --QQERLEQR--INEQKNRQVNVTRSYRIGELPDIEIRTSDILKPLANLILLDCEIASSI 2416 
KLEBSORMIDIUM        RRRREARASA--QAGARVHKVTMMRSYRTGELPDIQIKTEDVLKPLMALAERDPLVARTL 2893 
CLUBMOSS             TRKRKALQST--EAFERANKVQIMRQYRTGELPDIEIKHEDIIGPMGSLAERDATFARLL 2623 
MOSS                 SRRREARLKL--QSLERANKVHMMRQYRTGELPDIEIKHADIVGPLAALAERDPTFARLL 2766 
LIVERWORT            NRRREARAAQ--QASERANKIHMMRSYRTGELPDIEITHADILAPLSSLAEKDATFARLL 2797 
LIGNANO              HRRQAREAAE--AAAKREHRVTLRRRYRVGDLPDVQMEQGALVTTLAGLAQKDRMFGRLL 3001 
COPEPOD              NVRKRQLEED--QLKASEKNVTLLRRYRKGDLPDIQIPYSDLIAPILKLCKLSPELSKVL 2651 
GLOBOSUM             KKEARNIETF--KQAASQRSVTLYRKYREGELPDIEIKHKDVLEPLQSLANRDNEIARRL 2607 
PALUSTRIS            KRARAKNEQL--QKIARARTVTLARKYRIGELPDIEIQHSEIINPLQALAMRDSEVGQQV 2674 
NEOCALLIMASTIX       KKRIQKHLKL--GKQAKDKLVYTLRNYKEGELPDIQIKYKEIIQPLQALAIADTDISKNL 2766 
GLOMUS               R-KQDEIYRT--SQHAFPKNISMLRQYRVGELPDIGINHGDLINPLQTLAQRDLDISRTL 2818 
LOBOSPOR             VQNKAQAIAN--KEIARAKSVSIIRKYREGDLPDIQIAYSDVIRPLKSLAEMDVEICRML 2755 
SYNCEPHALASTRUM      RKTLQSLEAM--RKQQREKAVTMFRNYRIGELPDIQIKNSDLIIPLQALGGRDNEIARIL 2739 
FUNGIVORUM           LKNKQQQIQA--ARQARKKNLVILRKYRAGELPDIQIKSRDILDPLMFLVKKDSNTAQSI 2731 
HALBUM               SKDRDELMSR--AKQARENQVTMFRKYRSGELPDIQIKLQEILRPLQSLCQMDHHVGTSV 2880 
DPURPUREUM           NIDREAFFEK--SKQARENQITMIRKYRTGELPDIQIKLQDIIKPLQILCQRDSNIGVNI 2856 
PVIOLACEUM           NKERESFLEK--SKQARENKITMIRKYRSGELPDIQIKSQDVLKPLLILCQKDSNIGVYI 2864 
AMPHIPOD             RALKHRLERE--RTLRREAQVTMLREYRVGELPDIQIQHRAVLDPLQALSERDSSVARHV 2814 
SHRIMP               SKLREKLEKE--RKFRREAQVTMYRQYRVGELPDVQIPHRALIGPLQALSQRDEKVARLL 2782 
MUDCRAB              NKMRATLEME--RKLRREAQVTMYRQYRVGELPDIQIPHRALIAPLQALSQRDNKVAQLL 2775 
TARDIGRADE           RRAIEETLKN--ERERRSLDVTLTRSYRIGDVPDIEISYEAVIQPLRNLAERDVQTSSLL 2815 
HYDRA                QKLRESALEK--RKIARDQKVVMYRKYRIGELPDIMIKHSDLIVPLQALAQLDHKIGQQL 2685 
SALPINGOECA          KQEARRLIEL--RRKARAAQVTLFRSYRTGELPDIQIKQRELLQPLQGLAQRDPQLARMV 2816 
SPIDER               QDRRKEILKD--QRSHRDAQVTMYRQYRIGELPDIEISNSAIIQPVQALAMNDVSIAKLL 2786 
LIMULUS              KNMRDDLLKE--QRSRREAQVTMYRRYRIGDFPDIEINYSSIIAPLQALAQKDQNIAKTL 2834 
SCORPION             QQLRQEREKE--QKKQREGQVTIYRQYRIGDLPDIEINYSSIIVPLQALAQHDDEICRML 2798 
ROTIFER              KNRDEDLRKQ--LKAKRENHVEKYRNYRIGDFPDIQIKHSELIAPMQALAQRDSQIAMVL 2734 
CIONA                KRRQETFQKE--HEKRRSNDVTLHRRYRDGELPDVQIPNKSIIAPLASACQYDAVLSKSV 2819 
OCTOPUS              NETQVQLVHE--QKSKHEHQVTLYRKYRTGELPDIQIKYSALIATLQVVALRDSTVARLL 2749 
CAPITELLA            KKMREDIQRE--QKMKREHQVTMYRQYRTGDFPDIQIKYSFLIAPLQALAQRDSTIAKLL 2795 
LIMPET               RKREEERLME--QKSRRENQVTMYRKYRTGDLPDIQIKHSYIIAPLQALAHRDSTIAKLL 2774 
SCALLOP              QQMRQVALQE--QKTRRENQVTMYRKYRIGDLPDIQIKYSYIIAPLQAVAHRDSTIAKIL 2837 
LINGULA              QAMRQEALKE--QKLRREAQVTMYRKYRTGDLPDIQIKYSYVIAPLQALAQRDNTLAKML 2801 
OYSTER               EKMREEALRE--QKSRREHQVTMYRKYRKGDLPDIQIKYSYIIAPLQAVAHRDSSVAKLL 2795 
SNAIL                KSKREERLKQ--QRLRRENQVTLYRRYRIGDLPDIQIKYSYIIAPLQALAHRDNTIAKLL 2805 
SPONGE               KMRREELKKQ--RRAARQSYVVMYRKYRMGELPDIQIKHSELIRPLQALAQNDSGLARLL 2830 
PRIAPULA             KQRREEAETL--SRQRREGQVXMYRKYRIGDXPDVQIQFCHLISPLQALAQRDARVAQLL 2842 
DANIO                QRTERERRAD--LKIRQDAQVTLYRSYRVGDLPDIQIQFSSLIAPLQALAQRDATLAKQL 2817 
ESHARK               QRAEQKIKTE--KRMERDAKVTLYRSYRFGDLPDIQIKYSSLIAPLQALAQKDHSLAKQL 2825 
BSHARK               KHLAKEMKTE--QLKKRDAQVTLYRCYRVGDLPDIQIKFSSLIAPLQAVAQKDHSLAKQL 2817 
XENOPUS              QKREKAIKIE--QKMKQDAQITLYRNYRQGELPDIQISYSNLIAPLQALAQRDPTMAKLL 2833 
STERLET              QKQAKENVAE--QKLKREAQVTLYRSYRQGDLPDIQIQHSSLIAPLQALAQRDPTLAKQL 2834 
GAR                  QRQEKERAAE--QTLRREAQVTLYRRYRHGDLPDIQIPYSSLIVPLQALAQRDSTLAKQL 2831 
HUMAN                QKREKEIKSE--LKMKQDAQVVLYRSYRHGDLPDIQIKHSSLITPLQAVAQRDPIIAKQL 2808 
PLATYPUS             QKREKEIKSE--LKMKHDAQITLYRSYRQGDLPDIQIEHSSLITPLQAVAQRDPTLAKQL 2815 
TASDEVIL             QKREKEMKNE--LKMKHDAQVTLYRSYRQGDLPDIQIEYSSLINPLQAVAQRDPVLAKQL 2819 
COELACANTH           QKEEQKMKAE--LKMKQDAQVTLYRRYRQGDLPDIQIHYSSLIAPLQALAQRDPTLAKQL 2825 
CAECILIAN            QKREKEITAE--RKMKRDSEVTLYRSYRHGDLPDIQIAYSNLIAPLQAVAQRDPTLAKQL 2827 
CANARY               QKREKEIKSE--LKMKYDAQVTLYRSYRVGDLPDIQIEYCSLIAPLQGLAQKDPTFAKQL 2816 
OSTRICH              QKREKEMKSE--LKMKHDGQVILYRSYRVGDLPDIQIEYSSLIAPLQGLAQKDATFAKQL 2786 
GECKO                LKQEKELKTE--LKMKHDAQVTLYRRYRQGDLPDIQIEYSSLITPLQGLAQRDSTLAKVL 2825 
TURTLE               QKREKEIKSE--LKMKHDAQVTLYRSYRQGDLPDIQIEYSSLITPLQGVAQRDPPLAKQL 2825 
ALLIGATOR            QKREKEIKTE--LTMKRDAQVTLYRSYRQGDLPDIQIEYSSLITPLQGVAQRDPTLAKQL 2783 
APLYSIA              RQMREEAARE--QRARRENHVTLYRKYRIGDLPDIQITYQYIIAPLQALAHRDSTVASLL 2851 
TRICHOPLAX           KQLREEILKQ--QKIARENKVVMYRKYRDGELPDIQIKHSELIAPFQALAQVCYLDQNYR 2805 
SOFTCORAL            QKLRTESVQR--QKVARENKVVMYRKYREGDLPDIQIKHSDLITPLQALAQCDSYIAKQL 2822 
STONYCORAL           NKFREQALQR--QKAAREGAIVMYRKYRSGDLPDIQIKYSELIAPLQALAQCDNTFAKQL 2850 
SEA_ANEMONE          RQMLQQTQSR--LKAARESQVVMYRRYRAGDLPDVQIKHSELIAPLQAVAQCDSTLAKQL 2805 
SEACUKE              QQMREELLKE--QKERRYHQVTLYRSYRVGDLPDIQIKYMDLIAPLQAVAQKDAALARC- 2824 
LANCELET             QKMREERVKE--QRAKRGNLVTLYRQYRVGDLPDIQIKYSYIIAPLQALAQRDSMLARLL 2851 
STARFISH             KQLKEKILEE--QRERKFSTVTMYRRYRTGDLPDIQIKYSDLIAPLQALAQRDASLARLL 2866 
SEA_URCHIN           KELREEVQKS--QRERRFAQVTMYRQYRTGDLPDIQIKHSDIIAPLQALALRDSTLSRLL 2848 
                                               *: *: **  :    :.  .    
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PARAMECIUM           FTALFQELY--DRNT------------------------SAE---TLYEVLLGLL---QR 2737 
TETRAHYMENA          FQLLLHSMF--MKEE------------------------SADRQQKLKDILSNIL---AK 2935 
STYLONCHIA           FVEIFSELY--KSQN------------------------DQQQRELLGQGVRNIL---NE 2906 
APHANOMYCESa         FSALLVAVL--PTLPS-------------------------SIQTQVFGYFETLL---E- 2570 
APHANOMYCESe         FSIILSTVL--PNLSA-------------------------STQSQVITKIEALL---Q- 2505 
PYTHIUM              MAEVMASVV--ATKSFD----------------------DEGTLRTLGARMESAL---T- 2744 
PLASMOPARA           FDELFSSIV--ATNEFE----------------------KSGIVDELTEKIEGTL---T- 2712 
BREMIA               FSALFSSIT--GNYQFE----------------------KIGIAKRLTEKLNETL---I- 2696 
AEDES                FVAIFSGIL--EEWDQN---EV-------------DSR---EAIGAIDGSIQKIF---TE 2788 
MIDGE                FISIFQSII--QILKQK---ES-------------GEETENDFFQSINNSIMSILKQNLN 2767 
BOMBUS               IVNIVCSLI--ENCR------------------------QSSFIGKLVDSMEHIM---EN 2639 
ANT                  TVALFYSLI--KETIER---EK-----------------SDDFRLTIVENLKQIL---HK 2696 
WHIPWORM             LEAIMCGLS--EHISRN---ER--------------QGESAKFFGAISSLIADML---SN 2739 
TRICHINELLA          FESLMCGVA--ANVIEI---YN--------------FEMTEKYFDSISDGLRDIF---RS 2743 
BEETLE               YEKFLKSIL--EKRK------S-----------------DANFIQEISVGIQTIF---NN 2611 
BARNACLE             LAGLLVGTL--HELDAA---EQRPSSPTQSRKRPAAGVGADQLRDAVSSGLESVL---RR 2672 
THRIP                MVSLVVGVK--EVIDAS---DN-----------------SNDFKKLTSASLNNVL---KQ 2704 
FLEA                 LHSIYIGII--AELD-S---ES-----------------QKHFIKEINQSIENIF---RK 2691 
WHITEFLY             TVALFKSFL--DEES-L---QG-----------------ADDFYREVMASIGNIL---QN 2765 
TICK                 LTSIVKTVV--KDGA-----DL-----------------PELC-RELEVALSSIL---VT 2728 
TERMITE              FVLLFDGLL--GELY-----DE-----------------KEVYTQKVQKAMGSIV---ST 2777 
DAPHNIA              FCHLLTVLR--QQVREI---QG--D--------------DKEFASKLNTSLQSIV---EN 2557 
OSTREOCOCCUS         LREFSSVAM--EEFEFISKNQH--GGDLHADHKGGDLRTDKKNVGGIARALKGFI---SK 2735 
STENTOR              WVTICTALF--TQFDD-------------------------DAKRKTIQGLNRIL---EI 2446 
KLEBSORMIDIUM        SAGLFRGAF--ALPSTA---LR--DGE-------------NDVRRPVREGVAAAL---A- 2929 
CLUBMOSS             LSSTFGAFW--QND------------V-------------TTVKTEIRTGFENAL---E- 2652 
MOSS                 LRILCSAVY--SLPSGG---Q--------------------DIKAEVRLGLEAAL---R- 2797 
LIVERWORT            VTVICRAVY--SQPAGR---QE--DIT-------------SDIKSQMTQGIGKAL---E- 2833 
LIGNANO              CAQLSQSMV--DWAASA---LS--EDD------------VADMCRRLAAAWLGVL---IP 3039 
COPEPOD              FSGVIKGLL--DVNAEL---LN--DEG----------------LEEIMEIFNNIF---NN 2685 
GLOBOSUM             MTIILTKMTLDNTIDLE---KL-------------------------TQAINGVF---KT 2636 
PALUSTRIS            FSSLVASVL-GHVDDYK---GM--DEE-----------RKEEYKSVIERHLQDIL---NR 2714 
NEOCALLIMASTIX       FIMILESIW--SKKDEI---MN--DKE------------CNQFTEKVEKCINNIL---QN 2804 
GLOMUS               FTSLFVSIY--NQLDNN---IQ--SEE------------IKEYKKTIGRHIQDIF---SN 2856 
LOBOSPOR             FSKLVISLI--GQIDSH---VE--SEE-----------EALSFKDGLIRDFKNIL---QK 2794 
SYNCEPHALASTRUM      HAHIVVSFS--QYADRY---LQ--DKR-------------PDYMQNIVDLVQDKL---AN 2776 
FUNGIVORUM           MAHIFAILS--QDAKQD---MD------------------LQYR----GIIDRIF---K- 2760 
HALBUM               FSLLFTTIY--QHCPRD---QV------------------NKFKSSCKQSIEKII---D- 2913 
DPURPUREUM           FSLLFSSIY--NKTQQE---NI------------------RSFQQNIKKSIESIV---D- 2889 
PVIOLACEUM           FSSLFTTIY--KNSKQQ---QQ---------------------KDEIKQAIFEIV---D- 2894 
AMPHIPOD             FVLLCEGLF--RHGEER---LS--ETQ------------LKNWREEIRSALSTLL---VE 2852 
SHRIMP               FEVLAQGVI--NSAGTA---MH--HRE------------EQEWNQELHEALNGIL---SS 2820 
MUDCRAB              FDVVVQAVV--DNADSL---MT--RGE------------KDTWIQQLHSSVNVII---AN 2813 
TARDIGRADE           LRNLFGGIV--AQARTK---SE----K------------VDEELEKLAKRLEGIL---KH 2851 
HYDRA                FVSIFLAIL--NQLSQ----------S------------SESILLKIQNTLNIIM---QS 2718 
SALPINGOECA          FESLFYGVL--HELPDI---LS--ERD------------AANMKAEYNKAVNGLL---QA 2854 
SPIDER               LKSLLSAIC--TSVKED---FP---EG------------FEAFCAQIGSCFENIL---QK 2823 
LIMULUS              LTSVAKALC--QSEEEN---HP---HD------------YIVLCNELKQVFNNIL---QQ 2871 
SCORPION             FQSLILSVC--CYMKSN---QV---TE------------YSEFCRSLSSALNEIL---KK 2835 
ROTIFER              FESIFVSIL--SEISYL---KD--EQD------------SYKILKELTQYLNAML---AS 2772 
CIONA                LSSLVCAIL--KEERKR---DG--E---------------ENTPANIGDKMFQIL---EI 2854 
OCTOPUS              FNSLFKGIF--ADAEQE---KG--DED------------METSIQSVQNSIRNML---KA 2787 
CAPITELLA            FVAVFQAIF--TQIESE---KT--ERE------------SQSLVAKIESSLNKIL---ET 2833 
LIMPET               FSSLFKAIY--KKMDEV---KT--ERE------------MEETIELINTSVETMF---NT 2812 
SCALLOP              FSELFKAIY--DQMDQV---KV--ERE------------IEPIVEQIKDSLSTVL---SQ 2875 
LINGULA              FSALFRAIF--SELDQV---KT--ERE------------TTEMMAQISRSLNAML---DS 2839 
OYSTER               FGAIFKGIF--SKMDEV---KT--ERE------------VQETIQQIQKSIGVVL---TT 2833 
SNAIL                FGAVFKAIY--QEMDKV---KT--DQE------------MEETKEKISDSLGRML---ST 2843 
SPONGE               FCSLFNSIF--SQLDHL---LT--EED------------AAATKGVIEGNINTIL---DC 2868 
PRIAPULA             FSSLCDGVV--RRAGDT---AT--ERD------------VDATMEKLSEAVSVMA---SS 2880 
DANIO                FSSLFAGVL--VEMERL---KS--NKE------------TADILKELVQTLNAFL---NK 2855 
ESHARK               FSALFSGIL--EEVHKS---KT--A-E------------TKDISKQLVENFNYLL---KA 2862 
BSHARK               FSSLFSGIL--EEVRKS---KT--AAE------------MSGIGKELLKHFTFLL---NT 2855 
XENOPUS              FSSLFSGIL--TDTAS-----------------------DISVTDKLLKQFNSFL---SN 2865 
STERLET              FSSLFSGIL--IEMEKS---KS--QSE------------KKRITEEILGDMNNFL---SK 2872 
GAR                  LSTLFCGIL--AQMEGS---KN--EAE------------KRRITEELLQDMNHFL---NK 2869 
HUMAN                FSSLFSGIL--KEMDKF---KT--LSE------------KNNITQKLLQDFNRFL---NT 2846 
PLATYPUS             FSSLFAGIL--KEIDKF---KS--QSE------------KRNITLKLLQDFNHFL---SS 2853 
TASDEVIL             FGSLFAGIL--KEMDKF---KS--PSE------------KKSITEKLLLDFNYFL---SS 2857 
COELACANTH           FSNLFTGIL--TEMEKS---RS--DSE------------RKTILLELLGNFNGFL---SN 2863 
CAECILIAN            FSSLFFGIM--KEMDKL---KS--SSE------------MKDITQKLLADFNRFL---NI 2865 
CANARY               FSSLFSGIF--HEVKKS---KH--PSE------------KNAIVQKLLNDFNNFL---SM 2854 
OSTRICH              FSSLFTGIL--REVEKS---KT--PSE------------KKIIIQQLLKDFNQFL---SM 2824 
GECKO                FSSLFAGIL--EEMRKS---KS--QSE------------KNSIIQQLVQDFNCFL---TT 2863 
TURTLE               FSSLFTGIL--KEMNKF---KN--PSE------------KNCITQELLQNFNRFL---SM 2863 
ALLIGATOR            FSSLFTGIL--KEMENS---KS--PLE------------KTHIVQKLLQNFNDFL---SI 2821 
APLYSIA              FSSLFQAIF--RAMDQV---KT--ERE------------MEELTAQINRSMESLL---AQ 2889 
TRICHOPLAX           YVN---LSV--NDLVEN---FN--DED------------AAETKAEIKASLSNIV---KK 2840 
SOFTCORAL            FSGIFRGIF--SQIDEN---VT--DTQ------------ADEIFRDIQDALNNMI---TS 2860 
STONYCORAL           FSALFRGIF--SKIDEK---LP--ERE------------AASVTSDLRSAMNHML---SS 2888 
SEA_ANEMONE          FSVLVQAIL--SQMDEK---LT--EQD------------AEKTVTDIQGALDNIM---TS 2843 
SEACUKE              CSSIFGGIF--VQIGEK---KT--ERE------------AEELVKNINQYLNQML---SS 2862 
LANCELET             FSSLFRGIF--EEIENV---KT--ERE------------AEDLTEQISRFLNTAL---SN 2889 
STARFISH             FSSLFRGIF--SEIEEV---KT--ERE------------AESTKVEINRHLNTML---ST 2904 
SEA_URCHIN           FSALFRGIL--ARIGDM---CT--DGE------------TELHVKGIERHLNQML---TD 2886 
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PARAMECIUM           ----------------SQCKTFIFISTVLRTLHQVLCKSGILL----------------- 2764 
TETRAHYMENA          ----------------SIVHDFNFVSTIHKTMI-MLTKEGELF----------------- 2961 
STYLONCHIA           ----------------SILYDYGCINCIHRVAMELLKTDGFTI----------------- 2933 
APHANOMYCESa         ----------------SAQHNTLVVAALHQAYIGLLCQSKS---------------SVTL 2599 
APHANOMYCESe         ----------------QSQHNTFFVASLHQAYLSLLRH--P---------------STLL 2532 
PYTHIUM              ----------------TGKSSLVFTSAVHLTYYSCIMRKKSAI-------------QMLS 2775 
PLASMOPARA           ----------------LSKASSVYVGCIVSAYVASMIRHPSLF-------------NIFV 2743 
BREMIA               ----------------LSKTSSIYVDCIVSAYLKAIIGNPRLC-------------DLIP 2727 
AEDES                ----------------TKNCDPNLFGALIEVAMM----RPKLF----------------N 2812 
MIDGE                ----------------SKNSDTFLMMTLIEMTMK----SGKYL----------------E 2791 
BOMBUS               ----------------EQNSNSTITA-ILEI-----LLNASIT----------------D 2661 
ANT                  ----------------SCERDSSFNAVILETLLLLSRDAAIVA----------------D 2724 
WHIPWORM             ----------------MSACYRPLVSCIMNYLYR----FVDLV----------------T 2763 
TRICHINELLA          ----------------MVTFHRPLVSCLMNFLYN----FIEYV----------------H 2767 
BEETLE               ----------------SSEFSRNLFRALFDALIF----SKSSI----------------V 2635 
BARNACLE             ----------------LRTAEPSLVSAALQTALD----AE--L----------------A 2694 
THRIP                ----------------SKNFEPSIIGACLEIAYH----CQ--F----------------S 2726 
FLEA                 ----------------SQLCNSNIMRTIFEMALE----YPKLM----------------N 2715 
WHITEFLY             ----------------SLSFNPAIIGAFFEVSYF----CHEKI----------------N 2789 
TICK                 ----------------SDRCFPPLVAFVQETSFS----CAGGL----------------K 2752 
TERMITE              ----------------TKDYTTMVMGAVMEIALC----HSRYI----------------T 2801 
DAPHNIA              Y--------------RLRSGNFNLVAAILEYFWT----NTDEI----------------S 2583 
OSTREOCOCCUS         ----------------IEGGDASVVRFALSLCEF----IPKAT----------------D 2759 
STENTOR              ----------------SENYNSDVISCIHKTARE----LVSKN-----------AKFSKE 2475 
KLEBSORMIDIUM        ----------------RTRARTSFVASLHAICLE----DPKMR----------------- 2952 
CLUBMOSS             ----------------RTHSESTLVGTIQDLCLK----DRDAW----------------- 2675 
MOSS                 ----------------QTHNGISFVGCAEALCLE----DPEIW----------------- 2820 
LIVERWORT            ----------------KTSNGISFVGCIEAICLE----DATIW----------------- 2856 
LIGNANO              TSPFDGKRRNGLSAVTAATNDPALIGCALDSLCA----VASSACGDGGVGVVDVGAIIRP 3095 
COPEPOD              ----------------TTVVSTDFIGCLIDVCIH----MNPSD----------------V 2709 
GLOBOSUM             ----------------SLMSSSPLIGSLLDIMLH----NNGII---------------QG 2661 
PALUSTRIS            ----------------SVNLHPPVIAAVLRVLYQ------MPV---------------TA 2737 
NEOCALLIMASTIX       ----------------TINYDFSFITAILTFCLK----EN-I-----------------Y 2826 
GLOMUS               ----------------STMNFPPFIGSCLRICYE----VNDI-----------------E 2879 
LOBOSPOR             ----------------STTLYTPFIGSILRICHD----YGQV-----------------D 2817 
SYNCEPHALASTRUM      ----------------SFLYFPPTIGAFLRVCLD----LNAA-----------------A 2799 
FUNGIVORUM           ----------------TSSFTGGFCNFMLNICYH----QNRIM----------------- 2783 
HALBUM               ----------------SNATNSALILSLLKIVEK----NLELT----------------- 2936 
DPURPUREUM           ----------------QCKYNSTLVSSILSISEK----NLEFS----------------- 2912 
PVIOLACEUM           ----------------KCRFNTSLVSCLLNIFEK----NLDLS----------------- 2917 
AMPHIPOD             ----------------SVQNSAPVMAAVLHLLLS----AKI------------------M 2874 
SHRIMP               ----------------SYMCCPQMLRTVLHLMIN----NDV------------------R 2842 
MUDCRAB              ----------------SYMCHPDMLRTVLHLVIN----NDI------------------L 2835 
TARDIGRADE           ----------------QNVTDTTFLSTLLNIILQ----DSPKE-----------SKLLES 2880 
HYDRA                ----------------SIFYDSTFINAVETVCLK----NKEM-----------------N 2741 
SALPINGOECA          ----------------TRKGYTPFIAALHNLMRA----SDPAI----------------- 2877 
SPIDER               ----------------SYLYFPPLMSFCLETLN-----DFPNI----------------R 2846 
LIMULUS              ----------------TVQFFPPFIGFVEEVCYH----SVQHL----------------P 2895 
SCORPION             ----------------SVHYHPQLVAFCYECLNC----DVKEM----------------D 2859 
ROTIFER              ----------------SESFNSNFIACILEICIK----NPKLL----------------K 2796 
CIONA                ----------------STEKNPSLIACVEEVALR----NHDYV-------------GFNK 2881 
OCTOPUS              ----------------SEQHFPPFISCMLNILYD----MDKEL----------------P 2811 
CAPITELLA            ----------------STQYFSPFIGCVLEIAYL----FPKQL----------------K 2857 
LIMPET               ----------------TSQYYPPFLSCIMDIVYV----LRSRL----------------K 2836 
SCALLOP              ----------------SVQYHPPFIGCMLDIVYQ----LRSQL----------------S 2899 
LINGULA              ----------------STQYFSPFIGCVENIVYN----NSGRL----------------K 2863 
OYSTER               ----------------SIQYFTPFISCLLDVLYS----LRSKL----------------K 2857 
SNAIL                ----------------SIHYFTPFMGCVMDILHT----LRSSL----------------K 2867 
SPONGE               ----------------STQYYPPFIGSLQDICYY----E-NSL----------------K 2891 
PRIAPULA             ----------------STSYFSPFIGCLLDVCYR----NISIL----------------R 2904 
DANIO                ----------------STVYFPPFISCIQDMSYH----HKALL----------------G 2879 
ESHARK               ----------------TTLNFPPFVACIQDMSCQ----HKDLL----------------G 2886 
BSHARK               ----------------TTLCFPPFVTCIQDMSCK----HPDLL----------------N 2879 
XENOPUS              ----------------SLSYFPPFIACVQDMCYQ----HDELL----------------H 2889 
STERLET              ----------------TTVYFPPFVTCVQDMSYR----HKELL----------------N 2896 
GAR                  ----------------STLYFPPFVTCVQDMSYQ----YKELL----------------K 2893 
HUMAN                ----------------TFSFFPPFVSCIQDISCQ----HAALL----------------S 2870 
PLATYPUS             ----------------TVSFFPPFISCIQEMSFQ----HTELL----------------N 2877 
TASDEVIL             ----------------TMLFFPPFISCIQEMSYQ----HSELL----------------S 2881 
COELACANTH           ----------------TTVYFPPFVTCIQDMSYQ----HAELL----------------N 2887 
CAECILIAN            ----------------TTSYFPPFVACIQDMSYH----HTELL----------------N 2889 
CANARY               ----------------SLSYFPPFIACIQEMSYQ----HRELL----------------E 2878 
OSTRICH              ----------------SMSYFPPFIACIQEMSYQ----HRELL----------------E 2848 
GECKO                ----------------SVLYFPPFIACVQEMSYQ----HKELL----------------D 2887 
TURTLE               ----------------TVSYFPPFIACIQEMSYQ----HRELL----------------D 2887 
ALLIGATOR            ----------------SVSYFPPFISCIQEMSYQ----HKELL----------------D 2845 
APLYSIA              ----------------STHYFPPFMGSIFNILYE----VRSSL----------------K 2913 
TRICHOPLAX           ----------------SKHYFPPLIACVQDICYQ----Q-KEL----------------S 2863 
SOFTCORAL            ----------------STQYFPPFISCIQNVCYN----E-GKL----------------S 2883 
STONYCORAL           ----------------STQFFPPFISSIQDICFH----ECKLR----------------S 2912 
SEA_ANEMONE          ----------------STQFYPPFISCIEDICYH-----KSML----------------K 2866 
SEACUKE              ----------------SSQFFPHFISCIQEIALC----HSKEI----------------S 2886 
LANCELET             ----------------SEKYFPPFISSLQEICYR----EPRKL----------------S 2913 
STARFISH             ----------------STQYFPPFISCVQEISYY----HSEQL----------------T 2928 
SEA_URCHIN           ----------------SNQFDPAFISCMLEIGFY----HSEQL----------------T 2910 
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PARAMECIUM           PENK-IVKKIGLESLAYYQSMILTEECILRLQEDNEN----------------------- 2800 
TETRAHYMENA          D-SN-IIKQSGLLSHSYYTSILLLEESLFSLFHRIDQNEQAGDKDVL-------KKRKEI 3012 
STYLONCHIA           E-AN-IIQRTGQHSMSFQTALALLEESIIHGKQIQDEQFQQ------------------- 2972 
APHANOMYCESa         LSPD-IIGTSSISSRNLVTGQRILEELLIHSTD--------------------------- 2631 
APHANOMYCESe         LAPD-IVGISSIASRNFTTGQRILEEIIIRAAD--------------------------- 2564 
PYTHIUM              ISAK-VVGDSSLASGSLHSGELILEEFLTRGVA--------------------------- 2807 
PLASMOPARA           LRPK-TIGDAGLASGNHHVSQLALEELLIYETQLM----------AGN------------ 2780 
BREMIA               LRPE-TIGDAGLSSGKYHICELALEEILTYKIQ-------------SN------------ 2761 
AEDES                LPAE-GVTTVASGANMMTMGVLYLESKLHEYD------------FPEQ------------ 2847 
MIDGE                ISPD-VLVNISVMNNMMVTGVLFLESQLNYLLNNEENNETDEIEEPQQ------------ 2838 
BOMBUS               CSPE-IITKASRSNSLNFLGSLVLEENLIHETN---------IYRPPK------------ 2699 
ANT                  CDPR-DLVKASKANHLNTLGALLVERSLLPHVQED------NLSPTTS------------ 2765 
WHIPWORM             FSPQ-DVAYVALRSGQPDCGILLLERCVESGDILE------TPSFKRQ------------ 2804 
TRICHINELLA          FEPT-DIANVAIGSGQPDCGIVLLERRIEVGFVDI------SAVTCQE------------ 2808 
BEETLE               FPPE-LIVSVSQSSGLRGLGALLLEEYLISCDVTE------VEAKKS------------- 2675 
BARNACLE             LPPA-LLASVCRLSGQLPAGIMLLERTLRQPAAVE------A--ATDR------------ 2733 
THRIP                LDPH-LVAEVALGSNLLALGVLLLEAA--------------------------------- 2752 
FLEA                 IGPD-VISLVSHTSQLLSLGALLLENRLNGEF-L--------DNECAN------------ 2753 
WHITEFLY             LDFD-AVSTAAQASGLLSLGTVVLENQISALSESD------FSSGPSA------------ 2830 
TICK                 LPVD-AVAKASVASGHQSLGILVLEEVQRVRA-LS------EPRPPSP------------ 2792 
TERMITE              LQAE-DITTVSRFSGLLALGCLSLEEILIQKD-TV------SEAGSSK------------ 2841 
DAPHNIA              MDSG-KLVHLVKGSHLQALGILVLESCFPDCPFPE----------QS------------- 2619 
OSTREOCOCCUS         IPIS-DIVRLARRGESLASGVVALESILISSEK--------------------------- 2791 
STENTOR              INAK-FVAISGIRSMCYQSAIILLQECLLRYDNKE----------PFK------------ 2512 
KLEBSORMIDIUM        VEAR-SLGDASLRSMNYHSGILVLENQLLDQSQDEG-------EERGS------------ 2992 
CLUBMOSS             IKPE-VAGSASYNSQNFHSGILLLEKQILHGTRPNL-------N---------------- 2711 
MOSS                 ISPK-IMGSASRKSTNYHSGIMLLEKQIMNETFPEP--------EPNV------------ 2859 
LIVERWORT            IQPR-LIGQASLKSTNFHSGILLLEQELLHETFKET-------ATPGS------------ 2896 
LIGNANO              SDYG-LVAAAASAAHLPTLGALALELLYAWQGRPGVQQQ--SRDEPGRHRGRAAKATTEQ 3152 
COPEPOD              LDTK-KISNICLSPGLEQIGILLLEKYLIYRKDSA--------FAGMA------------ 2748 
GLOBOSUM             SSPS-LISHVASATSNFELGALIIEKGLEDDL-----------FLSAD------------ 2697 
PALUSTRIS            CSPQ-LIFRASEGSANSELGILLLEKLANDAP-----------QPPAS------------ 2773 
NEOCALLIMASTIX       IDTN-ILKTIGMNSNNQSLAILLIENIHLNHQE--------------------------- 2858 
GLOMUS               IDPN-MIRKACSLSSTESLGIILIERQLLRTS-----------VERES------------ 2915 
LOBOSPOR             ISAE-LVAKASIRSSNQHLGIILIEKQIQEHGS----------RERSV------------ 2854 
SYNCEPHALASTRUM      IDST-VVNTVSERSHNQHAGIAVLEAQLISGASEA--------AERPS------------ 2838 
FUNGIVORUM           VSAP-LISNCALKSYNFHAGIMLLEKQLSYSQNL----------G--------------- 2817 
HALBUM               PSPA-SIASASNASGNHPMGIIVIESIIESLLPT----------KPSS------------ 2973 
DPURPUREUM           PEFS-KIKDIGLNSNNHPMAIILIEKLILKLQSH-------------------------- 2945 
PVIOLACEUM           PTYG-QITNIALKSNNHPMAIILIEKLLNIVLNN----------NNKK------------ 2954 
AMPHIPOD             ADPK-LITNAALSSGQESLGILLLEQNVLMIRKDV---K--SS--PPR------------ 2914 
SHRIMP               TNPE-SLTAACLGSRLEALGILVLERQALLSKRGE---E--PH--PAR------------ 2882 
MUDCRAB              VSPD-ALAAACLGGHLEALGVLVLERQVLLSQKGL---G--RDLPPPQ------------ 2877 
TARDIGRADE           VSAA-AVTSAAAKSSQPNLGIAVLENAILLQSA-----------EPEQ------------ 2916 
HYDRA                LEPQ-VVSSASIISLQQPIGILLIEKQLISLKNNI--------EEPKS------------ 2780 
SALPINGOECA          VSPM-TVSLTSAAGRSFHTGALLLESTLAAAEEEA--------AMQPS------------ 2916 
SPIDER               FDVE-TVFNACIGSSQQSIGILLLETQLLDGLTV----------EPKQ------------ 2883 
LIMULUS              LEPE-EVSKVSQASGQQNLGILLLEEILIKSTTEE--------TEHQS------------ 2934 
SCORPION             IDYE-QICTASQASHKQSLGILLLEDHLICYNNFK--------SSNPA------------ 2898 
ROTIFER              LDPG-LVTSACLNSFRQSLGIILLEEYIINFEEDS--------DAPLE------------ 2835 
CIONA                LIPA-HISSSSLASNKHALGITLLEQYIIDDKHSV--------KEPSH------------ 2920 
OCTOPUS              IDIKQLISSSAITAKLQPLAIIVLEEQIIKGMNSC--------HPSKA------------ 2851 
CAPITELLA            LQPG-VVSTVCNMSDQQPLGILLLEEGLLHSPE-D--------QSPAS------------ 2895 
LIMPET               ISPS-NLSTCAIVSSLQPLGIVVLEEQLIQTDS-T--------EQRGN------------ 2874 
SCALLOP              VDVT-SVGSSATFSNLQPLGIVVLEEQLIIHNP-E--------EGRPS------------ 2937 
LINGULA              LEPS-AVDTASLISMQQPLGIVLLEEQLIRDGS-I--------ERRPA------------ 2901 
OYSTER               VDVS-DVSSAAMFGNIQPLGICVLEEQLISQDE----------DERPS------------ 2894 
SNAIL                VEVS-ELSIAAKISNLQPLGIEVIEERLITEDS-G--------GARPS------------ 2905 
SPONGE               IKPP-SITTSSLASKQEFTGIMLLEKQLLLNVD----------SSKSA------------ 2928 
PRIAPULA             LDPA-VVTTVSQTSMQQNLGIVLLEKMLMQGACDD--------ESRPA------------ 2943 
DANIO                VEPS-LVSATCLASLQQPMGILLLEESLLHGAGAS--------EEPPL------------ 2918 
ESHARK               LDST-SVRSTSLASLQQPMGILLLEKSLIHSTTN---------EEPPT------------ 2924 
BSHARK               LDPS-IVSSTALVSLQQPMGIMLLELSLMHLSLP---------EEPPA------------ 2917 
XENOPUS              LNPA-NISTSCLASLQQPLGILLLEKGLLHMKVP---------DEPPA------------ 2927 
STERLET              IEPS-SVSSSCLASLQQPMGILLMEESLIKGLVP---------EEPPA------------ 2934 
GAR                  VDPS-AVSSSCLASLQQPMGILLLEESLIRGSVP---------DEPPS------------ 2931 
HUMAN                LDPA-AVSAGCLASLQQPVGIRLLEEALLRLLPA---------ELP-A------------ 2907 
PLATYPUS             LDAN-CVSTSCLASLQQPVGILLLEQALIRLGPP---------EEPSS------------ 2915 
TASDEVIL             LDST-TVSTSCLVSLQQPVGILLLEKALIHLTPA---------EEPPS------------ 2919 
COELACANTH           LDPA-SVSASCLASLQQPMGVLLLEQGLIQLLAA---------EEPPA------------ 2925 
CAECILIAN            LDPS-NVSTSCLASLQQPVGILLLERSLMSLVDT---------EEPPR------------ 2927 
CANARY               LDSA-NVSTSCLASLQQPMGILLLERALMALSPA---------EEPPS------------ 2916 
OSTRICH              LDSA-NVSTSCLASLQQPVGILLLEHALISLSPA---------EEPPS------------ 2886 
GECKO                LNPS-SVSTSCLASLQQSVGILLLEQALVHLSSEE--------EEPPA------------ 2926 
TURTLE               LDSA-TVSTSCLASLQQPVGILLLEQALTRLSSE---------EEPLS------------ 2925 
ALLIGATOR            IDST-SVSTSCLASLQQPVGILLLEQALIHLSTI---------EEPPA------------ 2883 
APLYSIA              APAS-EVGVSAIVSNQQTLGMVVLEEQLIQASSAQ--------AGTTS------------ 2952 
TRICHOPLAX           IQSS-FASVASLASSQQPIGILLLEKQIMHLD--T--------EEPPS------------ 2900 
SOFTCORAL            LEAG-KVTTASIGSLQQPTGIMLLEKQILQMAEDP--------GERPR------------ 2922 
STONYCORAL           VDSA-SVSTACLTSLQQPIGIMLLEKQLLEIEG-K--------SQNSR------------ 2950 
SEA_ANEMONE          VQPS-SVSTASLASLQQPMGILLLEKQLLSQE--A--------EPKSH------------ 2903 
SEACUKE              LDPV-TVTVTSLTSKQIHLGIRVLEEMLIKKSW-E--------EERAT------------ 2924 
LANCELET             PDAS-VIQQTGVISLQQPIGIVLLEEQLVQKAG-V--------EEPRS------------ 2951 
STARFISH             LVPS-TISTASLTSQQMHIGIRLLEENLIQKPW-Q--------EEKSA------------ 2966 
SEA_URCHIN           LDPA-AISQSCLTSRQLLIGIRVLEEVLIKKSG-D--------DERSR------------ 2948 
                                             :                                    
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PARAMECIUM           --------------------------------------------------QEIRKSFFWM 2810 
TETRAHYMENA          LKNNQKKASRARGRKEMQIGEDDYEKDLDENEEDLEEERLLYESRKKQSEKKRLEVNYWM 3072 
STYLONCHIA           -------AMGKQGNKKRKIQDNSG-------QNQKNGTGFMFN------KVLDGNRKYWF 3012 
APHANOMYCESa         ---------------------------------------------------ENVSTHAWN 2640 
APHANOMYCESe         ---------------------------------------------------SRIVSMAWN 2573 
PYTHIUM              -------------------------------------------------SSADVTAEAWD 2818 
PLASMOPARA           --------M--------------------------------------KLKSNESLTECWD 2794 
BREMIA               --------T--------------------------------------DLELNELVTNCWD 2775 
AEDES                --------SISSR-----------------------------------SSSVTLEALHWI 2864 
MIDGE                --------KRIKL-----------------------------------DNNDDIKLHHWL 2855 
BOMBUS               --------KKIR------------------------------------RKYADDSSSKWL 2715 
ANT                  --------KKMRM---------------------------------SDNYICNEETSKWS 2784 
WHIPWORM             --------RRLSD----------------------------------DSDSSMPLESAWI 2822 
TRICHINELLA          --------KRLKQ--------------------------------------VNETDRLWV 2822 
BEETLE               -----------R------------------------------------GNQLSQDTNLWI 2688 
BARNACLE             --------KRPRLGLPP-----------------------------PAAEPARDRDRLWS 2756 
THRIP                ---------------------------------------------------ATWNENVWL 2761 
FLEA                 --------KRSTI-------------------------------------EDNDEYNHWL 2768 
WHITEFLY             --------KRQRL--DR-----------------------------MDETNLTEEANIWF 2851 
TICK                 --------KRTRK-------------------------------------EAAQACGPWL 2807 
TERMITE              --------RSKTF-------------------------------------EPSTEEILWL 2856 
DAPHNIA              --------KKPKRQ-------------------------------------EVKHQSSWF 2634 
OSTREOCOCCUS         ----------------------------------------------------DGSSETWE 2799 
STENTOR              --------AQSGIE---------------------------------KPEVTRKNSEFWV 2531 
KLEBSORMIDIUM        ---R---SKRQKGRGGQ------AVP------------------RGGQGEGGEEEQETWL 3022 
CLUBMOSS             ---A---AKRHRGPSVQ------TSQ------------------D------NAVTEEAWL 2735 
MOSS                 ---S---SKRQKGKGGQ------ANR------------------L------PRPLEDAWL 2883 
LIVERWORT            ---S---SKRQKGAAGK------VMK------------------E------QRNMQEAWL 2920 
LIGNANO              LPTA---AKRRRMEAGSQESNDDNSA------------------DVGTGHADRHEEAYWL 3191 
COPEPOD              --------KKKKIT-----------------------------------SQDQGKVEYLI 2765 
GLOBOSUM             --------TKKLKTF---------------------------------NRAVRKSPEAWV 2716 
PALUSTRIS            --------KRSRTGR---------------------------------NASKKQSIEFWV 2792 
NEOCALLIMASTIX       ------------KSQ---------------------------------SIIDSDNKRLWN 2873 
GLOMUS               --------KRLRTTS---------------------------------SSLVASSKRPWI 2934 
LOBOSPOR             --------KRLKTSG---------------------------------ATSHDPKRGSWI 2873 
SYNCEPHALASTRUM      --------KRKRTGG---------------------------------SADIHRSKVQWI 2857 
FUNGIVORUM           -------------G-------------------------------------KTEDRGEWA 2827 
HALBUM               --------KQYAQN-------------------------------------QATISESWD 2988 
DPURPUREUM           -----------KQQ-------------------------------------EKDINSGWD 2957 
PVIOLACEUM           --------KTTPDD-------------------------------------NRVIDDAWN 2969 
AMPHIPOD             --------KRQKRGVTSE----------------------------LAQSSEDDVPKLMM 2938 
SHRIMP               --------KKMRKDA--E------------------------------AL--SQDDSLWL 2900 
MUDCRAB              --------KKLK-TH--L------------------------------NS--QLDTSTWI 2894 
TARDIGRADE           --------KRARQK-------------------------------------ASVKADYWL 2931 
HYDRA                --------KRLRAD------------------------------------SQQENYMVWS 2796 
SALPINGOECA          --------KRSKMRRAR-------------------------------NGLTDDEIERWI 2937 
SPIDER               --------KKIRHE----------------------------------KHIFTQESNYWM 2901 
LIMULUS              --------KKARRE----------------------------------NRSNSPATSLWI 2952 
SCORPION             --------KRIKLN----------------------------------KPLISDELSIWL 2916 
ROTIFER              --------KKVRLN---------------------------------PKDSSSEASILWI 2854 
CIONA                --------KKQKTH----------------------------------VSGMGNNPVLWI 2938 
OCTOPUS              --------KRPRQS----------------------------------LNPPPTDVSTWL 2869 
CAPITELLA            --------KRSRRD---------------------------------RSSRITQDTEPWL 2914 
LIMPET               --------KRRKTE----------------------------------GTTVSTDVNLWI 2892 
SCALLOP              --------KRGRTD----------------------------------TLTISKEVPTWI 2955 
LINGULA              --------KRARTS----------------------------------ATVPSQETSTWL 2919 
OYSTER               --------KRGRSD----------------------------------NAVVSTDTLSWI 2912 
SNAIL                --------KRSRYD----------------------------------VTPVTKDDMQWI 2923 
SPONGE               --------KRSRTN------------------------------------KSNEVTETWI 2944 
PRIAPULA             --------KRMRA---G------------------------------SGMGVSQHTDTWI 2962 
DANIO                --------KRARG---K------------------------------RELPPDT--ERWI 2935 
ESHARK               --------KKARG---R------------------------------QELPPDTDVARWI 2943 
BSHARK               --------KRSRG---R------------------------------TQLPPDT--ARWV 2934 
XENOPUS              --------KKMRKEKEK------------------------------AEIPPDI--VRWI 2947 
STERLET              --------KRARG---R------------------------------RELPPDT--ARWI 2951 
GAR                  --------KRARG---H------------------------------RELPPDT--ERWI 2948 
HUMAN                --------KRVRG---K------------------------------ARLPPDV--LRWV 2924 
PLATYPUS             --------KKRRG---K------------------------------PQLPPDV--VRWI 2932 
TASDEVIL             --------KRMRG---K------------------------------PQLSPDV--IKWI 2936 
COELACANTH           --------KRARG---R------------------------------KELPPDT--IRWL 2942 
CAECILIAN            --------KKMRG---K------------------------------TELSPDV--VRWI 2944 
CANARY               --------KRMRG---R------------------------------TELPPDV--IRWI 2933 
OSTRICH              --------KRVCG---R------------------------------AELPPDV--IRWI 2903 
GECKO                --------KRMRG---K------------------------------TDLSPDV--IRWI 2943 
TURTLE               --------KRMRG---R------------------------------AALSPDV--IRWI 2942 
ALLIGATOR            --------KRMCG---R------------------------------TELSPDV--IRWI 2900 
APLYSIA              --------KRARRE--A------------------------------E--TLDADTVLWI 2970 
TRICHOPLAX           --------KRIKTS--S----------------------------------ASEATSNWI 2916 
SOFTCORAL            --------KRQKTG--G------------------------------N--PSPESTATWI 2940 
STONYCORAL           --------KRAKTS--T------------------------------V--PPSEVTTCWI 2968 
SEA_ANEMONE          --------KRMRTE--H------------------------------S--PSSDTTAAWL 2921 
SEACUKE              --------KRSKTS--H------------------------------R--ETTREISTWI 2942 
LANCELET             --------KRARTS--S------------------------------S--PVSAETATWI 2969 
STARFISH             --------KRARFV--S------------------------------R--EPSPEISTWI 2984 
SEA_URCHIN           --------KRARTS--R------------------------------P--ESNQEMSTWI 2966 
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PARAMECIUM           DLMDLHQSQGNKAQIEGIINELFKDKP---------AFDS----IKQAMD---------- 2847 
TETRAHYMENA          DLIDIYSHLNEKDQIKGILKKTVSHEG---------QKDM----IVALDLKFSGQIQNSL 3119 
STYLONCHIA           NLIDLYDQIGNDDALQGIWTFLADEEG---------IIFK----VKDDQEKLSQDQERTV 3059 
APHANOMYCESa         QLHHVLQMVENEPYLLALATHE---ST---------VPET----TLAVEAQLKGDLVAAL 2684 
APHANOMYCESe         QLHHILQMVQNESYMMALSAET---CV---------LSET----NLALHAQLSGDLVAAI 2617 
PYTHIUM              HLYKILATTQKSNLLTALASKC---CV---------TDDS----KLALEARLAGDLPGAI 2862 
PLASMOPARA           LLHKLLSTLHKRDFLVALSLAC---ST---------NADS----KRALQEQLSGDLPLAI 2838 
BREMIA               LLHKLLGTVRKRNFLTALSIAC---ST---------IPES----KQALEAQLSGDLPLAI 2819 
AEDES                KLAELNHALNEYDILGDIFSDK---MD-------SD-PRL----REAIELESGGNFYKAR 2909 
MIDGE                KLIELYYKMNEYEVIAGIFTEK---LN-------LM-PETRHQLIKAIDYESNERFFDAN 2904 
BOMBUS               LLTNLYKSMNDVDTVLSIFQNH----I-------TN-KDM----QIASFAQVSNKWERAK 2759 
ANT                  QLASLYKSLNDVDIVLSIFRGR---QF-------FG-QDV----QEAALAEVDGDWIRAK 2829 
WHIPWORM             SLGRLYKALGGLENLREIFETH---LQ-------VS-EYT----KLALKLEYVGDYEKAV 2867 
TRICHINELLA          ELARLYKQCGELENLKAVFTKH---LL-------TT-EKT----KLALEMEAAGDFEGAA 2867 
BEETLE               KLAELYKEMEEWDVVKSIFLEK---TQ-------CP-QEV----KNALLAESQKQWKDAR 2733 
BARNACLE             VLAELYVQYGDRDSARAALGRR---AD-------LA-ADW----SAALEAEARGDFLEAA 2801 
THRIP                HLAELYDGLGERDVAHSTLLHN---VP-------LD-KTA----KDALVAHAEEQWLRAK 2806 
FLEA                 KLAGIYQSMADYDTTQGIFMKA---LE-------CN-EDF----ARGLELEYSGDYYMAM 2813 
WHITEFLY             KLAELYYSLSESDVVLGIFRDK---LT-------NGNVDL----IKATEKEQLEDWQGAR 2897 
TICK                 QMAQLYKSLGDYDTVRATLSCS---ED-------VD-AKA----KEALQKEAQGDYSGAR 2852 
TERMITE              SLADLYKHMDEWDVVRGIFHKY---LN-------CG-ENV----HKALKWETSGHWDKAR 2901 
DAPHNIA              HVANLYGDIQNVDNVRAVVAHL---TD-------C-KEST----KKAIESESKHNWRRAF 2679 
OSTREOCOCCUS         ALATLCKSIGHDDNALLSFVNA---FP-------N-QSDT----MVAIREEMTGNLQNSA 2844 
STENTOR              ALTKVYEKMGDSDSANGLWKVI---FKSK--SP-ENNDTI----RKALDFKYEGEIIKAT 2581 
KLEBSORMIDIUM        QLARLYREIGEDDIVLGVLQEK---VA-------R-LEST----REALQAQIAGDYTRAW 3067 
CLUBMOSS             ELARLYNAIGEDDYVLSLYLNR---LT-------T-QSIS----HQALESQVRGDTDRAL 2780 
MOSS                 ELAELYKALGENDIVLGLFGTH---VA-------K-HEKT----RRALEIQLGGDLRQAL 2928 
LIVERWORT            ELAHLYKELGEEDIVLSVYQKK---LT-------E-KPIT----QKALEAQLGGDPGRGL 2965 
LIGNANO              ALARLYRDMGEPDQQLGALRRCRSRHNGQEGVDNNDDEER----FNALDWCLSGDVQLAL 3247 
COPEPOD              HLSDLYRTAGEHENVKGLFIQNSHEMN-------V-HEDT----KSALNFEANGNWSEAL 2813 
GLOBOSUM             SLAQLYKELQHIEVYESIYESR---VA-------Y-SLVT----KEAISAELLGDFETAK 2761 
PALUSTRIS            QLARLYRSMNKVDVYRPLYETR---VS-------S-NHVV----KEAITAESLGQYDRAL 2837 
NEOCALLIMASTIX       NLAQLYKSIGENEIYRNIEESK---IK-------A-NQSL----KDAIEMEVLGLYQDAL 2918 
GLOMUS               ELSHLYKSIDGHDVYNSIYESK---IV-------V-SELT----KDALNAELLGDYALAC 2979 
LOBOSPOR             ELARIYKSIDEKDVFKSIYETK---VA-------T-TEFT----KQAIEAEVVGDYDRAV 2918 
SYNCEPHALASTRUM      DLASLYKSVDEAEIFQSLYVNH---VA-------S-NDSA----KDAVESEMRADFVEAH 2902 
FUNGIVORUM           ELMKLYRALGDVDTRRGIFENK---IA-------H-TDIS----RQAIAAEYSGNYLEAL 2872 
HALBUM               HLRELYHALKEEDIVLGLLERQ---MG-------E-LPYT----KRALEAELSNDWVAVL 3033 
DPURPUREUM           NLRELYKSLKEEDIIMGLTEKQ---MS-------D-IPFT----KKALEFELKGDWVNVL 3002 
PVIOLACEUM           SLRELYRALKEEDIILGILEKQ---SS-------T-SEYT----KKALEFELKGDWIQML 3014 
AMPHIPOD             HLAELYSSLGMWDAVRGVLQSS---MS-------SLHGNT----REALHCESLDKPLEAY 2984 
SHRIMP               SIAEMYKNLNMWDVVRGVVQGK---LG-------AIKEET----QKALEAEATNNHVKAF 2946 
MUDCRAB              NMAELYKNLSMWDVVRGIIHSK---LG-------RIKPET----REALEAEATNDSVQAF 2940 
TARDIGRADE           GMYQLLQSDGQTDSIAGLQLDT---VF-------KRSDEV----LSAIQMEARGAYHDAA 2977 
HYDRA                ELAKIYTSIKDFDFVQSIFCSQ---IS-------T-NDVV----KRALAAEATNDYSTAL 2841 
SALPINGOECA          YLGRLFKELGDYDTLHGIFSNQ---VL-------S-FEAT----QRAARLEAAGRFDEAA 2982 
SPIDER               KLAELYRSINDYDVVNGIFSLT---MG-------K-RDDN----KRALQHECLGQYFEAA 2946 
LIMULUS              RLAELYKSLNNYDVVRGIFSSS---VN-------T-QTES----IQALEFEARGDYTKAL 2997 
SCORPION             KMAEIYKSLSDYDSVHGIFSNS---LN-------I-QEET----KQALEFESRGEYLLAV 2961 
ROTIFER              ELAKLYRSMNDYDSIKGIFLVK---SD-------LVCEHT----ERGIDFEAVNDYYSAR 2900 
CIONA                ELARLYKSLDEFDVLRGIFSGD---SE-------S-NKST----AKGLALEDCGDYTAAY 2983 
OCTOPUS              ELAKLYKSINEYDSVLGIFKDN---VG-------C-QEVS----KMAIKAEIRGDYSEAI 2914 
CAPITELLA            ELAKLYKSISDYDVLRGIFSSQ---IG-------S-KPAT----RLAIEAETRGDYRSAL 2959 
LIMPET               EMARLYKSVENYDVLHGIFSGK---ID-------T-KPIT----QEAMMAESKGDYQTAN 2937 
SCALLOP              ELARLYKSVDEYDVLLGIFTGK---IG-------T-QDIT----QKAVSFEARGDYYQAK 3000 
LINGULA              ELARLYKSLGDFDVVRGIFSSK---IG-------T-KKIT----QDALEAESRRDYKTAS 2964 
OYSTER               ELARLYKSVKEYDVLLGIFSGR---IG-------T-QDIT----KEAVQMEARGDYYKAV 2957 
SNAIL                ELAKLYKSLGEFDVLHGIFSGM---LK-------T-KEVT----QLALIEESHSEYKAAI 2968 
SPONGE               ELARLYKSLEDYDVLHGIFTNL---DD-------T-KDVT----RKALEAEERGDYLTAL 2989 
PRIAPULA             ELARLYKSLGDYDTLHGIFNDK---IG-------T-QTCT----QEALQAEASCDYKLAR 3007 
DANIO                HLAKLYRSLGDYDVVRGIFSGK---IG-------T-KSIT----FTALQAEAKSDYAEAV 2980 
ESHARK               ELATLYRSLGDYDVLRGIFSEK---IG-------T-KPLT----HTALLAEAKSDYAEAV 2988 
BSHARK               ELAKLYRSLGDYDVLRGIFSEK---IG-------T-KSTT----QKALLAEAKSDYAEAV 2979 
XENOPUS              ELAKLYRSIGDYDVLRGIFSGK---IG-------A-KSIT----QCALNAEAKSDYAKAA 2992 
STERLET              HLAKLYRSLGDYDVLRGIFSGK---IG-------A-KSIT----SMALQAEAKSDYAEAV 2996 
GAR                  HLAKLYRSLGDYDVLRGIFSGK---IG-------A-KPVT----SLALQAEAKNDYSQAV 2993 
HUMAN                ELAKLYRSIGEYDVLRGIFTSE---IG-------T-KQIT----QSALLAEARSDYSEAA 2969 
PLATYPUS             ELAKLYRSVGEYDVLRGIFSGE---IG-------T-KHVT----QIALLAESKSDYSEAA 2977 
TASDEVIL             ELAKLYRSIGEYDVLRGIFSGE---IK-------T-KPVT----QNALLAEAKNDYSEAA 2981 
COELACANTH           ELAKLYRSLGDYDVLRGIFSGM---IG-------T-KQVT----QKALLAEAKSDYSEAV 2987 
CAECILIAN            ELAKLYRSLGDYDVLRGIFSGK---IG-------T-KPHT----KDALLAEAKSDYATAA 2989 
CANARY               ELAKLYRSLGDYDALRGIFSGK---IG-------T-KEIT----QKALLAEARNDYAEAA 2978 
OSTRICH              ELAKLYRSLGDSDVLRGIFSGK---IG-------T-KEIT----QKALLAEARSDYATAA 2948 
GECKO                ELAKLYRSVGDYDVLRGIFSGR---IG-------T-KEVT----QKALLAEANSDYAEAA 2988 
TURTLE               ELAKLYRSVGDYDVLRGIFSGK---IG-------T-KEIT----QNALLAEARSDYAEAA 2987 
ALLIGATOR            ELAKLYRSVGDYDVLRGIFSGR---IG-------T-KEIT----QKALLAEAKSDYVEAV 2945 
APLYSIA              ELSRLYKSTGDFDVLQGIFSDK---LG-------T-KDVT----RTAIEAESRGDYKAAL 3015 
TRICHOPLAX           ELSKLYKSIGYYDVLRGIFSGH---LG-------T-KDIT----QRALEAESRHDYAAAV 2961 
SOFTCORAL            ELSKLYKSVEDFDVLQGIFNSH---IG-------T-QSIT----KDALEAEGRGDYTEAL 2985 
STONYCORAL           ELSKLYRSVGDYDVLRGIFTGH---IG-------T-KDIT----REAMEAEARGDYSQAL 3013 
SEA_ANEMONE          ELAKLYRSVEEFDVLHGIFSDH---IG-------T-KPIT----RLALEAEARGDYAQAL 2966 
SEACUKE              ELARLYKDLGQFDVLQGIFGKH---ID-------S-HEIT----HSALQAEARGDYAAAI 2987 
LANCELET             ELARLYKSLGDFDVLQGIFSRK---VG-------T-QTVT----YEALEAEARGDFKKAV 3014 
STARFISH             ELARLYKALGDFDAVQGVFSAC---IG-------T-HEIT----KTALEAEARGDYSTAL 3029 
SEA_URCHIN           ELARLYKAMGEFDVLRGIFGAL---IK-------T-KDVT----QEAIQAESRGDYESAL 3011 
                      :  :                                                        
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PARAMECIUM           -YKHQYSYVRANQ----QLE-ELLDEINQEGYDEDTIDGRMVHYLQQEFEDTCMKLGQWE 2901 
TETRAHYMENA          KILKEISSKNKESERQNQFRMAIEDNLNNQVS----LDDRIQEYIQSEYQDTLALMGKWD 3175 
STYLONCHIA           NLIKEAHCLRTKGSIDKGLK-VLEQAL-NDKSLTDCLEDHILCELENKQLDSKAELLKWD 3117 
APHANOMYCESa         QHYKDAEAKYAS-M-----------DN-A------NVTILERQRWKSEQFHCLATLNRWD 2725 
APHANOMYCESe         QHYKDAEGKFKL-L-----------DKSQ------DVSLLEQQRWKSEQYNCLATLNRWD 2659 
PYTHIUM              ASYRKAESVLTS-E-----------WETEP-DFAVAQAQFEANRCYWERLQCLETLNNWD 2909 
PLASMOPARA           AAYKKAESTLRL-Q-----------MELLD-GDDFVIAKNDAMRCRWQRLNCMETLNSWH 2885 
BREMIA               SLYKKAESILHS-Q-----------MECLD-DATVVSVKADAVRCRWQRYKCLETLNNWE 2866 
AEDES                EIYLQMIRD--N-Q-----------A----------R-VAEQNFCFQSYFNCYAQMGMWE 2944 
MIDGE                GIYDKLIHQ--N-L-----------W----------RNTSEKEFYYQSKFFCLEKLSDWR 2940 
BOMBUS               LAYEEAYG---T-E-----------S------------ELMKEHCLQGLFECLSNLCSWH 2792 
ANT                  NAFTNAYER--T-E-----------D------------PLIKEHCLRGLLEAANNLCDWS 2863 
WHIPWORM             SVYTEALSK--L-D-----------DSNQ-----SSLYLAETDLWEESRLECLNELSDWN 2908 
TRICHINELLA          TIYGETFSN--K-Q-----------SKSG-----DIVEKAESNLLYEARIRCLEMLNDWK 2908 
BEETLE               DLYQSLIET--D-D-----------V------------IERKDFYYDSYFKCFAHLGAWN 2767 
BARNACLE             RHYEQTIRR--G-E-----------D----------------HLSDQAYFQCLSELSEWG 2831 
THRIP                QQYFVALKD--T-K-----------Y----------------DNFYESCFECMAILSDWD 2836 
FLEA                 KCYERVVSG--T-T-----------SA---------INETERQFHKECYFNSFAKLGHWD 2850 
WHITEFLY             RHYFEVYKD--E-T-----------Y-----------SEKQRQFVTQSYFKCTALCSNWN 2932 
TICK                 DAYRNLVS--------------------------------SGSIWDDAVLQCCRLLGEWT 2880 
TERMITE              MEYEAALSS--M-D-----------D-----------QDGLSDYYYEALYKCLAHLSDWK 2936 
DAPHNIA              EFYSQVFK--SD-----------------------TPSSAEMNFCDEYRLKCLEELGQWD 2714 
OSTREOCOCCUS         NIYKNLLHNVDD-----------------------DQSPREREFWTHEYFRCAERLGDWD 2881 
STENTOR              DEYLKIIDNSDA---------------------------DIKQEIMRDYLECKGYLGQWE 2614 
KLEBSORMIDIUM        QGYDKALNEMDE----------------MDQD-SPEYSKLEADVCYNQRLECLESLTRWQ 3110 
CLUBMOSS             VLYDKAINETP----------------------EGTASKVEEDLWYNQRLACLVDLTRWG 2818 
MOSS                 DLYDQVIAIYE------------------DGSLSGDITKSEIDIWYNQRLACLADLNEWE 2970 
LIVERWORT            ILYDQALDTVDE----------------DSGSYGDQATQVEQDIWYNQRLACLLDLNNWQ 3009 
LIGNANO              ATFDRLFRQADE-------------SGTESASAAADSATAVNNACQLARLDCLTRLADWS 3294 
COPEPOD              KVYKNLVENL---D-----------LQE-------NHLKQEVDIWQKGFYQSQSKLGKWD 2852 
GLOBOSUM             NKYLEGLGSE------------------N-----LDVSEAELQLWTTQRLECMNKLGEWS 2798 
PALUSTRIS            RAYKQALETE------------------E------KLEEHEADICHRGLVECLNKLGLWD 2873 
NEOCALLIMASTIX       NIYSNTLENL------------------N-----QTTDEYEVSLCEQGRLECYNKLGSWS 2955 
GLOMUS               KHYLEALKS-------------------E-----ADVDDIEVALWEERRFDCFEKLCQWD 3015 
LOBOSPOR             KVYFDGITKH---------------FANE-----IHVDDVEQSIWAHGRLECLEHLGDWD 2958 
SYNCEPHALASTRUM      ERFMDAFGR----------------FEN-------EADSRELELWQKEGLRCLEQLAQWD 2939 
FUNGIVORUM           AEYERGTKLLDEGA-----------RKGE---EKISPSTAEIDIWENNRLECFTMLNRWD 2918 
HALBUM               KAYDDGMAALESGQ-----------LA------I-TPSARETSLWENGRLQCYESLREWS 3075 
DPURPUREUM           KVYDEATSKLEQGQ-----------LN------QFHLSESETSLWENGRLECYAKLGNWN 3045 
PVIOLACEUM           KTYDEATLKLEEGA-----------IT------N--ITDAETNLWENGRLDCLTKLRNWT 3055 
AMPHIPOD             KFYLSALS--SP-E-----------V--E-------QSSEEQKIWEERLCATASELGMWG 3021 
SHRIMP               LLYRQSLD--TT-D-----------WEEE-------PLAAENRLWEEWYSNCAAILGQWS 2985 
MUDCRAB              IIYRTALN---T-Q-----------WPEE-------PDPAEVHLWEECYASCAAKLGQWS 2978 
TARDIGRADE           DLYGQLIN--TR------------------------DDDSTLAVLQESHIRCLNELGNWK 3011 
HYDRA                HIYRKASQ--KE-N-----------WEIT-------PSYEEEEYWDTARLRCYENLGMWT 2880 
SALPINGOECA          EVYKECMF--KEED-----------EEDD------DVPACEVDLWEETLAECSLRLCDWG 3023 
SPIDER               MLYNKLYE--EA---------------SD------EHDQAEKDFWDKSVLNCLNKLSKWE 2983 
LIMULUS              QLYIQLYE--KT-V-----------WPDK------EPEQAEMDLWDDAILKCYDSLTRWD 3037 
SCORPION             KIYSKLYD--QT-E-----------WSAE------EPNQAEIDLWDNAILQCYDYLTQWD 3001 
ROTIFER              NEYGAALD---S-E-----------LLE-------NVSQSEQDLWLESLLKCCNELTDWK 2938 
CIONA                KVYNEALH--KE-D-----------WEND-------VSEVEKDVWEDCLINCFKNLARWD 3022 
OCTOPUS              KHYVTAIE---------------------------LSTKEELCTWHHCYIQCLENLSRWD 2947 
CAPITELLA            QLYNESLA--KE-E-----------WDDG-----EHPTEAEINMWDSSRIECAENLTQWR 3000 
LIMPET               KLYDEALS--IQ-D-----------WAGE------DPLEAEIDFWDDSRMQCLDHLTQWK 2977 
SCALLOP              KLYDEALGYSDS-D-----------WPDG------NPEMAEVDLWDDCRMECLDNLTNWN 3042 
LINGULA              HLYREARQ--CD-S-----------WTDG------EPDGLEQELWVDAYLLCVDQLMSWE 3004 
OYSTER               KLYNQALS--CN-D-----------WDEN-------PPTIEVDMWDESRMECLDNLSQWK 2996 
SNAIL                ALYNKALE--SA-D-----------HDPR-------PLEAEIDLWDESRMECLNRLTEWT 3007 
SPONGE               NLYKKAID--F--D-----------WPQG-----ESPPQVEEDLWEDSLLNAYSHLTKWK 3029 
PRIAPULA             KLYQRALE--M--E-----------WGES-----EGPGQGERDLWDISLMQCLDRLTDWT 3047 
DANIO                KLYNEALN--KE-D-----------WDDG------EPTITEKDFWEIAALEAYNHLTEWK 3020 
ESHARK               RLYDQALN--TE-E-----------WMDG------NPMETEKDFWEIAALECYNHLTEWK 3028 
BSHARK               QLYDQALN--TE-E-----------WVDG------NPTDAEKDFWDIAALECYSHLTEWK 3019 
XENOPUS              KLYDEALT---E-T-----------FSDG------DPTDAEKDFWELASLECYNHLTEWK 3031 
STERLET              KLYNEALN--TE-E-----------WTDG------EPAEAEKDLWEIAALESYSHLTEWK 3036 
GAR                  KLYNEALN--TE-E-----------WMDE------GPTDTEKDFWEIAALECYNHLSEWK 3033 
HUMAN                KQYDEALN--KQ-D-----------WVDG------EPTEAEKDFWELASLDCYNHLAEWK 3009 
PLATYPUS             KQYNEALN--MQ-H-----------WEDG------EPSEAEKDFWELAVLECYNHLTEWK 3017 
TASDEVIL             KQYNEALN--TQ-E-----------WLEG------DPTEAEKDFWELAALECYNHLTEWK 3021 
COELACANTH           RLYDEALN--VE-E-----------WPDG------EPTEAEKDFWELAALECYSHLTEWK 3027 
CAECILIAN            KLYDEALN--MP-D-----------WSND------EPTEAEKDFWEVAALECYNRLTEWK 3029 
CANARY               QYYDKALS--QE-D-----------WQDG------EPTEAEKDFWELASLECYDHLTMWK 3018 
OSTRICH              KHYDEALS--KE-D-----------WQDG------EPTEAEKDFWELASLECYDHLTEWK 2988 
GECKO                KQYDEALS--KQ-D-----------WPDE------EPIEAEKDFWEFASLECYDHLTEWK 3028 
TURTLE               KQYDEALS--KQ-D-----------WPDG------EPTEAEKDFWELASLECYNHLTEWK 3027 
ALLIGATOR            KQYDEALS--KQ-D-----------WSDG------EPSEAERDFWELASLECYDHLTEWK 2985 
APLYSIA              RAYREAMT--CE-S-----------WEDG------DPLEAEVDFWDDNRMECLNRLTQWQ 3055 
TRICHOPLAX           KYYNQAMD--CS-S-----------WPDG------EPQAEEEDLWEISRLECLYNLTQWD 3001 
SOFTCORAL            KLYSQATN--CD-E-----------WPAG-----SSPLQAEEDFWDDSILECCRRLTLWD 3026 
STONYCORAL           KLYNEAIG--TDDV-----------WIKE------ELRQEEEDLWDVSRLQCLADLTKWK 3054 
SEA_ANEMONE          KIYNEAMS--CD-D-----------WSS-------KPQQQEEDLWDDARMQCFANLAKWG 3005 
SEACUKE              KLYDQAIS---Y-D-----------WEEG------SLQQIEEDLWDEARLECCNQLTQWK 3026 
LANCELET             ELYNQAMQ--ET-E-----------WPDP------QPLAVEEDLWDDSRLQCYDHLTQWK 3054 
STARFISH             KLYNQAFE---M-D-----------WDEG------AVSQVEEDLWDESRLNCCNQLTQWK 3068 
SEA_URCHIN           ELYSKAIS---S-D-----------WGPD------GVAREEEDFWDEARLQCCNQLTKWD 3050 
                                                                               *  
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PARAMECIUM           KLDAQLKDV-TQL--------------TDRELNANL---P---LIR-RT--FHKYMSI-- 2935 
TETRAHYMENA          DLANELIEI-NKD--------------VLEQP-EKI---G---VEK-MKILMLSLMQSDS 3212 
STYLONCHIA           ELAKDMSEK-YHS--------------KQ--L-SEI---P---FKH-A----EKMIRAQI 3148 
APHANOMYCESa         TLLDDV---------------------HPDRLWDQH---E-PFLEKHTKCFLEASIAIQD 2760 
APHANOMYCESe         KVLEEV---------------------ESLDLWQQN---E-PFLANHMGYFLEASMALND 2694 
PYTHIUM              KLQKELGS------------------TEDGALWNEE---P-PYLEQGVKHSLHSTLALIE 2947 
PLASMOPARA           ALNSEITEA---------------ANADTNYLWKQR---P-PYLEQGVGHYLRSCLGLLE 2926 
BREMIA               TLEAEISIA---------------TKKNSNFLWKQR---P-PYLEQGVGHYLHSSISLSK 2907 
AEDES                DLVSILE-----RQ--------V--DGNMEEFWTDE---WN--LENILPKYVHSNTRLNL 2984 
MIDGE                VITEEIR-----NQ--------F--NS-YNDAWDEK---FPFYKETLLPHLMKSELRMIL 2981 
BOMBUS               EIDRHIKGK-L--------------DRNLDNIWNNP---W---KDWMFPWVFDVHVRKLI 2831 
ANT                  AIDRLVKDR-AG-------------NGDLNNIWNDT---W---RDWIIPYACDAYLYA-- 2901 
WHIPWORM             RMTALVPCY-DDAG--------R--T-QYDEIWKDD---HS--IDFYLPFLLRSKIKLMM 2951 
TRICHINELLA          GLETWSTTF-SASG--------K--TAKLNQIWETD---YL--INMHLPVFLRSKLKIAL 2952 
BEETLE               DLINSVDSI-VSQN--------P--TETWNNLWDQG---FN--QEKLLPWYISGHLKDIL 2811 
BARNACLE             RLSRAVDQR-LTAD--------HDQQPRLDSVWLAGND-EQ--RDHLLPWLVVSKTQLAI 2879 
THRIP                QMNDVIR-----EE--------V--DNELDNLWNNS---WY--EQKLLPRLLHSEVLGLV 2876 
FLEA                 DLNIGIK-----RQ--------V---DSLDEMWTEQ---WA--QEKLFPLLITSEIHKAI 2889 
WHITEFLY             ELKQSVL-----VA--------L--DSDYDRLWEEDKKLWN--LENIAPWLFSSELHMFI 2975 
TICK                 ELQREVDSR-LARS--------A--GNKWDRLWDGG---YS--EEHYLPLYVKSRVKTAL 2924 
TERMITE              GLNNQVR-----RQ--------V--ENNLDQLWTDE---WL--QEKLLPQILLSEIQMML 2976 
DAPHNIA              EIGSLNPKK---------------------EPWNIR-----FRVRNALQNFQVGPAAREL 2748 
OSTREOCOCCUS         EIGEMLADV-RSGN------------FEADIAVADCGIAGEASGGSRFSTAFRVAIRQPL 2928 
STENTOR              DVKNCLPEM-N--------------GLKMKSFM-----------------------RLNQ 2636 
KLEBSORMIDIUM        ELVDESLEQ-VTE----YDAHGRPMDADTQKLWADE------NRDPYLRLFVLSASKVPT 3159 
CLUBMOSS             EIMEDALLQ-VKN----DE----TDEYDLEKLWHPK------LQDPYLGLFVKGALKVPT 2863 
MOSS                 VLMGEIEYE-SME----GD----NSEPDFKRLWEPT------KQEIYLGYFIRGAVKEAK 3015 
LIVERWORT            LLLEDTLTQ-VRT----DD----SAEPDLQKLWEPN------LKDPYLGLFVRGAAKLST 3054 
LIGNANO              RLSGVSKKLLLTPA------DGEEGSGLADRLWSRVGVQ--NVCKNALSSYMLSSTRLVC 3346 
COPEPOD              AVQTAVSKQ----------------FNNLDEIWNVS------HKSSVLQAFMSSSMHLSV 2890 
GLOBOSUM             LLAASVLQD-V--------------DDNLNSLWEPE------NVDPYLKLFLRSHLKLRE 2837 
PALUSTRIS            ELAHYIMAD-L--------------NNSTEHLWEAD------YQDPDLRLFFRAFLRLRH 2912 
NEOCALLIMASTIX       DLVDNVTDI-S--------------NNNIESLWDNN------KKD-LLNYFIRGYIKLHQ 2993 
GLOMUS               DLAETVLVD-I--------------EDNLSNLWEDE------LQDIYLQHFVHSFFKLSL 3054 
LOBOSPOR             YLEANMMSD-L--------------DNDSQELWTED------YQDPYLHYFLTSYIKLVD 2997 
SYNCEPHALASTRUM      DIAMQVKDT-V--------------EGDYFCLWDVE------KKDPYLRAFVHSFTRLRK 2978 
FUNGIVORUM           DLYDNTMVE-VEQR-----------PQ---ELYREG------LRDPYLYYYVISSIKSK- 2956 
HALBUM               NLKANFIAY-YPGG-----------PQ---SVFEEQDE---ATRHEMMSHFLQYSLKVK- 3116 
DPURPUREUM           ALKENFYSY-YND------------PI---SVFKENN------CDLLLSYLFEFNLKVK- 3082 
PVIOLACEUM           HLRDNFNAY-YPN------------PM---TIFEDYN-----QRETLFHYFLQYHLKVK- 3093 
AMPHIPOD             VLDSFLDQRLLTDP--------ESGAVDTERLWQLP-----RPAAA-ITAFVNSRVMKLL 3067 
SHRIMP               ELENFVEKRFLQD---------DDGEVDLNRVWLLP-----KPTATALPALVHSKLMNIL 3031 
MUDCRAB              ELENFVENRLLKD---------EAGQVSLNQVWTLP-----RPAVSVLPSIVNSKLMSIL 3024 
TARDIGRADE           QLRTATIPLQMDQN--------SQSSEDMTALWDNN-----GHVETMLPYALRATFNLIF 3058 
HYDRA                NLKDFTLKS-IEQI-------NDSDDFDCKKMWEND-----ILQEIYLPCYIRSNIKLMV 2927 
SALPINGOECA          ELENNTLTC-INPDVEYGEGTDLAEVIDANNIWVQP-----RLLQRHLPHLITVRLELGI 3077 
SPIDER               NLESAAQSRFMID-----------ESTSLLQIWEDQ-----YMKDVYLPYLVRSKLKLLL 3027 
LIMULUS              ALEKAVVCRFTDG-----------QRPNLDRVWEDS-----YYQEHYLPYMVRSKLKKLL 3081 
SCORPION             LLQLSIINRLDENQ----------KQPNLNKIWEEP-----YYQENYLPFLIKSKLKLLI 3046 
ROTIFER              AMCEWSMNG-----------------NTLDQLFEDA-----YSIENVFPYAFRSKLKLIL 2976 
CIONA                QVNAVCDAE-LNDYLE-------DTNCSLKQVWRVP-----EYEQRFLDTSVHSKLLLLL 3069 
OCTOPUS              KVEKECVHG-IDPE-----------NGDFTKVLDDS-----FNQENYLQPLIQSKLKLMQ 2990 
CAPITELLA            DVETLSTSD-LE-------------GSSLSAVWDST-----YHQEVYLPPMLRSKIKLIL 3041 
LIMPET               DLETVCLTA-IDNT----------ELPNLDKVWEDT-----LYQEHYLPYIIRSKLKLLL 3021 
SCALLOP              ELDTVSTSG-IE-------------DGNLSSVWDDT-----FYQEHYLPFIMRSKVKLVL 3083 
LINGULA              ELGTEAMDC-IEGL----------EETGLNKIWEDA-----YYQEHYLPYILRSKVKLLL 3048 
OYSTER               ELEGVAMSG-IS-------------SNSISQVWKDT-----YYQEHYLPYIIRSKVKLML 3037 
SNAIL                KLEMVTTDA-LSQE----------GEISLASVWDDT-----YYMETYLPYLIRSKLKLLL 3051 
SPONGE               DLEKASTCN-IGEE----------TNSKLEQLWKDS-----YCQEHYLPFVLSSKLKLWC 3073 
PRIAPULA             ALDAHTKECLIPEG---------SSEADLQLLWEDT-----YYEENHLPFVMRARLKRLL 3093 
DANIO                SLEYCATVN-IDDS----------SPIRLDRMWTET-----FYVETYLQYMMRSMLKQLQ 3064 
ESHARK               ALEYCSTVN-IDDK----------TPADIENIWSDT-----FYQETYLSYMIRSKVKLLQ 3072 
BSHARK               SLEYCSTVN-ISDK----------TPVDLEDIWTDP-----FYMEAYLPHMMRSKVKLLQ 3063 
XENOPUS              PLEYCSTVN-IDTG----------KPPDLNKMWSDP-----FYQETYLPYMIRSKLKMLL 3075 
STERLET              SLQYCSTVN-IDDS----------SPADLEKIWGDP-----FYQEAYLPYVMRSSVKLLQ 3080 
GAR                  SLQYCATVN-IGDS----------SPVDLEKMWSDP-----FYQEAYLPYVVRGMVKQLQ 3077 
HUMAN                SLEYCSTAS-IDSE----------NPPDLNKIWSEP-----FYQETYLPYMIRSKLKLLL 3053 
PLATYPUS             SLEYCSTVN-IDSE----------SPPDLNKIWNDP-----FYQETYLPYMIRGKLKLLL 3061 
TASDEVIL             SLEYCSTIN-VDSE----------NPPDLSKMWSEP-----FYQETYLPYMIRSKLKLLL 3065 
COELACANTH           ALEYCSTVN-IDDK----------TPADLENIWNDP-----FYQETYLPYLMRSKVKLLL 3071 
CAECILIAN            PLEYCSTVN-IDDS----------KPADLNKIWNDP-----FYQETYLPYMIRSKVKLLL 3073 
CANARY               SLEYCATVN-IDSG----------KPPDLSKTWNDP-----FFQETYLPYIIRSKLKLLL 3062 
OSTRICH              SLEYCATVN-IDSG----------QPPDLNKTWNDP-----YYQETYLPYIIRSKLKLLL 3032 
GECKO                SLEYCSTVN-IDDK----------QPPDLNKTWSNP-----FYQETYLPYIIRSKLKLLL 3072 
TURTLE               SLEYCSTVN-IDSG----------QPPDLNKTWSDP-----FYQETYLPYIIRSKLKLLL 3071 
ALLIGATOR            SLEYCSTLN-IDSE----------QPADLNKTWSDP-----FFQETYLPYIIRSKLKLLL 3029 
APLYSIA              DLEKVSVRG-VDSS----------DEPNLDKVWEDT-----FYQEHYLPYMVRSKLKLVL 3099 
TRICHOPLAX           KLEYLSLVN-VDNN----------DPPSFDKIWEDN-----YYQENYLPLFLKSKAKVMC 3045 
SOFTCORAL            KMDHNCIVN-FDEA---------NGVLDLNQIWRDD-----YYKEHYLPFLLCSKTKKFC 3071 
STONYCORAL           ELEKCSVES-IDDK----------NPPDLDKVWSDT-----FYQEHYLPHLITSKLKLQC 3098 
SEA_ANEMONE          DLEEYSKTG-VDDE---------GNPPDLDKIWTDT-----YLQEHYLPFIMRSSIKLIC 3050 
SEACUKE              ELENYATMN-IDDS----------EQQDISKVWDGG-----YSQDLYLPYMIRSKIKLLQ 3070 
LANCELET             NLYEVSTVN-IDED----------SPPNLDKMWDDT-----YFQEHYLPFTIRSKLKLLL 3098 
STARFISH             ELQNYSTVN-IDDN----------SPHDLGKIWSDT-----FYQELYLPHMMRSMLKQLM 3112 
SEA_URCHIN           DMESFSTDQ-IEGK----------GSNDLSQIWNDD-----YQQEIYLPYMMRSKLKRLM 3094 
                      :                                                           
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PARAMECIUM           N-----------KTGEFD---LQKAKYL-------ERRTEHLADEFLL---EKTLIL--I 2969 
TETRAHYMENA          A-----------DTSRWEELKDYVKLWM----NT-EYGKSVLEGPLSY---EMALIT--I 3251 
STYLONCHIA           R-----------TDEYWNNLTKQIAFWQ----KD-QVSKAYLDKNFNY---ELAINS--L 3187 
APHANOMYCESa         TSL----------------LREFIDPILQPTRQQ-DTKLQYLVTRFPD---LIACAN--M 2798 
APHANOMYCESe         NDR----------------LKSFFGSIN----NQ-SDKQRYLNSRFPD---ILAAIY--L 2728 
PYTHIUM              GPADPE----GEDSEMISVLRFFLDDAH----KE-PKRWDLLQTNFGV---ELSLSS--L 2993 
PLASMOPARA           ASP---------SNDLLESLQNFIGDAV----RD-SAKVKLIQSKFSV---ELCLAY--L 2967 
BREMIA               ANQ---------PDSILASLRNFIEGSS----RD-LRKAELVQSKFPV---ELCLVH--L 2948 
AEDES                AGD-----------ERGRRFIALLETWM----HV-PDRMDYIKSNFGE---EIAMLQ--I 3023 
MIDGE                NND----------QDVDDEFMKILEEWI----ND-DVKCKYLKENFPE---EIIMLH--I 3021 
BOMBUS               NEDN---------TEEFQNDFKIMESWL----ND-TTKIKHMKRFFGE----ECSIF--F 2871 
ANT                  SEEK---------NWDSNNDLEVIQSWI----YD-RDKLQTLMPVTGE----SLVIF--L 2941 
WHIPWORM             TS------------APQEEFISFVERGE----AD-EANRQILLSRHAG---CLALLN--I 2989 
TRICHINELLA          TSD----------SAALEELSAFVEQNQ----TV-PKNREILENRHSG---LLVLLN--I 2992 
BEETLE               FT-----------DSSTQHFLSSLNSSL----ES-SHL-AHLETHYLE---EITMLW--I 2849 
BARNACLE             ERD----------GTTTQQLHQFLDAGL----AE-EASRHLLESRFPE---ELALRH--V 2919 
THRIP                QR-----------NEDSKQFLNVINRWL----KD-DAKSSTLSSRFSE---ELSIIC--L 2915 
FLEA                 NS------------SENSEFSFFLSSWL----SD-SEKAAYLKTNFSE---ELSIFN--I 2927 
WHITEFLY             -------------RSGNSEFPQKINQWI----HD-KDKERRKENELLNYVGEQLAVWNAI 3017 
TICK                 EL-----------GSGEDQFLESIRQWL----ED-PARKRLLEAECVE---ELVLLF--L 2963 
TERMITE              DKGV---------DSKREQFLQQVDRWL----RD-RDKSDYLSSHYCE---ELAAIF--L 3017 
DAPHNIA              D----------------------------------NIPLPTVDPVLLA---DLAALA--L 2769 
OSTREOCOCCUS         V---------DW--------SAFFANIF----AN-GESALRWHRSVGV---ELSLHE--L 2961 
STENTOR              F-------------------SQLTEEVC-------KLPSNSLSLRFPY---EMSLLN--L 2665 
KLEBSORMIDIUM        Q---------------HVALQEFLEASM----DD-PAKRARLTDDFGL---QLTAMA--L 3194 
CLUBMOSS             H---------------QSLLTKFLQTSL----VD-STRRDVLLQRFGT---QVAASA--V 2898 
MOSS                 Y---------------HGLLTEFVQSSS----EI-LPKRQFLLNEFST---QLATLA--A 3050 
LIVERWORT            Y---------------GSLADEFVQSSF----KE-PLKREVLLKNYGT---QLATLA--V 3089 
LIGNANO              DKPE----SAIGSDSESAEFMDFLRCTT----DN-DSVRTQFESEHAE---LLASVL--I 3392 
COPEPOD              T------------KDSNVLGYNFLNNSL----TD-KTKSSVLSGTCAL---QLAVLF--G 2928 
GLOBOSUM             GRTLADDTFVPWSPADDNPIKKFLDEAK----KD-AKKRSVLELLFSD---DLLTSA--V 2887 
PALUSTRIS            GFQNDAGIHIEWKEDRPNPLYDFISKAM----ED-AAKRDSLGSLFSK---DLSLAL--V 2962 
NEOCALLIMASTIX       GYYDREKNYHEWDDNNKNPVIQLLEDAL----KD-NNKRDLVNTNYPY---ELSVIS--M 3043 
GLOMUS               SDD---------NSEYRQRFFDFIDGAM----NN-QYQKSLLTTQYPI---ELALSS--V 3095 
LOBOSPOR             GRRE-SEMLEFWTAENPNPLFQFIDEAM----NN-PSHRQILTTQYQP---ELALAA--V 3046 
SYNCEPHALASTRUM      GIMIDQSNRADWTDDNPNPIYVWMSDAF----QS-KDKEEYLLQNHAC---DVALVT--M 3028 
FUNGIVORUM           --------------NRWEQLWQFISTSF----ED-KTKRGILESEYLK---EMAFVA--V 2992 
HALBUM               --------------ENWPDLYQFMGSLT----P---SQHQYMESSFPG---ELAFLE--I 3150 
DPURPUREUM           --------------ENWNQLYQFIGKLE----P---HQYQYLEDKFSG---ELAFLE--V 3116 
PVIOLACEUM           --------------ENWPSLYQFISSLN----L---EQYQFLETKFPG---ELAFLE--I 3127 
AMPHIPOD             S----------N-AESDGGLLQFVNNAM----KD-EPRKMLLEDNVSL---QLGVLS--V 3106 
SHRIMP               D----------G-SETDGNLIAFIDQSM----GD-HRHRSMLEGDLPL---QLGVLA--A 3070 
MUDCRAB              D----------G-SETDRNLNAFIDSAL----GE-PNHRNLLESTLPL---PLAIMS--A 3063 
TARDIGRADE           ENSAE------Q-EKAGDALDAFIKDAM----EI-SGRRDFLQRKFGF---ELFIYQ--L 3101 
HYDRA                EEKY---------DLVHKEFQSFIDSSL----SD-EYSKCQLQMRFCE---DLALLK--I 2968 
SALPINGOECA          S------------AVVCACLQAFVEAAR----PH-DDRWAHLQYHFAM---ELAMLS--V 3115 
SPIDER               N------------GKSDPSLLNFFDESR----KD-DENKTHLEIHFNE---ELALLY--V 3065 
LIMULUS              E------------ERQDQSLLSFFDNSM----QD-PDKKEYIEEHFTE---ELALLY--V 3119 
SCORPION             E------------NRNDQSLLCFIDSAL----KE-ENKKKYLEENFSE---ELALLY--I 3084 
ROTIFER              QEDEN------E-QKKHKDLIRFINGLE-------VEKKKYLEQSFCQ---EMALIS--L 3017 
CIONA                QGNI----------EAGNELCEFFDDSM----QGDDARKNMVEKNYSE---HLAMMY--I 3110 
OCTOPUS              Q-----------QDINQTEFLKFIDNAL----KS-PFKSNILEHQFSK---ELSLMF--L 3029 
CAPITELLA            N----------G-DTSQDNLLSFIEESL----KT-PVHKAFIEGSFSS---ELALVC--I 3080 
LIMPET               L----------G--GDQQSLLTFVDTSM----KT-TEYRAVLESRYSM---ELSLMY--L 3059 
SCALLOP              Q----------G-DHHQQSLISFVDEAM----KI-PEHKSLLENRYCG---DLALLA--V 3122 
LINGULA              Q----------G-NEDQQDMLDFVDNSM----NV-EEQKIFLEARYSE---ELALLY--L 3087 
OYSTER               Q----------G-DGDQQPLLTFIDDCM----KQ-TEQKALIESRYSE---ELALMY--I 3076 
SNAIL                H----------G-DEKQQSLLSFIDDSM----KN-PQHRAHLESRYCE---DLALMY--V 3090 
SPONGE               T------------DDSDHGLASFLDKSL----SE-EANRSVLESHYPQ---ELTLSY--V 3111 
PRIAPULA             V-----------EGARDQTLLSFVDAAT----GH-PDRRAVIETWHGE---ELALLY--I 3132 
DANIO                M------------GETNQDLLSFVDAAM----KT-EEHKIIMETHYSQ---ELSLLY--I 3102 
ESHARK               S------------GEVDQSLLTFVDRAM----KV-EQRKAVIETYYSQ---ELSLLY--I 3110 
BSHARK               L------------GENDQSLLTFVDNAM----KV-DQRKTVIETRYSQ---ELSLLY--I 3101 
XENOPUS              G------------GNNDQTLLTFVDEAM----KV-EQRKVLMETFYSQ---ELSLLY--I 3113 
STERLET              L------------GEPDQSLLTFVDNAM----KV-EERKSIIETSYSQ---ELSLLY--I 3118 
GAR                  L------------GGQDQSLLTFVDNAM----KV-EERKSVMETNYSQ---ELSLLY--I 3115 
HUMAN                Q------------GEADQSLLTFIDKAM----HG-ELQKAILELHYSQ---ELSLLY--L 3091 
PLATYPUS             Q------------GGSDQSLLTFMDEAM----KK-EKQKTLIETHYSQ---ELSLLY--I 3099 
TASDEVIL             Q------------GASDQSLLTFIDEAM----KK-EPQKTLIEVHYSQ---ELSLLY--I 3103 
COELACANTH           L------------GQGDQSLLTFIDNAM----KV-EERKALLETHYSQ---ELSLLY--I 3109 
CAECILIAN            Q------------GKDDQSLLTFIDNAM----KV-EQRKALLETNYNQ---ELSLLY--I 3111 
CANARY               S------------GENDQTLLTFIDEAM----KT-EQKKAIIEMHYSQ---ELSLLY--I 3100 
OSTRICH              N------------GENDQTLLTFIDEAM----KT-EQKKAIIEMRYSQ---ELSLLY--I 3070 
GECKO                H------------GGDDQSLLTFIDEAM----KT-EQKKALIEMYYSQ---ELSLLY--I 3110 
TURTLE               H------------GGNDQSLLTFIDEAM----KI-EQRKALIEMYYSQ---ELSLLY--I 3109 
ALLIGATOR            H------------GGSDQSLLTFIDEAM----KI-EQRKALIEMHYSQ---ELSLLY--I 3067 
APLYSIA              A----------G-EGNQQPLLTFMDRAL----SD-EGKKQYIQSRYCE---ELALLY--L 3138 
TRICHOPLAX           ENDLA------G----SDDFIQYLNKSL----AN-DEHLSVLENRHCD---CLALIH--V 3085 
SOFTCORAL            I------------GDRDEVFFNFIFDSL----KN-EERKVYLENKYSD---ILALLF--I 3109 
STONYCORAL           Q------------GSGDMTLNEFVAKAM----KT-SERAALLRSRYSD---SLALMY--V 3136 
SEA_ANEMONE          E------------GEERPCFLEFLRHSM----MN-EERKAFLESRYGD---DLALLF--I 3088 
SEACUKE              SSLIE------GADTADESLLQFVDNSM----QQ-QDRRNILEVRNSE---DLTGLF--V 3114 
LANCELET             E------------GEMDQSLLNFVDSAM----QK-PDRKALLESRYCE---ELAMLY--L 3136 
STARFISH             E------------GGEDETLLQFIDASM----SD-ADKRAFLEARYSE---ELSTLY--T 3150 
SEA_URCHIN           E------------GSEDDSLLGFIDSSA----KD-QEKRVILESRYTE---ELAALS--I 3132 
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PARAMECIUM           SEQDIDQSRYFLQ-KAQRRFLTQWSSLLSQNELLSKQLRHKHLEQLQMMHEMGEIQSIYS 3028 
TETRAHYMENA          LDGDIDRTRYYHK-LSQNQFLRVWSNFGSFATAS----KHEYLSNIYKNYELKEYLHLDG 3306 
STYLONCHIA           TCKDYDRARFYLD-KETNELLSQWKNLTKLSQVA----QHFLVQRIQKIYEMREFLQSIK 3242 
APHANOMYCESa         QLLQWSHAQAAVD-EFYATCLHQWSS---MPASH----RLRQLQRLPNMVFLDDVLDVIK 2850 
APHANOMYCESe         QCQQTSDAQAAVE-DFYQTCLNQWSS---MPTAH----QKRQLERLPNAVFLDEVLNTVR 2780 
PYTHIUM              VFGDANQARVFVE-KLFSSFLARWNGTSRIANLT----RLELMQTLSSAVELDDLLSISQ 3048 
PLASMOPARA           ASGDKNQTRVCVE-NFYLNFLKIWRQTSPMATIS----RMELLQSLSLIVEIDEALIRLN 3022 
BREMIA               LSNDNTNARFCIE-TFYSTFLTMWRHTSPLASSS----RLQLLQALSSMVQIDELFHRFG 3003 
AEDES                ASGEYSRAKMYSN-QVMRQFLEEWSYLDVLSDKL----RVSKLLDIRKVSEIYSF---SS 3075 
MIDGE                LDSKIAEGQLEAE-KAIRFCCEEFSGLERFDEKH----K--CLLKARNIAELTNFIHLTT 3074 
BOMBUS               LHNQLEVAREFLL-NSSDEIREQWIRLHPLSTQL----RICKLQKLRIINDVNKFIKILK 2926 
ANT                  LKKDIKKATDLLN-KLLDMTGKQWVELSPLCIEL----GICKLFKLQIMNDLDASLKILR 2996 
WHIPWORM             VQRDYVKAKFLTH-TAFDTILMTYPSLRVTDLQA----RRQVIQDMHVLAEMLAYVKLA- 3043 
TRICHINELLA          LREDFTKSQYFLN-VAIDSFLKCYPTLRVCDVTA----RLKLVQDLLPVSETAKFLHLLH 3047 
BEETLE               FKNDIQEAEHYLK-IYINNFLEDWQQLDSFYANL----RYMKLLKLRNMIDIDKFLDV-L 2903 
BARNACLE             ACGQLTRARHYCH-MAQESFVRDWSAAEAAGGQS----RTPLLQRLRTTTELQQFLDAV- 2973 
THRIP                MKKKFPQSRFYGS-KTLSKFVDEWSELNPLFRKR----REVMLLGIHSITDAMA---FFV 2967 
FLEA                 INGDIFGGGYYLE-QKLIMFLKDWSNLNFLSNEL----RLMKLMDIQKTSEIQMFMRTTK 2982 
WHITEFLY             EVDSFERGKLYAK-GHLSNLLNDWAHLNPLSHQL----RTKKLLDFQLLSDILNML-FAT 3071 
TICK                 LQKDMGKADYYVR-CFAEQFLEEWSGLSVLTPAL----LEGKLESLMVLSDLAE---YVK 3015 
TERMITE              IQDKLDQAQHQVE-HSLTMFLDSWAALNPSSHNL----RTKQLLDLQKTAELKACLAFAT 3072 
DAPHNIA              RNGNGDRAAICIS-KATDNFSSRYSQLSPLNFGG----RRNLLEHVCIISEIQTFMEHSD 2824 
OSTREOCOCCUS         TNNRREQARNALE-HVFEGFLEAWSATCASSIAI----RRKILQALQPAVEISETLRAME 3016 
STENTOR              TQDDTDRARHYLD-LEFTHFVEKWQSLNPLSLIA----KHKLVQKLQKIFELSEFVTNIK 2720 
KLEBSORMIDIUM        AGGQYDRARFHLS-NCYRNFRRKWGALHPLAVGA----RHAQAEQLQIMVEFDEFLSFVS 3249 
CLUBMOSS             FNDEIDHARCYLA-ECYKTFRKRWSALHPLATGA----RRLQVRILQRAVELEEFVDFSS 2953 
MOSS                 INKEWDRARFYLG-QCHLIFRRQWSALHPFALGS----RHQRVRQLQKIVELEEFITFIS 3105 
LIVERWORT            VNDQFDRARYYIS-YCYKSFRNQWAALHPLAIGA----RHRQVQKLQKITELDEFVEMMT 3144 
LIGNANO              KTGKYHNAMAYVD-SALDRVLNNVSSVPALQRQF----HLSNMASVHRLTELRESLTLLT 3447 
COPEPOD              ARGKLSDGLRICK-VGKESKRLQLFSQNILLSGD----PISELLNLQAFCELEQYLTQLN 2983 
GLOBOSUM             IARDLNLARYFVD-ISWKQFVAAYAELNTSALVS----RIDLLASLQHIYEFDEYLRILK 2942 
PALUSTRIS            ASGDLNRALHYVQ-RAQDEFLQGFATLNPLAYEA----RLSKLSQIQVVMELRSFLQLSQ 3017 
NEOCALLIMASTIX       MENNINQTRFYIY-QTYEMIFKLLSNSNYFTNNN----HLIKASEIQSILEISEAVDFIE 3098 
GLOMUS               TKKDLEQGRFYVR-KAFDNFLFAWSTLHPLAIGT----RLGKLSSLQQIVEIEEFLNLIQ 3150 
LOBOSPOR             MRRDFKQASHYVR-RSYNRFLSIWSNLHPLSEKP----RLHELANLQRVVELEEFLGAVD 3101 
SYNCEPHALASTRUM      YQGKYERALRYLQ-HSYDDMLTVWSSLHPLAHVS----RMARLSNVQRTVELEEFLNIVA 3083 
FUNGIVORUM           TQNDFDRGRYYVS-KFWHQFMSLWSKLQSFDFQA----KQIQLQQLQNVVELEEFLEFVS 3047 
HALBUM               TRSDFNRSQYYIQ-KFYRLFRDQWASTHPLALAS----RHRILQPIQKVVEVEEFLGLVT 3205 
DPURPUREUM           TRSDHNKAAYYVS-KFYQNFKQQWSSSHPLAIAS----RHRILQPLQKIVEVEEFLNLT- 3170 
PVIOLACEUM           TRSDHNKAQYYIQ-KFYQTFKEQWASSHPLAIAS----RHKILQPIQKIVEIEEFLSLSL 3182 
AMPHIPOD             YQESPTIARTFLL-SATNALVGKLGHLSHLSPKP----LAAALRHLQLILEMDQYLSILQ 3161 
SHRIMP               HQEKFEQANVYAN-TATSMTLLTLSQYSVLTPNP----LLDTLQNVQLLTELSDCLNNVK 3125 
MUDCRAB              HQQKMAQARHYIT-LATSKVLLTLAQSSLLTPKP----LTGTVRDIQLVTELGEFLETLD 3118 
TARDIGRADE           LASNLSEADFFLNTHAVKNWLEEWAGTTQLNLQG----RRKQLPMLQLMTEARRYLDVRH 3157 
HYDRA                LQDNYGAAHHFLK-IAETSFLDEWSLTSQFINDD----CMIKLNKLQRVEEMISFVSLMT 3023 
SALPINGOECA          LREDFDLARYHLS-QALQRFLDDWTTLSPLMTET----RRASLQRLQCMVELQEFLDFVG 3170 
SPIDER               VQDKFKIARQYSS-SCLHKFLKEWQTLSQVALEM----QHSVLQNLQKYVELDEFLNLID 3120 
LIMULUS              IQEDYDRARFYST-SCLQKFLQDWSSLSIMTPGV----RESKLHSLQKLVELKQFLDFMA 3174 
SCORPION             IQENYDRAQYYSQ-LCLQDFLKEWSSLNVLMPII----RKTKLQSLQKHIELQEFLNFID 3139 
ROTIFER              HQNDLSAANYYAH-LAIQKYLTEWSSTNKTIKQN----QINKLQSLQSIVELNEFLKFIN 3072 
CIONA                YKGDYDSAKFYAD-KAADSFSHQWSNLDSLMKDR----KENLQCIFPRLNDINDFLDLVC 3165 
OCTOPUS              WQENYDKALIYIN-NAIQQFLLEWSNTDILMKSR----RKYLLQNLQVLSEIQNFLSFFK 3084 
CAPITELLA            HQELYDKAKHYAN-MSLQAFIQDWANLSTTRTST----RATKLQKLQEFTEMQEFLSVIK 3135 
LIMPET               WQDNYDRARHYAN-LALQKFLQDWSSTDTLIVAS----RTSQLQTLQPLVELHEFLTYIS 3114 
SCALLOP              WQEDYDRARHYTA-MAVQRFQQEWSSTDTLMMSS----RVNKLQQLQPLVELQEFLDFIS 3177 
LINGULA              FQEDYARARHYTS-IVFKTFLQDWGSIDTLMTTT----RIGKLQILQKLTEMQEFLDFVS 3142 
OYSTER               WQADYDRARHYST-LATQQFLLDWSSTDSLMSVS----RKSQLQRLQPLVELQEFLSFMA 3131 
SNAIL                WQKNFDLARHYAR-LAVQSFFQDWSSTDSLMTAS----RTHCLQRLQPLLELQEFLDFVA 3145 
SPONGE               LRDDYDRAYYYLS-LSLKAKQQIWSVQDGISSSTG--AVSSTVQSLQRLTEMNEFITFMK 3168 
PRIAPULA             VQGDYTRARHHAA-RCLQAFLRDWASLDALMLAS----RAARLRSLQKLTEMNEFLDAIT 3187 
DANIO                LQEDYDRAKYYAN-NCMQVFMQNYSSIDPLLNRS----RLTVLQSVQALTEIQDFLNYIT 3157 
ESHARK               LQDDVDRAKYYIN-NCMEVFMQNYSSIDTLLHQS----RLTKLQSLQAVTEMQDFLHFIS 3165 
BSHARK               LQDDFDRAKYYVN-NSIQSFMQNYSSIDPLLHRS----RLTKLQSLQTLTEIQDFLHFIT 3156 
XENOPUS              LQDDFDRAKYYIN-NGIQVFMQNYSSIDCLLYQS----RLTKLQSVQALTETQDFISFIR 3168 
STERLET              LQGDFDRAKYYVN-NCMQVFMQNYSSIDTLLPGS----RLTKLQSVQALTEIQDFLNFMT 3173 
GAR                  LQDDYDRAKFYIN-NSMQVFIQNYSNIDALLYGS----RLAKLQSVQALTEIQDFLYFIT 3170 
HUMAN                LQDDVDRAKYYIQ-NGIQSFMQNYSSIDVLLHQS----RLTKLQSVQALTEIQEFISFIS 3146 
PLATYPUS             LQDDFDRAKYYID-YCIQIFMQNYSNIDALLLQS----RLTKLQSVQALTEIQDFTNFIS 3154 
TASDEVIL             LQDDFDRAKYYIE-NSIQVFMQNYSSIDALLHQS----RLTKLQSVQALIEIQDFVNFMS 3158 
COELACANTH           LQDDFDRAKYYVG-NCMQVFMQNYSSIDTLQHKS----RLTKLQSVQALTEMQDFLGFIS 3164 
CAECILIAN            LQDDFDRAKYYID-NGIQVFMQSHSSIDTLLNKS----RLTKLQSVQALTETKDFIHFIS 3166 
CANARY               LQDDFDRAKYYIS-NGMQIFMQSYSSIDSLLYQS----RITKLQSVQALTEIQDFINFMT 3155 
OSTRICH              LQDDFDRAKYYIS-NGLQIFMQSYSSTDTLLHQS----RMTKLQSVQTLTEIQDFIHFMT 3125 
GECKO                LQDDFDRAKYYIS-NAMQVFMQNYSSIDSVLHQS----RLTKLQSIQTLTEIQGFVNFIS 3165 
TURTLE               LQDDFDRARYYIS-SGMQAFMQNYSSIDTLLHQS----RLTKLQSVQALTEIQEFINFIS 3164 
ALLIGATOR            LQDDFDRARYYIS-NGMQVFMQNYSSIDALLHQS----RLTKLQSVQALTEIQDFINFMR 3122 
APLYSIA              WQEDFDRARHFTS-LAFQRFLQDWSSTTSLMVSG----QTDILRRLQGLVELQEFLDLVG 3193 
TRICHOPLAX           LLEKYDRARYYLD-FSIQKFLQDWSALDSTLLYS----RASKLQSLQTLTEMQEFLQFMD 3140 
SOFTCORAL            LDEDYDRARYYTS-ICLQAFLEDWSGLDSIMTSS----RSAHLQSLQALTEMQEFLDFIS 3164 
STONYCORAL           LQDNCDSASYYAA-LSEQSFLSDWAGLDSNLRSS----RSIKLQSLQKITEMQEFLEFIA 3191 
SEA_ANEMONE          LRDDYGRARYHVT-NCFQAFLKDWSGLSSMMVSS----RASKLQSIQKITEMQEFLEFVV 3143 
SEACUKE              IQEDYQRARYYLD-NCTKSFLEEWSSMNPLMTKT----RSSKLQGVQRLMEIHQFVDFMN 3169 
LANCELET             YQDDYGRAKYYVG-NCTDAFLQEWSGMDRLMTSS----RAAKLQSLQKLTEMQEFLELIS 3191 
STARFISH             IQEDYDRAMFYLA-NCRQSFLHDWSGLGPLMISS----RRAKLQCIQRLTEKQNFLKLAI 3205 
SEA_URCHIN           LKEDYNRAKYYLA-NSTSSFLQEWSGLGPLMLTS----RLSKLQDIQKLTEAEQFLQLAN 3187 
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PARAMECIUM           GVE--------------------------------IDIDKKMQILNTWAVRSP-----SL 3051 
TETRAHYMENA          KIE--------------------------------ATYEDFNSLFKNWQNRKP-----SN 3329 
STYLONCHIA           QEGLQTK-S--------------------------DIVPQVIKSIHKWMARVP-----SY 3270 
APHANOMYCESa         THGG----------------------------------GAMSPCVEKWKPIVP-----LV 2871 
APHANOMYCESe         N--A----------------------------------SSIESCILKWKSITP-----LV 2799 
PYTHIUM              KSVVKTE-S------------------------TTAMDSRYISFVEGWSRALP-----SQ 3078 
PLASMOPARA           EDGSD---I------------------------C--KNENHFGFVNEWKQKPP-----FT 3048 
BREMIA               RDTFE---M------------------------RKTKLQDFVGFVKLWERFSP-----SM 3031 
AEDES                LLSNRMK----------------------------E--DQLKKLVFNWSSSFP-----TA 3100 
MIDGE                STDVSMI----------------------------E--KKVKQLLHSWKTSKP-----IP 3099 
BOMBUS               SAESSTD----------------------------L-----NEILKFWDNSMP-----SS 2948 
ANT                  CTKKTDY----------------------------LNKTVSKALFNFWSMKTP-----TI 3023 
WHIPWORM             ASGEA-T----------------------------I--PRIGALCTLWANSGS-----DL 3067 
TRICHINELLA          ASEHL-K----------------------------L--ESVVRLCRFWLRYGL-----DV 3071 
BEETLE               NNISIEN----------------------------V--VEIDGLVKYWNRAAF-----EN 2928 
BARNACLE             --TAPDP----------------------------T--AAASSLLDHWERNYP-----AA 2996 
THRIP                EGKELQS----------------------------V--EESRNVLKKFEKVLP-----VP 2992 
FLEA                 KSDKIEY----------------------------A--ATVRKLIKKWLNNMA-----KP 3007 
WHITEFLY             DSFALTQ----------------------------M--TKMERLLKDWNKHSP-----AI 3096 
TICK                 HHTRRGT----------------------------E--DDVDRLLSKWRLRVP-----SN 3040 
TERMITE              NGEHSKQ----------------------------E--LLAKELVKRWNKNVP-----SA 3097 
DAPHNIA              IIPNAS---------------------------------------------H------PQ 2833 
OSTREOCOCCUS         EINDILC-L---------SS-----TGSNI--D--RANTIVSDLDSIWRSRWP-----SA 3052 
STENTOR              PKKDEEE-Q--------------------------EHKQNLISILNSYKTRTP-----SI 2748 
KLEBSORMIDIUM        SSSGDQLAAVTARTGPLPSSSGRSLPGGLLNPDNKDPLRQVGDLLDTWQHRWP-----SW 3304 
CLUBMOSS             RPDRS----------------------------------NISRLLSKWRQRWP-----ST 2974 
MOSS                 KPEAG----------------------------------ELSRLLSGWHKRWP-----SP 3126 
LIVERWORT            NQQSE----------------------------------QLPRKLVEWRHRWP-----SS 3165 
LIGNANO              GDRRRQD-----------------------------VVSSTADLLAKWRQRRP-----DF 3473 
COPEPOD              LS-------------------------------------NPNKILKLWEQNAP-----VS 3001 
GLOBOSUM             LPGLA---S--------------------------TKDEQLCSLFAGWRHRYP-----S- 2967 
PALUSTRIS            D---H---K--------------------------SRSLRFEALIKQWARYPS-----I- 3039 
NEOCALLIMASTIX       NINSDHSK------------------------------YIFNKMISKWDTRYP-----SN 3123 
GLOMUS               SSEKDQ---------------------------------IWDSMISHWERRFP-----SK 3172 
LOBOSPOR             KALRDPMA------------------------------SFLASLISKWDHRFP-----SV 3126 
SYNCEPHALASTRUM      EYQRKNKAL--------------------------STADRVTNYIKMLQARYP-----DP 3112 
FUNGIVORUM           R---EAH-L--------------------------ENTTALNTLMDGWLQRYP-----SS 3072 
HALBUM               ---NDKR-A--------------------------IEVDKMEKLVSLWKTRYP-----SS 3230 
DPURPUREUM           ----SNQ-N--------------------------ISNNQLDHLLSQWKKRFP-----SK 3194 
PVIOLACEUM           FSINSDV-T--------------------------INTNQLNSLLKQWKHRYP-----SL 3210 
AMPHIPOD             ENSEAG--K--------------------------K--ALASKLCSSWLHNLP-----RK 3186 
SHRIMP               YADRDF--Y--------------------------S--SKVKQTVTSWKKQKC-----RI 3150 
MUDCRAB              YTHNEN--Y--------------------------P--NKVRKTVKNWKTQET-----CL 3143 
TARDIGRADE           QIAH--------------------------------SPQKGRELSEQFHHFLANSEREAY 3185 
HYDRA                SDNY--K-D--------------------------TA--KVQEFFSYWSNRLP-----DP 3047 
SALPINGOECA          QETN-LA-S--------------------------ET--SVNTLLSSWSKRTP-----TP 3195 
SPIDER               RNNS-YQ-Y--------------------------KS---AIKTLKYWQKRLP-----NA 3144 
LIMULUS              EENN-FN-S--------------------------ER--PAKSLLKQWELRLP-----SV 3199 
SCORPION             TYRN-ID----------------------------EY--HFKNLTDRWLKRYP-----DI 3163 
ROTIFER              SNQA-FT-V--------------------------NLAKKIDNLIDVWTDSMP-----NM 3099 
CIONA                GENE-IS-S-----------------------------QSVKNLVSCWSNSLP-----NT 3189 
OCTOPUS              NKEK-IK-S----------------------------CSSINRLFNCWEKQTP-----SL 3109 
CAPITELLA            TTSG-ED-F--------------------------PR--QIDRTLHKWEARSP-----DR 3160 
LIMPET               NEND-IT-H---------------------------T--TANQLLKSWQKRQP-----HK 3138 
SCALLOP              RESN-FS-S--------------------------PG--PGNRLLEKWERRSP-----DM 3202 
LINGULA              NEDT-FQ-D--------------------------SQ--AALSLVTRWQTRSP-----DP 3167 
OYSTER               SEGN-FT-S--------------------------VT--PANSLIERWQARAL-----HP 3156 
SNAIL                DKNN-FT-S--------------------------FE--PSHQLIARWEQRYP-----HV 3170 
SPONGE               SNDN-FS-S--------------------------PG--PVNNLLRKWRKRFP-----DP 3193 
PRIAPULA             ATPDAFT-R--------------------------N--DTARALVDRWMDHMP-----HP 3213 
DANIO                GD----V-S--------------------------VN--SLKFMIRRWTSHYP-----DA 3179 
ESHARK               KEYN-FI-S--------------------------EV--PLRKLLRTWTGRYP-----DA 3190 
BSHARK               KGSN-LT-S--------------------------EV--PLRKLVRTWIGRYP-----ES 3181 
XENOPUS              KPGN-VS-S---------------------------S--SLRKLFQGWMKRYP-----DS 3192 
STERLET              KD----V-S--------------------------QT--SLKSLIRIWTDRYP-----DA 3195 
GAR                  KD----V-S--------------------------TA--SLKTLIRTWTHRYP-----DD 3192 
HUMAN                KQGN-LS-S--------------------------QV--PLKRLLNTWTNRYP-----DA 3171 
PLATYPUS             RPSN-LS-S--------------------------QA--SLKRLLRIWTNRYP-----DA 3179 
TASDEVIL             KQGN-LS-S--------------------------QA--PLKRLLRIWTNRYP-----DA 3183 
COELACANTH           KPDH-LN-S--------------------------RA--SLRRLLRNWSDRYP-----DA 3189 
CAECILIAN            KPSN-LT-S--------------------------QT--SLKRLLRIWSSRYP-----DS 3191 
CANARY               KRSN-LA-S--------------------------EA--SLKRLLRTWTSRYP-----DA 3180 
OSTRICH              KTSN-LA-S--------------------------QA--SLKRLLRIWTSRYP-----DA 3150 
GECKO                RSGN-IA-S--------------------------QA--SLKRLISIWMSRYP-----DS 3190 
TURTLE               KPSS-LA-S--------------------------QV--SLKRLLRIWRSRYP-----DD 3189 
ALLIGATOR            EPSN-LA-S--------------------------QA--SLKRLLRIWTSRYP-----DA 3147 
APLYSIA              IDGG-GG----------------------------VSPSGVRVLVDKWQHRWP-----HS 3219 
TRICHOPLAX           DGRN-FE-S--------------------------VT--PVLSLISKWSTRFP-----NE 3165 
SOFTCORAL            HEDN-FS-T--------------------------IS--SVKSLLKRWSSREP-----DP 3189 
STONYCORAL           EEGN-FS-----------------------------SPMPVLSLLNKWYSRLP-----HP 3216 
SEA_ANEMONE          KEGK-LL------------------------------KKTLEDLFSRWSVRFP-----NS 3167 
SEACUKE              KSDV-TQ-S--------------------------EGCRKSRQMLERWSSCLP-----DP 3196 
LANCELET             NDRN-F-----------------------------ETPWPVTRLLEKWSSRYP-----DN 3216 
STARFISH             KPDL-QE-A--------------------------IGCQKSLELLDRWSGCHL-----DS 3232 
SEA_URCHIN           KPFS-EG-L--------------------------KS--SATRLVSDWSRNLP-----DP 3212 
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PARAMECIUM           Q-D-SLYTWNRIYQNRLIMANQ-----------THP------------------------ 3074 
TETRAHYMENA          TYD-NQICWDQILNSREIFALALYQKYNLEDQFVNK------------------------ 3364 
STYLONCHIA           AFD-TIVVWDDILTARNLYIDL--YKFRLKDEFTTS------------------------ 3303 
APHANOMYCESa         HQD-SLDAWSTYHLIRNVGYESLVAATDESKYG--------------------------- 2903 
APHANOMYCESe         QAD-TLKTWSSYYLIRNLGYDVLTAHSQGQAKG--------------------------- 2831 
PYTHIUM              GEG-SMALWSHFYLVQQVVRSFLLHSGSEDGLI--------------------------- 3110 
PLASMOPARA           GEE-GMVLWSQHTMVQNAITSLMLNRAHDQGVL--------------------------- 3080 
BREMIA               SED-GIELWSQHTMVQNTIVDFLLKTASDQGML--------------------------- 3063 
AEDES                -SD-SPTVWDTLLVYRKFVLNKLETLLEASADD-------------------------RL 3133 
MIDGE                -SD-SLVLWHDLLAYRRNFHRILEENYEKFGNV-------------------------TE 3132 
BOMBUS               -LD-AILPWDKLTSYRTYFINKLLDDKLKEWNESLI-------QNDS-------DSNPDE 2992 
ANT                  -RD-NLIQWNKLAAYRAYSSMLFYDSCQK------------------------------- 3050 
WHIPWORM             -TTYTTPVVDDLVCNRNLFIEQADDLAGGK-TA--------------------------- 3098 
TRICHINELLA          -ETTLTTTADDVVLNRKTFLEMFGKGLVDS-GI--------------------------- 3102 
BEETLE               -LP-SILLKEDRVLYRKQFLRTLVRKIESFDND--------------------------- 2959 
BARNACLE             -QE-SLAFWERLVGRRHLYVDQLPPGTR-------------------------------- 3022 
THRIP                -QD-SLMSWETRLTYRFACMKYMPTEMEK------------------------------- 3019 
FLEA                 -SD-SLLIWESKLAYRLMFSNHIKKQLATL-PQ--------------------------- 3037 
WHITEFLY             -SD-SLTHWDTRLLYRCLFLNQVWKELGND-LE--------------------------- 3126 
TICK                 -AD-SVLLWNDVISNRCFLVKSLGQ----S------------------------------ 3064 
TERMITE              -FD-SLLRWDIRAMYRKKFTNRIDQMLENT------------------------------ 3125 
DAPHNIA              TGD-SLLVWDSILALRTFFAQRKKTERNLA------------------------------ 2862 
OSTREOCOCCUS         VHD-PSEAWERVVTFRSRMMSTIVGVIPEIETT--------------------------- 3084 
STENTOR              ALD-DINTWEEILFARLLFYDTINQNINLNVEEL-------------------------- 2781 
KLEBSORMIDIUM        EHD-RVGVWDDVVRHRALCLERAKGHMGMLAQAGHV---------------------ANY 3342 
CLUBMOSS             ERD-DVVAWDDILQNRLVFLQKLQGLFNTTPEAK-----------------------ADQ 3010 
MOSS                 NFD-DVEAWDDIAQNRLLFLKYIQEHFNNPVQRNS---------------------FDDK 3164 
LIVERWORT            KLD-SVEAWDDIVKNRLVFFHKIQGLVNRQVSTGSVL--LGATD------------TRDK 3210 
LIGNANO              IRD-ACDSWERTVAVRLLCANKMLLVDGLDDLA--------------------------- 3505 
COPEPOD              -ST-DLNEWDNILTTRCLYNEKREKKMEDEDSN--------------------------- 3032 
GLOBOSUM             ATD-SISVWDDVISGRKLMIEKVSAMLNNPPDQENN------------------------ 3002 
PALUSTRIS            DLD-SIEVWDDIMLTREVTAEKWAEVGFSPEEKS-------------------------- 3072 
NEOCALLIMASTIX       NEI-SIDYWFDICENRETILNQIKKAIENDSNINNN------------------------ 3158 
GLOMUS               TLD-SSNTWDDIVTTRQSILKEMAERIKLNRFNR-------------------------- 3205 
LOBOSPOR             STD-TMVTWSNVLDDRKLMIQRLEDYTAYSRRQE-------------------------- 3159 
SYNCEPHALASTRUM      KRD-GTDVWDDIIKSRNMFIEELKGVIDQKDLPN-------------------------- 3145 
FUNGIVORUM           EVD-PLTVWDNIVTNRGIYMEKIHERQSSTVRG---------QNE-----------INEH 3111 
HALBUM               -FD-DILVWDDLVSFRSVLLEKIYERFIGQNNN------------------------DEA 3264 
DPURPUREUM           -QD-DIMVWDDLVFYRSVLLEKIYERFSTFCTDK-------------------------S 3227 
PVIOLACEUM           -MD-DIEVWDDIVSFRSVLLEKIYERFTTSFANIES------KNQ-----------DQES 3251 
AMPHIPOD             -ED-DAVFAQFLASYRGIYLHFMSKMCGRE------------------------------ 3214 
SHRIMP               -DD-NPLMTQCLASYRDLYLHLMEKKLPEDS----------------------------- 3179 
MUDCRAB              -TD-SSVLMQFLSSHRELYFQFLEKELPQDC----------------------------- 3172 
TARDIGRADE           AND-PVGVGNDLATLRCYYSHVLASQPKNR------------------------------ 3214 
HYDRA                KKH-STIAWNDIVLSRCAFIKKFKSVYLSDRYACQL------------------------ 3082 
SALPINGOECA          YKD-PIHVWDEVTIFRRVYFSKIIHGCYRPRYGAKA--AEMLQQVDLTD----SRA---P 3245 
SPIDER               -ID-PVDIWDDVIANRQLYIQKLGDKFGNQVEKMEVS-LSDSLNNDSI---------HED 3192 
LIMULUS              -AD-PLHVWDDIVTNRIMFMEKLREKVVGSVPDQDSA-ADSSMKT----L-------SQE 3245 
SCORPION             -FD-SVNIWDDIIMNRSLYMEKIVSKLQETNNQSTSFSLEESMDTSIVDS-------EPN 3214 
ROTIFER              QTD-PPCTWDDVITNRSIFFEFIEEKYLNSVC-LTD--PETSTTFLGDSVMNDFDEDLSN 3155 
CIONA                NFG-SITAWNDCIVYRSFFMDQLQKKLNIES---------DSMLH--------------- 3224 
OCTOPUS              LED-PVKVWDDVITNRLTYIDQITIERNKPE-------YSDAMDTN-------------- 3147 
CAPITELLA            LLD-SVVIWDNIILNRNVYMDHFAEHLTSID----------------------------- 3190 
LIMPET               LLD-PVNIWDDVISQRNVYLDHISQCLAGKN--------KESQEM--------------- 3174 
SCALLOP              LLD-SVRVWDDIVTNRNVFLDHIGARLMAR-E--QN--SEDSMEV--------------- 3241 
LINGULA              IVE-PCNIWDDIVTNRCLYVDQLCHKLSSVQE--E---------F--------------- 3200 
OYSTER               LLD-TEAVWDNVVTNRMVFLDHISNRLSTSLV--KK--EEDAMEE--------------- 3196 
SNAIL                QLD-LVDIWDDVVTNRNVYMDKIRDQMLSSNL--ME--E-----D--------------- 3205 
SPONGE               KLD-PVPIWDDIITTRWMMLRKISTKLQDSVL-SQQ--C-------------EYLLDDDG 3236 
PRIAPULA             TLD-PVSIWDDTVINRCLYMDHLSRHFHGNQP---------------------------- 3244 
DANIO                KLD-PMNVWDDIITSRCFFLDKILKRLKST--------PENSMEVDGADQG--------- 3221 
ESHARK               KMD-PMSIWDDVITNRCFFLDKIQERLVSV-----Q--ADESMEVDREGEV-ETRMEVDK 3241 
BSHARK               KLD-PMSVWDDVITNRCFFLDKIKERLSLL-----Q--ADDSMEVDDEGA--ETQMDIDK 3231 
XENOPUS              KMD-PMNIWDDIISNRCFFLDKIQDVAVGHPQ---L--VDESMEVDDLADG-NEAMEVDR 3245 
STERLET              KMD-PMNVWDDIITTRCFFLDKIAGKLTNS-----E--ADNSMEVDGGEDT-GVKMEVDE 3246 
GAR                  RMD-PMNVWDDVITNRCFFLDKISEKLVSS-----V--AGDSMEVEEDGDK-EIKTEAGE 3243 
HUMAN                KMD-PMNIWDDIITNRCFFLSKIEEKLTPL-----P--EDNSMNVDQDGDP-SDRMEVQE 3222 
PLATYPUS             KMD-PMNIWDDIITNRCFFLSKIQEKLAGL-----Q--ADDSMEMDGGGDT-TDRMELEK 3230 
TASDEVIL             KMD-PMNIWDDIITNRCFFLNKIQEKLNCL-----Q--LDDSMEVEGDGHF-IDKVEVEK 3234 
COELACANTH           KMD-PVNIWDDIITNRCFFLDKIQEHLCKV-----P--ADESMEVDGEGDA-SPRMDVDE 3240 
CAECILIAN            KMD-PMNVWDDIITNRCFFLDKIREKLPHF-----Q--ADDSMEVDGGGDA-SDRMELGG 3242 
CANARY               KMD-PMNIWDDIITNRCFFLDKLQEKLPSD-----Q--ANDSMEVDGEYSA-GDQMEVDQ 3231 
OSTRICH              KMD-PMNIWDDIITNRCFFLDKLQEKLPRD-----Q--ANDSMEVDEKDDI-GDQMEADQ 3201 
GECKO                KMD-PMNIWDDIITNRCFFLNKIQERLPNT-----H--LEDSMEVDGGGDA-NDNIEGGN 3241 
TURTLE               KMD-PMNIWDDIITNRCFFLGKIQEKLPNI-----Q--ADDSMEVDGRGDV-GDKMETDM 3240 
ALLIGATOR            KMD-PMNIWDDIITNRCFFLDKIQEKLLNV-----Q--ADDSMEVVEAGDI-GDEMEVDQ 3198 
APLYSIA              LLD-PATIWDDVIVNRTVYLTQMSERLRKGQE-EEN--S---------EEP-TW------ 3259 
TRICHOPLAX           VID-PINVWDDVIVNRCMYLRKILLQYRVIQTAFTS--TEDSMEIDGEDRV-IY------ 3215 
SOFTCORAL            KLH-SVGVWEDVMTNRSVFLDKILLKFGQSSQ-LHS--SEDSMEIDGLN----------- 3234 
STONYCORAL           ILH-PIGVWDDIVTNRVLFMSKFLQKFEAMGA-EER--SGI-------C----------- 3254 
SEA_ANEMONE          KLH-PISVWDDVITNRRIFGLTVCVYRPD--S-MDV--DGEWSCP---S----------- 3207 
SEACUKE              KKD-SVTVWDDIVTNRCLFMEKFATRFDVADT-QGS--DSE-------V----------- 3234 
LANCELET             RMD-PISVWDDIIANRCLYLDKLNDKFEQMAA-RGV--LD--TEV---G----------- 3256 
STARFISH             KKD-PINIWDDVVSNRLLYMDKLGSRFIRSES-QQA--GE--------E----------- 3269 
SEA_URCHIN           KRD-PISVWDDVTQYRCLYMDKLCNLLGDSGG-GGG--GGDSMET---E----------- 3254 
                                    :                                             
 



Supplementary Figure 6 CLUSTAL OMEGA ALL PHYLA, EXPANDED 

 90 

 
 
 
PARAMECIUM           --VLGMW-----------ALQFAKGVVQMNYFQQAANLLSICFKIYK------------- 3108 
TETRAHYMENA          --IRSNW-----------YIQNVKGMLKKGIHGAADRKMKKAAGYRKVMN---------- 3401 
STYLONCHIA           --LKQHKDLADI--GAILQVQCAKGSYKMGLFDSSDRFLKRALKIRADED---------- 3349 
APHANOMYCESa         -GRSIAQDMASI--RVHTMLSYAEAAVASNVLALAGRLLADYRTLCNQAN---------- 2950 
APHANOMYCESe         -DDSIIREVMAA--RVHAMLSYAEAAVESNVLALAGRLLTEYRTLCDENS---------- 2878 
PYTHIUM              -SDTVERVFNQE--HAQLMLKYAQAAVANDLLAVASKYLKDYRELCNAEN---------- 3157 
PLASMOPARA           -SNEIRLVVLGI--KGHALLQYANAAVSCNILSLASKVLKIYRELCNTHQ---------- 3127 
BREMIA               -SDEIQLSLRRG--MSNTILQYASAAIICNIPALASKMLKSYRELCNTHQ---------- 3110 
AEDES                HQIDFVKQLTDA--VFETELRLLDASFVQSNYQFARKIIKRLDVVAEEQS---------- 3181 
MIDGE                DSFDYLLNIQ---------RNISNVAFAQKNCDAAKFIINGLKDEIRKKS-------SN- 3175 
BOMBUS               NENSITYRLRTI--IFDMRLKMVEASINQKNKYIAKNYLRQVEQSVEAPS-------IF- 3042 
ANT                  --QKTKRRLFQI--NYQLRLDIVDAALNQKQRYIAERHLNCVRQTVCEE----------- 3095 
WHIPWORM             MAKEIYPSLAHF--SVRYRFQYAKNALHRMNYDTALRQMEEARKISIDDD-------LLL 3149 
TRICHINELLA          SVSDVRQSLLPF--RLQFGYQYLKCAVRQNNHGVLLQRL--------QDK-------HLL 3145 
BEETLE               DFANTLTQLNDM--SLKLDEDILEAAIGENNFYMTKKYLNLSNNRNAFKT---------- 3007 
BARNACLE             --------QQRY--LRRSRLRLVEAALAQRNATAAGRQLGHLRSQQWDAD---------- 3062 
THRIP                -------EVEKS--ALRMQLSLAEAALQQGNQNFAKKYIVDMKGKIQSSS---------- 3060 
FLEA                 DFAFINEELDNC--KIKMELSFLDAAIKQKNLGLSRIYIRKLKDLGKHED---------- 3085 
WHITEFLY             ------TGLCKS--LKDSRLHLIDITLKGKNSEFAKQQLRLVKQHIPESV---------- 3168 
TICK                 -------GAGEK--A-RLLNAFAGAMLQRDNIPTALRCVLE-IEKMRTEG---------- 3103 
TERMITE              -------GASNA--LSRTELAMVDSALYQENFYIARKYLREAREKMSNSG--------TD 3168 
DAPHNIA              -----------S--VKSLRLKLATIALEQKNTELARKLLEGATDLREM------------ 2897 
OSTREOCOCCUS         -------SIEAL--RTGMWLCASDGLRQVGQVALSRKFLRQYIESVQRT----------- 3124 
STENTOR              ---------NDY--ASSLYIGTAECALKHGWLDVSEKLLKDAINKRKDKT---------- 2820 
KLEBSORMIDIUM        DGTKLAADLAAS--SSSYFKQAAAGLRKRGEYDVAQDYLKEYDAGRQS--------LGNV 3392 
CLUBMOSS             ARQNFTKQLDEE--RAFGFLQASRGVMKQGAYCVAQKYMDEYVAVAE----------KT- 3057 
MOSS                 FCNSISSLIDAE--RAHLHVAVANGLMECGALPVAQSYINRYMSSKF----------EFS 3212 
LIVERWORT            KSEALASKLDQE--RAHIFHQAAVGLRKVGAYNAAQSYMEEHMAAHQ----------GTV 3258 
LIGNANO              ---AGKRRFNAF--AGEQLLLLAEAACLQSQPAVALIHLGRARKYCTQTS-----ATSTR 3555 
COPEPOD              ---LYEKALGRC------YANLALSAVYQKNALFAQRCLKKLKPLMDGDV---------- 3073 
GLOBOSUM             --VYKFHQVIVSDDLLY-SRRMAKAAAKQGLFSVADRWLDTANSRP-G------------ 3046 
PALUSTRIS            ---------IVNSNLQDTRRIMAKAARKHQRFYMAERYLTQSVQNG-------------- 3109 
NEOCALLIMASTIX       --DYYNKKLIEH--KKNIWLTCSKAALEMKNFFVVATCLSKSKNYGLS------------ 3202 
GLOMUS               ---MKV----SL--ESQSLLKMSSTARIQRNFEVARVCLNKIRNLRLI------------ 3244 
LOBOSPOR             ---TLVTN---H--RIRSFMKMSAAARNQGNFYVANTCVASMQKLQAS------------ 3199 
SYNCEPHALASTRUM      ---PVMLAMDEC--SKSNILAEISAAKQQNNFTLAYNTISSFSELEVT------------ 3188 
FUNGIVORUM           KLSELKEILIDK--RSKVYREIADAARKQNNLYVSEAYLRNALKSKSK-----------K 3158 
HALBUM               KEDGVKNLLIRE--RAELYHQMSKGARKLGNIIVSEAYFRLAVKSYPK-----------T 3311 
DPURPUREUM           SEDRVKSKLIQE--RAILYHKMSKGARKLGNIVVSETYFRLSVKSYPK-----------T 3274 
PVIOLACEUM           IVNKVKSTLIQE--RAELYHKMSKGARKLGNVVVSESYFRLSVKSYPK-----------T 3298 
AMPHIPOD             ----IADKVNET--KANSHIGVVEVALSTGNSSLATQQLSRVDPLVKKGL---------- 3258 
SHRIMP               -LD-VSNLIKDT--KNFTHRFVIRAALHNSNYHLANRHLKKISSLSEDE----------- 3224 
MUDCRAB              -LEDIQKLMKDA--KSSLHKSVIKTALMNKNYHLANRHLKKLRPLCGDD----------- 3218 
TARDIGRADE           ---LSEALMASF--RVHEKLAVARTAIRQNNFDLSQRLLTKLHPVACKAHQGATFFSGNL 3269 
HYDRA                --VYLNEIPFRK--VFKMVFGLTTAPCLMGNFAVAKQYLRDSHDVILKEV---------N 3129 
SALPINGOECA          LPARIRRRLVVE--DAEQCLRMAHQSSEQGPLKVAEKYHKIVHHILNTYT------FDDD 3297 
SPIDER               ---DFKRIALNT--SVHMKIRFAENCAAKGNFPVAVSTLKNIYRDSRS-----------L 3236 
LIMULUS              ELSRTTLDIIEQ--EFLLKLRFVDSACKQGCIAVASKHLKWLNKKAEH-----------L 3292 
SCORPION             SYFDSEKFLKEQ--RLKMKLKFVEAALLQGNLQVAVKHLKWSQQIAKE-----------L 3261 
ROTIFER              YSKKLKKKMTKT--TFLMKIRFAQAAQSQGNFKLSLDKLKQSRSILKIKN---------S 3204 
CIONA                ---EDIQWMEKT--KFQLRLNMMESARLQGNHVVVARIRSSLKKEHEL-L---------N 3269 
OCTOPUS              ---DGNYFPKEF--KLTLQLLRAESCCEQNNFKLARTILKKISGDCKH-----------I 3191 
CAPITELLA            ---AKIDPFGKQ--RVVMSLAQVDAASLQGNHSVARKLLKSAKDLVKV-----------V 3234 
LIMPET               ---DEGDMFHQS--KLRLYLAMAESCKEQNNIALTLRILKKTNSAIKS-----------V 3218 
SCALLOP              ---DMGDTFLES--KLQLHLKMAESCKDQNNYKLALQILGENKSQCKS-----------S 3285 
LINGULA              ---EEEDKFREK--RLQFILAQAESAVEQHNFPVAKKKLKIIESEVKS-----------L 3244 
OYSTER               ---DEEDLFLAS--KIHLRLKMADSSCHKRNHKLALNILADIHKNYRD-----------K 3240 
SNAIL                ---HDSSIFEDI--KLRQQLKLAHSCQEQNNFNLTLRILKETYSKCKR-----------E 3249 
SPONGE               SSCSVDSMMKNE--NINMFMRAADAARTQSNYPVAENYLKIVEKSILKDF---------P 3285 
PRIAPULA             ---AGSDPFLEQ--KFNLFLAYQQSAMQQRNPQVALKHLRTTNQLLKK-----------L 3288 
DANIO                SGEELGVLVKTC--KFNMKLQMADSAWKQNNFPVASKLLKELHRHA-------------K 3266 
ESHARK               EEEDINMAIRSC--KFNMKLKMAESGTKQNNFAVAMKLLKELHKES-------------K 3286 
BSHARK               EEDDITMLIRSC--KFNMKLKMLESARKQNNFSVSTKLLKELHKES-------------N 3276 
XENOPUS              -QEDIAVMINKC--RFTMKMKMVDSARKQNNFSVAMKLLKDLHRES-------------K 3289 
STERLET              -PEDVGSMIRGC--KFSMKLMMADSARKQNNFSVATKLLKELHRES-------------K 3290 
GAR                  -WEDPDFLIKDC--KISMRLKMAESARKQRNFSVAAKLLKALHKEC-------------K 3287 
HUMAN                QEEDISSLIRSC--KFSMKMKMIDSARKQNNFSLAMKLLKELHKES-------------K 3267 
PLATYPUS             QEDDIYSMIESC--KFSMKMKMIESARSQNNFRVAMKLLKDLHRES-------------K 3275 
TASDEVIL             QEEDIYSMIRSC--KFSMKMKMIESARKQNNFSVAMKLLKDLHRES-------------K 3279 
COELACANTH           -EPNISAMVQSC--KFNMKLKMAESARKQNNFSVATKLLKELHRES-------------K 3284 
CAECILIAN            EEEDITSMIKSC--KFNMKLKMVESARKQNNFSVAMKLLKDLHRES-------------K 3287 
CANARY               QGENIHSMIKSC--KFNMKMKMIESARKQNSFAVAKKLLKDLRKEA-------------R 3276 
OSTRICH              QGEDISSMIRSC--KFNMKMKMIESARKQNSFSVAKKLLKYLHREA-------------K 3246 
GECKO                EKEDIHSMIRNC--KFSMKMKMIESARKQNSFSVAIKLLKDLHRDS-------------K 3286 
TURTLE               QEEDIHSMIRSC--KFNMKMKMIESARKQNSFSVAMKLLKDLHRES-------------K 3285 
ALLIGATOR            QEDNIHSMIRSC--KFNLKMKMIESARKQNSFAVAKKLLKDLKRES-------------K 3243 
APLYSIA              REAAVAERLEEM--KLWMLLKMAESCRVQNNVTLSLQLLRNIRTSCKR-----------A 3306 
TRICHOPLAX           TFPALKKRIAEE--EVSLYLKLADTARLQSNYPVAIKHLRQTLYHINQEL---------D 3264 
SOFTCORAL            -TTQLEEIFLRE--RVLFSLRLSEVATGQVNFPVAKKQLQSSLHLIRDRL---------K 3282 
STONYCORAL           -LDDIKDKFFKQ--EVELKLCMANAAKEQGNYAVAHRCLKEALYKIP------------Q 3299 
SEA_ANEMONE          -VDALRERITRE--EVALQLKMVQAAREQSNFPVAHRYLRESLKSI-------------E 3251 
SEACUKE              -KVEFEEYISME--KTRLSLKLAESASEQANFPVALKHLKSTYGHL-------------G 3278 
LANCELET             -GEPFSHRAQRE--QFLLRLVLADSAREQANFPVALKHLKNTLKDF-------------T 3300 
STARFISH             -ETALEKRILRE--RLWLELKMADSACQQGNFSVAQKHLKATHGSL-------------S 3313 
SEA_URCHIN           -DQKFDDLVRRE--KVLLSMKMADSACQQANFCVAAKHLKSTHRGL-------------V 3298 
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PARAMECIUM           -----CENWSTYSTLAKLK----LKEERFES-DQRDLET--IYQKLNDNF---------- 3146 
TETRAHYMENA          --GLPEFNWDYYKITSKLK----LKQLEV---DLKNDQI--P-----E------------ 3433 
STYLONCHIA           --KN-SQNMKIVAPIIKLK----CEQFKV---DTMNLNF--A-----D------------ 3380 
APHANOMYCESa         -LPKLTLHMVQ--VYSAQVSKLASRQLQAAI--NL--T-------------D-------- 2982 
APHANOMYCESe         -LPKLSVHMVK--VYASQVSKLASQKLQAAS--GL--H-------------G-------- 2910 
PYTHIUM              -LPKVSVLMVD--VFVSHVQKLAERQAQKSS--SMASH-------------G-------- 3191 
PLASMOPARA           -LPKLNVRMIE--VFVSHVLKLIDRQEHKSS--DS------------------------- 3157 
BREMIA               -LPKLSVQMIE--VFVAHMLKLVDRQGYQSS--NP------------------------- 3140 
AEDES                ---ERGYRWRI-------A----HLK---LR--RLG----------------ELK--SAG 3204 
MIDGE                -EMIKKYKLAVGKYSMMVA----DQK---LT--SVDEKMMKLYNGMKSLVNGIIKAEIEG 3225 
BOMBUS               ---FNEFLLFCGK----LK----YLMGDTET--DMKKKL--------------------- 3068 
ANT                  -----ELLWLDAR----IK----RLHADVET--NMKKKM--------------------- 3119 
WHIPWORM             LELENHEAYSI----CQMV----QSA---SV--HSDKKV--------------------- 3175 
TRICHINELLA          LEASNYETWAL----LQLA----NCA---NA--VKS-RT--------------------- 3170 
BEETLE               -----------QLILSKLA----YIKSLMLN--NSEQKL--------------------- 3029 
BARNACLE             ---DASLAAEYQLLRCQTA----------------VLLG--------------------- 3082 
THRIP                -SPTLTTRWLIARSSERHQ----W--AKREQ--NSVTRL--------------------- 3090 
FLEA                 --PEKNYRWRIS--RCQQI----FLQGILET--DIDKKV--------------------- 3114 
WHITEFLY             ----NTLYTGKYHLKCAQF-----A-----E--NENEKA--------------------- 3191 
TICK                 -QLEGSLEWSYAETYCSAL-----CRAAEQV--PLDKKL--------------------- 3134 
TERMITE              MELQCSLAYSKAKWLQAQL----------KN--TTDEKL--------------------- 3195 
DAPHNIA              ----LPFHYLI-----QSK--VLAMESS-LDSNVGASNL--------------------- 2924 
OSTREOCOCCUS         ---EASESWKLYEALFNLK----LATGT--S----------------------------- 3146 
STENTOR              ---KTSVSLLS--SVIRLK----AKTVIRNS---EEYGF--------------------- 2847 
KLEBSORMIDIUM        SNQGFDWDFLR--LAAKIS----SLRAERRTRVNPLEAA--------------------- 3425 
CLUBMOSS             ---SFNPTVFK--RLVKPR----CLQALRTSERDPKSAA--------------------- 3087 
MOSS                 AKHRLDFRNFK--ALVRLQ----CLRAERDESAN--NRI--------------------- 3243 
LIVERWORT            KNGALDFKFFK--GLVKLR----CLQADRVKLIEASEAT--------------------- 3291 
LIGNANO              GSSPTSVAWRA--ACAKAW----TTAALSLD---TDRNF--------------------- 3585 
COPEPOD              ---ELAQ--MR--SXIISK--VAILN---FTTRSDLTAV--------------------- 3100 
GLOBOSUM             ---EFVP--EF--MQQYYK--QTLLKSD-----RELGFA--------------------- 3071 
PALUSTRIS            ----FDD--IF--NYNALK--LSFVRM------KQLQGQ--------------------- 3132 
NEOCALLIMASTIX       ---KM----EF--SYEAIK--YIVTELKTLK--DSNERL--------------------- 3228 
GLOMUS               ---DD-E--RL--SYCQFK--LNLREAQ-----NTI------------------------ 3265 
LOBOSPOR             ---SY----NI--HYSQLK--LDLARAT-----LEM------------------------ 3219 
SYNCEPHALASTRUM      ---KAEK--QL--VYLQLH--LQWVLSA-----EDSSRA--------------------- 3213 
FUNGIVORUM           KE--FDFDCFR--SLVKLH----NKKALDSK--SLIETA--------------------- 3187 
HALBUM               RENDLAFPLVS--SLIKIY----CLKAKNST--TQVETL--------------------- 3342 
DPURPUREUM           KENDLAFPLVS--SLLDIY----CIKARTSA--SPIETL--------------------- 3305 
PVIOLACEUM           KDNDLAFPLVS--SLLNIY----CMKAKNSP--SPMETL--------------------- 3329 
AMPHIPOD             LTESLTVKYHF--LCANTS----IIIGQNKR---GSERI--------------------- 3288 
SHRIMP               ---YSKAQFYF--LMAETH----ILRGQG-K---QTDRL--------------------- 3250 
MUDCRAB              ---EELAKFYF--LMTETN----IQRGRS-R---PQNRL--------------------- 3244 
TARDIGRADE           PLRRLEDRWGG--TFAAAA--IAKSRSNKTP-QQAQSNF--------------------- 3303 
HYDRA                NVSAVGLHWRH--LYAKVY----CKTAKKFQND-IGANF--------------------- 3161 
SALPINGOECA          TRLDLNLQQAH--GLVAYH--LHEFN---LGVREQKHYF--------------------- 3329 
SPIDER               D-GSTWSKFIE--AYCSVN----NQRVLQSH---SEKSL--------------------- 3265 
LIMULUS              GNSDHRTTWIH--KYCEIY----HQQAVMLR---GAEKL--------------------- 3322 
SCORPION             KADHHWINCIH--LYCKID----LKKAKNQN---YPEQL--------------------- 3291 
ROTIFER              DFLDLQLIWNH--CYLNTH----LNKCKQAN---SKESL--------------------- 3234 
CIONA                SDKNLSFKLTH--EAALSY--LAQAESLALNNKPNNNKI--------------------- 3304 
OCTOPUS              SLMKLKLKWNH--LYVQSC----QKNTLL-----SNDTC--------------------- 3219 
CAPITELLA            DSEELSVLFTH--SHANAN----KRKCAS--GSEPSERL--------------------- 3265 
LIMPET               DNEELKVEWSQ--LYASTH----QKKIIS--NDWSEDGI--------------------- 3249 
SCALLOP              GSVGLWVKWGH--LYTSTH----HKRAQSVQSSWTDDTF--------------------- 3318 
LINGULA              SESPVLIQFYH--CYAKLH----NKITEV--TMDASATL--------------------- 3275 
OYSTER               ENEILNLEWSH--LYAKTH----QLSAMSADTDWTNDIF--------------------- 3273 
SNAIL                KSELLVVEWSH--LYATTH----QKKALSCSGIWSKDML--------------------- 3282 
SPONGE               DNYFIQLRWLH--SLIKVR----LDRIHQDP---SPTDM--------------------- 3315 
PRIAPULA             DSDSLAVQWTH--SYVRTW----QQIATGHQ-RDSADRL--------------------- 3320 
DANIO                IDDARLLRWVH--SFSRFT----HKRIARLG---PSEKI--------------------- 3296 
ESHARK               ARDDWAVKWTH--TYSRLS----HRRSQRQA---RPEQV--------------------- 3316 
BSHARK               IRIDWRVRWIQ--SYSRFS----HKRSRSMK---RAEQI--------------------- 3306 
XENOPUS              TNEDWSVKWIH--SYSRYS----HSRSRDLT---CSEQI--------------------- 3319 
STERLET              NQEDWLVRWVH--SFSRFS----HTRSHTQS---SSEQI--------------------- 3320 
GAR                  ARSHWNLRWAH--GFCRFK----HLYSQAQD---SAEQI--------------------- 3317 
HUMAN                TRDDWLVSWVQ--SYCRLS----HCRSRSQG---CSEQV--------------------- 3297 
PLATYPUS             TKDDWLVRWNH--NYCRCS----HSQSQSQS---SPEKI--------------------- 3305 
TASDEVIL             TREDWLVKWNH--SYCRFS----HSRCQIQS---SSEQI--------------------- 3309 
COELACANTH           SREECLTRWVH--SYSRFG----HSRSQSQS---CPERI--------------------- 3314 
CAECILIAN            TRDDWSVRWIH--SYCHYT----HSRSQSQT---SPDQV--------------------- 3317 
CANARY               WREDWLVRWNY--AYCRFT----HSSSRNLS---CPERV--------------------- 3306 
OSTRICH              TREDWLVRWNY--AYCRFT----HSCSRNQS---CPEQV--------------------- 3276 
GECKO                TREDWLVRWNH--SYCRFS----HSRSRSQS---NPEQI--------------------- 3316 
TURTLE               TREDWLLRWNH--SYCRFS----HSRSQSQN---SPEQM--------------------- 3315 
ALLIGATOR            TRDSWLVRWNH--SYCHVS----HSSCQTQS---SPQQI--------------------- 3273 
APLYSIA              SNKQPLLEWVH--LYAKTH----HTKAGNTPTPWADDTF--------------------- 3339 
TRICHOPLAX           KDELLTVKWTH--IYTKVH----CDKSLLTP---PDERL--------------------- 3294 
SOFTCORAL            NDSELEVLWTH--SYGDLN----CKKCPNLL---PSEAV--------------------- 3312 
STONYCORAL           GNENLNISWSH--TYAEVH----FRKIQTLT---AVGAV--------------------- 3329 
SEA_ANEMONE          --DNLHVKWTH--AYAVTQ----QKKAHGLM---AIDAV--------------------- 3279 
SEACUKE              DHEDLKLLWTH--TYVKMH----QRKASLLT---AAEKV--------------------- 3308 
LANCELET             EDDPLRLRWTH--CYARLH----QKKASLLT---GADKL--------------------- 3330 
STARFISH             AHEDLKPKWTH--SYVQMN----QQKILTIE---LKEQV--------------------- 3343 
SEA_URCHIN           EFEDLRPAWTH--SYVSMT----QRKALLLK---PYERI--------------------- 3328 
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PARAMECIUM           ---------DRY----DQHKKLKL--------FFSQQAQ-------KNTE----KPVQFR 3174 
TETRAHYMENA          ---------NPF----EKFSKLIK--------IFEQEKE-------KYIHQ-LDQSQIVK 3464 
STYLONCHIA           ----------KG----DKLQKIVK--------VFDSKMQ-------ESFGE-DQ------ 3404 
APHANOMYCESa         ----------------DHKQRVLA--------QVANYYA-------------ALTRLFDN 3005 
APHANOMYCESe         ----------------NDRARVIS--------QVTNYYA-------------ALTRLFEN 2933 
PYTHIUM              ----------------GLTSDAIN--------TITRYYQ-------------TSTKMFDN 3214 
PLASMOPARA           --------------------TSIK--------LITKYYE-------------TATKLFNN 3176 
BREMIA               --------------------SSNT--------IITRYFN-------------TATKTFDN 3159 
AEDES                EPAVS------Y----QKLDRIWQ--------RLKAVVE------EAGSENYKA----VK 3236 
MIDGE                EVEVPQIKIEAYSCASEISLRLWR--------IYKKCSE------DETIEI--------- 3262 
BOMBUS               ----------------SHYSSSWK--------HCHDLLR------QNSIVDTTN----VS 3094 
ANT                  ----------------ISYTDSWE--------TLHKLLK------SNKLDTISS----TA 3145 
WHIPWORM             ----------------QVFRRAVE--------LFENCKI------SH-----------ET 3194 
TRICHINELLA          ----------------AYLMQALN--------LFDLKRI------SD-----------PE 3189 
BEETLE               ----------------NVILQGIK--------TLVPIFE------ET-----------ES 3048 
BARNACLE             ----------------RDPVRTWR--------VLDDQVR------WRD--SAPP----LP 3106 
THRIP                ----------------DNLLKVWR--------QLDTVLA------SDDLDDHPD----LS 3116 
FLEA                 ----------------QDCHRSWD--------MLESLKE------IDNLKYYPN-----L 3139 
WHITEFLY             ----------------KKINQSWN--------ALDSMRK------MAIEDDLQC----MR 3217 
TICK                 ----------------ASHLRTLQ--------KLEATRA------EGLDDAAST----VR 3160 
TERMITE              ----------------KLGLDSWS--------VIEDQRF-------------------EQ 3212 
DAPHNIA              ----------------DRLILAKE--------TINRAVA---A--STGVP--KDGRWEID 2953 
OSTREOCOCCUS         ----------------NSIEKALEMC-R---NQLHEEK---------WQG-----DDHIN 3172 
STENTOR              ----------------DLAIQHFQRL-YE---SIKQYKS--------------NNEDKDA 2873 
KLEBSORMIDIUM        ----------------GQLSQVMR--------ELSDKAA------G--AA--GVLGVSAA 3451 
CLUBMOSS             ----------------AMLEQVLD--------YVRKQAS------KPSIS--GCDDWRRV 3115 
MOSS                 ----------------KKLQQLLV--------YIETERR------K--LS--KHPEFLPE 3269 
LIVERWORT            ----------------EMLQQVLN--------YVKSTAQ------KPWVE--SSHDWQMG 3319 
LIGNANO              ----------------DAMSVAE---------KVAKV---------------------RR 3599 
COPEPOD              ----------------DNFCLLFK-----------SMNS-------SQLS--EENRNLAV 3124 
GLOBOSUM             ----------------NRFKPLENLL-----KHMDYYKK-------SIRE--TPNTVQLK 3101 
PALUSTRIS            ----------------EMFEIAGKAM-----QNFAFYKT-------GIEK--LEALQRAK 3162 
NEOCALLIMASTIX       ----------------KKIVSLGISL--S--SLYKKLEK----------D--PNDQLLAK 3256 
GLOMUS               ----------------DTEKKAEILLALS--EEFKKVKS-------SDSR--DD----IK 3294 
LOBOSPOR             ----------------DRVVKAGIL--ADSLSKFEEYIS-------NDRD--FDSTQIAG 3252 
SYNCEPHALASTRUM      ----------------SQLLGRGIGLTYEQEEPLRPLLA--------SSD--YA----RE 3243 
FUNGIVORUM           ----------------DKLTKALK--------FVQNKEE------EEIIL--NNKSYQSM 3215 
HALBUM               ----------------DRFIKALK--------FVESKSD------EDSIK--NNPDNLQR 3370 
DPURPUREUM           ----------------DRFVKALK--------FIESKKN------EESIV--SINENLQK 3333 
PVIOLACEUM           ----------------DRFVKALK--------FIDSKKD------DETIA--SSKQNLQK 3357 
AMPHIPOD             ----------------KSLVEAWC-------RQLGEVEK------LQERF--TSPFVNME 3317 
SHRIMP               ----------------KYLVEAWA-------KYLGRVSS------MSILD--QNPRVEIQ 3279 
MUDCRAB              ----------------QYLVEAWV-------KFLGKVTS------MPVLE--QDATIETE 3273 
TARDIGRADE           ----------------AGLMQSLG--------LIDKLHG------KSTAA-NAVPLRSLE 3332 
HYDRA                ----------------TALVSVIG--------HLEKCQSFDKTIATNLLE-----FDGWR 3192 
SALPINGOECA          ----------------RAFARDLD--------RLNKCSADLPPSKSG------AHSLYKA 3359 
SPIDER               ----------------DIAVGSYK--------QLGELEKRCGSGVS-------------- 3287 
LIMULUS              ----------------KILLRAKE--------QLMKLDDTVARSNI--------SEAKTH 3350 
SCORPION             ----------------DTLLCAHK--------QLAKLDLHFPKKLD---------VSTMN 3318 
ROTIFER              ----------------ESFFESMVLR-----EILKYDSI------SDTFKNNQKNYLYQE 3267 
CIONA                ----------------KYFIDSVE--------CLNEQNE-------FITE--SATNIERI 3331 
OCTOPUS              ----------------INLVNNLK--------ILCEHDL------SLLPP--EEQSLRWK 3247 
CAPITELLA            ----------------V---EVKK--------RLDKCSE------SSTLK--LNAALLCD 3290 
LIMPET               ----------------NGLLT-----------TIGKFND------SDVLK--SKPDLYRR 3274 
SCALLOP              ----------------TSITSTVD--------LLGKNST------SDTLE--ETPAFGRH 3346 
LINGULA              ----------------SPVLGALG--------LLERKRD------HKLVK--ESNVLTRR 3303 
OYSTER               ----------------SSVITTID--------RLGKFKD------SSLFE--REAGLGRR 3301 
SNAIL                ----------------YNVLSTLD--------PLSKVAE------SKMLR--EKPALGMR 3310 
SPONGE               ----------------EAVISLTC--------QMDNFKGRLGGSGKGAIS--SK-PFISQ 3348 
PRIAPULA             ----------------HRLLDTIK--------ELDKHAG------KAVLH--QQRGLARE 3348 
DANIO                ----------------NALLKTVP--------LL-KDAE------RQSEA--LSARMLRD 3323 
ESHARK               ----------------VTVLKSIP--------LL-VEIN------VDYLN--THTRILRD 3343 
BSHARK               ----------------VTVMKTIP--------LL-GEID------VGNLN--IQRHAFRD 3333 
XENOPUS              ----------------LTALKTIP--------LL-EESK------TEYLT--KNTKACRY 3346 
STERLET              ----------------LTVLKTIP--------LL-EERK------IDYTK--ATTRIVRD 3347 
GAR                  ----------------LNVLKTVD--------VL-EDSK------TDPEK--ETAQNFRN 3344 
HUMAN                ----------------LTVLKTVS--------LLDENNV------SSYLS--KNILAFRD 3325 
PLATYPUS             ----------------LTVLKTVS--------LL-DDNL------SSYLS--KNIVASRN 3332 
TASDEVIL             ----------------LTVLKTVS--------LLADENL------SSYQS--RNSLAFRN 3337 
COELACANTH           ----------------QTVMKTIS--------LL-EESK------ADYLN--KNTRALRD 3341 
CAECILIAN            ----------------LSVIKTVS--------LL-EETK------ADYLR--ENTREFRN 3344 
CANARY               ----------------LSVLKTIS--------LL-EDTK------SDYLS--KNIMAFRN 3333 
OSTRICH              ----------------CSVLKTIS--------LL-EDTK------SDYLS--KKVTAFRN 3303 
GECKO                ----------------LTVLKTVS--------LL-DEAS------SGTLS--KDRLAFRN 3343 
TURTLE               ----------------LTVLKTIS--------LL-DESK------SDYLS--KNIVAFRN 3342 
ALLIGATOR            ----------------LTVLKTVS--------LL-DENV------PDHLS--KNIEILRN 3300 
APLYSIA              ----------------GNVLSTLD--------ELDKMKG------SPALY--ERPDMGLR 3367 
TRICHOPLAX           ----------------KTLLTANS--------QFEKVKD------LSVIL--ENTTLMRE 3322 
SOFTCORAL            ----------------DTAISALD--------QLDKIKD------SKVLQ--ENASTGIR 3340 
STONYCORAL           ----------------ETALLVAG--------QLDKFSA------SKILE--IEPLRGIQ 3357 
SEA_ANEMONE          ----------------QTALSTVS--------KLGKPSI-------NTLA--NDPVIALR 3306 
SEACUKE              ----------------TTLLTTFD--------PMSKLEN------TESFK--TNKNNFQS 3336 
LANCELET             ----------------NNVLTTFE--------QLDKFSS------CRVFE--EDLAVAKQ 3358 
STARFISH             ----------------MTLLTTFD--------PLAKLSN------TPALT--GDYCLTRH 3371 
SEA_URCHIN           ----------------TSLLKALD--------HLGKLPV------SHNLG--SDLFLLCD 3356 
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PARAMECIUM           FNMLP-IISNQHYLKI----NQDLVFM---------FNQ--ESRK--HNNR-YDFNP--- 3212 
TETRAHYMENA          FEQLN-IQVNEKFIDV----YQDYTLTQ--IVEDIFL-EKYA-DV--INNIYWGYNKLFQ 3513 
STYLONCHIA           -----------QF--------QEDLRTE--I-KCILLKQKLEKKM--LNIIFQGVS---- 3436 
APHANOMYCESa         DEVLV------FIPTLP---ATTQAD-------IYGW-QA-------------------- 3028 
APHANOMYCESe         DEVLE------LISTMP---PDAQAE-------ICGW-QA-------------------- 2956 
PYTHIUM              TDILE------LMESLP---LHDRVT-------MGSL-EA-------------------- 3237 
PLASMOPARA           VEIMH------MMKIAT---ARDQVA-------VGYL-EA-------------------- 3199 
BREMIA               AEIMQ------MMETAA---VSDKVA-------MGYL-EA-------------------- 3182 
AEDES                VAGLH----------------E-------------LF-Q--------------------- 3245 
MIDGE                ------------------------------------------------------------ 3262 
BOMBUS               --------SRKQISMIASKIIK-FSEE------NETF-AELLR------E---------- 3122 
ANT                  --------IREHICTMASKIES-LSRE------NIVF-AKYLA------C---------- 3173 
WHIPWORM             FSRYG-HLTLDHITLKA-VLYNSV-A-------DCFL-N----------STKVGNHFLKE 3233 
TRICHINELLA          VNVTE-GSSADQFALIG-MLFDNV-A-------ETVV-A----------SSENT------ 3222 
BEETLE               FLQLS-AHVT-FFKHLD-YISSLLSQN------EDLL-QNRQS------D-----LM--- 3084 
BARNACLE             VGLLL-RRA-----RLEAELAE-----------RCLL-EPAAV------A----DPFVS- 3137 
THRIP                V--IA-HSV---ESNLALTIRETLSAE------PHSL-NTLIK------NQSDGHNWLC- 3156 
FLEA                 YIDVH-HSIVDVTKLFKHLIFE---N-------ANIL-ENYPS------L----ENF--- 3174 
WHITEFLY             FSLMA-DVISSFRRIMP-KISAD--N-------RNSF-EKKVR------S---------- 3249 
TICK                 YCLLK-AQAV-------AGLAKDLDA-------GAVL-NKEQM------A----ELQ-L- 3192 
TERMITE              YPMLH-AETLQHVSVMAAGILQQLEQQ------PGVL-TKLPA------A----EVKKL- 3253 
DAPHNIA              LERFE-ASLCAQ---V----FQLVDNIQ-----PK----ELT------------------ 2978 
OSTREOCOCCUS         CSLLE-ARMCEH---L----A--------------------------------------- 3185 
STENTOR              INVLF-GQIYSN---E----T--------------------------------------- 2886 
KLEBSORMIDIUM        VRLLQ-ADLAAQ---L----ARV------------CV-QHHG------------------ 3472 
CLUBMOSS             TMLVE-SDTSAQ---L----GRT------------KL-DLLI------------------ 3136 
MOSS                 FQMEQ-ADVNAR---V----AWA------------TL-SSQS------------------ 3290 
LIVERWORT            LRLLE-ATVSSQ---L----AWM------------NL-DQAS------------------ 3340 
LIGNANO              QLISP-SPTWEE---L---LAAGLCDRA------S------------------------- 3621 
COPEPOD              WNIHQ-RDINEC---L----FTIVDKNS-QL-TPSIL-RRQMK--------------TD- 3158 
GLOBOSUM             FITLE-TRTLSR---L----LSLTHCL------S-AN-DSFFSDL-----------GSN- 3133 
PALUSTRIS            FLSLE-GRLYDT---I----VQAVLDE------KDLA-ELFLSNK-----------HLK- 3195 
NEOCALLIMASTIX       LYQLD-SNLSSI----------ILDDK------KSMH-QSLLSEC-----------QNN- 3286 
GLOMUS               MRIIE-SETYGL---L----VSELDKR------VPNR-NLL---------------KI-- 3322 
LOBOSPOR             LNMLG-SKAYSL---L----RELITDD------RTIW-SHL---------------K--- 3279 
SYNCEPHALASTRUM      YFLTG-SKILET---A----RLYLQSD------PKML-EQM---------------RVS- 3272 
FUNGIVORUM           FTTLQ-ANVLAE---V----SRLSLT-E------E--------------------NVVR- 3239 
HALBUM               YKRLH-GNIQWE---I----YQLDQKLG------S--------------------NLVM- 3395 
DPURPUREUM           YLMMH-GDIFWD---I----YQLDKKLG------S--------------------KFVN- 3358 
PVIOLACEUM           YLMMN-GDILWE---L----YQLDRKLG------S--------------------ELVS- 3382 
AMPHIPOD             YLCVE-SKLCVE---L----CNAIQSLG------GNF-DAQN------------------ 3344 
SHRIMP               YLKLE-SHLCLE---I----CRAIQDMG------DDW-TEDN------------------ 3306 
MUDCRAB              YLKLE-SSLCVE---I----SEAMKDMG------NSW-QEDD------------------ 3300 
TARDIGRADE           ADILL------A---V----ADTLHDFG------SS--VSLET----------------- 3354 
HYDRA                CLL--------L---C----NSRLQND------EF---KLI--------------TCEI- 3213 
SALPINGOECA          EVLLSLGKIVPL---C----PAT-DEN------KVLW-DHIIAEVDAPDATRAGEKCIV- 3403 
SPIDER               QKKLL-SETLEL---I----ARMFMKD-----K-SLF-DTITN----------------- 3315 
LIMULUS              HSYLH-SFNAEM---I----AESLIED-----DVSVV-SELDY----------------- 3379 
SCORPION             HYLLQ-SEIIEM---A----ADIVKYN-----DVH-------A----------------- 3341 
ROTIFER              QRVLH-SKFSKF---L----IESLMDHMNQTDFDSGL-QGIITEK--------------- 3303 
CIONA                HHLLALATTHHL---T----SSNLNNG---------------E-D--------------- 3353 
OCTOPUS              HNVLY-GEHLSS---L----ASVLKNEG---D-EFQF-ENLPL----------------- 3277 
CAPITELLA            QHLLQ-GEHLVT---M----ATILQNQ------VKDI-DALDQ----------------- 3318 
LIMPET               HHVLT-ATSYEL---L----AESCL-A------AELP-QSLSS----------------- 3301 
SCALLOP              HFVLL-GQTHEL---L----VDGIR-S------VSGL-GCLGD----------------- 3373 
LINGULA              HLVLQ-GNIFDS---V----TSSLL-S------LPDF-SSVSP----------------- 3330 
OYSTER               HFVLL-GQAFGL---L----VKGVQ-S------ENCF-SSLSD----------------- 3328 
SNAIL                HMILE-SRTFDA---V----VTGLM-S------VGNL-EELGD----------------- 3337 
SPONGE               HHVLL-GKLLNK---M----AEIFATPE---DGMLAL-SALSN-D--------------- 3380 
PRIAPULA             NLLLK-GRSIEA---V----AREVLTR------PASL-HTLPA----------------- 3376 
DANIO                QRILL-GTTYDL---M----AGAADRS------PFAL-ETLGE----------------- 3351 
ESHARK               QNTLL-GSSYCI---L----ADALNKE------PTCL-QRIKE----------------- 3371 
BSHARK               QNTLL-GTTYYI---M----ANALNKD------PSCL-QYIEE----------------- 3361 
XENOPUS              QNMLL-GDTYRI---M----ADAVCKE------PDCL-YKIED----------------- 3374 
STERLET              QNILL-GTTYHI---M----ANALTRD------GLAL-EHIGE----------------- 3375 
GAR                  QKLLL-GTTYHI---M----ASAVSRD------PSVL-EKIGP----------------- 3372 
HUMAN                QNILL-GTTYRI---I----ANALSSE------PACL-AEIEE----------------- 3353 
PLATYPUS             QKLLL-GTTYRI---M----ANALSKE------PASL-EQIER----------------- 3360 
TASDEVIL             QNILL-GITYNI---I----ANALSNE------PTCL-AQIEE----------------- 3365 
COELACANTH           QNILL-GTTYNI---I----ANALNKT------PTSL-QDIGE----------------- 3369 
CAECILIAN            QNLLL-GTTYSI---I----ANALCKD------PRCL-QRIDK----------------- 3372 
CANARY               QNLLL-GTTYQI---M----ANALSQD------PRCL-EQIEK----------------- 3361 
OSTRICH              QNLLL-GTTYRI---M----ADALSHD------PRCL-EQIEE----------------- 3331 
GECKO                QNLLL-GTTFHI---M----ANALSKD------PRCL-EQIVE----------------- 3371 
TURTLE               QNLLL-GTTYHI---L----ASALSKD------PGCL-EKIEE----------------- 3370 
ALLIGATOR            QNLLL-GTTYRI---M----AVALSKD------PRCL-VELEE----------------- 3328 
APLYSIA              HSTLG-GRGVDL---L----LGGLLALQ----ST----EGLSE-N--------------- 3395 
TRICHOPLAX           HLLLR-SRLLDM---T----SKILAES-----DASIL-DLL-N-E--------------- 3351 
SOFTCORAL            HHLLK-SRNLDA---I----TNVLSIPG-------TW-DSLEK-E--------------- 3368 
STONYCORAL           HHILR-SKTFDI---L----CKAMLDG------GVVI-ATLES-Q--------------- 3386 
SEA_ANEMONE          HHILR-SRCFDI---L----TDAIAGA-----GRSTL-ATYKL-I--------------- 3336 
SEACUKE              HQILS-STSFEM---V----ADALNSDT----EANML-GKLRE-T--------------- 3367 
LANCELET             HHTLT-SLSYEI---V----AHALIQE-----GGAIL-TGLKD-T--------------- 3388 
STARFISH             HHTLT-SKSYDL---V----AIAIQKG-----GADIL-TGLRN-V--------------- 3401 
SEA_URCHIN           HRILT-SKTYQS---M----ASALQEE-----KGEML-TRLSD-A--------------- 3386 
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PARAMECIUM           ---------FYQRY------ADAIMQT------------FNGYLELQ------------- 3232 
TETRAHYMENA          NDIMKKDIDLSSQS------QS-LSQPFE------NTFSFKGPASLPQ---MA---GNN- 3553 
STYLONCHIA           ---AEKEIKHLQRY------QKDCTTYLD------RS--FKT---LDQ---VI-----K- 3467 
APHANOMYCESa         -RALTEAAAFHRE-Y----GDASLGTTLE-------RGAMEI---FQY---Q-------- 3061 
APHANOMYCESe         -RGLMESSDFQRE-Y----GDPSTSVKLS-------SAALEI---FQY---Q-------- 2989 
PYTHIUM              -KTFGQAAQFYMTAD----LDKSMTEEFF-------TRAIDV---FQR---SCRSIPGEI 3279 
PLASMOPARA           -KTFAKAAAFYAFND----LDDDLSKKFF-------YRSLDR---FKD---SCRRIDAVL 3241 
BREMIA               -KTFANAAIFYASQD----IDDNLKEIYF-------SRAVDM---FKA---SSRRVDAVM 3224 
AEDES                TTEMLREIVR---SN-PQLGQDSMEAQLV-------GHSRQS---LQK---SIEVLSEDM 3288 
MIDGE                PADFSREILKLLDVS-DDVDTSNVTDHLL-------RFSELS---LKF---GR-KLAQKI 3307 
BOMBUS               NTIILKEINAE---N-N--ELSSIRNTLE-------TYSFNN---LKT---CCD------ 3157 
ANT                  NSTILRDIGITEPTS-T--HLSNIREYLL-------HYSLNN---LRY---CCS------ 3211 
WHIPWORM             IEHFVQSSRA-TTKA-S--SYLNVADCLL-------CNAFDE---LKV---AI------- 3269 
TRICHINELLA          LAEFCLSRWISKTDT-A--DISELVTMCY-------GQAFRY---LKL---SC------- 3259 
BEETLE               TL----TEVTQSVSS-K--DVAF--------------FAANK---LKS---FLHNYNTS- 3116 
BARNACLE             QLLEESGHWTGDGAR-A--DLVQ--------------LAFGR---LSA---AVEAARGS- 3173 
THRIP                NKLQLQPGVSCEDIK-S--TLDT--------------LGLNS---LIH---SKNIAKKH- 3192 
FLEA                 ILKHGQE--RGLSHS-K--TLDI--------------FGFKC---LQK---SIKYAEAA- 3208 
WHITEFLY             -ELVSHELLFSTPLE-E--NLRK--------------LGFLC---LKE---ALEWAGRT- 3284 
TICK                 ASTSSDPRKMSLELR-E--QALQ--------------LHLSA---AHC------------ 3220 
TERMITE              ADRIGAPDCSQDTLM-Q--NLKQ--------------YGLSS---LKT---AAEVV--T- 3287 
DAPHNIA              -SRHAKLVELWNVQP-----REIIQTGLK------------H---AER---QAQIA---- 3010 
OSTREOCOCCUS         --------SAGGDD--------SITYGIA---------AIEN---FTA---I---A---- 3207 
STENTOR              -----KMLLSYKTEA------ADVLPNCA-------KQAFYY---L-------------- 2911 
KLEBSORMIDIUM        -EIAERLRSGTGTESWGGFSSGQAVVGNL-------GAAFRG---YSD---AVSILDGKK 3518 
CLUBMOSS             -D--------KDLD----TNALSQSMALL-------GSAYKT---YSE---LLRNADSV- 3169 
MOSS                 -G--------EGAT----SQDITACFALL-------GSAFKT---YST---ALDNDDPLS 3324 
LIVERWORT            -K--------LDTS----SSTLDVSLSLL-------GSAYGA---YSD---IVSEQFLA- 3373 
LIGNANO              -AALLRIQLASSPPSTGQANMRAEAEAFD-------KSALSN---LQS---AASKADGV- 3666 
COPEPOD              -HDLMWFSSKYGTVS---DDNSALRSVLM-------NQVLEN---YRD---AAESG---- 3197 
GLOBOSUM             -KGVTKFVGQR-IQS---K--PELMQFFL-------DRAKHN---ILA---IHALD---- 3169 
PALUSTRIS            -KTI-KSLGFEQPHD---G--TSLLRILT-------SRAYTC---LQ-------QA---- 3227 
NEOCALLIMASTIX       -SKFSKFIPENFT-----GDTNSLIYYFQ-------GRGLKR---LLE---TLKIYKLH- 3326 
GLOMUS               ---------------------KHNKNYFI-------ERGYNL---FNN---ATKEISLQ- 3347 
LOBOSPOR             ---SNVWAQSLISSK---AGEADIFRKLQ-------QRGYEC---LRA---AAALE--I- 3317 
SYNCEPHALASTRUM      -KSFAKWLKSRGLHD---A--KSVANTLV-------LSGTRY---LQD---ILKNA--V- 3310 
FUNGIVORUM           -EAIDKNQWQWKPTG------ENISNELY-------KKALEY---HVK---ASHLAKEAC 3279 
HALBUM               -ENLKKNGLT-SLSS---LPTTRLSSELF-------SLAYQS---YSQ---SIQLYDSNS 3437 
DPURPUREUM           -ESFKKNELPSHLTS---IPINKLKDELF-------NLTFSC---YSE---SIKLNEINK 3401 
PVIOLACEUM           -DSIKKNQIGGSLSS---TSVNRLRDELF-------SLTFKS---FSE---SISLSNENK 3425 
AMPHIPOD             -AHLALVAKKFPEVQ---NDPRSWYQSLL-------MCALNA---QVQ---A--CELSDK 3385 
SHRIMP               -QYMQVLSKKFENA----NGKESWQRELL-------SCSYKS---LQL---AVNCAEGKL 3348 
MUDCRAB              -KYIKSLAEKFPNA----KDKSSWYKELL-------CCSYKS---LKS---AVNCGEEKF 3342 
TARDIGRADE           -ADRQRLGLSSGTDV----------KPLY-------VRVFSE---FAE---A-------- 3382 
HYDRA                -KKLATLSQFEGDKL----EFEK---TIK-------EKAWTA---LSL---AYEKSV--T 3250 
SALPINGOECA          -RAFDVLLETAQRAP---TDPKALPVGWRKVPSKRRAGQFAY---VSPFGDRVGNVPSHA 3456 
SPIDER               -ENMAVISSLSNGK----SDLTEIVSEIL-------DQSYSS---LKN---ITMGTSGLA 3357 
LIMULUS              -EDQNRLKSI-AGS----TDSSRFIPKFL-------DVSYQY---LQK---GVHYITELQ 3420 
SCORPION             -EKIQELTDT-FSI----QSKSKLEIDLF-------CKNYEY---KCR---AIDIIQEVE 3382 
ROTIFER              -KHVLQLSDYVKNDD--INDFEKTISSLM-------KHGVDN---LL------------- 3337 
CIONA                -ADIEQVKEIFGTDI----NADNIRQTLS-------NKAFKF---YLK---AAKFGEALN 3395 
OCTOPUS              -DIQQKISYYAGYES-GTLSTKELSQKLI-------ISGCEY---LEK---NVISDDSEE 3322 
CAPITELLA            -KLLEKITESVGSPA---LSHQEIVASLH-------EAAYNS---FKS---GVGVA---A 3358 
LIMPET               -KTCDKLKNLLKTDN-LDKTQVNIVSDLL-------QKSHQE---LKS---AISDSVVTR 3346 
SCALLOP              -RNRQRLMDITGVSK---IDETELIESLV-------KRGFEN---MKK---SLHYEDDRN 3416 
LINGULA              -RDIQKLVEAASCSM-QNADMQEIINGLV-------DRGYQY---IKE---AVDIYEEDS 3375 
OYSTER               -KNSEKIMGISKASK---LNPRELARCLV-------EEGYNQ---MRK---SLSYDGRG- 3370 
SNAIL                -KTCEKLQQYTK-SP---LNKGDLIKELI-------HHGYES---LRK---VISEVPEDS 3379 
SPONGE               -GNTKLNSLIGGTPS---TSTKAISEGLW-------IQALSS---FNA---GVRSGTTLN 3423 
PRIAPULA             -ATREKLSLVAGARE---HDHTALVSGLI-------SAGFRE---LRE---AVDVGDEEE 3419 
DANIO                -EKVQKILQLSQAS-----SIAQVVEGLQ-------IQALEL---LRS---AACKAEEEE 3392 
ESHARK               -DQAERVIEHSGSSS---EEIQEVVIGLH-------RKTLHY---LER---AVRKAEEEV 3414 
BSHARK               -ERAKNVKKLSGATS---DNPVQVSIGLY-------RKAHEY---LQS---AVKKAEEEV 3404 
XENOPUS              -GKAGKVKDLS-------ESPENVVGGLY-------RKSLHY---FTN---AVRKATEEE 3413 
STERLET              -DKAGKVLDLLGTTS---DNLEQVVVGLH-------RKALQH---LQN---AVKKAEEEL 3418 
GAR                  -EKAGRVLKLSGASS---SNPQQVTAGFH-------KRALGL---MQS---AVKKVEDEV 3415 
HUMAN                -DKARRILELSGSSS---EDSEKVIAGLY-------QRAFQH---LSE---AVQAAEEEA 3396 
PLATYPUS             -NKARKVMELSGASF---DNVQKVIAGLH-------RRAFQY---LTH---AVRKAEEEE 3403 
TASDEVIL             -SKAKKVLELSGASS---EDAEMVIGGLH-------KKAFEC---LFK---AARRAEDEV 3408 
COELACANTH           -EKARKIQDLSGAQS---DHPEQIVISLY-------RKALSY---LQT---AAKKAEEQV 3412 
CAECILIAN            -NKADKVLQLSGTMS---ENPDEVAASLF-------KKSFHY---LDS---AVKKAEEEV 3415 
CANARY               -EKARKISLISGESL---ENPKKVLAGLN-------KKAFQC---FSC---AVRKTEEEV 3404 
OSTRICH              -EKARKVSVLSGESL---ESPEKVLAGLN-------KRAFQC---FSS---AVRKSEEEV 3374 
GECKO                -EKARKVLVLSGEKT---DDIGKVIAGLN-------TRAFQC---FSS---AVRKAEEEI 3414 
TURTLE               -EKARKVVMLSGERP---ENSEKVIAGLN-------KKAFQY---FST---AVRKAEEEV 3413 
ALLIGATOR            -DKVRKVSMLSGEKP---DSPEKVIASLN-------KQAFQY---FSN---AVRKAEEEM 3371 
APLYSIA              --TRTKLAAQANAGA---GTYEQLVNGLI-------SKGFHS---LKA---AVSEEGSRS 3437 
TRICHOPLAX           -KKESLYQLANVNQH---DSKEKIAAKLT-------SHACQA---LHQ---AVKASKEER 3394 
SOFTCORAL            -AKEKLHGLCSSKNP---EQLDKILGHLT-------TKSFTT---LQR---AIKIAQTNE 3411 
STONYCORAL           -AKNALVKLCRIDET---ESQKKVVSDLM-------TRSFVS---LQS---AIKAAKNAE 3429 
SEA_ANEMONE          -CLINQPVDKSYCPC---NVCLQIVSQLI-------TRSFTS---LQE---ANKAAKQAA 3379 
SEACUKE              -GKFDKLKMLAGGQS---SSISAISSGLY-------TKALKQ---LQE---ISDHSK--- 3407 
LANCELET             -RHAQLLTAAGVSPD---TSVDQTISSLL-------QKGHAC---LQK---AVKLASDEE 3431 
STARFISH             -GKLDKLLGLVGQNA---TRPEQICSTLY-------SKAYSE---LKQ---AVSLADKDD 3444 
SEA_URCHIN           -GKLDKLLSKAECQE---SKPEKVCQSLF-------MKSKKY---LDD---AVGTIKLDP 3429 
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PARAMECIUM           ---------------------------------IQLHDE-NINQSKFYNKAAMFCERCLR 3258 
TETRAHYMENA          --------------------------NFNS--SEQIFEEIIPMRLKSYKRFANFCEQLLR 3585 
STYLONCHIA           --------------------------KVQT--AAQFDDQMKKTMAKTYFKFAQFSDKILR 3499 
APHANOMYCESa         -------------------------------------TAKATTMTSMHVMYIEYLDKCLE 3084 
APHANOMYCESe         -------------------------------------TSKATNVTTMHLTYIEYLDKIIE 3012 
PYTHIUM              TMV-------------------------------ALSRESEQSFSRCRVTFIEYLIDILF 3308 
PLASMOPARA           SK--------------------------------QSQDDAPPAFLRCRLTYIEFLNDLLY 3269 
BREMIA               SN--------------------------------DLREGGSSRFLRCRLTFIEFLNDLLF 3252 
AEDES                FDD------------------------------STARSNDVALLADCHFKMAQFCYDQLE 3318 
MIDGE                LD-------------------------------TNYSMENETMLGEVHHKLGQFYYQVYE 3336 
BOMBUS               --------------------------------------MTTKNIKECYFSLAKYCYDRLL 3179 
ANT                  --------------------------------------QDTTKLGEHYCTLAKYCYGRLN 3233 
WHIPWORM             -SL------------------------------CSKNRESYRQLTEPHLVMTEVCSKILR 3298 
TRICHINELLA          -QY------------------------------SSQLNIESPKLTEPLMELSSFCDRILR 3288 
BEETLE               -DV------------------------------CT---DAYIQYADAYVQLAYFAKN--- 3139 
BARNACLE             -----------------------------------------PEAADACLEAARFCGRQLE 3192 
THRIP                -KD------------------------------ASS--FLTEQTAEAYLQIAQYCRNLLE 3219 
FLEA                 -HA------------------------------NNDINIEISTVTNCYKKMIQFNMH--- 3234 
WHITEFLY             -ES------------------------------VNQE----TVLADAHMKIVRYCFGVYN 3309 
TICK                 --K------------------------------ATPV----SVRAEAQLRLARFCNTALQ 3244 
TERMITE              -PR------------------------------GNSE----QAVAKAYLQVAKYCRAHSN 3312 
DAPHNIA              -----------------------------------EMQGIKPDMAEAYFIFAKYFSEWKN 3035 
OSTREOCOCCUS         -----------------------------------ETSKNVEHAVDASLRLAHFCDAALK 3232 
STENTOR              ---------------------------------------NQVRHTISALKFCRFCDMILR 2932 
KLEBSORMIDIUM        GSFAA-----------------------LSSGDNGTAEREARRQSKASLKFARFCNDVLQ 3555 
CLUBMOSS             --------------------------------------PPSREMARTSFKFACFCDDLLN 3191 
MOSS                 --------------------------------EITTGSLSPHDTAKALLKFGLFCDELLK 3352 
LIVERWORT            --------------------------------LGREKPKASRQLAKISLSFGLFCDELLK 3401 
LIGNANO              -----------------------------------GFADVGSSSLQCHLELIRFCDSCLL 3691 
COPEPOD              --------------------------------------NASPDQGKMLLEGSTFAHRLLT 3219 
GLOBOSUM             --------------------------------------VPSFRFQKGLIEVGMFVDKTLR 3191 
PALUSTRIS            --------------------------------------VSASPKDKHRLRISIHCDRILR 3249 
NEOCALLIMASTIX       --------------------------------------DMTEENKKIYLSIATFCDQSIK 3348 
GLOMUS               --------------------------------------LKPSMHAKILVKFAKFCDYFLR 3369 
LOBOSPOR             ---------------------------------------GEDMVRKLRLNTASYCDKVLR 3338 
SYNCEPHALASTRUM      --------------------------------------ENTRLRAECVWRLAEYCDNALR 3332 
FUNGIVORUM           ------SGS------------------------------QNKMYAKSQLKLALFSDEMIK 3303 
HALBUM               NNNN-----------------------------------DTHKSKSAYLQFGNFCDTELQ 3462 
DPURPUREUM           NKQSNQTGSSQQLSSQVNNPQSNNNPSSQTSEINNFNLIEKTKIKSAHLKFANFCDNILK 3461 
PVIOLACEUM           KDQH-----------------------------------VDKKHKSANLKFANFCDNVLR 3450 
AMPHIPOD             INS-----------------------------EMLDGNLVSSYHIQTHESLAVFCEDCIS 3416 
SHRIMP               VKS-----------------------------DALNQDDSKKSDSDAHLALVKYCEECVI 3379 
MUDCRAB              MQL-----------------------------NNLYEGAH-SHSKDIYMTLAKYCEDCLE 3372 
TARDIGRADE           --------------------------------------CERAVDAVPFLRTFQYCDQLLR 3404 
HYDRA                C--------------------------------KISTDLDSKLHHKAYMEMFLYCDELIE 3278 
SALPINGOECA          PKFNNKPLDV----------------------LFPSATAYGSETLNAFVRLAEFCADVLQ 3494 
SPIDER               ---------------------------------NPVNDTNRKSVAAAHMELANFCNRYLC 3384 
LIMULUS              DAL------H----------------------HTQMVSTSVHCTTDPHMSLAFFCNKYLR 3452 
SCORPION             QK---------------------------------MIEFDQATIGETYFKFANYCNKILR 3409 
ROTIFER              ---------------------------------------KIKDSLKGSLELATYCDFYLR 3358 
CIONA                NI------------------------------------GEGSLQQKSYIALAKFCDEQLR 3419 
OCTOPUS              KSV------S-----------------------------VRESIGETHLAIAKYCNQFLQ 3347 
CAPITELLA            SQ------------------------------------PESVCVNKAYMSLVHFCDQVLR 3382 
LIMPET               SR------------------------------------SESFTEADAQIALSKFCDKFLR 3370 
SCALLOP              SK------------------------------------QTGYTRDMAFMAVAKFCDRILR 3440 
LINGULA              SN------------------------------------DKS--TVETHMALAKYCDKYLK 3397 
OYSTER               TR------------------------------------TCRYGLEEAYLALAQYCNKFLR 3394 
SNAIL                SR------------------------------------DAVCLQQDVQLALAKYCDKYLR 3403 
SPONGE               PL-----------------------------------TKDPVPTVQSLEELFGFCDNALR 3448 
PRIAPULA             SSA------S-----------------------------LASSPSAAHVAMASYCDYFLR 3444 
DANIO                QSF------S-------------------------QQHVNTHGIVEAYMTMANFCDRRLR 3421 
ESHARK               QSL------A-------------------------GEHVDIAGVIEAYVNLANFCDRCLR 3443 
BSHARK               QSL------S-------------------------EEHVDTVGVIKAYMTLANFCDRCLR 3433 
XENOPUS              QSH------S-------------------------TDQIDVRGIIKAYMTLVDFCDSHLR 3442 
STERLET              QSR------S-------------------------TEHIDIPGAIEAYMTLVNFCDKRLR 3447 
GAR                  QSR------S-------------------------ADHVDTAGAIEAHMTLANFCDKRLR 3444 
HUMAN                QPP------S-------------------------WSCGPAAGVIDAYMTLADFCDQQLR 3425 
PLATYPUS             QSH------S-------------------------SEHVDTGGVIDTYMTLVDFCDKHLR 3432 
TASDEVIL             QSH------T-------------------------TEHVDIAGVIDAYMTLVDFCDRHLR 3437 
COELACANTH           QSR------S-------------------------TEHIDVAGVIEAYMTLVDFCDKRLR 3441 
CAECILIAN            QSR------A-------------------------MENVDTTGVIKAYMTLVDFCDTHLL 3444 
CANARY               QSS------S-------------------------VDHVDMVGVVDAYLTLISFCDQYLR 3433 
OSTRICH              QSH------S-------------------------MEHVDVAGVIDSYMTLVGFCDQHLR 3403 
GECKO                QSL------S-------------------------FDHINTKSIIDAYMILANFCDTHLR 3443 
TURTLE               QSH------S-------------------------MEHVDLTGVIDAYMILVDFCDKHLR 3442 
ALLIGATOR            QSR------T-------------------------MEHVNLTGVIDAYLTLVDFCDKHLH 3400 
APLYSIA              GGA------E--------------------------VRQTAMTCEEANLELAKFCDKYLR 3465 
TRICHOPLAX           ---------------------------------------GGSSYIEAMMMMVNFCDDILR 3415 
SOFTCORAL            NN--------------------------------QKNAESVRNLVTSSMTMANFCDRLLR 3439 
STONYCORAL           GK---------------------------------CNTTQTSGTVDAMIAMVNFCDNCLR 3456 
SEA_ANEMONE          T---------------------------------SSSDGSTTCMVEAMMAMVPFCDRALR 3406 
SEACUKE              ---------------------------------KSDSVEGESKTAESFVALGKFCDKILK 3434 
LANCELET             KA-------------------------------RQDTSLDKSGIVDAFMAMVGFCDKILR 3460 
STARFISH             A----------------------------------VTSQSERSMTEAYMALVSFCDRMLR 3470 
SEA_URCHIN           ASH------S----------------------LSSSAKREEQSMAKAHMALVSFCDQLLR 3461 
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PARAMECIUM           VIEPDSGGSND------------LRKILENKNISLDMIADQFVRYTISSFKFNAN----- 3301 
TETRAHYMENA          IIESESRDHL-------------KKTLKVQYQLTVETVGSSFLEYTLKCFSLMGGINQFE 3632 
STYLONCHIA           KMENDQCRYV-------------ITNSLKQLNKSEEQVARDSIKYGLLSL-----NH--- 3538 
APHANOMYCESa         RSTAGTF----------------------------GSLAKAMVETVLFGMAL-ADK---- 3111 
APHANOMYCESe         RTPSS------------------------------TDLVNQFVTNVLWGMSM-ADK---- 3037 
PYTHIUM              SEKRAEWMT----------------------LVEQRTMLESLTENVLSGMVA-GDQ---- 3341 
PLASMOPARA           KRQLEKLAN----------------------FADSKVLIKLLAENVLRGMAA-GDR---- 3302 
BREMIA               KPQLEKLAK----------------------LADRKTLVKLLVDNVLGGIAA-GDR---- 3285 
AEDES                VEVLGE----------------------------TLDLERQLVTALLAAMQY-GSK---- 3345 
MIDGE                SGALTS-----------------------------KEIQIKILESIFRAITH-GSS---- 3362 
BOMBUS               HDTH------------------------------DIQLSKEFIHSILKAMSY-GSL---- 3204 
ANT                  TEPE------------------------------NDEIFHDFLSSTLKSMFY-DYL---- 3258 
WHIPWORM             ALEEELW--------------------------LPGNA---------------------- 3310 
TRICHINELLA          KNGHTSL--------------------------VNSECACVMVRSILKSMKN-GSH---- 3317 
BEETLE               ---------------------------------QGKKYFKDFMLFVLRAMKF-NSK---- 3161 
BARNACLE             ALEETEAGG------------------------PGAELRGPFVRCTLWALAA-GSA---- 3223 
THRIP                NQEGSSG---------------------------TNTIARHLVKAILCAMKC-GSN---- 3247 
FLEA                 --NLKYAEDD-----------------------LKSVYILSMIKSILKAMAL-GSV---- 3264 
WHITEFLY             QQEE-----------------------------APEEYNQYFIRSLLSAMEY-NSE---- 3335 
TICK                 QEEGTLFPDD-----------------------RRTSLPLSLVRSVLTAMRL-GSD---- 3276 
TERMITE              TS-------------------------------REDNFGTDIVTSILRAMRY-GSK---- 3336 
DAPHNIA              V-------------------------------ISDEEYRLGLTRSVLSSMRY-GSV---- 3059 
OSTREOCOCCUS         KLHGDYAQASISSNC--------AEALEVWLAENHSSLSQVFIRHTLKSLEMYGTQ---- 3280 
STENTOR              SYEEENGENKYV-----------IGKCLNAMDVTGDMLAEIIVSSTLQSMKL-GNQ---- 2976 
KLEBSORMIDIUM        LATGEADQTQTNSTALPPEMTSALAGGTDSGLPPVSQYPPLVVKHVLRALSL-DAS---- 3610 
CLUBMOSS             TADDSKWKSEVRR--------SIQDSRQSFGVTSFSVFREAMVTNMLRTLSM-DAS---- 3238 
MOSS                 LSQQPEERSQMT-------------QHHLFGLPQASDLSLLVVRHMLKALAL-DST---- 3394 
LIVERWORT            AAKSMECRDDIRS--------GILQGHATARLPPASAYPSVIVKHMMEAISL-DAS---- 3448 
LIGNANO              EAAPNQQPQQF-----------------------RAALRAQAVDSVTSAMRC-GSQ---- 3723 
COPEPOD              AEGN------------------------------SIEYGELCVSYHLKSMKA-GCL---- 3244 
GLOBOSUM             CVEADE-VST-------------------KFMGHQPESAKVIIHSIFRAMSM-GSL---- 3226 
PALUSTRIS            RMEEEWGVSGD----------------LQAFI-DTCLYARMVITNTLAAMKS-GKR---- 3287 
NEOCALLIMASTIX       RIENSINENTL----------------KDKDSMNYNEYSKLEIKYLLKALKY-GSI---- 3387 
GLOMUS               KLDFTEE--------------------QTQTIFDPAQYASNVVESILQAMEN-GSK---- 3404 
LOBOSPOR             HHENERSKEGG--------------ESSILSTKDLAVHANLVIKNTLLSIRD-GEL---- 3379 
SYNCEPHALASTRUM      ANEDPSS--------------------KIIVKLDTDHYAQTVIQNYYESMNM-DVV---- 3367 
FUNGIVORUM           S------------------------------GSKDKELGDHVVRGVVDAMIF-EYP---- 3328 
HALBUM               RRGDQ--------------------------SEDSNRLAVSVVNSIMNAIKQ-EIP---- 3491 
DPURPUREUM           DKLQSNNGQ---------------------INEETLNLALTVIKSTLEAIRE-ELP---- 3495 
PVIOLACEUM           DKQSTQSNSIF------------------SVDSENIQLAKSTIRSTLEAIRE-EIP---- 3487 
AMPHIPOD             AWSESIQ---------------------------VDEYLKILVTSTLKAMTA-GSR---- 3444 
SHRIMP               KWKDHVD---------------------------VSQYSKSLMVSVLRAMAN-GSR---- 3407 
MUDCRAB              KWKESID---------------------------VSDYADSLVMSVLRAMSL-GSR---- 3400 
TARDIGRADE           KGILDDVVL-----------------------------VERGTASLLKAIKL-GSV---- 3430 
HYDRA                NEENSEMKC---------------------------CYAKTMVDSLLKAMAM-NSS---- 3306 
SALPINGOECA          DRIAMP-------------------------KDSMGRVKQVFVETALAAMRS-GNV---- 3524 
SPIDER               AENAKNFDLKK--------------------IPSFNEFPRILIESLLDALKY-GST---- 3419 
LIMULUS              KKEDATEDNWI--------------------PNSLPSYPTTLVTSLLTAMRQ-GSK---- 3487 
SCORPION             MQEEE--EKTL--------------------SLSFETYPSVLTNSLLNALKN-GNL---- 3442 
ROTIFER              IAENDNNDFE---------------KLTLIGQMIRSQFPEIVTEQLFYSIRS-GSL---- 3398 
CIONA                NGDQAEGLLSP------------------TSKSVKVEYAVTMTTYVLRAMRI-QSG---- 3456 
OCTOPUS              DSPS---------------------------------LGNNLMSSLLKAIRY-GIK---- 3369 
CAPITELLA            QRENDEISG--------------------TKCESEEDFPLALVTSLLSAMKN-SSK---- 3417 
LIMPET               MKENEEEH---------------------IKEKVIENYGETIIICLLKAMKL-GSM---- 3404 
SCALLOP              MVEDDELE---------------------LSKATIKTFPDTVVVCLLNAMRF-DSM---- 3474 
LINGULA              LREEDDSL----------------------TGESIDSYPEAVVTSLLRCIEL-DHM---- 3430 
OYSTER               MAEDDTDKESLN-----------------LSKECQKNFPETITVCLLNAMKL-DSM---- 3432 
SNAIL                LAEENDGL---------------------VASESMEVFPATAVKCLLDAMRA-GSA---- 3437 
SPONGE               QEDHDDEQST---------------------GLDTKSFPSIIINHTLTAMSL-GSS---- 3482 
PRIAPULA             VREDDGTT-----------------------VLPTDGYAETVITSLLRAMAL-GSS---- 3476 
DANIO                ESEQKEEAI----------------------SSKLQSLPEHVVKMMLKALKL-SSE---- 3454 
ESHARK               EKEESATAIN---------------------FSEQQTFPACVVEKILKAMKY-NSK---- 3477 
BSHARK               EEEESENINN---------------------FPELQTYPASVVENMLKALQY-NSR---- 3467 
XENOPUS              KVEEESAVMD---------------------RADYQNFPEIMVEKMIKALKL-NSS---- 3476 
STERLET              EEEESAEVST---------------------FSELPTFPAVVVDTMLKALKL-NSK---- 3481 
GAR                  EEEENDQVSE---------------------FSELPTFPAIVVEQVLKALKL-NSS---- 3478 
HUMAN                KEEENASVID---------------------SAELQAYPALVVEKMLKALKL-NSN---- 3459 
PLATYPUS             NEEEGTSVID---------------------AVVLQAYPALVVEKMMKALKL-NSR---- 3466 
TASDEVIL             KEEESTSVIH---------------------TVELQTYPALVVDKMLKALKL-NSK---- 3471 
COELACANTH           EVEESAEVSH---------------------FSELQTFPAVVVENLLRALKL-NSR---- 3475 
CAECILIAN            KKEDTTAVID---------------------HSHLQQFPTIVVEKMIKSLKL-NSK---- 3478 
CANARY               REEEGLLEIN---------------------TVDLQQFPAIVVEKMIKALKL-NSR---- 3467 
OSTRICH              REEEGLLEIN---------------------TADLQLFPAIVVEKMIKALKL-NSR---- 3437 
GECKO                KKEEGSADIN---------------------AVDLQMFPAIVVEKVIKALKL-DSK---- 3477 
TURTLE               KEEEGSSDVS---------------------ALDLQTFPAIVVEKMIKALKL-NSR---- 3476 
ALLIGATOR            KEREGLSDIS---------------------AVDLQTFPTIVVEKMIKALKL-NSR---- 3434 
APLYSIA              LLEDD-ELPA---------------------RCDTSQFPRTVVLCLLRAIKG-GQL---- 3498 
TRICHOPLAX           HEEDGRANQPK-------------------GLIDTKIFPEVIIRYTLEAMAY-NSM---- 3451 
SOFTCORAL            MKEEDSEQTP---------------------RLDMKLFPGIVIRFVLKSMAF-ESA---- 3473 
STONYCORAL           KKEVS-VAPV---------------------EVDTKLFPGIVVRYMLKSMCY-SSK---- 3489 
SEA_ANEMONE          RKEDESDGPSFI-----------ISPFGLHYEFVFQRFPEFVVRYVLKAMEH-GSE---- 3450 
SEACUKE              MKDADDNLPST-------------------TLPLTANFPSTVVKSFLTAMRY-SSS---- 3470 
LANCELET             HQEDD-EEGTE--------------------LSSIPGLAAAVVSNLLQALRH-DSP---- 3494 
STARFISH             LKESD-EVPMT-------------------YLPQTDNFSQTVVHYTLKAMHY-SSQ---- 3505 
SEA_URCHIN           QQDDD-DCNPD-------------------YLPLMEAYPSTVVNSTLQAMNL-NSP---- 3496 
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PARAMECIUM           -----------------------------QLNKIETLLIKVLKVVQKFPN---------- 3322 
TETRAHYMENA          QKSNKMQMEVETGEKIQENPEKSQNQSIEFDQNMSNLVLKMLRIIQQIPN---------- 3682 
STYLONCHIA           -----------------------------EYQNASDIIPRLLDITSKYKD---------- 3559 
APHANOMYCESa         --------------------------------TCAAYFPRVLGLVRDHPA---------- 3129 
APHANOMYCESe         --------------------------------GCSAYFPRVLGLLREHPT---------- 3055 
PYTHIUM              --------------------------------ECSNYLPQLCELIPPFPV---------- 3359 
PLASMOPARA           --------------------------------ECANYFPGLCDVVSPYPD---------- 3320 
BREMIA               --------------------------------ECAHYFPQLCDVISPYQE---------- 3303 
AEDES                --------------------------------SARQLFPCLLQLPFLQDG---------- 3363 
MIDGE                --------------------------------DAKFFIPWILQLPYLKNN---------- 3380 
BOMBUS               --------------------------------EAAHYFPCLLKPEYFNDQ---------- 3222 
ANT                  --------------------------------EAMHYFPCLLKPERFKDE---------- 3276 
WHIPWORM             --------------------------------VYSL-F-KPIPSIEQYP----------- 3325 
TRICHINELLA          --------------------------------LARQLFPRLLSVMEKYP----------- 3334 
BEETLE               --------------------------------EGKQLFPCVLMEQEFSL----------- 3178 
BARNACLE             --------------------------------EACDWLPRLLQLADEHP----------- 3240 
THRIP                --------------------------------RARQLFPLLLQLPTLSS----------- 3264 
FLEA                 --------------------------------EAKQLFPVLLEYDEISA----------- 3281 
WHITEFLY             --------------------------------EATQLFPCLLQLECLEIS---------- 3353 
TICK                 --------------------------------AAIDMFPRLLQVLQSHP----------- 3293 
TERMITE              --------------------------------DARQLFPCLLQLPGLDT----------- 3353 
DAPHNIA              --------------------------------DGQGLFPLVILALKDDCA---------- 3077 
OSTREOCOCCUS         -----------------------------QSLPARHLLPRLLVLLRDHMS---------P 3302 
STENTOR              --------------------------------RAHDMFPRLIGLFK-YQN---------- 2993 
KLEBSORMIDIUM        -------------------------------LKPHQLVPRVLALVGQNKE---------- 3629 
CLUBMOSS             -------------------------------VGPQLAVARLISMAGHQ-E---------- 3256 
MOSS                 -------------------------------LQAQHAVARLLSLVGFSSA---------- 3413 
LIVERWORT            -------------------------------VRAQHGLARVLSLVGQYPE---------- 3467 
LIGNANO              --------------------------------EASIRFPRLLCLLGESADDEASQNPADE 3751 
COPEPOD              --------------------------------AARELFPRILSLVLENDI---------- 3262 
GLOBOSUM             --------------------------------KAVEFFPRLLQILETYPE---------- 3244 
PALUSTRIS            --------------------------------DAIEAYPRLLQLIELYEE---------- 3305 
NEOCALLIMASTIX       --------------------------------EGIQLFPRLLQLIENDES---------- 3405 
GLOMUS               --------------------------------EATELFPRLLQIIEKYHN---------- 3422 
LOBOSPOR             --------------------------------GATELFPRLLQIIEIYPS---------- 3397 
SYNCEPHALASTRUM      --------------------------------EAIERFPRLLELIERYPE---------- 3385 
FUNGIVORUM           --------------------------------SASDYFPRLLEITGSYPS---------- 3346 
HALBUM               --------------------------------GAIEKFPRLLEIISQYEK---------- 3509 
DPURPUREUM           --------------------------------GSIDKFPRLLEILTQFEQY--------Q 3515 
PVIOLACEUM           --------------------------------GAIDKFPRLLELLQQFDKS--------L 3507 
AMPHIPOD             --------------------------------VSHFNFPRLIHLMEDHAE---------- 3462 
SHRIMP               --------------------------------DAHFHFPRLINLMNEDAS---------- 3425 
MUDCRAB              --------------------------------EAHFHFPRVINLMSDDSS---------- 3418 
TARDIGRADE           --------------------------------EARDLFCRLLVWLREHPN---------- 3448 
HYDRA                --------------------------------KARIAFPRLLQVVNLFPS---------- 3324 
SALPINGOECA          --------------------------------LMRQYFPQLLNLGERPTD---------- 3542 
SPIDER               --------------------------------DAHLLFPRLLQIIENNPS---------- 3437 
LIMULUS              --------------------------------AAMQLFPRLLQVLELYPG---------- 3505 
SCORPION             --------------------------------NAIKLFPRLLQIIEVYPD---------- 3460 
ROTIFER              --------------------------------EARTRFPRLLQIIELYPD---------- 3416 
CIONA                -----------------------------DLSKASWSFPRLLQLVQDFKG---------- 3477 
OCTOPUS              --------------------------------EAQQRFCHLLQLLETHAE---------- 3387 
CAPITELLA            --------------------------------DARQLFPRLLQIIERFPQ---------- 3435 
LIMPET               --------------------------------EAIERFPRLLQFVELYPD---------- 3422 
SCALLOP              --------------------------------EAKQRFPRLLQLVEHYPD---------- 3492 
LINGULA              --------------------------------DARQRFPRLLQLVEYYPD---------- 3448 
OYSTER               --------------------------------EARQRFPRLLQLVEMYPE---------- 3450 
SNAIL                --------------------------------EALERFPRLLHIIEHYPD---------- 3455 
SPONGE               --------------------------------KARELFPRLLQLVEAHPD---------- 3500 
PRIAPULA             --------------------------------EARDSFPRLLQLVDLYPD---------- 3494 
DANIO                --------------------------------EARLKFPRLLQLVEVYPA---------- 3472 
ESHARK               --------------------------------EARLKFPRLLQIVKLYSA---------- 3495 
BSHARK               --------------------------------EARLRFPRLLQIVELYPV---------- 3485 
XENOPUS              --------------------------------EARLKFPRMLQIIEQYPS---------- 3494 
STERLET              --------------------------------EARLKFPRLLQIIELYPA---------- 3499 
GAR                  --------------------------------EARLKFPRLLQIVELYSA---------- 3496 
HUMAN                --------------------------------EARLKFPRLLQIIERYPE---------- 3477 
PLATYPUS             --------------------------------EARLKFPRLLQIIERYPE---------- 3484 
TASDEVIL             --------------------------------EARLKFPRLLQILERYPE---------- 3489 
COELACANTH           --------------------------------EARLKFPRLLQIVELYPA---------- 3493 
CAECILIAN            --------------------------------DARLKFPRLLQIVELYPA---------- 3496 
CANARY               --------------------------------EARLRFPRLLQIIERYPA---------- 3485 
OSTRICH              --------------------------------EARLRFPRLLQIIERYPA---------- 3455 
GECKO                --------------------------------EARLKFPRLLQIVEKYPT---------- 3495 
TURTLE               --------------------------------DARLKFPRLLQIIERYPA---------- 3494 
ALLIGATOR            --------------------------------EARLKFPRLLQIIERYPA---------- 3452 
APLYSIA              --------------------------------EARERFPRLLQLPELYPD---------- 3516 
TRICHOPLAX           --------------------------------DARQRFPRLLQIVERNPN---------- 3469 
SOFTCORAL            --------------------------------EARQKFPRLLQLVELYPG---------- 3491 
STONYCORAL           --------------------------------EARQKFPRLLQIVHKYPD---------- 3507 
SEA_ANEMONE          --------------------------------EARNRFPRLLQIVELYPH---------- 3468 
SEACUKE              --------------------------------EAKQRFPRLLQIIETYPE---------- 3488 
LANCELET             --------------------------------EARQRFPRLLQLVEIYPD---------- 3512 
STARFISH             --------------------------------EARQRFPRLLQLVEACPD---------- 3523 
SEA_URCHIN           --------------------------------EARQHFPRLLQLVEKYPD---------- 3514 
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PARAMECIUM           QIGPVFQDAV-EKGHLS-TWIFLQYLPQLIHLIN-D--------NV-RFQYFKRIFDDFI 3370 
TETRAHYMENA          MTGQKFKEAI-ELQIIP-SWIFISFLPQMMHILK-K--------QN-LVEFFEPLIKKLA 3730 
STYLONCHIA           HVQGDF--IA-YSKETP-TWYFLRWINQIVAVVN-R--------PE-SS-VIEEKVIQIA 3604 
APHANOMYCESa         DLLPILTSKM---QPVP-LWTCLHWSAQIMAMLDVH------ATPF--NDWILSLLETMA 3177 
APHANOMYCESe         -LINMAREKL---KQIP-LWTCLHWSAQVMALMSEK------PSPF--NDFILTLLEMMA 3102 
PYTHIUM              IVAKFEKRML---SEVP-MWTCLRWTAQLLALVN---------GPI--GKSIVRILEKMA 3404 
PLASMOPARA           IVAECKQCVL---TDVP-LWTCLQWSAQLMALLN---------GDI--GMTIVAILEKLA 3365 
BREMIA               IVTDFEQFVM---KNVP-LWTCLQWSAQLMALLN---------GPI--RRTVLVILEKMA 3348 
AEDES                TLHGCFNEAS---HPVP-EWMFLRWIPQILSFVD-F--------SQ--QSFLEALLTRIA 3408 
MIDGE                ELTSQFNNQL---TLVP-EWNFISYISQMMSNYD-F--------EA--DCYLDELLMRIA 3425 
BOMBUS               ETKDIFMKEI---ESIQ-IWLFLSWQAQLFSHLG-T--------SI--APLIIPVLKRIV 3267 
ANT                  QTRNTFVEEC---AKLR-PWLFLRWRDLLFSFLE-TPFINRSTPSI--AIAIIPIVHRLA 3329 
WHIPWORM             DCRSTFVRES---QQVP-TWLFLGWLDQLLAVFD-S--------SW--GCCFTEVLNRIA 3370 
TRICHINELLA          ESELEFQAEI---DSVP-SWMFLSWMNQMLSALK-R--------S----NKFYSILERIA 3377 
BEETLE               EEQQLFLTET---EQIP-VWMFLKWIPQILVNID-S--------SK--VTVIKPLVLKIA 3223 
BARNACLE             PAAAALADGW---EAVP-EWRFLAWLPQLFSYGA-SA-------GC--GGTVRRLLLRLA 3286 
THRIP                NLSKDFAEKS---SSIP-VWMFLGWIPQLLAMLD-S--------PA--AKLVAPLLLKIA 3309 
FLEA                 DMKDVFLELS---AQVP-EWMFIQWAPQLLAQLT-S--------NR--SETIGPIVIRVA 3326 
WHITEFLY             EMSELFKNQC---KRIP-EWKFLEWVPQLLTALY-S--------PK--VAAVSDLLLRLA 3398 
TICK                 LCGKSFAEEC---AKVP-CWMFLGWIGQMLPLLD-G--------AV--GPHLFGLVDSIA 3338 
TERMITE              SLSELFHKES---SAVP-VWMFLGWVNQLLACLG-T--------PV--GPVLHDIILRLA 3398 
DAPHNIA              -FTHAFETLR---CDVP-LFMFLPWVNQLVSYFT-S------------SSAIPKLLIDIA 3119 
OSTREOCOCCUS         QTAQEYSQTL---LRVP-SWLFLDWIPQLLSMVSDT--------QL--HAVTSPLTRRLL 3348 
STENTOR              -VAKIFENEL---EDFP-EWMMIRWIDQVLAIFD-K--------PE--CNVFAKIMERLV 3037 
KLEBSORMIDIUM        -TLAEFESGV---ESVP-SWVFISWVSQILSVME-Q--------PE--GRVLARVLERVA 3673 
CLUBMOSS             -IQAIFSARI---DKVP-SWIFLGWLPQLLALMD-S--------RE--GGLFIGILESIA 3300 
MOSS                 -TQNEFERFL---DNVS-SWVFVAWIPQMLANIE-E--------DS--GRVLIKVLESIA 3457 
LIVERWORT            -THTQFADVV---KQVP-CWVFISWIPQMLAVMD-Q--------DE--GNILVPVLENVA 3511 
LIGNANO              SLSSRFSRQM---ASVP-VWLSLPWLPQLVSLLD-K--------PDQGGSAVLPLLESVC 3798 
COPEPOD              -AGKTFEDNW---STVP-SWMFLPWSNQLISCLHND--------EI--SKYFTPVVSKMS 3307 
GLOBOSUM             -VANDFSVHS---QDVP-TWMYLRWLPQLTSLLD-K--------VT--GLTLLPLVQKIS 3288 
PALUSTRIS            -TADDFQRMA---TSVP-SWTFLRWMPQMTALLD-K--------PS--AQAVYPVIEKIG 3349 
NEOCALLIMASTIX       -NQQAFIKNI---EGIE-PWLFIRWIPQITALLD-K--------DC--GYTLIPLLKKIA 3449 
GLOMUS               -TQSIFKEKV---ESIESVWKFIRWIPQIVAILD-Q--------SI--AHCVFPILFKLA 3467 
LOBOSPOR             -SQKPFTEMV---TDLSGSWTFVRWIQQMVAVLD-K--------PI--GACVMPILKSIA 3442 
SYNCEPHALASTRUM      -VQKSFKVHA---EAFNVSWMYIRWLPQLVAILD-T--------SL--AHCVFPILHKVA 3430 
FUNGIVORUM           -SNRLFSKLI---REIP-TWQFIRWTPQIIALLGSD--------SQ--GDTVLPILVSLA 3391 
HALBUM               -AAKEFVERT---KQIP-CWMFIRWQSQMFPYLD-T--------PQ--GPYILPILQEIA 3553 
DPURPUREUM           QVNKEFTEHV---SNIP-CWMFIRWISQMFPYLD-L--------PQ--GPLILPLLLDIA 3560 
PVIOLACEUM           EIITEFKELI---STIP-SWMFIRWISQMFPYLE-L--------PQ--GPLVLPILLEIA 3552 
AMPHIPOD             -LIEVFQREI---STVP-VWLFLLWLPHILIYLE-K--------TP--GRVLRPIVVQLA 3506 
SHRIMP               -LLSSFKEEY---EKVP-IWMFLLWLSHILIYVD-K--------VP--GPALQPVVERLA 3469 
MUDCRAB              -LVATFKKEA---KKVP-VWMFLLWISHILIYVD-K--------LS--GEALQPIVEKLA 3462 
TARDIGRADE           -IEDAFQVGC---ADIP-AWMFIQWANQVLALLD-K--------PE--GNAVHDILGRMA 3492 
HYDRA                -TGELFEKQS---SQVP-CWMFLGWINQIVSMID-M--------PI--VVHLKPIIDGIV 3368 
SALPINGOECA          -SDHLQRVLASATTSVP-CWMFLNWIPQMLAILD-A--------PE--APVVQQVLKTIA 3589 
SPIDER               -CLQVFEEKV---SKMP-CWLFIGWIDQMVALLD-K--------PE--AKAVQCIIEKIA 3481 
LIMULUS              -CSEDFVKKT---NEIP-SWMFISWINQIVALLD-K--------PE--APPLHGIVERMA 3549 
SCORPION             -TIPEFIAKS---KVVP-CWMFLSWINQLLTLLD-K--------PE--ATAVQYIIKEIG 3504 
ROTIFER              ECLEKFVSSS---EDIP-SWMFLSWLSQMTALLD-K--------PQ--AKAIQKIIENIS 3461 
CIONA                NILDSFIQES---SALP-SWMVLSWLGHLVALLD-R--------DV--APAVQPILTRVM 3522 
OCTOPUS              -SIDIFINES---KKIP-CWMFLNWINQMISLLD-K--------PK--AYAIHDIVYNIA 3431 
CAPITELLA            -TREVFIRKS---RDIP-AWMFLGWVSQICAILD-K--------PE--SSAIHEILLNIA 3479 
LIMPET               -TMPTFIKMVSENRLFP-LWMFLLWINQMMALID-K--------TE--SPAVQPILLQIG 3469 
SCALLOP              -CMGTFVDKC---EEVP-CWMYLLWISQMMALMD-K--------PE--APAVQPVLLKIA 3536 
LINGULA              -TMQGFINKV---SVIP-CWMFMTWIGQLVALLD-K--------PE--APAVHNILIRIA 3492 
OYSTER               -IRSTFVEKS---GQVP-CWMFIMWISQMMALLD-K--------PE--GSTVHHILTELA 3494 
SNAIL                -TTDMFLKKS---ETIP-SWMFILWISQMMALLD-K--------HQ--AHAVRPIILRIA 3499 
SPONGE               -TMDLMINKS---STIP-CWMFIGWINQMIALVD-K--------PE--SRAVHDILIRIA 3544 
PRIAPULA             -TLPLLTSKV---ESVP-CWMFIGWISQMVALLD-K--------RE--ARAVQGILLSIA 3538 
DANIO                ETLDLMVREV---VSVP-CWLLIGWISQMMALLD-K--------PQ--ATAVQHVIEEIA 3517 
ESHARK               ETLDLMKKEV---SSVP-CWQFIGWINQMMAELD-K--------KE--AVVVQHIIEEIA 3540 
BSHARK               ETQDVMTRGV---STIP-CWQFIGWINQMMASLD-K--------KE--ACVIQPIIEKIA 3530 
XENOPUS              ETLDLMAREN---CTVP-CWQFIGWISQMMAMLD-K--------KE--SIAVQHIIEEIA 3539 
STERLET              ETLDLMAKEV---SSVP-CWQLIGWISQMMALLD-K--------EE--AVAVQHVIKEIA 3544 
GAR                  ETLDLMIKEM---SSVP-CWQLIGWISQMMALLD-K--------KE--AVAVQHVIQGLA 3541 
HUMAN                ETLSLMTKEI---SSVP-CWQFISWISHMVALLD-K--------DQ--AVAVQHSVEEIT 3522 
PLATYPUS             ETLDLMTQEI---SSIP-CWQFIGWISQMMAVLD-K--------EE--AVAVQHTIEEIA 3529 
TASDEVIL             ETLNLMIKEM---SSIP-CWQFIGWISQMMALLD-K--------EE--AVAVQHTVAEIA 3534 
COELACANTH           ETLDLMAKMG---GSVP-CWQFIGWISQMMALLD-K--------KE--AVAVQHIVEKIA 3538 
CAECILIAN            ETLDLMTREV---SSVP-CWQFIGWISQMMAMLD-K--------KE--AVAVQHIIEDIA 3541 
CANARY               ETLGLVTQEL---SSVP-CWQFIGWISQMMALLD-K--------DE--AVAVQHTVEEIA 3530 
OSTRICH              ETLGLVTREL---SSVP-CWQFIGWISQMMALLD-K--------DE--AIAVQHTVEEIA 3500 
GECKO                ETLGLMAQEI---SSVP-CWQFIGWISQLMAMLD-K--------EE--ALAVQYTVEEIA 3540 
TURTLE               ETLGLMAREI---SSVP-CWQFIGWISQLMAVLD-K--------EE--AVAVQHTVEEIA 3539 
ALLIGATOR            ETLSLMAQEI---STVP-CWQFIGWISQMMAVLD-K--------DE--AVAVHHTVEEIA 3497 
APLYSIA              -VVDVFNKKV---TEVP-SWMFIMWVSQMTALLD-K--------PE--ADIVEPVLTKIA 3560 
TRICHOPLAX           -TIDGFMRKS---SAIP-SWMFIGWISQMMAILD-K--------PE--ARAVQEILFRIA 3513 
SOFTCORAL            GDIEAFKRKS---SDVP-CWMFIGWISQMVALLD-K--------RE--SHAVQGILQDLA 3536 
STONYCORAL           -TLEAFVKKA---ADVP-CWMFIGWINQMMAIID-K--------PE--GKAVHGIVSEIA 3551 
SEA_ANEMONE          -TLDSFVKKV---ETVP-CWMFIGWINQMVALMD-K--------KE--ARAVHGIVTEIA 3512 
SEACUKE              -TLKDFIKET---SSVP-CWMFIGWISQMVALLD-K--------PE--ADGVAGIVKAIA 3532 
LANCELET             -TMDLFIEKV---SHVP-SWLCISWLGQMVALLD-K--------PE--AVAVHGILTRIA 3556 
STARFISH             -TMQLMIKEV---SDVP-CWMFIGWISQMVALLD-K--------PE--GPAVHGILTDIA 3567 
SEA_URCHIN           -TMQSLVKKA---SIIP-SWMFIGWISQMVALLD-K--------PE--SLAVQGILKAIA 3558 
                                        :  : :   :                             .  
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PARAMECIUM           KKYPQQFVYQFNVTYQTRKEFKP---DSEA----SKMFDKLHQCIPKNY--------AFI 3415 
TETRAHYMENA          KNYPEALIYQFNTIFSNQTTCET---ALS-----QEIYEALHKEMPHYY--------NFM 3774 
STYLONCHIA           KKYPQALYYPFKVVESNVKVNVL---DSD------VQKTQLFQKLSKYYEKTFRNLNAWA 3655 
APHANOMYCESa         KEYPKALYYDFRLSSASIPDMAA-----------NARFHRLAALL------QDHTLNQFV 3220 
APHANOMYCESe         AEYPRALYYDFRLSQESIIDIET-----------NPRFHRLSAAL------RDVHLDQFV 3145 
PYTHIUM              TEYPAALFYDFKVTCAGE----T-----------KTDIRRLTTLL------SNPVMEKFV 3443 
PLASMOPARA           ERYPVALFYDFMVTCRSSRDI-F-----------KVDLRRLEVLL------ANPVMEKFV 3407 
BREMIA               EKYPIALFYDFMVTCKSSLNK-F-----------DVDLHRLEVLL------TNSVMEKFV 3390 
AEDES                TSYPMALYYPAKMSLQRHQLRPD-------NVS-SPFANRLMQLL------DIPKLDRFV 3454 
MIDGE                TKYPNALYFPFELSFNNHNKITT-------KMK-ENV-FKIRETI------SNPTIDMFM 3470 
BOMBUS               ETYPNAVIYTFRLTMETNPALLN-------ET----STYEIRQILYN----R-PEIDRFL 3311 
ANT                  ETYPDAVVYTYYLTIERNPSILQ-------NE----EIQRIRKLLGD----KAEEYERFL 3374 
WHIPWORM             DDYPQALIHPLSLAVSLKGSSTL-------CY--RKLMERLEANL-H----GSEVVHEFT 3416 
TRICHINELLA          DDYPQALIYPLLMLKSATGDVG------------ETDFYRLQLKL-R----KTKIVKEFI 3420 
BEETLE               TTYPQAIMYAYRLSKENYKCEQR-------EA--KELIETLDELL-L----TDEGANKFL 3269 
BARNACLE             EQYPQALAYPLAASRADRGAVRP-------AE-MSACLEQAHQLM-A----NCRLPERLV 3333 
THRIP                ETYPNAVCYPYNISKEKNSSSTV----------KLDVIKKLDRLL-E----DSSFQIPLV 3354 
FLEA                 ESYPDALHYPFRLSILNYKCLAG-------SYA-EYCVAKLKQVL-M----KNSLIDRFI 3373 
WHITEFLY             EKYPNALIYPFRLSKEMQAKVSS-------ST--QTIVDSLGTLL-D----CDYGTEKFL 3444 
TICK                 SDYPNALVYAFRVSNEAYSFDIP-------ETK--DFILRLKQKM-D----KLPLVSEFI 3384 
TERMITE              ETYPQSLIYAFQLSREKYNLESG-------HVSLKALVDQLASLL-F----TDPVIDIFL 3446 
DAPHNIA              KQHPVHVKIPFGLTRSSLGVEVL--------A--QSETRLLESKL-----LTDLTWEMFL 3164 
OSTREOCOCCUS         SKYPAAVRPHFNLMKETI-------------N--RDISERISFAL------ASSLHDGFT 3387 
STENTOR              IKYPQIVYYPYKTFCSIDSLSGF---TK--VK--KGFKSLTWKILE-EKFQDFGFLDNFI 3089 
KLEBSORMIDIUM        EEFPQALYYPFNVSQPAF---GD-------VA--RERTSRVARLL------HNPLLDQFV 3715 
CLUBMOSS             QHFPQVLYFPFHVSKDQY---GT-------VG--LDRTRKLAATL------KSPLFEGLV 3342 
MOSS                 KSYPQALYFPFRVSETDF---GA-------IG--RQRTQHLKILL------RNPLLEGLV 3499 
LIVERWORT            KLYPQALYFPFHVSVKDF---GP-------QG--RRKTRRLATLL------KSVSLEGMV 3553 
LIGNANO              DIYPAALVYPFRLARANYRFETG---DSGA----RQAAERLWQRL--RR---LPLVEEFI 3846 
COPEPOD              EDYPAAVLYPLRSAASNPDLSDI-------A---MPIFYKLTAKL--V---VSSVHDSIL 3352 
GLOBOSUM             TKYPNALRFPFSISCEQYQFDAF---N--APN--AKLIERLKSSL------QSAMHDKLA 3335 
PALUSTRIS            RDYPSALYFPLSISSEQYTFGND---VGSQRN--KKRIEALKTII------SSPLLEKFK 3398 
NEOCALLIMASTIX       LSFPNALSYPLNISCEQYNFETEISSKNGINV--EEEVKKLKEII------YDEQNENFI 3501 
GLOMUS               EKFPGSLYYPLTISSEYYKFDEN--NPLTREN--KAKIQELKQMI------KCDVTDTFV 3517 
LOBOSPOR             LQYPNALYYPLTISAENFAFEQ---GPAGEKC--MQDVAFLKKTV------FSPLKEDFI 3491 
SYNCEPHALASTRUM      KSYPGALYYPFRISEEHYSAIG---SRLEKKN--REEIEKIKQTI------YSPLMEDFC 3479 
FUNGIVORUM           EKYPQSIYYSYKISSEDDSLQSP-------AM--QKRLEPLNKIL------KDELIDDFI 3436 
HALBUM               SNYPQAIYFPFKISSEQF---GP-------TA--KKLTAKLEQTL------KNPLIDTLI 3595 
DPURPUREUM           KYYPQAIYFPYKISSEQF---GP-------MA--KKLSVQLEKEL------SDPLLDRLV 3602 
PVIOLACEUM           KYYPQAIYFPYKISSEQF---TP-------VA--LKLSLPLSNLL------QHPLLDSLI 3594 
AMPHIPOD             EEYPQAVFYPFSVSKTCYKFDGP----HGSDV--RATCVKVEEIL--DTK--CRLLQPFL 3556 
SHRIMP               AEYPQAVIYPFGISKQQYNFSSH----EGKLA--KAMCDKVEALL--SS---HKLLHQFV 3518 
MUDCRAB              LEYPQAIVYPFRISMKQYDFTGS----VGKAA--QSMCQRVESSL--CK---NSLFHHFV 3511 
TARDIGRADE           SEYPQAIIYGFKISKENYVFDEK--DSRGRRN--KKFFDELSEKL------DIPLIDDLI 3542 
HYDRA                KSYKQALSYPLKVSSKQFTFSTV---DS--QN--KEYLKWLLRCV------NIPVIDEFA 3415 
SALPINGOECA          SSYPQALCFPVMLSEEKLKFSGA---ASSTQR--TFF-TNLVRMVT------TDHLRRFV 3637 
SPIDER               LTYPNAIIYAFHLSSGSYKFSNS---KSDSSN--KKFVDKIKAIL--EKE---TLITDFV 3531 
LIMULUS              KEYPNALVYPFKLSSKGYQFDNS---NLGRKN--KAFVEKIESLM--GVV---PLVDDFI 3599 
SCORPION             TNFPNALVYPFKLSYEMYKFPDT---LQGKEN--KEFVMKLKSSL--SQL---KLVDEFV 3554 
ROTIFER              IEYPQALVYPFRMSTENFKFSNE---LN--EQ--SDFVQKISRHL--NTQ--LPLVEQFI 3510 
CIONA                RDYPQAIVFPFKAAFEGYKFEEN---EAGKKN--KQFVKKVKHHL--KQE--VPLADEFV 3573 
OCTOPUS              CQYPQAIIYSFKISNEGFRFEGN---DSGTQN--RKFVEKLSCRLNSKTL---PQVFTFI 3483 
CAPITELLA            DIYPNALVFPFKLSNHNYKFTSD---AVSSKS--KSVCDRLHQML--SKN---PLIDRLI 3529 
LIMPET               TEYPQAIAYPFRISCEGFEFEDS---AQGKKN--KEAVKKLASILTEDKV---PLVNKFI 3521 
SCALLOP              TMYPQAVVYHFKLSQEGFQFGDK---PHDKKN--KAMVERLANLLNEENV---PLVSKFI 3588 
LINGULA              REYPQALVYPFKVSKECYTFERS---SEGKEN--QAVVERLDFSL--SKI---PLVETFI 3542 
OYSTER               ETYPQAVVYPFKLSSEGYKFTNK---KD------EAFVTKLGSTLGDEQL---PLVPKFI 3542 
SNAIL                TEYPQAIVYPFHISQESFTFGST---AEDRRN--KQGIEELDALLSEERV---PLVRTFI 3551 
SPONGE               DTYPQSLYYAFRMSSSGYKFGHN---NS--EG--KELFEKLKEKL--Q----SQLMDEFI 3591 
PRIAPULA             ESYPQALIYPLNLSREHYTFTVD---AAGAEA--EAYLHRLLATL--STCMDMSQLQQLV 3591 
DANIO                ECYPQALIYPYMISSENYTFEES---ASGQRN--REFVEKLESLL--DKG---GVIQGFV 3567 
ESHARK               DSYPQAIVYPLMISSESYTFEQT---ARGNTN--KEFVERLKNKL--DKG---GMVEVFI 3590 
BSHARK               DSYPQAIVYPFKISSENYTFEPS---ANGNKN--KEFVERLKTKL--DKG---GVVESFI 3580 
XENOPUS              ENYPQALVYPFMVSGESYNFEDT---VVGHKN--REYVNRIKSKL--DKD---NVAQDFI 3589 
STERLET              EYYPQAILYPFMISSENYVFEDS---ATGHRN--KEFVARLKSQL--DKG---GVVKNFI 3594 
GAR                  ESYPQAVVYPFMISSETYQFEDS---ATGHRN--KEFVTRLKDQL--DKG---GVVKDFV 3591 
HUMAN                DNYPQAIVYPFIISSESYSFKDT---STGHKN--KEFVARIKSKL--DQG---GVIQDFI 3572 
PLATYPUS             DNYPQAIVYPFMISSENYSFKDT---SAGHKN--KEFVTRIKSKL--DKG---GVVQDFI 3579 
TASDEVIL             DNYPQAIVYPFMISSENYSFKDT---SAGHKK--KEFVLRIKSKL--DQG---GVVQDFI 3584 
COELACANTH           ESYPQAIVYNFMISSESYSFEES---PKGKKN--KEFVARLKSEL--DKG---AVVEDFI 3588 
CAECILIAN            DAYPEALVYPFMISSENYSFEDT---ATGHKN--REFMLRIKSKL--DKG---GMVQDFI 3591 
CANARY               NTYPQALVYPFMISSESYCFKDT---AAGCKN--KEFVERIKNKL--DRG---GVVQDFV 3580 
OSTRICH              NTYPQAIIYPFMISSESYSFKDT---VTGCKN--KEFVERIKKKL--DRG---GVVQDFV 3550 
GECKO                NSYPQAIVYPFMISSESFSFQDT---IIGHKN--KEFVARVKSKL--DRE---GVVQEFV 3590 
TURTLE               NSYPQAIVYPFLISSENYSFKDT---ATGHKN--KEFVARIKSKL--DRG---GVIQDFV 3589 
ALLIGATOR            HNYPQAIIFPFMISSENYSFKDT---ATGHKN--KEFVTRIKSKL--DRG---GVIQDFV 3547 
APLYSIA              AEYPQALVYAFRMSFEGFKFGST---PQEKKR--LEKVEKLAELV--N----IPLVNLFI 3609 
TRICHOPLAX           DEYPQAIIYAFKVSNEQYTFEET---SVGRQN--KTAVSKLSSKL--Q----LPLIESFV 3562 
SOFTCORAL            KHYPQALLYPLKISAEQFKFGGS---IEEQKN--KKFVESLNESL--S----FPASDDLI 3585 
STONYCORAL           KRYPQALWYPFKISSEHFVFENS---EDGKAN--EEAVKRLRSSL--E----HPLLDDFI 3600 
SEA_ANEMONE          KNYPQALCYAFKVSSEQFVFDSS---PEGNTN--RKAVERIRKLL--E----SPLMDSFI 3561 
SEACUKE              VEYPQALVYPYKTSSENCKFSKD---TDGKKR--QQAMIELKQLL--N----FPVIDQFT 3581 
LANCELET             QEYPQALVYPLKISSENFEFEDS---VTGRRN--QEAVTSLKKTL--SVI--YSLVDKLI 3607 
STARFISH             YEYPQALCFPFKISSESFTFDES---NTGRKN--ASAARKIGAIL--ESI---PLLDDFI 3617 
SEA_URCHIN           KDYPQALVYPFKISSEDFKLGDK---SKEKQR--KDAVKEIEDIL--STV---PLVENLT 3608 
                       .   .                                     :                
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PARAMECIUM           EALNQLTHPEHRLQAYLNQIKDNSEDID-------------------------------- 3443 
TETRAHYMENA          YHLNQITHPEHRLIYYLEYLKSQFLSFQKIHNTYS--SQKDYVKLNKAVE---------- 3822 
STYLONCHIA           EALDCLVYPEHRFKYWLQIINDIVSD-------------DNMRGIQKAK----------- 3691 
APHANOMYCESa         AALEGLHHPEIRLKEALRYLSDVVD--------DKK----PKAQLASI------------ 3256 
APHANOMYCESe         AALHGLHHPEIRLKEALRYLSDVVE--------SKP-----AKEASKI------------ 3180 
PYTHIUM              AALRLIHHPELRFKEGLREVSKLLE--------SGK----AS-EAKAK------------ 3478 
PLASMOPARA           AALGLIHHPELRLKEGLRKIANLLD--------ENR----TS-DARQT------------ 3442 
BREMIA               AALRLLHHPELRLKEGLKEISELVE--------DNR----TQ-DARHK------------ 3425 
AEDES                SELSQVVIPSMKISKIITDLRMARC--------DSN---EE------------------- 3484 
MIDGE                KCLQCLVVPEKMIQAHFKDFEFEIE--------SKL---PEMNT---------------- 3503 
BOMBUS               TALHYVVKPELYLRHYLIELRKNLS--------LGT---ATAID--IF------------ 3346 
ANT                  QAIQYVVQPKLYLKHYLDNAIKDLS--------QGK---MTAIK--SL------------ 3409 
WHIPWORM             KSLVLLSHPDVMLRDAFEELECVTL--------GHA---HEMPLEKGLGREM-------- 3457 
TRICHINELLA          DALNLLSHPDIHAIDELESIILNIS--------NNS---------NEARKEA-------- 3455 
BEETLE               KALSFIGIPAAILIYYVRKIVKLIA--------SSE---LGQAK---------------- 3302 
BARNACLE             AELGRLGVY---------------------------------SRLRSLCRHLQVGQLE-- 3358 
THRIP                KALSCLTYPSIILKDYTNKLTEAMK--------SAP---INWLSLKEICDEFSYIHKESG 3403 
FLEA                 EAISCICLPEILLINALGKLTDKNY--------TDM---KN------------------- 3403 
WHITEFLY             KAMACLCLPDVKLKSFLGRLKTSLE--------AND---GKCAV---------------- 3477 
TICK                 EALELLQFPDVAFKNWCESMREALN--------NQK---SVDVR---------------- 3417 
TERMITE              RAFSCLGQPRKMLYHFVEKLEQLLN--------AKR---P-------------------- 3475 
DAPHNIA              KSIDYLKPPEKAARQLLNSETY--------------------AKDFPI------------ 3192 
OSTREOCOCCUS         RAIELLHFPANRLSFWRQQLYLREC--------QH-----DKYSCNDL------------ 3422 
STENTOR              EALDILTYPEHRLKSFLDLIKDSIM--------QN----SSSEYINYL------------ 3125 
KLEBSORMIDIUM        TALSDLSHPNLKLKDWLSEISMRLQ--------RR-----DNQGAQEA------------ 3750 
CLUBMOSS             RALEDLTFPEKRLFDGLCEVKSCLM--------SG-----NRTKARET------------ 3377 
MOSS                 RALEDLTFPQQRLKDGLLQILNFLF--------TN-----DSERAQLV------------ 3534 
LIVERWORT            RGLEDLTFPEQRFRDGLSQMKNCLI--------AG-----DKERALAV------------ 3588 
LIGNANO              AQMGEVCLPACTALDWLSSAKRSIG---------------QTERLREL------------ 3879 
COPEPOD              QGLGLLVFPSVAINDLLKSCKELQSN------FPS----YWMQKAKEE------------ 3390 
GLOBOSUM             VELRRLEDPAHIFKDLCERFESLIS--------SSLP--AKQASIKKA------------ 3373 
PALUSTRIS            FELQRLTEPMHIFKDWLERTDSLIR--------SGRP--DKEAAIVAA------------ 3436 
NEOCALLIMASTIX       MELQRLSEPIHIYKDYAEKIAEVLS--------SKEKSSKKIENLKEY------------ 3541 
GLOMUS               TELHRLTDSEIHFCNWINPVYNLVK--------RNYSGVDKTAEIKAS------------ 3557 
LOBOSPOR             FELRRLTNPDHLIKDWLEQTVALFQ--------NKTR---NVEQIMAL------------ 3528 
SYNCEPHALASTRUM      TELLRLTNPDQLLKDFVDFLRSVAM--------NTET---DKEYIQAM------------ 3516 
FUNGIVORUM           SSLQKLTHPEHRFKDWGEILKSLLK-------ASK----RSQQAIKST------------ 3473 
HALBUM               SEFERLTHPEHRFKDYMETVKTMMK-------STP----INTSEIQKL------------ 3632 
DPURPUREUM           IEFARLTHPEHRFKDFMEEMKSLIK-------SPT----KDISAISIL------------ 3639 
PVIOLACEUM           QEFLRLTHPEHRFKDYMEEMKALLK-------MAP----INSQLICKL------------ 3631 
AMPHIPOD             EAITLVTEPFGDVKVDVRNAERLPS--------SQ----SKANKLKYI------------ 3592 
SHRIMP               SAMSLMVVPSIACKDAIQNVLQEKD--------KQ----KMEEGLSEI------------ 3554 
MUDCRAB              TAMSLIVVPENTLKKSFKKILLIKN--------KE----DIEVALNNL------------ 3547 
TARDIGRADE           RHLTRLCEPHTFFQDFTKRADYLLK--------YK-----KKDQLKQE------------ 3577 
HYDRA                KALYQLSDPVSLVKDFLEQIKGYVS--------N-----GSKDEIRKC------------ 3450 
SALPINGOECA          TELKCLTNPVMAYMDWLEEQDQAIK--------K-----RDQDALLTA------------ 3672 
SPIDER               TALDHLSVPSVIFKDYVNELVQSVS--------AK----TSADKVKEI------------ 3567 
LIMULUS              KALGHLGVPYGVFKETCRNITSLKK--------FK----ENSEKIQKE------------ 3635 
SCORPION             NALDSLSVPELLYKEYFKEILQMKK--------DK----GDKNEIVKL------------ 3590 
ROTIFER              TALEHLNTPKLFFNDLIMDINNNLK---------------KNDVIMKL------------ 3543 
CIONA                RQLRRICHPSIAFKDWKEDFTNLFCS------KET----SRMKHIVEN------------ 3611 
OCTOPUS              SSLESFAEPLNVFKDWFKNALQLYS-------KTN----PKKQEVIEL------------ 3520 
CAPITELLA            FSLEMMHEPAVIIKDWIMDMKNAKG-------PGGSSQSLSMAYVKER------------ 3570 
LIMPET               SALDQFGQPEMLFKDWTDDIKKMLQ-------SKN----RNKSKIMEK------------ 3558 
SCALLOP              CALEQFGQPDQIFKDWGNDMLRMLK-------KKK----QDKVKIKEL------------ 3625 
LINGULA              NALEQFGQPNALFKDWIGEMAKLLH-------VKQ----RNTDAVQRC------------ 3579 
OYSTER               SALEHMSQPDQIFKDWFDDTRLKFM-------KNK----PDKKAMKEE------------ 3579 
SNAIL                SALEQFSQPVQMFQDWSRDITKILE--------KR----P-AAEIKKK------------ 3586 
SPONGE               AALEQLNSPELAWKDWYDNELKPLV---GSVTVPK----RDKNAIKRV------------ 3632 
PRIAPULA             ASLEQLSSPHMLFSDFVADARPLLM--------T------RRADFPAR------------ 3625 
DANIO                DALQQLSNPEMLFKDWWDEVKNQLD-------KPN----LDKKKMKLQ------------ 3604 
ESHARK               NSLEQLSNPDMLFKDWVDNFRSKLE-------KKE-----NKTQLKNL------------ 3626 
BSHARK               HSLEQFSNPDLLFKDWANDFKTELE-------KKV----KDKKLLKNM------------ 3617 
XENOPUS              RALEQLSNPPMIFQDWWEDVSNELS-------KPN----VNKNKIKEL------------ 3626 
STERLET              DALQQLTNPEMLFKDWVEDVKKELE-------KPK----TDKKLLKNM------------ 3631 
GAR                  EALQQLSNPEMLFKDWLEDARNTLS-------KPK----TDKKDAKKM------------ 3628 
HUMAN                NALDQLSNPELLFKDWSNDVRAELA-------KTP----VNKKNIEKM------------ 3609 
PLATYPUS             QALEQLSNPEMLFKDWVEDIKIELT-------KTP----INKNNLKRM------------ 3616 
TASDEVIL             NALEQLSNPELLFKDWVDDVRGILM-------QTP----VNKKKLEKM------------ 3621 
COELACANTH           HALEQLTNSDMIFKDWVDDVRNELD-------KPQ----RNKANLKRM------------ 3625 
CAECILIAN            QSLEQLSNPDMIFKDWIEDMKNELA-------KSQ----RNKNNIKKL------------ 3628 
CANARY               HSLEQLSNPVMIFKDWAEDVRNELS-------KPQ----RNKKKLKEM------------ 3617 
OSTRICH              HSLEQLSNPMMLFKDWTEDVRNELV-------KTQ----RNKNKLQDM------------ 3587 
GECKO                QALEQLSNPVMLFKDWTDDMKNELG-------KTK----RNKENILKL------------ 3627 
TURTLE               HALEQLSNPVMLFKDWVEDVKNELG-------KTQ----RNKNNLKEM------------ 3626 
ALLIGATOR            QALEQLSNPEMLFKDWVDAVRNELG-------KAQ----KNKAKLKEM------------ 3584 
APLYSIA              SALEQFEEPDIVFKDWGKEMRKLLN-------AQK----RDKGEIKKV------------ 3646 
TRICHOPLAX           RALEQLSQPDLVFKDWVDEVKGLKK-------KSG----SIAESIRIC------------ 3599 
SOFTCORAL            QALEQLTNPEMVFKDWMDEVKVLLS--------TK----GNAVKIRES------------ 3621 
STONYCORAL           AALEMLTNPEMVFRDWCEGPMKQLLE----DQIKR----NDSQAVKQC------------ 3640 
SEA_ANEMONE          AALEQLHNPEMAFKDWCDGEIKQLL--------QT----KNKKAIKEA------------ 3597 
SEACUKE              RALDQLNHPGVLFKDWADDELKPLL------QAEK----RDNVKIKKA------------ 3619 
LANCELET             GGLEQLSHPDQLFKDWGDDADLKRLLKVDPKKRTK----EDKVTIKRL------------ 3651 
STARFISH             CALEQLNNPEFVFKDWADDVMKPLL------NVAK----RDKNKIRQA------------ 3655 
SEA_URCHIN           LALQRLTHPGFIFKDWISVIN-SKM------NSKE----RDHPAIKQE------------ 3645 
                       :  .                                                       
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PARAMECIUM           ------TVIDKI----QEDF-FS----------------------KREDFYGSYNLA--- 3467 
TETRAHYMENA          ---EYQKIIDRILKETEEDL-FQH--------------------NINADHMGSYNIK--- 3855 
STYLONCHIA           ----LKDII--IMMAYDLTC-TQK--------------------DLLGDQVGSYNRK--- 3721 
APHANOMYCESa         ------------VSTTLSAV-FDDRTRV------------------LGNQVGAYNRQ--- 3282 
APHANOMYCESe         ------------IAATISHV-LDESSKI------------------LGNQIGVYNRQ--- 3206 
PYTHIUM              ------------MAHVWQDC-FASEHPL------------------LGGQIGHYNRD--- 3504 
PLASMOPARA           ------------VELLWRDC-FSPQRQL------------------LGAQIGRYNRE--- 3468 
BREMIA               ------------VTRLWKDC-FSLDRPL------------------LGGQIGRYNRE--- 3451 
AEDES                ----YRKLVHDLANEA--------F-------------------PEISPDLGREHQKLIP 3513 
MIDGE                --KMFQDAVKVFYKNV--------F-------------------ENNENLKGTSFSIIHE 3534 
BOMBUS               LKKVYPNLREN---K--H------D-------------------PKPGIIFNK-IASYKN 3375 
ANT                  LEKVYPNSSTHAAEE--K------N-------------------PQPGDIFGKEIASYEE 3442 
WHIPWORM             IAKISARLLLSDYK---P------------------------------DALGTVWK---- 3480 
TRICHINELLA          IAKVYSFVTFADIR---R------------------------------DFLGSFWKCY-- 3480 
BEETLE               --------IVHDFVLKEMFI-KADS-------------------RDSDLLQGNMFKSITK 3334 
BARNACLE             ----KAAGALADWGGLAAVL-SDPP-------------------SEADRQLLRLCGDNGE 3394 
THRIP                GPSQCAGNFFHSYKHKEHD---------------------------IPALFDELCAAISE 3436 
FLEA                 ---------------LKRML-F--Q-------------------QNLHPLRGKAFEAMTK 3426 
WHITEFLY             ----CIGAVLEIFDEAEI------K-------------------GNIYSLIGDLKKDVIE 3508 
TICK                 --KLYADGVRQLFGGQGRDL-A--L-------------------SSGGGIVHRHFSDVVK 3453 
TERMITE              ----NCDSLHHMYDTMMKEL-F--P-------------------SSYGKIHGALFKDIQE 3509 
DAPHNIA              ------------FQSKYLNL----PPPT------------------ARSAHGHVHYS--- 3215 
OSTREOCOCCUS         ------------IEVMLLDL-AVV----------------------DDPLLGPINKR--- 3444 
STENTOR              ------------FNEMHKSI-IG------------------------IKNPGVYNKK--- 3145 
KLEBSORMIDIUM        ------------FREMYRDC-LDARALAA-----------------AERQAGDDLIA--- 3777 
CLUBMOSS             ------------FRAVFADC-LDVEAMRN-----------------ETRQAGEYNVK--- 3404 
MOSS                 ------------FNEIYQDC-LDTQSLKD-----------------PVRQTGEYNLK--- 3561 
LIVERWORT            ------------FAEIYEDC-LNVNVMRK-----------------SLRGAGEYNLK--- 3615 
LIGNANO              ------------HAEAIDQLFFDPD-------------------GPQAGSHGRLRRE--- 3905 
COPEPOD              ------------YKDFKVRY-LSK-----------------------DPDVESAFKT--- 3411 
GLOBOSUM             ------------YEEFKLIC-LET-----------------------K-KNGDIGRK--- 3393 
PALUSTRIS            ------------FEEMAAYC-LTQ-----------------------NSDMGEVGRA--- 3457 
NEOCALLIMASTIX       ------------SNVIHEYL-IEPP---------------------S-NKAGTIYMK--- 3563 
GLOMUS               ------------FQKMSSFL-LKP-----------------------NPYHGIFAKE--- 3578 
LOBOSPOR             ------------YQDLHRLV-LD-V---------------------GNPRLGSIAKA--- 3550 
SYNCEPHALASTRUM      ------------YRQFSELL-LSPT---------------------SSNRYGVIPKA--- 3539 
FUNGIVORUM           ------------FAEIYADL-LDS----------------------TDETIGSYNKK--- 3495 
HALBUM               ------------GVEIYNDC-FNP-----------------------HTVRGDYNLK--- 3653 
DPURPUREUM           ------------NSEIYDDS-FNP-----------------------KTVSGDYNIK--- 3660 
PVIOLACEUM           ------------GTEIYNDC-FNQ-----------------------KTVKGEYNLK--- 3652 
AMPHIPOD             ------------KEQFFANV-TSLALQQ------------------QETQRGAQYYL--- 3618 
SHRIMP               ------------VSEFLK-V-QNRSSKG------------------NAEEKGEAYTRQDR 3582 
MUDCRAB              ------------VADHLK-V-NNRSTRG------------------MAGEKGEVFCKVGK 3575 
TARDIGRADE           ------------YAEINQCV-FRQG---------------------SSTQLAATWKE--- 3600 
HYDRA                ------------YKSINDLL-LSANSRQS----------------SESILKGRVFIE--- 3478 
SALPINGOECA          ------------FKHLKSEL-LVTSSTTA-----------------SDREVGSAWKA--- 3699 
SPIDER               ------------FTRINDKL-FNPNAAEK----------------NRRVTVGPLHKK--- 3595 
LIMULUS              ------------FQEMWQDI-FDAGNQDN----------------S-GPGKGLVFIN--- 3662 
SCORPION             ------------YKKLCHEL-FNYNPRDK----------------M-KERK--LHLK--- 3615 
ROTIFER              ------------FKDLNNNL-IDLE--------------------GKIDFCGRLWTD--- 3567 
CIONA                ------------YQNMFNDF-FQCIPPAASEE-SSLY-----GDSPTSDSVGLIWTK--- 3649 
OCTOPUS              ------------YKDMCSSL-FEE-------------------------NVSPYYQK--- 3539 
CAPITELLA            ------------YQELYKEL-LCIESEDGS-----------LYSDSADCSMGPYRSD--- 3603 
LIMPET               ------------YKEIYNML-IEYKETQDTSSTQL-SY----MTQTTNVGMGEYRKK--- 3597 
SCALLOP              ------------YQEMYRQL-LEPSQGT-LSSQQD-DVFSTQTSSQSIIEMGQYLRK--- 3667 
LINGULA              ------------YTQMYSSL-MMTQRQA--GGVSQ-DI---FDTEPDSVEIGQYRQK--- 3617 
OYSTER               ------------YQIMYKKV-LEFTETVGRGASQR-SQ---TEETLSMVDKGKYPKK--- 3619 
SNAIL                ------------YKEIYDML-LEMPHKGEQSGTQ---A---QQTSFGAVSMGEFHRR--- 3624 
SPONGE               ------------WEQMYSQL-LETRSGLGD---KSLYG------GSPSLQKGARQKT--- 3667 
PRIAPULA             ------------FRKIYASL-FDTTRRSQE----------------EPGGRGRYWSV--- 3653 
DANIO                ------------Y--MTELL-GDA----------------------KSPRFGSYRRK--- 3624 
ESHARK               ------------YSEMYSNL-ANA----------------------GAPGIGAFRRR--- 3648 
BSHARK               ------------YDEMYSNL-ASL----------------------QFPGIGAFRTR--- 3639 
XENOPUS              ------------YKEMYTNL-GNP----------------------KDHFMGAFRRR--- 3648 
STERLET              ------------YEEMYSAL-GNP----------------------RCQGIGAFRKK--- 3653 
GAR                  ------------YEEIISVL-GNA----------------------KAAGIGRFRKK--- 3650 
HUMAN                ------------YERMYAAL-GDP----------------------KAPGLGAFRRK--- 3631 
PLATYPUS             ------------YEGMYKTL-GNL----------------------KAPGLGAFRKR--- 3638 
TASDEVIL             ------------YEEMYAIL-GTL----------------------EVPGIGAFRKK--- 3643 
COELACANTH           ------------YEEMYANL-GNL----------------------RAPGLGSFRSN--- 3647 
CAECILIAN            ------------YEEMYMNL-GNL----------------------KAPGIGEFRRR--- 3650 
CANARY               ------------YERMYKNL-GNL----------------------ESPGLGMMRKR--- 3639 
OSTRICH              ------------YERMYRNL-GNL----------------------EAPGLGLLRRR--- 3609 
GECKO                ------------YDGMYQNL-GNV----------------------HASGLGLFRKR--- 3649 
TURTLE               ------------YEGMYRNL-GDL----------------------QAPGLGLFRKR--- 3648 
ALLIGATOR            ------------YEGMYGNL-GNL----------------------QASGLGLFRRR--- 3606 
APLYSIA              ------------YLELYQSL-LEQPASGRQDSGGS---QASVSSTVTSVPMGEVRRG--- 3687 
TRICHOPLAX           ------------YQKLRDGL-LVDASNESEAA--------SSLTSGELIEFGSHKRR--- 3635 
SOFTCORAL            ------------YGEMSKKL-LNVKKRGT---------------NSDGLEFGSIRRK--- 3650 
STONYCORAL           ------------FGAMFQLL-MDCRKRTKSGS------------QTRGTESGPFRTK--- 3672 
SEA_ANEMONE          ------------FRSIYKQL-FDSSVNR-----------ATDSSQPAAEEMGPFRKK--- 3630 
SEACUKE              ------------YSQMEDKL-LNFSSWSYEGHD-------------LCGIVANFRTS--- 3650 
LANCELET             ------------YDEMYDSL-LDFRSASQDSSMSSLFGSQSSDLESQSVGFGPFRRR--- 3695 
STARFISH             ------------CHEIYMNL-INHRSTVTDTGAG----SSQDSQSSPSVGFGNFRRR--- 3695 
SEA_URCHIN           ------------YQQLYQQL-FES-------GGR----QGGPSSSSQTVEPGPYWKK--- 3678 
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PARAMECIUM           FIQKKKNQLN---QILKNKADS----------HTINQFA-QEISE----E--------AK 3501 
TETRAHYMENA          FSKDHISEFK---KLVKKFTDITKG-DDQD-KKEAYDFI-KKFRDK--VN--------TK 3899 
STYLONCHIA           FAELWDKVFA---KEFGS--NLNRV-DKMS-NSEIIKSV-QNLNNKLNQS--------IG 3765 
APHANOMYCESa         WMAQHRKHIE---AMLG--KDV----TKAA-LQSARGWL-SQTFQVMPG---------KY 3322 
APHANOMYCESe         WITKNRKQIE---SMLG--KHGELA-NKST-LQTAKGWL-SQSFQVMPG---------KY 3249 
PYTHIUM              WAKRAKRDVE---KMLG--RDGSNV-TAKS-VNAAREWI-MNHFSVMPG---------KF 3547 
PLASMOPARA           WSRVAKRDVE---KIMG--KDGLKM-TAKT-VSAAREWI-NNHFSVTPG---------RY 3511 
BREMIA               WSRKAKRDVE---KIMG--KDGSKM-TAKS-IKYAREWI-MKHFGVTPG---------TY 3494 
AEDES                LKPEWL-------KLLDF--------DFNQTEEIHQ-HL--NNLKEKV----------TR 3545 
MIDGE                FKAKIR-------EVFNM--------KWNQKTKSFLHEL--RFQIENL----------GK 3567 
BOMBUS               MIKELEN----------KKTEEIK--LCVDRIIERIKIS--LI----------------- 3404 
ANT                  KIRALAH----------EDLDAAR--KEILKLKETLNES--LWK-HMN----------KN 3477 
WHIPWORM             ---YKPT----LEQLFNEQITSLD-ATWLEVTKRSMTEV--IEEAK------------RM 3518 
TRICHINELLA          FKKYLPK----MQEIFSVDLCAFD-NKAAENYLRLCSSF--LSELR------------TF 3521 
BEETLE               YEKDLKN----IGRLLTKPSETPNVLKQLQKIN-----T--NLGNTLQ----------DR 3373 
BARNACLE             RITTRSA-----------PKAV----------------D--LIK--------------KR 3411 
THRIP                RNTTVAS-----------EIINK-V-KKT-------------LEKVKE----------LD 3460 
FLEA                 FENLFST-----------YM------------EKPSPEL--LMEIKML----------LK 3451 
WHITEFLY             LKKYVDK-----------GKLKEAL-KQTENIMRAITPC--YHK---------------- 3538 
TICK                 KKVTDAF-----------GIEGSKL-VKM-DAKKFGSEC--QVI--------------LK 3484 
TERMITE              YRKR--L-----------EKAESNI-KCG-NKKVLKDIC--FIKEKLK----------YI 3542 
DAPHNIA              FSQAFTGKFQ---ETLD--Q-G-----RMK-----------SLLNSLEFF---------K 3244 
OSTREOCOCCUS         FVEIASPILN---SVVK----SALK-EKMS-VSETLKKVEVQVLDE----WRKEFH---- 3487 
STENTOR              FAVDWEPTLS---GFFG--RGFTNI-NRMS-TTELLQAI-ETIAKKLAN----------- 3186 
KLEBSORMIDIUM        YARNFESKIV---SALG--KDGVKL-ARMS-ATEYKNAI-SSVSHVLDR---------ED 3820 
CLUBMOSS             FARDYSKPVV---KALG--EDGSKL-LQMD-EKKFATAI-AGVLTSLQK---------AI 3447 
MOSS                 FARDWASLIV---KELG--LNGSKL-RSMD-AKQFSSVI-SGLFEKLSK---------ND 3604 
LIVERWORT            FGRDWSKRVI---KALG--ENGSKL-VKMD-EKKFMSAV-GDLLANLQK---------AM 3658 
LIGNANO              FAARHRREFL---AALP---TADRL-VGIRSEAELQRAV-GKLWKRVRD---------ER 3948 
COPEPOD              LEKTFGAKLD---KAFA----GSKL-LQDL-----KEIY-KEADA-------------KF 3444 
GLOBOSUM             FAEKHTAKIA---NICA---NGEKI-DNNK-LKE---------LVS---YRDK-LGS--E 3430 
PALUSTRIS            FASKHAAKLF---KILG--KDGSKL-TNIK-LSEW------KEIQK---YYHQFIHG--K 3499 
NEOCALLIMASTIX       FSKKYKNELK---KVFA--LSNLV---KAK-PKTYMNIF-KKQLTT---FRSD----KEF 3606 
GLOMUS               FVNRHSEYLF---DICG--RDGSIL-ARMS-PNDF-----KSKIYD---YYIKNIKRQ-D 3622 
LOBOSPOR             FAAKYGSKME---SLCG--KTGQKL-ATIS-NRDF-----NSHILK---FCRNEILSKDA 3595 
SYNCEPHALASTRUM      FATKHASQLR---GLFG--KDGSKL-LNLT-QRDL-----KRI-GD---YQR-----NVK 3578 
FUNGIVORUM           FATTWSRKVT---SAFG--KDGANL-CKMT-AEDLQSHL-SEFLEPMNR---------DL 3538 
HALBUM               FAKEWDHHYS---QHFS--KDGSKL-AKMD-VKKLVELV-ADMSGKMAK---------TM 3696 
DPURPUREUM           FAKEWEDKYL---KYYG--KDATIL-SRMD-QKKFLEHF-AEMSSEMNK---------NM 3703 
PVIOLACEUM           FAKEWEAKFI---QHFG--ADGSKT-LKMD-VKKLVEVV-GEMSANMNK---------AM 3695 
AMPHIPOD             ILDKLKLVFK---KYFG--DKGSEM-KSLK-CTEIDRCI-TELLSC-------------- 3656 
SHRIMP               AKKQMAEAFT---KAFG--ENLKKA-KSLS-IRDIQREL-GSMGRVLQL---------SP 3625 
MUDCRAB              LKKDVNVALT---KEFG--GKMEEF-KRMP-VEEIKKRL-NSIRTVVNQ----------- 3616 
TARDIGRADE           FVEKFKQDFV---YLFG--ENGQKI-ANLS-SSQWAKTK-EKWENDFK----EYGK--KA 3646 
HYDRA                FAKKFSSYVE---SLFG--KDGEKV-LKMS-LNEFQEAT-QQINEKLKE----------- 3519 
SALPINGOECA          AAKKASRNFM---DQFG--TDGSKL-LRMD-AKAYAKVK-KVLKAKLRE----------- 3740 
SPIDER               FSEEFKDKFL---AICG--KDGCKL-MKEK-ESKVALKALSDLVAEAKK----------- 3637 
LIMULUS              FEKKYKKKVV---DLCG--QNGNRI-LSMS-TKEFSEKS-NRLVEEMKKT---------- 3704 
SCORPION             VAKVCGSVVF---SEFG--KDGNKL-ISMP-LKEASVKY-ETLLKKITTM---------- 3657 
ROTIFER              FSNFIKPLFM---KQFG--EQFRLL-PQLS-ELEIKNKL-QNICSQVNEF---------- 3609 
CIONA                FSKNYKAKVE---RTFG-GQTGDKL-SRMN-LKQCRGEI-NNLYSDIEK----------- 3691 
OCTOPUS              FTENFHSLFV---NSFG--KDGSKI-NKMN-KQELQKQL-LVVKEKLE------------ 3579 
CAPITELLA            FVKQFISQFD---EYFG--KMGSKI-PGLT-FMKVLSWL-SDKSE-------K--V--KK 3644 
LIMPET               FADTFKKDFD---IAFG--KNGEKL-ASMS-IK-------------------------KG 3625 
SCALLOP              FSARFKKDID---KYFG--EDGRKL-VGMK-LKDFFGIF-RKLGEDMDHEVRG--I--PK 3715 
LINGULA              FAKAYCKDLD---SAFG--KDGKKI-MTMS-EEAADGIF-KKMDLASKGT--------KG 3661 
OYSTER               FAERFKKDVD---SCFG--KNGEKI-LDMS-FSKLAGAY-KKVYKDMDFE--------VK 3663 
SNAIL                FAEVFKNEFD---NHFG--VDGSKL-VTMT-AKEFSGIL-RNLQ--AQFE--------KH 3666 
SPONGE               FAQAYAKNIE---DKFG--KGGAKI-ISMS-GTQLASAF-NEVYNKMRES---------- 3709 
PRIAPULA             FTRTWAREVE---EKCG--RDGSKL-LAMA-AADANQVL-SALGKEMK------------ 3693 
DANIO                FIQKFSKEVE---KLLG--AGGSKL-YERRKDKDFLQQV-DRMVQSM------------- 3664 
ESHARK               FVTGFKKKID---QHFG--KDGLLL-LNMN-LKAFNVAV-GQIMET-------------- 3686 
BSHARK               YVQVFKKAFD---QYYG--KEGSRL-LDMN-IKIFDEAT-KKILETV------------C 3679 
XENOPUS              FCEKYTKDFD---KAFG--PEGSKL-LNIK-CDGFNKTV-GPLITKM------------- 3687 
STERLET              FAQHFSKEFD---KTFG--KGGAKL-FDMK-HDAFRKAS-DSLWGSISEE---------- 3695 
GAR                  FVETYAKRIEEIVKELG--KDGSKL-WDKR-KD-------EKFWQKLTTS-----I--RS 3692 
HUMAN                FIQTFGKEFD---KHFG--KGGSKL-LRMK-LSDFNDIT-NMLLLKM------------- 3670 
PLATYPUS             FIQAFGNEFD---HHFG--KGGSKL-LQMK-LSDFTSIT-NSLNSKM------------- 3677 
TASDEVIL             FIQTYGKEFD---RHFG--KRGSKL-LVMK-LSDFNNIT-TTLLNKM------------- 3682 
COELACANTH           FVKAYGKEFE---RVYG--KRGEKL-LDMK-SSDFFKVS-DQLLTSM------------- 3686 
CAECILIAN            FVQAHAKDLD---THFG--KGGSKL-VDMK-EDAFAKTA-YSLFNNM------------- 3689 
CANARY               FIQAFGKDLD---HHFG--RGGSEL-LNMK-TSDFDAIA-NSLHSKM------------- 3678 
OSTRICH              FIQAFGKDFD---HQFG--KRGSKL-LNMK-ASDFDAIT-SALLSKM------------- 3648 
GECKO                FIEKFGKEFD---SHFG--KRGSKL-LDMK-ASGFNTIA-DSLLLKM------------- 3688 
TURTLE               FVQTFGKDFS---SHFG--KGGSKL-LDMK-ADDFNRIA-FSLLSKM------------- 3687 
ALLIGATOR            FIQAYGKEFD---TQFG--KGGSKL-LDMK-DNEFIKIV-NALLAKM------------- 3645 
APLYSIA              FATSCKAEFD---KAFG--KNGDKL-TSMN-VKEFQSMV-RKINEVINKH---------K 3730 
TRICHOPLAX           FIQHFGKVIE---QYFG--KDGSKL-QSMK-ASDFEKIA-SRLIQEIS------------ 3675 
SOFTCORAL            FAQEFSGNVV---KVCG--EDGSKI-IDMS-IKAFESAM-KTTNEK-------------- 3688 
STONYCORAL           FAQEFANEVQ---RIFG--KEGEKL-VGVK-MTDFSKWC-RDIQQKMVKF---------- 3714 
SEA_ANEMONE          FSKEHASRFE---NIFG--KDGEKL-VNMS-LKTAKLK---------------------Q 3662 
SEACUKE              FARKWLKKVE---KVFG--KGGEKL-LKAI-TNDFTTVV-A-------NMYAEMNP--R- 3692 
LANCELET             FAQQFAKECE---KMFG--KDGSRI-LDMK-EKEFMKLK-SGLQNMMGDFYRKAFP--RE 3745 
STARFISH             FAQEWQKKFE---AAFG--KDGTKV-IDMQ-LKTFSEHY-GKL-------YKEMAA--K- 3737 
SEA_URCHIN           FGREWQKRFD---SSFG--QDGSKL-AAMD-YKTWSKLR-QDI-------CAKMTP---- 3719 
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PARAMECIUM           QIQVKNQQMIHDMSRWFQNYNEESIDQ------------------VGKQTEILIPIQLSG 3543 
TETRAHYMENA          DL-KSGYDKLSNFSSFLQNF------Q------------------AD--HIIEIPGQYTS 3932 
STYLONCHIA           NL-GQGYEKLSTFSEWLDSLDFNDFYN------------------PS--EYIELPGQYEG 3804 
APHANOMYCESa         GIDRHWKAKLADFSDWLAQLDPVK-------------------------MRIELPGQYTK 3357 
APHANOMYCESe         GIDRQWKAKLSDFSDWLMQLDPVK-------------------------TRIELPGQYIK 3284 
PYTHIUM              GITKDMKARIADFADWLDEFDHIK-------------------------CRLELPGQYTS 3582 
PLASMOPARA           GITKDMKAHLGDFAEWLQEFDHSS-------------------------CILELPGQYTS 3546 
BREMIA               GITRDMKAHLGDFAEWLEEFDHSN-------------------------CSLELPGQYTS 3529 
AEDES                LVPRQTTLELNKYSPWLAGYHFSER-E----------------------EMLELPGQYNI 3582 
MIDGE                HRRGIETLEVHKLCNWFAEYKWCGE-N----------------------DFIEIPGQYVG 3604 
BOMBUS               -KKDNNKNRLQDYSPWLCNFP---E------------------------RDVEIPGQYTG 3436 
ANT                  VIYTNKLSKLKDYSPFLHKYVGSSS------------------------DGIEIPGQYTG 3513 
WHIPWORM             FDISRCSDALCDYSLWMFRYSSTDS-G----------------------IHLEIPGQYTG 3555 
TRICHINELLA          YIPECCPNNLNEYSPWLAGYRPHPM-D----------------------VFLEIPGQYSG 3558 
BEETLE               RENQRNSRLLKEYCPWLANFSASKN-N----------------------LELEIPGQYDG 3410 
BARNACLE             LAERPASRRLGEFSGWLASFQDVNS-Q----------------------ERLELPGQYTG 3448 
THRIP                SKNIKHYSKLKDFSPWLAEFSSSKK-N----------------------ICIEIPGQYTG 3497 
FLEA                 SLSNHRPKTLRDLCPWLADFTPQDS------------------------VALELPGQYQG 3487 
WHITEFLY             QPSRDARISLKSYSPWLASFISTAY-S----------------------STIEMPGQYSG 3575 
TICK                 SYKSLEPTALKDLSPWLSRFSALDR-D----------------------NKIEIPGQYTG 3521 
TERMITE              IQDIKPPVQLKDYSPWLSEFQGGKHCF----------------------LELEIPGQYTG 3580 
DAPHNIA              KKTFPGQKSLRDYSPWLANYRIDDGIV----------------------NLLELPGLKGK 3282 
OSTREOCOCCUS         GIENSARLRLSDFSSWFELMHSSS--E----------------------QVLEVPGQYDN 3523 
STENTOR              PSLPFGREKLSTFSEWLADYGLDILTP----------------------NSIEVPGIFTE 3224 
KLEBSORMIDIUM        --LAHGKMQLSRFSKWLADYDQSRGAAPPRGARGKLPRGTISDFTESDAGGIEVPGQYGG 3878 
CLUBMOSS             KDLPGGKLSLASFSKWMANFDQPRGRGS------------------SSDDLIEIPGQYDG 3489 
MOSS                 --ISAEKISLGSLSKWLADFDQTKGIERV------------SRDFDKNEMQIEIPGQYNG 3650 
LIVERWORT            LNLQTGVMSLGHLSKWMADFDQQTQISTNQESLSGGGGSSSKAAFRSSEGDIEIPGQYAG 3718 
LIGNANO              DSSSVATARLADFSTWLAEFAATEHGD----------------------AYLEVPGQYQC 3986 
COPEPOD              RYPKFNPSQLKTFSAFLANFLASD-HV----------------------QTVEVPGQYTG 3481 
GLOBOSUM             AESKPGKNLLKSFSLWLSEYQIGN-YD--------------------PTEYLEVPGQYTG 3469 
PALUSTRIS            EALPQGMVALKNYSPWLTNFNARD-YN----------------------EELEIPGQYEG 3536 
NEOCALLIMASTIX       ERNETYKTQLKNYSNWLSEYQGKN-YD----------------------REIEIPGQYDG 3643 
GLOMUS               RKAQEGVNLLKSYSAWLAEYSSSN-VE----------------------KEIEIPGQYDG 3659 
LOBOSPOR             SKKQSDADLLKAYSPWLHAFQASD-YD----------------------GVIDIPGQFSG 3632 
SYNCEPHALASTRUM      AESGREAGLLKSYSPWLSTFQAAN-FN----------------------ESIEVPGQYSG 3615 
FUNGIVORUM           NPKKTAKMKLVDFSSWLQNFEQLD-RG--------------------NGSSIEIPGQYSG 3577 
HALBUM               KPSSTATMKLKDFSNWLVEFDRSN-QL----------------------TEIELPGQYHG 3733 
DPURPUREUM           RPTSTATMKLKDFSYWLTEFDRSN-YP--------------------TSKQLEIPGQYNG 3742 
PVIOLACEUM           KPTSTASMKLKDFSFRLAEFDKSN-FS--------------------SSQEMEIPGQYSG 3734 
AMPHIPOD             --WSSSLNDVKELSPWLSSFQGSQ-YS----------------------DRIEIPGLYSG 3691 
SHRIMP               EEMRKLPRQLKAYSPWLANFQASK-YS----------------------EVLELPGQYTG 3662 
MUDCRAB              RRKENAPNQLKAYSPWLANFQASK-HS----------------------DVLEIPGQYSG 3653 
TARDIGRADE           RETLSPRGRLADLNPWLAAFTSLQ-YG----------------------RALEIPGQYDG 3683 
HYDRA                --YKSINASLSDYSPWLSSFQPDS-FL----------------------DRLEIPGQYTG 3554 
SALPINGOECA          YDTKKPPRTLKEYSPWLSKYRSPG-AV----------------------FDIEIPGQYGG 3777 
SPIDER               --KDKKLSSLKDASPWLNEFQQWK-YS----------------------SQIEIPGQYTG 3672 
LIMULUS              -CLNVGSVRLKDISLWLSDFHPFK-YQ----------------------DELEIPGQYTG 3740 
SCORPION             -SEMNKEAKLRDFSDWLSEFHSIK-YS----------------------EDIEIPGQYTG 3693 
ROTIFER              CQRKPMSGNLGDYSAWLKGFKRNI--T----------------------KDIEIPGQYNG 3645 
CIONA                --FTLGTSSLNDYSPWLAKFQSLQRSS----------------------KELEVPGQYDG 3727 
OCTOPUS              KQKLKEPKALEEFSSWMANFDPL---L----------------------DTLEIPGQYHG 3614 
CAPITELLA            AFSNKQPRKLKEYSQWLAEFQAGN-HE----------------------ASLEIPGQYTG 3681 
LIMPET               RGKLVPPLSLHEYCQWLADFNPNR-DS----------------------RELEIPGQYDG 3662 
SCALLOP              NPRLIPPASLKEYCKWMVDFNPNT-EG----------------------NNLEIPGQYTG 3752 
LINGULA              HPNLVPSEKLGDYSKWMSGLAAQD-MD----------------------LSLEIPGQYTG 3698 
OYSTER               EKNLKPPANLKDYCQWLANFNPSI-QG----------------------KDLEIPGQYDG 3700 
SNAIL                KADLTPPTNIGKYCSWMANFNPNH-ES----------------------RELEIPGQYDG 3703 
SPONGE               LNKFSSSALLKDYSPWLDTFRQED-YL----------------------QVIEVPGLYDG 3746 
PRIAPULA             TKAADSPGNLKEYSTWLTDFHSSP-AT----------------------CQIEIPGQYRG 3730 
DANIO                RGFQKEPGNMKEYSPWLSSFKAET-LK----------------------NELEVPGQYDG 3701 
ESHARK               -QKPEPPGNLKEYSPWMSNFKPQF-LG----------------------NELEIPGQYDG 3722 
BSHARK               KKQQAPPGNLKEYSPWMSEFKPEY-LR----------------------NDLEIPGQYDG 3716 
XENOPUS              KEQQKEPGNLKEYSPWMSEFKPEF-LR----------------------NELEIPGQYSG 3724 
STERLET              QKKEKEPGNLKEYSPWMSNFKPEV-LR----------------------NELEIPGQYDG 3732 
GAR                  MDSIALPGNLKEYSSWLSNFRPET-LR----------------------NELEVPGQYDG 3729 
HUMAN                NKDSKPPGNLKECSPWMSDFKVEF-LR----------------------NELEIPGQYDG 3707 
PLATYPUS             KESSKPPGNLKECSPWLSDFRVEF-LR----------------------SELEIPGQYDG 3714 
TASDEVIL             REDSKPPGNLKECSPWMSNFKVEF-LR----------------------NELEVPGQYDG 3719 
COELACANTH           RKFQREPGNLKEYSPWMSQFKPEF-LR----------------------NELEIPGQYDG 3723 
CAECILIAN            RGSQPEPGNLKEYSPWMSNFKPEF-LR----------------------HELEIPGQYNG 3726 
CANARY               IKTHKEPGNLKECSPWMSEFKAEF-LR----------------------SELEVPGQYDG 3715 
OSTRICH              TKSHKEPGNLKECSPWMSEFKAEF-LR----------------------NEIEVPGQYDG 3685 
GECKO                KECHQEPGNLKECSPWMSEFKPEF-LK----------------------HELEIPGQYDG 3725 
TURTLE               KD-QKEPGNLKECSPWMSDFKAEF-MR----------------------NELEIPGQYDG 3723 
ALLIGATOR            RDGQKEPGNLKEYSPWLSEFKAEF-WR----------------------NELEIPGQYDG 3682 
APLYSIA              NKRQPAAANLKDYCPWMAEFNPSH-NG----------------------RELEIPGQYRG 3767 
TRICHOPLAX           GKIKNRPENLKEYCPWLSNFQAAN-FT----------------------YSIEVPGQYTG 3712 
SOFTCORAL            MKAKKFVGNLKDYSPWLANFQTQS-ET----------------------IQLEIPGQYSG 3725 
STONYCORAL           RNRTPPPGNLKEYSPWLSRFQSNN-FT----------------------HTLEIPGQYKG 3751 
SEA_ANEMONE          QMVSKPPGNLKEYSPWLTNFQADS-HA----------------------QKLEVPGQYTG 3699 
SEACUKE              --GAKDPGNLKEYSPWFLQYQLTE--Q----------------------AQFEIPGQYTG 3726 
LANCELET             KANCYAPGLLKDYCPWLSDFNPLD-YD----------------------RELEIPGQYTG 3782 
STARFISH             --RRDPPGNLKEYSTWFSDFQQLS-YD----------------------RELEIPGQYGG 3772 
SEA_URCHIN           --GKDDPGNLKEYSPWFTAFQTLR--G----------------------DELEIPGQYDG 3753 
                              :      :                                  . :*      
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PARAMECIUM           M-------NEFDIQMIPKIASFDQGMLVLSSIRKPKRIKIYGTDEKQYLFLVKGGEDLRL 3596 
TETRAHYMENA          G----AVITEPYKESHIKIQSFDSQILTLQSIRRPKRLCIYGSDEKCYKFLVKGIEDLRL 3988 
STYLONCHIA           ------LKSEPLIEKNVKIASVKKTLLILGSIRRPKRITVHGSNEKDYHLLIKGGEDLRL 3858 
APHANOMYCESa         H------WGKPEPATHTYILSCEPQLMVLPSKQLPKRLVLHASDERTYMYLVKGGEDLRL 3411 
APHANOMYCESe         R------WAKPDPSTHTYILSCDPQLMVLPSKQLPKRLKLYASDEKTYLFLVKGGEDLRL 3338 
PYTHIUM              Y------WGKPDLSNHTYILSVGAQLGVLVSKQLPKQITFHCSNQKEYTFLVKGGEDLRL 3636 
PLASMOPARA           H------WGPPDPATHVRILSFDSMLGVLASKQLPKKLTAHCSDEKNYTFLVKGGEDLRL 3600 
BREMIA               Y------WGPPDSSKHVKILSFDSVLGVLASKQLPKKLTMHCSDEKEYTFLVKGGEDLRL 3583 
AEDES                D-------HKPNVCNHVKIVKVCTELELFKTLRNPIRIRINGSDGKSYDFLVKYGEDLRQ 3635 
MIDGE                D-------RKPFIEQHVKIVRFETRLKVFRSKQQPIEIKMYGSDGKSYSFIIKYGEDLRQ 3657 
BOMBUS               N-------RKPMPQYHAKILKFDSNIRVMWSMRKPIRITMIGNDAKDYHFLTKFGEDLRQ 3489 
ANT                  E-------KEPEPRYHVRIVRFEPQVEVMQSLRKPIRISIVGDNGKEYKFLVKFGENLIV 3566 
WHIPWORM             D-------HKPLPEYHVTINSFGAKLQLISSLRKPKVISIYGNDGRKHKYLIKNGEDLRQ 3608 
TRICHINELLA          D-------RRPFPERHVHIIGFASDIEIMRSLKKPKKICIQGDDGRDYKYLVKAGEDLRQ 3611 
BEETLE               E-------RIPLVQHHVKISGFCPNVSIMSSLRKPIKITILGNDTKEYPFLVKFGEDVRQ 3463 
BARNACLE             R-------RRPQPDYHVRVANLSDEALVLNSIERPVRITVRGDDAREYRYLIKAGDDLRT 3501 
THRIP                D-------QKPNPERHIMISGFNDTVLVMPSIRRPVKLTVIGSDAQSHNFLVKYGEDLRQ 3550 
FLEA                 H-------KKPLPHYHAKIARFDQKITVLLSQRLPVKIGIYSSDGKEHVYLIKYGEDLRL 3540 
WHITEFLY             K-------MRPDLKNHIMIAGFKTEVSVMQSLRRPIKLTMIGNDGNEYSFLVKCGEDLRQ 3628 
TICK                 R-------SKPMPEYHVNIFGFEESVLVLKSMQRPCRITIRGDDEKEHRFLVKTGEDLRQ 3574 
TERMITE              E-------SKPLIQHHVKIAGFKQTVVPMKTLRLPLQVTIFGSDAKEHQYLVKFGEDLRQ 3633 
DAPHNIA              T---------------LKVETFRDEIQYLQSKQLPVRLTIVVNGAVEYPILVKHGEDLRQ 3327 
OSTREOCOCCUS         I------IAPPDASKHVTVMGFAPDVQIFASKQRPKKIIMRGSDGQDYAFIAKGGEDLRQ 3577 
STENTOR              D-------QEPFKRNSVSITSFDQSILVLSSAKKPKRIGIHGSNEKDYLLLVKGGEDLRL 3277 
KLEBSORMIDIUM        F-------CRPDPGSHVTIVGFDQTLTCFSSIRRPKVLIIRGSDEKEYRFVVKGGEDLRL 3931 
CLUBMOSS             L-------QCPDVSSHITLVGFDETLIGLSSKQRPKILTMRGSDEKEYKFIVKGGEDLRL 3542 
MOSS                 S-------SIPNLSTHVQLLGFDQVLICLKSKQRPKILTMRGSDENDYKFVVKGGEDLRL 3703 
LIVERWORT            F-------REPSPDLHVKLLGFDQTLICLSSKQRPKVLTMRGSDEEEYKFVVKGGEDLRL 3771 
LIGNANO              RDSLTASLAKPQPELHTRIAGFGDTVRVMSSLRRPHRLTIRGNDQRDRPYLVKAGEDLRQ 4046 
COPEPOD              F-------SRPDTTRHITISSFEPGLNVFPSLRKPMKISMLGSDGNRYGFLVKAGEDLRQ 3534 
GLOBOSUM             T-------SEPNISQHVLISNFDPNVLVMSSMRRPKKIIMIGSDEREYPWLVKGGEDLRL 3522 
PALUSTRIS            L-------AMPRPQQHVKVISFHSEVLVMSSMRRPKRLIILGSDEKEHPWLIKGGEDLRL 3589 
NEOCALLIMASTIX       K-------YNPRLKKHKMISIFNSNILVLNSLRKPKRLEIIGDDESQHLFLVKGGEDLRL 3696 
GLOMUS               L------LSIPDPSKHIKIASFDPKILVLRSLRKPKRITILGTDGNEYLFLVKGGEDLRL 3713 
LOBOSPOR             L-------TPPNSQQTATIVRFDQRVLVMSSIRKPKRISILGSDEKEHLFLVKGGEDLRL 3685 
SYNCEPHALASTRUM      L-------SRPYPEYHARIASFDDRMLVMSSLRKPKRLKIYGSDGRGYLFLVKGGEDLRL 3668 
FUNGIVORUM           T-------RIPVPSEHVKITGFDASVLVMGSLRKPKRVKMLGDNEKEYPFLVKGGEDLRL 3630 
HALBUM               T-------SKPQPEIHIKISSFDPNLLVMGSLRKPKRIKIHGSDEQDYPFLIKGGEDLRL 3786 
DPURPUREUM           F-------GKPQPETHVTISSFDSNILVMGSLRKPKRIKIHGNDERDYPFLIKGGEDLRL 3795 
PVIOLACEUM           V-------GKPQPDTHIKISSFDTNILVMGSLRKPKRIKIHGNDEKDYPFLIKGGEDLRL 3787 
AMPHIPOD             F-------SKPNVEHHPCISSVDNNLVVLKSLRSPVVLKMHADDEKTYKFLVKTGEDLRT 3744 
SHRIMP               M-------SKPLPEYHVKISSFDENVLLMSSMRVPMRIIIRGDDEKEYKFLVKWGEDLRT 3715 
MUDCRAB              V-------SKPLPEYHVNISSFDENVMPMQSLRVPLRIVIRGSDEKDHKYLVKWGEDLRT 3706 
TARDIGRADE           R-------ERPRPETHVKITSFGDQVLTLASIRRPRRIIIRGDDEKDYPFLVKGGEDLRL 3736 
HYDRA                E-------SKPIVEYHVKINGFDEKVLVMNSLRKPKKITIRGDDEKDYYFLVKEGEDLRQ 3607 
SALPINGOECA          T-------EMPIPEEHAKIEGFDEKLLIMASIRRPMRLTFRGSDEREYRFLVKAGEDLRT 3830 
SPIDER               R-------SKPLPEYHVKIAGFDGKVLVLSSLTAPRRITIRGNDEKEYKILVKSGEDLRQ 3725 
LIMULUS              T-------AKPIPEYHVKVSGFDQGVRILNSLTRPRTLTIRGNDEKEYKFLVKAQEDLRQ 3793 
SCORPION             K-------RKPIPEHHVKICNFDQKVDILSSLTKPRCLTIRGNDQKDYKFLVKSGEDLRQ 3746 
ROTIFER              N-------EKPMPEYHVKIESFDERILEMSSLRRPKCITIRGDDQREYKFLVKCGEDQRQ 3698 
CIONA                K-------SRPLLEYHATITGFDDRVTMMTSIRKPCKIIMRGSNEKDFGFLIKGGEDLRQ 3780 
OCTOPUS              F-------SKPLLEYHIKISGFDQQVQTFRSLQKPRKIIIRGNNQKEYPFIVKCGEDLRQ 3667 
CAPITELLA            E-------VCPLPEYHAKISSFDSQVTVLRSLRMPKSIVIRGNDEKEYKFLVKGGEDLRQ 3734 
LIMPET               L-------SKPLPEYHVKVAGFDERVLVMSSLRRPKRITIRGNDEKDYHYLVKGGEDLRQ 3715 
SCALLOP              L-------TKPLPEYHVKIAGFDQRVLVMSSMRKPKRVVIRGNDEKEYPYLVKGGEDLRQ 3805 
LINGULA              L-------SKPMPEYHVKIAGFDSRVLVLSSMRKPKRITINGTDMKDHKFLVKGGEDLRQ 3751 
OYSTER               V-------KKPMPEYHIKVVGFDQRVKVMTSIRKPKRITIRGNDEREYHYLVKGGEDLRQ 3753 
SNAIL                L-------RKPMPEYHVKVAGFDERVLVMSSLRRPKRITIRGNDEKDYHYLVKGGEDLRQ 3756 
SPONGE               R-------SKPLPEYHAKITRFDAKVLILSSLRKPKRLTIIGDDTREYMFLVKGGEDLRL 3799 
PRIAPULA             R-------SKPMPEYHVKIAGFDEKVLVMKSLRLPKRITIRGHDENEYMFLVKGGEDLRQ 3783 
DANIO                K-------SKPLPEYHAKITGFDERVKVMTSIRRPKRIIIRGDDERDYPFLVKGGEDLRQ 3754 
ESHARK               K-------CKPLPEYHAKITGFDERVKVMSSIRKPKRLIIRGNDEKEYPFLVKGGEDLRQ 3775 
BSHARK               K-------SKPMPEYHAQITGFDERIKVMSSIRKPKRLIIRGNDEKEYPFLVKGGEDLRQ 3769 
XENOPUS              R-------SKPMPEYHVKISGFDERVSVMASIRKPKRIIVRGNDEREYPFLVKGGEDLRQ 3777 
STERLET              K-------CKPLPEYHARITGFDERIKVMSSMRKPKRLIMRGNDEREYPFLVKGGEDLRQ 3785 
GAR                  R-------SKPLPEYHVKITGFDERVQSLRSIRKPKRLIIRGSDERDYPFLVKGGEDLRQ 3782 
HUMAN                R-------GKPLPEYHVRIAGFDERVTVMASLRRPKRIIIRGHDEREHPFLVKGGEDLRQ 3760 
PLATYPUS             K-------GKPLPEYHAKITGFDERVKVMASIRKPKRIIIRGHDEREYPFLVKGGEDLRQ 3767 
TASDEVIL             R-------GKPLPEYHAKITGFDERVKVMASIRKPKRITIRGNDEKEYPFLVKGGEDLRQ 3772 
COELACANTH           K-------SKPMPEYHAKITGFDERIKVMASIRKPKRLIIQGNDEREHPFLVKGGEDLRQ 3776 
CAECILIAN            R-------SKPLPEYHVKISGFNERVKVMSSIRKPKRIIILGNDEKEYPFLVKGGEDLRQ 3779 
CANARY               K-------GKPLPEYHAKISGFDERISVMESLRKPKRITIRGSDEREYPFLVKGGEDLRQ 3768 
OSTRICH              K-------GKPLPEYHVRISGFDERIKVMESMRKPKRITIRGSDEQEYPFLVKGGEDLRQ 3738 
GECKO                K-------GKPLPEYHAKIAGFDERIKVMLSIRKPKRIIIRGSDEREYPFLVKGGEDLRQ 3778 
TURTLE               K-------SKPLPEYHAKISGFDERIKVMESIRKPKRINIRGSDEREHPFLVKGGEDLRQ 3776 
ALLIGATOR            K-------GKPLPEYHAKISGFDERIKVMESLRKPKRIIIRGSDEREYPFLVKGGEDLRQ 3735 
APLYSIA              L-------DKPLPEYHVRVSGFDERVLVMKSLRKPKRITVRGNDERDYPYLVKSGEDLRQ 3820 
TRICHOPLAX           R-------SKPLPEYHLKIASFGERLLVLKSIRKPLRLTVQGDDEKEYLFLVKCGEDLRL 3765 
SOFTCORAL            Q-------SKPLPEYHVKVAGFGEKVKAMSSLRAPKRITILGNDEREHTFLVKGGEDLRL 3778 
STONYCORAL           K-------TKPLPEYHVKIVGFDEKVQVLPSIRKPKCLIIRGDDEKDHMFLVKGGEDLRL 3804 
SEA_ANEMONE          Q-------SKPMPEYHVNIAGFDEKVLVLASIRKPKRVTIRGDDERDHMFLVKGGEDIRL 3752 
SEACUKE              V-------SKPLPEYHVKIAGFDEQVRTLQSLRKPKTIKIRGHDQKDYEFLVKGGEDLRL 3779 
LANCELET             K-------VKPLMQYHAKIAGFDQRVKVMSSLRKPKRVTIRGDDERDHPFLVKGGEDLRQ 3835 
STARFISH             K-------SKPLPEYHVKIAGFDEQVKVLSSMRKPKRIVIRGNDEHDYSFLVKGGEDLRL 3825 
SEA_URCHIN           S-------KKPLPAYHVKIAGFDETVLTLSSLRKPKCITIRGNDEMDYPFLVKVGEDLRM 3806 
                                       :         : :   *  :     .      : *  ::    
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PARAMECIUM           DQRIELLFDVMNKILPD----------SDLSTYGVFPMTKLFGMLQWVDNTTVIKEIIEK 3646 
TETRAHYMENA          DQRIEQLFQVMNNIFEYDPQCQSKE--LNLSTFNIIPMTNILGLLEWVDKTSVLKEILNK 4046 
STYLONCHIA           DQRVQQLFQIINSIFKDDAQCQNRD--LYIKTFKVVPITNRLGTLEWVDDTEPMKSLINR 3916 
APHANOMYCESa         DQRIEQLFGVMNGILHQHTTCSRRQ--LSTRTYNVVPMTTTIGLVEWLGNTTTLKTIVEE 3469 
APHANOMYCESe         DQRIEQLFGAMNTILQQSNQCSRRH--LNTRTYNVIPMTTKIGLVEWLENTTTLKSIVEQ 3396 
PYTHIUM              DQRIEQLFDVMNQILASHPRCRDRH--LNTKTYKVIPMTTEIGMIEWLHNTSTLKGVIEK 3694 
PLASMOPARA           DQRIEQLFDVMNQIFKADPRCRDQK--LSLTTYNVIPMTQEIGLLEWIDGTSTLKGLVEA 3658 
BREMIA               DQRIEQVFGVMNQIFKADPRCRDQR--LCLTTYEVFPMTQDIGLLEWVDGTLTLKGVIEA 3641 
AEDES                DQRIQQLLGTISNQLALDRHCKEHQ--LSVRTYEVIPIRVDFGIIGWLSNTSSIKNIAVR 3693 
MIDGE                DQRIQQALCTMSRQLTMDKNCLKNK--LKIQTYEVVPINSTCGMISVVEDATTMADFLNK 3715 
BOMBUS               DQRLQQLFTIMNKTLQIDAACRQRQ--LTIDTYQVIPLSKTVGLIQWVNNTRSLQELINF 3547 
ANT                  DRGLQQLYSTMNRTLRNDPDCRQRR--LAIDTYEVIPLSSSFGLIQWIDDTKSLDDLIRF 3624 
WHIPWORM             DQRIQQLFKLMNRIFETGPTDTHYK--MHLRTYDVVPLGTRVGMIEFLPNVVELKKFFLS 3666 
TRICHINELLA          DERVQQLFDLMNGILQKQHQCSRLK--ARIRTYRIVPLSIKLGLIEFLPNVVPLQQFFME 3669 
BEETLE               DQRIQQLFSLMNNIFQHDRNLNGRK--FHILTYQVIPLTTSLGIIQWIGNTKSLHEFSNN 3521 
BARNACLE             DQRVQQLFRLLNGALAAEPAAADRR--LALTTYTVLPVHPTLGIIQWLDHTSTLHQFIGS 3559 
THRIP                DERVQQLLGLMNGIFSNNHLCRDRH--LSVVTYKVMPLSTRLGMIEWVDNTSCLKDVMMS 3608 
FLEA                 DQRIQQIFSLMNEQLSLNTECNFRR--LSIVTYNVTPLTLNLGMIQWIPKTKTLRDMMFL 3598 
WHITEFLY             DQRIQQLLTLMNSSLTSNSGTAARK--LSIVTYAVVPLSSSLGLIQWVNDTVPLKELMFK 3686 
TICK                 DDRIERLFGAMNALFTADPSCRAKH--LQLVTYGVVPLTTRVGLIEWLDGTVVLKDFQRR 3632 
TERMITE              DQRIEQLFNLMNKILDQDPTCRHRN--LSITTYQVVPLSSHLGIIQWVDGTEALKGLMLG 3691 
DAPHNIA              DERIVQLLNSIDVALVRDVESRKRS--LRIRTFQVIPLTTAFGILQWLPETLTLKAFLET 3385 
OSTREOCOCCUS         DERIQQLFRAMNGMLASFTESRGRR--MEVRTFHVAPLTPRTGLIEFLSNTSPLLRLLSK 3635 
STENTOR              DKRIQKVFMVMNRIFSNDPSCAKLE--LKLKTFTIIPVTKKVGLLQWVSNTETLNTFITN 3335 
KLEBSORMIDIUM        DQRIEQLFEVMNNALRVDPMCARRR--LGVRTYGAIPVSSRCGLLEFVSPTRTIHDVIAS 3989 
CLUBMOSS             DQRIEQLFAKMNSVLREDGACAKRE--LSMRTYAVIPVSQQCGLLQFVDNTCVLDDVIKD 3600 
MOSS                 DQRIEQLFEAMNNVLNRDAACSQRK--LAIRTYSVIPVSKKCGLLQFVENTCVLQEVIRD 3761 
LIVERWORT            DQRIEQLFEVMNSILQRDSQAARRG--LTIRTFAVVPVSKSCGLLQFVENTCVLEDVIKD 3829 
LIGNANO              DQRIQQALGLFNSLLQRDIQCRLRR--LSLVTYQVVPLSPDLGILEWLERTQPYKDFLVH 4104 
COPEPOD              DQRIENLFEICNICLAHESSCRSKD--LNIKTYKIIPLTPTLGLIEFVPNTKPLKDLVLS 3592 
GLOBOSUM             DQRIEQMFSIMNDMLVKNPFCSRNR--VAVATYKVIPMSTSLGVIEWVDNTKPLKACMAD 3580 
PALUSTRIS            DQRVQQMFSIMNDIMLHDRNCLEGG--LFLRTYKVIPMSTSLGILEWVENTKPLREVMMS 3647 
NEOCALLIMASTIX       DQRIQQLFNIMNDLLIKEAYCKKNN--IAIKTYKVIPMTGSLGIIEWVPDTISIGSCIQE 3754 
GLOMUS               DQRVQQLFSLMNGILKKDSFCSQRN--ITQRTYKVVPITGHLGIIEWINNTTPMRYFIER 3771 
LOBOSPOR             DQRIQQLFSLMNDIMRKDPQCSQQN--FCIGTYKVIPMSSSLGVLEWVDNTKPLRHCIEG 3743 
SYNCEPHALASTRUM      DQRIEQLFGVMNSTLQRNAYCARQS--ISVATYKVVPMASNIGIIEWVENTKPLKSCLDA 3726 
FUNGIVORUM           DQRIQQLFSVTNRILERDPACMKRK--LSMKTYSVVPMTSKVGIIEWIENTKPLKEIMEE 3688 
HALBUM               DQRIQQLFFVMNEILKRDPATSKRG--LHIKTYQVVPMTGKVGIIEWLNDTKPLKEIIED 3844 
DPURPUREUM           DQRIQQLFMIMNEILKRDNSCNKRG--LKVTTYQVIPMTSKVGIIEWINDTRPLREILED 3853 
PVIOLACEUM           DQRIQQLFRVMNEILGRDTAASKRG--LRVTTYQVVPMTSKVGIIEWINDTKPLREILEE 3845 
AMPHIPOD             DQRIELMFTLMNNIFAHSPVTKRLSVEARVVTYSVVPLTVELGMLQWVDSTVTLKDFMEA 3804 
SHRIMP               DQRMEQMFTLMNSIYARSPLCTKASSVPSLDTYQVIPLSLRVGILQWVDSTQPLKDFIND 3775 
MUDCRAB              DQRMQQVFTLMNSVYSSSPLCAHTSFHPSLDTYQVIPLSSEVGMLKWVESTQPLLDFIKD 3766 
TARDIGRADE           DQRIEQLFVLMNRVFDQNPECAQRR--LQIRTYKVVPMTTQVGIIEWVQGAMPLKEFLDK 3794 
HYDRA                DQRVQQVFVLMNKILQNDSVCCNRL--LKLKTYQVVPITSRLGMIEWVSNTIPYFDFLYN 3665 
SALPINGOECA          DARMEQLFAVMNQALAADPACGERG--LSLRTYNVVPMTTRIGMLEWVPNSCVFKEMINL 3888 
SPIDER               DARIQQMFSVMNEIYAKDVNCAQRH--LYLKTYKVVPLSTRLGLIEWVDNTTVLNDFLND 3783 
LIMULUS              DNRIEHLFSVMNGIYAGDPACSFRH--LSLATYKVIPLTTRLGLIEWVDNTVVLNQFLGD 3851 
SCORPION             DSRIEQLFDVMNDIYQCNAICFQNK--LKLETYQVIPLTTKIGLIEWVDNTNVLGSFLKD 3804 
ROTIFER              DQRVEILLDIINNLLKSDSKCYQRN--LSIKTYQVVPMTSKLALIEWLPETKPLKVILEN 3756 
CIONA                DQRIQQIFVIFNQLLESDMGCRKRN--LSMRTYQVIPISSKVGMIEWVDNVVPYIEFISQ 3838 
OCTOPUS              DQRIGQLSEVINEIFFKNSICQTKR--LQLKTYQIIPMTTRVGLLECLENVLTLQDTLQK 3725 
CAPITELLA            DQRVQQVFNLMNEIYANDANCHARR--LQLKTFQVIPMTPRLGMIEWLKNSCTLKDFLRQ 3792 
LIMPET               DARIEQLFVIMNKVFDKDPVCRHRK--LHLKTYQVIPMTPRVGLIEWMNNTTPLKDFVYG 3773 
SCALLOP              DQRIEQLFFLMNQVFERDPACRQRK--LNLRTYQVIPMTPKVGLIEWVSDTMTMKDFLNS 3863 
LINGULA              DQRLEQLFYIMNRVFSQDPDCKPRQ--YKLRTYQVIPMTTKVGLIEWVNQTKTLKEVVYG 3809 
OYSTER               DQRIEQLFFLMNQALESDPACKQRN--LKIKTYQVIPMTSRVGLIEWMNDTIPLKEFLIC 3811 
SNAIL                DQRIEQLFVLMNKVLEKDPVCKARR--LVLKTYQVIPMNTRVGLIEWMSNTIPLKEFLLN 3814 
SPONGE               DQRIEQLFETMNKVLSDDPICSQRR--LNLRTYSVIPVTPRVGLIEWVRNTMPLKDFIQL 3857 
PRIAPULA             DQRLEQLFDIMNRSLDADAACRQRA--LRLRTYAVVPMSTRLGLLEWVPRTKPLKQLLQE 3841 
DANIO                DQRIEQLFGVMNMILSQDTACSQRS--LALRTYQVIPITSRIGLIEWMENTCTLKDFLSS 3812 
ESHARK               DQRIEQLFEVMNIILSRDAACSQRS--LQLKTYQVIPMTSRLGLIEWLDNTCTLKDFLSS 3833 
BSHARK               DQRIEQLFDIMNIILSRDAACSQRN--LQLKTYQVIPMTSRLGLIEWLDNTCVVKDFLLS 3827 
XENOPUS              DQRIEQLFEIMNIILSQDAACSQRH--MQLKTYQVIPMTTRIGLIEWLENTCTLKEFILN 3835 
STERLET              DQRIEQLFDVMNIILSRDATCSQRN--LQLKTYQVIPMTARIGLIEWLENTCTLKEFLFD 3843 
GAR                  DQRIEQLFGVMNIILSQDAACSQRN--LGLRTYQVIPMTTRIGLIEWLENTCTLKDFLDS 3840 
HUMAN                DQRVEQLFQVMNGILAQDSACSQRA--LQLRTYSVVPMTSRLGLIEWLENTVTLKDLLLN 3818 
PLATYPUS             DQRIEQLLDIMNIILSQDAACSQRN--MQLKTYQVIPMTTRLGVIEWLENTCTLKELILK 3825 
TASDEVIL             DQRIEQLFEVMNIILSQDAACSQRN--MQLKTYHVIPMTTRLGLIEWIENTCTLKELLLN 3830 
COELACANTH           DQRIEQLFEVMNIILSQDAACSQRN--LQLKTYQVIPMTTRIGLIEWLENTCTLKEFLSN 3834 
CAECILIAN            DQRIQQLFDVMNIILSQDAACSQRN--MQIKTYQVIPMTTRLGLIEWLEATNTLKDFLYN 3837 
CANARY               DQRIEQLFDVMNIILSQDATCSQRN--MQLKTYQVIPMTTRLGLIKWLENTCTLKEFLKN 3826 
OSTRICH              DQRIEQLFDVMNIILSQDAACSQRN--MQLKTYQVIPMTTRLGLIKWLENTCTLKEFLKN 3796 
GECKO                DQRIEQLFDVMNTVLLQDAACSQRS--MQLKTYQVIPMTTRLGLIEWLGNTCTLKEFLLQ 3836 
TURTLE               DQRIEELFDVMNIILSQDAACSQRN--MQIKTYKVIPMTTRLGLIEWLENTCTLKNFLME 3834 
ALLIGATOR            DQRIEQLFDVMNIILSQDASCSQRN--MQIKTYQVIPMTTRLGLIEWLPNTCTLKNFLHS 3793 
APLYSIA              DDRIESLFYIMNKVMTSDPNCRQRK--LHLKTYQVIPMTPKVGLIEWMSNTCPLKEFLQD 3878 
TRICHOPLAX           DQRIEQLFCVMNEILAQDSICSQQD--LRLRTYQVIPITQRLGLIEWMKNTITLKEFVTD 3823 
SOFTCORAL            DQRIQQLFGLMNDVMRDDAACHQRN--LSLKTYKVIPMTSRIGVIEWLENTTVLKEFIRN 3836 
STONYCORAL           DQRIEQLFGLMNDIMANDSACSQRG--LRLRTYQVIPMTPRVGLIEWMNNTKPLKGVLNS 3862 
SEA_ANEMONE          DQRIEQLFCMMNEVMSEDPACSQRN--LRLRTYQVIPMTQRVGLIEWLKNTKPLKELLHI 3810 
SEACUKE              DQRIEQLFCIMNDIMAEDTACSSRE--LNLTTYQVTPMTSRLGLIEFVPNTTTWGAFLKV 3837 
LANCELET             DQRIQQLFDIMNDILTLDPACSQRQ--LRIRTYGVIPMTSRVGLIEWMQNTTPLAGFLEN 3893 
STARFISH             DQRVEQLFRIMNSILEQDSTCSQQG--LQLVTYEVIPMTPRLGMIEWAQNTTTLKEFLHL 3883 
SEA_URCHIN           DQRIEQLFCIMNSILAQDAACSQRG--LTLTTYQVVPMTPRLGILEWVKRTTTLKDFITR 3864 
                     *  :       .                   *:   *:    . :                
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PARAMECIUM           EHQEEEGLE-------------LFKNKALSKRDEYAAKAAK---RQGQYNE--------- 3681 
TETRAHYMENA          EFQEKMGSKED----------IAQDNEGLRMRREWLKQL----DRKGGLA---------- 4082 
STYLONCHIA           EHMRNEAGKD------------LNQSRALNERRKWLKSSVPGNAKKEGIT---------- 3954 
APHANOMYCESa         EWDDG-------T--SSKKKTNLLQRPPGVQYEAFWAK-----------QR--------- 3500 
APHANOMYCESe         EM-------------STTKKSNLLQSPPGQLYENFWSK-----------QR--------- 3423 
PYTHIUM              QLQVDLRCTELLS--NKRAKLQLFNTIPAKNYETYLMK-----------QR--------- 3732 
PLASMOPARA           QLQIDERCVGLKS--NNSQKLDLFNTTAAKAYESFLLE-----------QR--------- 3696 
BREMIA               QMQVDERCIDLKS--DKSKKLDLFNTIAAKAYESFHRK-----------QQ--------- 3679 
AEDES                SMVRFNTD--GD-----------VTGAINAEYIQFLHE-----------ASGMT--RSPS 3727 
MIDGE                TTSNFLQKSLYD-----------FIPEIRNEYKNFLIG-----------NENFT--T--- 3748 
BOMBUS               TLSKQEIE---------------RHNSISKLYQEWIQN-----------VAPSK------ 3575 
ANT                  TLSNKEKE---------------CCKMIRDEYAGWINN-----------AAPMK------ 3652 
WHIPWORM             ---PADRKN--------------YQAMALKALSEGPYA-----------ILNTGFWGGL- 3697 
TRICHINELLA          ---ESLRKQ--------------YQTIAMEMFTEGPEK-----------ILLKAAGEGSS 3701 
BEETLE               -------EN--------------F-DKVVETFTKWIYT-----------SANQS-----P 3543 
BARNACLE             ACP--DLEQ--------------QCAEARELFRKQMRR-----------HATQS-----G 3587 
THRIP                SRQLSDQDR----------------VSIRTKHESWLKK-----------YVKVK-----D 3636 
FLEA                 --KEPGIKN--------------RVEEVRSSYNKWIRQ-----------ASKTD-----P 3626 
WHITEFLY             FFLESDTEK--------------YKKQVAEHYSTWLSK-----------CCRTN-----P 3716 
TICK                 GLDESSQGN--------------LARC-SRSFGLWSTE-----------D---------- 3656 
TERMITE              VLDKNEKES--------------YKKS-CEEHCKWISK-----------PCNPQ-----C 3720 
DAPHNIA              DINFRSSLKSLK---------------P-----DLERK-----------LSAN------- 3407 
OSTREOCOCCUS         PVTGMDID-------------------PFKEHQRWIREHARGIGKRKRDIAQG-----EM 3671 
STENTOR              ELSKIYNISSL--------------IEANKQRYSWLSS-----------LPAI------T 3364 
KLEBSORMIDIUM        GLAASLNLQTPDGA-------KTLLSDVQKGWQQWLTS-----------HTGA------V 4025 
CLUBMOSS             GVAQQLAAAKRKEK------AGDLLVELRNQYHQWVEK-----------KGGS------- 3636 
MOSS                 GLSSKLASRTHEGYKPLQATSETLLKEIQHEYIEWVRK-----------KGGG------- 3803 
LIVERWORT            GLLCKMPNLRREGKDA----PLAFLHKLRAQYHEWIMK-----------RGGP------S 3868 
LIGNANO              QMSAAEQRSHSK---------------QSLDYCKFVSN---------------------- 4127 
COPEPOD              DRKAETEILEA-----------------RN------------------------------ 3605 
GLOBOSUM             SPQFDKKMAE-----------------SQAEYSAFVVK-----------FGKS------G 3606 
PALUSTRIS            IPGFKGEYSK-----------------ADQKHAAFVES-----------YKGH------A 3673 
NEOCALLIMASTIX       MLDDKNLITN-----------------SRNIYCDWVNS-----------FYKR------G 3780 
GLOMUS               EPRTSKVFDD-----------------AQSMHSRW---------------V--------Q 3791 
LOBOSPOR             EIPHKETWRR-----------------AQDQYNKFVAS-----------FK--------G 3767 
SYNCEPHALASTRUM      EVPSSALI-A-----------------ARKAYLAFVNK-----------HG--------Q 3749 
FUNGIVORUM           QLAKDTGKPKADT--------SILKTSAAAQQDAWVKS-----------FGSKVV-GKKR 3728 
HALBUM               QMAVHQNVERSNV--------SLSRMEAYKIHNEWINS-----------FGKYIK-MAN- 3883 
DPURPUREUM           QIAIQTKTPRSNV--------SISKLEATNIHNTWIQS-----------FAKYSK-I-N- 3891 
PVIOLACEUM           QLAIQTKMPRSQV--------SISRLESTKIHNDWIQE-----------FSKYLK-GGA- 3884 
AMPHIPOD             ALTDTEKRPYS----------------------KNLVK-----------YGDG------- 3824 
SHRIMP               SYRENETKCYG----------------------EARAL-----------YGKN------- 3795 
MUDCRAB              SFKEGEAKCLD----------------------EAETF-----------YRTE------- 3786 
TARDIGRADE           AQSPQDKVSLET--------------ASFARYDLIRKQLKISDKKAIRTYAGGEK-E-RL 3838 
HYDRA                DD---EKKVL-----------H-GPSGPIKKYKQFYGK-----------FEN-------- 3691 
SALPINGOECA          GMTDAEREDAKKR--------K-ATQLPQNHFSQFANR-----------FSKD------- 3921 
SPIDER               GMSETEKKQFY------------KRDGNLAQSEILQWD------------R-------KA 3812 
LIMULUS              MFTKKDQERIN------------QAEKKFHSYMKSLSK-----------SP-------QE 3881 
SCORPION             AMTDKEKESFR------------ESDPKMTFYKFLLSK-----------TN-------SR 3834 
ROTIFER              DLVNEAQNNYA----------------------EFIYG-----------INKD---G-SK 3779 
CIONA                QAKRMNCNSCI-----------------TEPARTWIPK----------NMVQK------- 3864 
OCTOPUS              VLEEKENYIME----------------TIERHREFKKK-----------YVA-------- 3750 
CAPITELLA            GCSDVSWEQIQNK--------N-LPNNPANLLCQWI--------------GDS---S-NT 3825 
LIMPET               ALTEQERKYIL------------GDQGPGKQHENWTYK-----------YFDA---K-K- 3805 
SCALLOP              SLTDQERNFVH----------H-KTNGPNGQHTAWLQK-----------LGKD------- 3894 
LINGULA              TMTEQEKAQQK------------AA----ILQRNFLSR-----------YGNP---S-D- 3837 
OYSTER               NLTEQEAKFVS-----------------GNLHNSWIMK-----------L--S---K-DP 3837 
SNAIL                AMTEKERTAYF------------GENGPSQLHYKWLPK-----------L--P---K-K- 3844 
SPONGE               SDPEKK--SL---------------PAASKMNQKWLEQ----------KFGGS------- 3883 
PRIAPULA             AMTQQQYDAYY----------S-YSMNPVEHFNKWAAT----------ALTASES-K-RA 3878 
DANIO                RRTEQEQKT---------------ITRPNEFYDEWISK-----------VAG----K--- 3839 
ESHARK               NITEETQSRR--------------QQEVLPKYREWLQK-----------MAGR---K--- 3862 
BSHARK               NMTEDEHKRP--------------SP--KELFSEWLQR-----------ISGS---K--- 3854 
XENOPUS              TMTEDEAKIYNS---------K-TTNGPLYHYNAWLDK-----------KEK-------- 3866 
STERLET              RMTEEERKH---------------CKRPAESYMEWLSK-----------VAG----K--- 3870 
GAR                  RRTEPEEKS---------------SPSPQDMYSAWLEK-----------ISR----R--- 3867 
HUMAN                TMSQEEKAAYL----------S-DPRAPPCEYKDWLTK-----------MSG-------- 3848 
PLATYPUS             SMSEGEKAAYE----------S-NPKGPVHEYSEWLYK-----------MSK-------- 3855 
TASDEVIL             NMSEEEKAAYE----------S-GPKAPQLEYSTWLTK-----------ITG-------- 3860 
COELACANTH           AMTEEERTNYETL--------S-PKKGPKAQYNEWLTK-----------MAGG------- 3867 
CAECILIAN            SMSEAEQENCS------------ST---TKHYKDWIQK-----------MGR-------- 3863 
CANARY               SMSEEEDINYY------------SPRGPRATYSEWLSR-----------MGG----K--- 3856 
OSTRICH              SMSEEEDFNYS------------SKKGPRATYNEWLSK-----------MGG----K--- 3826 
GECKO                NMSEQEKNDYN------------SSKGPRADYNEWLSK-----------MGD----R--- 3866 
TURTLE               SMSEEEKDDYH------------SRKGPRIMYSDWLSK-----------MAGK------- 3864 
ALLIGATOR            NMSEEEKADYC------------SEKGPLFAYNEWLSK-----------MAGG---K--- 3824 
APLYSIA              AYTEEERKFLE----------G-N-QSPVIQHNQWMAK-----------LVDK---K-DS 3911 
TRICHOPLAX           AMEDHEKQHYL----------S-SQNSPHQLYSKWLGK-----------FGSA---G--- 3855 
SOFTCORAL            GLSETENETFD----------T-I----GYKHNKWIVE----------KFPVN-----GN 3866 
STONYCORAL           AMTKAENDHYI----------G-P-NGAGACYRNWIDK-----------FKGD------P 3893 
SEA_ANEMONE          AATESEKQAMV----------V-RRKTKNML----------------------------D 3831 
SEACUKE              KSLD---------------------KSKLEAYGNWVQK-----------FRTK-----KD 3860 
LANCELET             AMTTREQEAFL----------H-Q-RLPLIDFDAYVHR-----------LGGT---V-KN 3926 
STARFISH             AMTEQEGNAYN----------S-R-HGPRYQHSEWVDK-----------YAKG-----NQ 3915 
SEA_URCHIN           SMTEAEHKVYT----------S-RTTGPVALFTTWLQK-----------FCQT-----DG 3897 
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PARAMECIUM           KNKNFEVI-GVLQCENATDVVSNF-------NEQ-KKYVKDTLLRNGLSKLSANLEAFVF 3732 
TETRAHYMENA          -----EQH-IKLQLEPSDKIEQAF-------NEQ-ADLIPRDVFRNALERLASTCETYLY 4128 
STYLONCHIA           -----DQH-ICLLGCDEKIVIEGF-------NKH-KEAIPWYLLRNGLENLCLTSSAFLA 4000 
APHANOMYCESa         ---GKTYG-QKVATSATSAVVSSF-------VQA-EAAVPCDLLRRRLVHMANTSDTFFQ 3548 
APHANOMYCESe         ---GKTYG-QKIATASSSAVTLVY-------SQA-QEMVPMDLIRRHLVNMAQTPAAFFQ 3471 
PYTHIUM              ---GGSFA-AKVIAPSHKDVVANF-------EGA-QALIPADLLRLQLLGLGSDFEEFVS 3780 
PLASMOPARA           ---GATYS-AKVVASRSEDVVDHF-------AKV-HAMIPPDLLRRQLLKLGSTSDVFFL 3744 
BREMIA               ---GASFS-AKIVAPRSKDVVDQF-------HRV-QAMIPADLLRRQLLALGLNFEAFLL 3727 
AEDES                TPLSKLYG-KVAAACTPERITLKF-------NEL-RYKIKEDTFKRALFEMAVSAESFYS 3778 
MIDGE                --FSNAYT-NALLRRGKGAMAEEF-------ASF-EALLPQDIIRRSLMESAFSMETYYI 3797 
BOMBUS               Q-LHEKYK-EAIVKYNASEVTNKM-------NEF-IGKTEWNSLRKTLTVLCPSIESFIT 3625 
ANT                  QRITDRYK-EAVSRYSQQMVMENM-------KKL-ISKTRQTALRDAFETISSSPECFVT 3703 
WHIPWORM             --TPSVYW-KSYATATPTAVVRCF-------RHL-LDQIPRHLLRHKLINCCASPDMFCC 3746 
TRICHINELLA          PLNHLTYW-RSFQNITPETAARCF-------NEV-LKKIPDHLLRDQLLNCCVSPDVFCF 3752 
BEETLE               ---FDAYG-RAAMKYSRDKTIVKF-------KTL-VSKISWDVFRSTFLKLSSNTEGFFA 3591 
BARNACLE             ANDVQLQS-EYARRAPRDVVVADLAAREALMRDE-RGRACSTLLQQAVFRLSSGPEALLR 3645 
THRIP                Q-NINIYG-IAHDQISREASVTQF-------NKL-VSMTKPDLLRKGLQLWSSSAEGFYW 3686 
FLEA                 TSFVALYG-NAVVHYHRDAVISKY-------QEL-VNRIPEDILKDSFKEMSANAESFFT 3677 
WHITEFLY             T-AGRIYG-SAAQTYSRQVVINTY-------NEH-VSKLEKINLRKSFMSNSLNLEAFIS 3766 
TICK                 ---------YAKAYKEPSQAVSRF-------GRC-VRQVSRESLSKALLGLSSCPEAFFA 3699 
TERMITE              S-FYEKYG-EAHMKYSPEETSAEF-------RKK-VNMIPWDIMRRALQRLSVSPESYFI 3770 
DAPHNIA              ------NP-LHFMTATQLQLLNDY-------SNF-ADRVYPYGLRGALKKLSQSPESFFY 3452 
OSTREOCOCCUS         TTTHEDYL-AAINKASRKESETIL-------SRLRSSSHSNNALRNILLECAGNAEAFLM 3723 
STENTOR              TNNLPALH-LEALKKDSNTIISNF-------REH-ESFIPWDLIRQGLLSLSTTPESFMH 3415 
KLEBSORMIDIUM        SSLQEAYQ-KSYTSLSRQSFEAQL-------GVA-GGKLPSDALRAGIAQQAPGAESFLA 4076 
CLUBMOSS             KSVHDCYK-NLYTKVKAGEMEARM-------NAL-VAQVPWDALKTGLYKRTSSAESFLA 3687 
MOSS                 KSQTECYC-NLYRKVGFEEVSLKL-------SAL-QGQLPWDTLRMGFSRLVTSAESYLA 3854 
LIVERWORT            QAPPECYR-NMYQKATSDEVTQKM-------SSI-EAQMPWDTFRAGVSRWATSAESFLA 3919 
LIGNANO              -DHC-----KLYTLSDQQVVQRNF-------QPL-LDCVPDCLLARGLRQLSSSWEAYYA 4173 
COPEPOD              -----AY--KVGKENTSDDIRRKY-------EKA-VELVEKYHLKNSILKMSSSMNGFYY 3650 
GLOBOSUM             SGFGGAYE-PFMMNATPRHVIENM-------QSI-WNKNRSSYLREFFLKLTISAEAFFQ 3657 
PALUSTRIS            RNLGDMYG-NMFRKANRNRTMDHM-------SSL-T--SFEPYLRTWMHKLAASPEAFLS 3722 
NEOCALLIMASTIX       S--ENVFH-TMFKKASREDTINNL-------IKV-ENQIPKRLISKYLLKIIRTPDIYIK 3829 
GLOMUS               Q--YKSYH-NMFMEVNRDAVVQHF-------KDL-QREISNDMLKKALYKLSTSPEAHLS 3840 
LOBOSPOR             D--MMGYH-NLFINGTREKVVKHM-------ESL-YNQFREDYLRQSISRLAASPEAFLM 3816 
SYNCEPHALASTRUM      N--VTSYV-TTYTKESRDSTVRAF-------EQS-VSHLEPDYLRHYLLKLASSPEAFFF 3798 
FUNGIVORUM           LNPCDYYY-AMFQHANRAETDKQF-------TKH-AEGLPSDLLKRGLFAASASMETYLG 3779 
HALBUM               PPAGPLYQ-QMFMHSDRADAIKKQ-------EKQ-HDKVPANLLQNGIWAISSSPESYLF 3934 
DPURPUREUM           -SPGPLYQ-QMFIHANRDNAVKKF-------EKQ-IAKVPENLLQNGIWALSSSPESYLF 3941 
PVIOLACEUM           -AAGPLYQ-QMFIHANRDNAVKKL-------DRQ-HARIPADLLQKGIWALSSSPESYLF 3934 
AMPHIPOD             -----LST-QDLLKQSKVDCVKAY-------SEV-VNSLPWDLLRRSLSNLASSYESFFV 3870 
SHRIMP               -----ENY-TVAKKAKKRDVIKAY-------EEV-VNKIPWDVLRRGLVRMSSSTEGFFS 3841 
MUDCRAB              -----EPW-NFRKKTTDKRRVKKY-------EDA-VNRIPWDILRRGLVRLSSSSEGFFS 3832 
TARDIGRADE           ISEKDLNN-RAFLEVKPADMRKIF-------QQV-TRPLDPLLLRRQLQRLTVSPDAFII 3889 
HYDRA                ------VS-NVYKSANRSETVKVF-------EDC-VSTVPWDSLRRAFEKLALSSEAYFV 3736 
SALPINGOECA          PSPLKMYS-SVMTKAKRSDISRSF-------LER-QALVRPTLLRDALLHLSTTPEAYLT 3972 
SPIDER               ENLASMYH-SFYMKKTREECIQKY-------EKI-VNFVPKNLLKKSFLKLSSSPEAFIA 3863 
LIMULUS              -----VSR-NAYRKLGRKETLKAF-------QEV-VDLVPSDIMKRGFVKLSSCPEAFLT 3927 
SCORPION             DKSIPLLY-ENIYKIADTEVNKKF-------TEC-INMIPWDLFRRAFLKFSSSLEAFVI 3885 
ROTIFER              KTQSEVYG-MVYAKYSRELICREF-------DKI-QNSIPWDLFRQFLRTLSSDSEAYFV 3830 
CIONA                -PPCETYG-VLMQRGSYAQVVEKF-------KRA-ENMLPWDLFRQAYIRLCANPESFVA 3914 
OCTOPUS              ----SGIM-NIFKKCKKTDAELGY-------QSI-CARIPQDLLRKSFKKMSTSPEAFHV 3797 
CAPITELLA            RQMIENYR-KCYQKYSRNETLNAF-------KKR-EAMVPWDMLRKSYQKLASSPESYFV 3876 
LIMPET               RCIKSMYQ-KVYQNYSRAETIKDF-------RMK-ENKVPWDLFRRAFHQMSTSPEAFHV 3856 
SCALLOP              LPLAKMYG-LMYQKYNKTEAIREL-------RLK-ENKIPWDLFRRAFHDISTSPEAFHV 3945 
LINGULA              PNICKKYW-GMYERCSRTEAVKSC-------QDK-ENSLPWDLLRRAYLQMSTSPETFYT 3888 
OYSTER               RDVQQGYM-QMYLKYNMTETRREL-------QKK-ENIIPWDLSRRAFHKMSTSPEAFHV 3888 
SNAIL                TDWGLIYG-QVYQNYSKTETMKEF-------RIK-ESKVPWDLSRRALQHLSTSPEAFHF 3895 
SPONGE               -NYVNWYY-EMYKKLKADEVKKEY-------RRI-VSAVPWDLLRRSLISLASTSESFLL 3933 
PRIAPULA             ASHVKLYA-RTFVQCSKSDTVRSF-------RER-ESMVPPDLLRQAFLRLSASPEAFLA 3929 
DANIO                VEGIRRYA-ELYKKAKRVDTVNNF-------RRI-EQMVPDDLLKRAFVRMSTTPEAFLS 3890 
ESHARK               -DMFLRYP-TMYLKASRTETVTAF-------RTH-EQAIPGDLLRRAFIKMSTTPEAFLA 3912 
BSHARK               SDVTTLYG-QMYMKASRTETVKAF-------RQC-ERAVPPDLLRRAFTKMSTTPEAFLA 3905 
XENOPUS              VGDARQHV-TSYTRCDRTNTVASF-------RER-EALVPKDLLRRAFVKMSTTPEAFLS 3917 
STERLET              EKGIAQYI-TMYKTAKRTETVRAF-------RNV-EHHVPEDLLRRAFMKMSTTPEAFLS 3921 
GAR                  SKGQEQYH-EVYKKASRTETVANF-------QSI-EKLVPQDLLRRAFIQLSTTPESFLS 3918 
HUMAN                KHDVGAYM-LMYKGANRTETVTSF-------RKR-ESKVPADLLKRAFVRMSTSPEAFLA 3899 
PLATYPUS             KQDFGAYM-LMYKHASRTEAVTAF-------RNR-ENRVPGDLLRRAFVKMSTRPEAFLA 3906 
TASDEVIL             KQDISAYM-LMYRRANRTETITSF-------RNR-ESKVPADLLRRAFVKMSTTPEAFLA 3911 
COELACANTH           SVGPQRYG-SMYKRASRTETVMAF-------RSV-ESLVSRDLLRRAFTKMSTSPEAFLT 3918 
CAECILIAN            CDNISRYE-YMYRRASYTETVVAF-------KAR-ENLVPGDLLRRAFTKMSTTPEAFLT 3914 
CANARY               AQGISRYH-AMYRNASRTEAVTSF-------KSR-ESSVPEDLLRRAFVKMSTSPEAFLA 3907 
OSTRICH              AQGVPRYH-VMYRNANRTETVMSF-------KSR-ESSVPEDLLRRAFVKMSTAPEAFLS 3877 
GECKO                NAGLVNYV-SMYKKASRIETVTSF-------QQR-ENLVPEDLLRRAFVKMSTTPEAFLS 3917 
TURTLE               ENGIARYK-TMYSRANRTETVLSF-------RNR-ETSVPGDLLRRAFVKMSTAPEAFLS 3915 
ALLIGATOR            IEDFARYM-PMYKRASRTETVMSF-------RNR-ENRVPEDLLRRAFVKMSTAPEAFLS 3875 
APLYSIA              GNWQMMYD-RVYMKYSHTETVKEF-------RLK-QGKIPWNLSRRALQQLSSGPEAFHV 3962 
TRICHOPLAX           -GPVYMYQ-SMYRKAKRSEVENHF-------KFR-ENSVPWDLLRRGFVALSASSEAYLM 3905 
SOFTCORAL            KHIINNYY-PMFKKASREVIERKF-------REL-QNLMPHDALRRSFMRLASSPEAFLT 3917 
STONYCORAL           RNPSRFYG-EMFKKANRTETERSF-------TQK-QALVPWDLLRRAFLQLAVSPEAFFI 3944 
SEA_ANEMONE          LTLRILFDIIISREANRTDTESEF-------KKK-QAQVPWDLLRRAFQQLAASPEAYLT 3883 
SEACUKE              EKIHLTFA-TMYKQAGLQETTHNF-------RQC-EEGIPWDLSRKAFLEMSASPEAFLA 3911 
LANCELET             DPWGKVYG-SLYQKASRTDVTLAF-------RQV-QSKVTWDIMRRGYLQMSSCPEAFLT 3977 
STARFISH             SNHGVRYG-AVYRHANYTDTVKCF-------RSW-EALVPWDLMRRAFIQLSASPEAFLT 3966 
SEA_URCHIN           -NITKLFT-EAYKKANETETIKAF-------RER-EAKLPWDLLRRGFMQLSASPEAFLT 3947 
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PARAMECIUM           IRDKFLINYAGICASGYILGIGDRHLENILLNYSNGNLIAIDFGFSFGQGL---ALPIPE 3789 
TETRAHYMENA          LKERFIRNYAVVCVSGYILGIGDRHLENFLVNYSNGDIVSIDFGYSFGAGL---GLAVPE 4185 
STYLONCHIA           IKNQFTKSLATFSIASYLIGIGDRHLENFLIDTSDGEILGIDFGIAFGSGI---QLGIPE 4057 
APHANOMYCESa         LRESFATSLAAFNGCSYVLGIGDRHLDNFLLDERTGAVVGIDFGISFGAGA--SLLPVPE 3606 
APHANOMYCESe         LRETFSTSLAAFNGCSYILGIGDRHLDNFLLDYITGTVVGIDFGISFGSGA--SMLPVPE 3529 
PYTHIUM              IRDQFASSLGVFSACSYILGIGDRHLDNFLLDHQTGRVIGIDFGVSFGAGA--SVLPVPE 3838 
PLASMOPARA           VRDNFLKSLAVFSACSYVLGIGDRHLDNFLLDLGSGRVIGIDFGVSFGAGA--SVLPVPE 3802 
BREMIA               VRDHFLKSLAVFSACSYILGIGDRHLDNFLIDLSSGRVIGIDFGVSFGAGA--SVLPIPE 3785 
AEDES                LRGNFAKSLMAMNVSCWILGIGDRHTSNVLIDRSNGKLAGVDFGIAFGAGT--RDQGIPE 3836 
MIDGE                LRQNFITSMTAMNVAHWLLGIGDRHMNNILIDMKTGKLIGIDFGVAFGAAT---TLSIPE 3854 
BOMBUS               MRRNFITSYATMCIAHWILGIGDRHLENTLIVIDSGRCLGIDFGLAFDAGV--D-QRIPE 3682 
ANT                  LRRNFVTSYATMCTAHWLAGIGDRHLQNTLVQVATGRCMGIDFGSAFGSGI--R-APIPE 3760 
WHIPWORM             LRERFVASLAALSVGTYLLGIGDRHLDNILIDTSMGELIGIDFGYAFGTSL--QLLPIPE 3804 
TRICHINELLA          LRQKFTVSLASMCIANYLLEIGDRHLGNIVLDTKTGEVIGIDFGYAFGASL--QYLPIPE 3810 
BEETLE               LRNNFIKSYAIMCASHWIVGVGDRHLSNSLVCLNSGKVLGIDFGHAFGTAT--QILPVPE 3649 
BARNACLE             LRTRMAESHALLCAAGWLLGVGDRHLGNFLVSLEDGAMIGIDFGHVFGSAT--SLLPVPE 3703 
THRIP                LRHSFITSYSTLCIAHWLLGVGDRHLQNCLVSQTNGQCIGIDFGHVFGSAT--LNLPVPE 3744 
FLEA                 LRHNFATSYGTMCIAHWLLGIGDRHLSNCLININSGFAVGIDFNCAFGSGV--MTLPIPE 3735 
WHITEFLY             MRNEFLCSYAVMSICHWILGIGDRHLSNTLVNLFTGKCLGIDFGHAFGSAT--QILPVPE 3824 
TICK                 LRSRFVLSHATLCVAHWVLGVGDRHLGNFLVSTNTGLEIGIDFGYAFGLTA--QFLPIPE 3757 
TERMITE              LRQSFACSYAVLCIAHWLLGIGDRHLSNILVSVKDGRCVGIDFGSAFGTAT--QFLPVPE 3828 
DAPHNIA              LRNRLATSHGTQCLALWILGVGDRHLSNFLVSTKNGDIIGIDYGMAFGMAT--SQLPVPE 3510 
OSTREOCOCCUS         MRQAFAASLSSSSICGYVAGVGDRHLDNILLDLSTGQLVHIDFGYAFGTAT--SALPIPE 3781 
STENTOR              LRKQFIHSLAAISICGYIIGLGDRHLDNFLLDKNDGGLLSIDFGVSFGHGV---GLNLPE 3472 
KLEBSORMIDIUM        LRGQFARSLAALSICGYVAGVGDRHLQNFLLDVADGTLVPIDFGYSFGTAT--QMLPVPE 4134 
CLUBMOSS             MRSQFARSLSVMSICGYIAGVGDRHLANTLIDMQTGSLVPIDFGYSFGTGV--ILLPVPE 3745 
MOSS                 LRSQFARSLSVTSICGYVAGVGDRHLGNTLVDMRTGALVPIDFGYSFGTNV--LLLPVPE 3912 
LIVERWORT            LRSQFAKSLSVISICGYVAGVGDRHLANTLVDMRTGALVPIDFGYSFGTGV--ILLPVPE 3977 
LIGNANO              MRDTLVRSHAAMCGAHWLLSVGDRHMSNYMLCLDSGKMIGIDFGYAFGTAI--TFLPTPE 4231 
COPEPOD              IRKNFITSYAVLSVMQWILGIGDRHLSNYLVCQKTGRVVTIDFGYAFGIST--SFLQIPE 3708 
GLOBOSUM             IRGEFANSFAALSICSYLLGIGDRHLDNFLVNLKNGKIVGIDFGHAFGSAT--EVLPIPE 3715 
PALUSTRIS            IRAQFAKSLATLNICSYLLGIGDRHAENFLIDMTTGQIVGIDFGHAFGSAT--EVLPIPE 3780 
NEOCALLIMASTIX       IRNEYANSLAAISICSYILGIGDRHLENILVNKNSGQLIGIDFGHAFGTAT--EVLAIPE 3887 
GLOMUS               IRSEFIKCHAVINICGYLIGIGDRHLENFLVDTTKGSLISIDFGHAFGSAT--ETLNIPE 3898 
LOBOSPOR             LRSEFTKSLAAINVCSYILGIGDRHLENFLLDMSSGCLIPIDFGHAFGSAT--EVLPVPE 3874 
SYNCEPHALASTRUM      IRNGFANSLAVTSISGYVLGIGDRHLENLMVDLKSGRLVPIDFGHAFGSAT--EQLPVPE 3856 
FUNGIVORUM           LRSQFAKTLSVFSVASYLIGIGDRHLENFLFSFTDGSLIGIDFGHAFGTAT--QFLPIPE 3837 
HALBUM               IRNSFARSLATFSICSYIIGIGDRHLENFLISQKDGILIGIDFGHAFGTAT--QFLPIPE 3992 
DPURPUREUM           IRNSFARSLATFSVCSYVIGIGDRHLENFLISQRDGTLIGIDFGHAFGTAT--QFLPIPE 3999 
PVIOLACEUM           IRNSFARSLAAFSICSYIIGIGDRHLENFLISQKDGRLIGIDFGHAFGTAT--QFLPIPE 3992 
AMPHIPOD             IRTKFCSSHAVLSIAQWLLGIGDRHLCNFLVDYKTGTMVGIDFGHHFETAT--QFLPLPE 3928 
SHRIMP               LRSAFAVSYAALCISQWLLGIGDRHCSNSLVSLKTGRVIGIDFGHHFESAV--QFLPVPE 3899 
MUDCRAB              LRSLFANSYATMCVSHWLLGIGDRHCGNTLVSLKTGRVVGIDFGHHFETAV--QVLPFPE 3890 
TARDIGRADE           VRNLFAQAFGVMSIGQYVLGIGDRHLSNCMVSTETGLIFPIDFGHAFGSGV--QSLPIAE 3947 
HYDRA                LRKNFIQSHSCLCIAHYILGIGDRHLNNMLIDNKTGGVVGIDFGYAFGIAT--QLLKYPE 3794 
SALPINGOECA          TRQLFGRTLATMNICQYILGIGDRHLSNSMIDLRTGGVVGIDFGHNFGSAT--QELPIPE 4030 
SPIDER               LRTKFAKSHAVICISQWIIGIGDRHLGNFLIDKTSGCEIGIDFGHAFGSAT--QFLPVPE 3921 
LIMULUS              LRSQFVISHAVLSISQWLLGIGDRHLGNFLIKTDTGKELGIDFGHAFGSAT--QFLPVPE 3985 
SCORPION             LRYNFITSHAVLCISQWLLGIGDRHTGNFLVSTTTGIEVGIDFGHAFGTAT--QFLPIPE 3943 
ROTIFER              LRNEFIKSYAVASTCHYILGIGDRHLSNWMIDLKTGRAIGIDFGIAFGHAT--MNIPVPE 3888 
CIONA                LRKRFTSSYAVMCVTHWLLGIGDRHTSNFMLSLTTGEVVGIDFGHAFGSAT--EVLPVPE 3972 
OCTOPUS              LRTGFTISHAVLCICHYILGVGDRHLSNLMIHQGTGQMIGIDFGHAFGSAT--QYLLIPE 3855 
CAPITELLA            LRGNCATSHALNCISAYIMGIGDRHLSNHMVDLINGKMIAIDFGHAFGSAT--QFLDIPE 3934 
LIMPET               LRCELVVTHATISICQYFLGIGDRHLSNFMINLKTGGMVGIDFGHNFGSAT--QFLPVPE 3914 
SCALLOP              LRCTLAVSHALVSICQYILGIGDRHLSNFMINLKTGQMIGIDFGHAFGSAT--QFLLIPE 4003 
LINGULA              LRRHFAISHALLCICHYILGIGDRHLSNFMVDLETGGMIGIDFGHAFGSAT--QFLPVPE 3946 
OYSTER               LRCKCASTHALISICQYVLGIGDRHLSNFMINLKNGEMVGIDFGHAFGSAT--QFLPIPE 3946 
SNAIL                LRCEMLTSHAVLCICHYLLGIGDRHLSNFMVNGRTGHMVGIDFGHAFGSAT--QFIPVPE 3953 
SPONGE               LRCTFIQSLSVINICQYILGIGDRHLSNFMVDMETGQLVGIDFGHAFHSAT--QFLPLPE 3991 
PRIAPULA             LRTHFIKSHATLSVCHYVVGVGDRHLSNFMVSQEDGGMVGIDFGHAFGHSHPRCCLPIPE 3989 
DANIO                LRSHFSSSHAVLCISHWILGIGDRHLSNFMINTETGGMIGIDFGHAFGSAT--QFLPVPE 3948 
ESHARK               LRSHFASSHALMCISHWILGIGDRHLSNFMVNLETGGMVGIDFGHAFGSAT--QFLPVPE 3970 
BSHARK               LRSHFASSHALMCVSHWILGIGDRHLSNFMINLETGGMVGIDFGHAFGSAT--QFLPVPE 3963 
XENOPUS              LRSHFARSHALLCVSHWIVGIGDRHLSNFMINMETGGMIGIDFGHAFGTAT--QFLPVPE 3975 
STERLET              LRSHFTCSHALMCVSHWILGIGDRHLSNFMINMETGGMVGIDFGHAFGSAT--QFLPVPE 3979 
GAR                  LRSHFASTHALICVSHWILGIGDRHLSNFMVNMETGGMVGIDFGHAFGSAT--QFLTVPE 3976 
HUMAN                LRSHFASSHALICISHWILGIGDRHLNNFMVAMETGGVIGIDFGHAFGSAT--QFLPVPE 3957 
PLATYPUS             LRSHFARSHALLCVSHWILGIGDRHLSNFMINLETGGMVGIDFGHAFGSAT--QFLPVPE 3964 
TASDEVIL             LRSHFASSHALMCISHWILGIGDRHLSNFMINMETGGMIGIDFGHAFGSAT--QFLPVPE 3969 
COELACANTH           LRSHFASSHALMCISHWILGIGDRHLSNFMINMETGGMVGIDFGHAFGSAT--QFLPVPE 3976 
CAECILIAN            LRSHFASSHALICISHWILGIGDRHLSNFMINMETGGMVGIDFGHAFGSAT--QFLPVPE 3972 
CANARY               LRSHFASSHALMCISHWILGIGDRHLSNFMINKETGGMVGIDFGYAFGAAT--QFLSVPE 3965 
OSTRICH              LRSHFASSHALMCISHWILGIGDRHLSNFMINKETGGMVGIDFGHAFGSAT--QFLPVPE 3935 
GECKO                LRSHFASSHALMCISHWILGIGDRHLSNFMVNMETGGMVGIDFGHAFGSAT--QFLPVPE 3975 
TURTLE               LRSHFASSHALMCISHWILGIGDRHLSNFMINMETGGMVGIDFGHAFGSAT--QFLQVPE 3973 
ALLIGATOR            LRSHFTSSHALICISHWILGIGDRHLSNFMINTETGGIIGIDFGYAFGSAT--QMLPVPE 3933 
APLYSIA              LRTSLVTSHATLCLCQYLLGIGDRHLSNFMVSLKTGHMIGIDFGHAFGTAT--QFLPVPE 4020 
TRICHOPLAX           LRSHFARTHATVSICHYLLGIGDRHLSNFMIDRLTGGMIGIDFGHAFGSAT--QFLPLPE 3963 
SOFTCORAL            LRAYFARTYGCMTICHYILGIGDRHLSNSMVDLKQGRVIGIDFGHAFGSAT--QFLPLPE 3975 
STONYCORAL           LRSHFASSHACLCICQYILGIGDRHLSNFLVDMETGGMIGIDFGHAFGSAT--QFQPLPE 4002 
SEA_ANEMONE          LRTHFARTHACICICQYVLGIGDRHLSNFLVDMRTGGLIGIDFGHSFGSAT--QFLPVPE 3941 
SEACUKE              LRTHFAKSFATLCICQYILGIGDRHLSNFLVSLNSGRMIGIDFGHAFGSAT--LILPIPE 3969 
LANCELET             LRSHFTTTHATLCIAQYVLGIGDRHLGNFMIDLESGGMVGIDFGHAFGSAT--QHLPVPE 4035 
STARFISH             LRSHFARSHAVICICQYILGIGDRHLSNFLISLKTGGMIGIDFGHAFGSAT--QFLPVPE 4024 
SEA_URCHIN           LRAHFARSHAVLCICQYILGIGDRHLSNFLVSLETGGMVGIDFGHSFGSAT--QFLPIPE 4005 
                      :              :.  :****  * :.    *    :*:.  *            * 
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PARAMECIUM           LMPFRLTQVFEGLAKPIG--LGGLYKSQFVKIMSALRKKRHILLDFCEVFINDPLIEQIK 3847 
TETRAHYMENA          LMPFRLTRCFTNLMSPIG--INGIFRQSMISSMMALKKKRNILLEFCEVFINDPLVDWVK 4243 
STYLONCHIA           LMPFRLTQQIEGVIAPHP--LEGVYKQTMVHALNALKHRKSLIMDTCEIFVKEPLLDWVK 4115 
APHANOMYCESa         LVPFRYTKQLRGVLQPHD--ASLLLQQDLAAVLDALRGQQQRIDSVMRVFLNEPLLEWQT 3664 
APHANOMYCESe         LVPFRFTRQLQGVLQPHN--AKLLFQQDLAAVLEALRGQHQRIESVMSVFLNEPLLEWQV 3587 
PYTHIUM              LIPFRFTRQMEAVLQPYD--GSNLLIQDMQAVFEALREKKQVIESVMNVFLHEPLLDWQQ 3896 
PLASMOPARA           LIPFRYTRQMNFVFQPYD--GPSLLAREMQTVFDALRSKRQVVESVMNVFLHDPLLDWQQ 3860 
BREMIA               LIPFRYTRQMEFVFQPYD--GANLVCQDMQAVFDALRSKRQVIESVMNVFLHDPLLDWQQ 3843 
AEDES                MVPFRLTPQFVNVMEPMR--TSGMMSKCMVYTLRCLRDSRKLLRSCLQVFVREPTVDWLE 3894 
MIDGE                LVPFRLTSHFVNVVEPLG--VNGMIRKNMNHVMRCFRHFSQTILICLEMFVREPTLDWLH 3912 
BOMBUS               LMPFRLTPQILGLLKPFT--EKDLLKTIMIHTLQAVRNDQGPILSCMDVFVHEP-LNWTE 3739 
ANT                  LVPFRLTPQILELLQPFT--ERDFLATIMTHAMRALRNDQGPILACMDIFVHKP-IQRSF 3817 
WHIPWORM             LMPFRLTNQLCGVCDPVG--VNGLLRSSMVNFLRSLRDNGQLLLNAMDIFIKDPSLDWTR 3862 
TRICHINELLA          LMPFRLTKQFVGVVDPVG--MHGLLESTMKYCLKAFRDSSYILLNTMDTFVKEPSLNWIV 3868 
BEETLE               LVPFRLTPHIVNLMEPLG--ATGLFREIMVHCLRSLRSNSASLLSTMNVFIEEPSLDWLE 3707 
BARNACLE             LVPFRLTAQLAGLTAPLG--PAGLTRHTLLRAVRALRSSRHLLAAALQGFVREPAAQWTE 3761 
THRIP                LIPFRLTPHIVHVTQPHG--TKGLIQETMVNALRALRADPEILLATMQVFIQEPSLDWLL 3802 
FLEA                 LLPIRLTPHIMNLMEPTA--AFGLIPRVMVHALTALRDARSVLYATMNIFMHEPLINWLE 3793 
WHITEFLY             LIPFRLTPHILDLAEPFK--EFGLLRESMVSALKCQKDNQHVLLATMQVFIQEPSMDWFE 3882 
TICK                 LMPFRLSPQYLGLLEPLG--KEGPLASAMQDALRALRAGAESILDVLDVFVQEPTVDWMR 3815 
TERMITE              LMPFRLTPHIVSLLQPLE--ETGLFRETMIHCLRTLRNNYDMLLATMEVFVQEPSIDWLE 3886 
DAPHNIA              VVPCRLTAQFQFLIPGLS--LNGSVRDSMVHTLRVAKAESGSIIAALSVFVTEPTLNWLK 3568 
OSTREOCOCCUS         LVPFRATPALLDVLAPMS--ARTWLETDMARTVKALQNGSTLLKGVMDIFLREPLIDWER 3839 
STENTOR              LMPFRMTRQFLSLMSPEG--PQGELRQSMIICLKALRKHKNIILDCCEVFRNEPLLEWIK 3530 
KLEBSORMIDIUM        LVPFRLTRQFAQLLRPLD--TLDLLKIDMTRVMTVLQENKDVLVAVMDVFVKEPLVDWRN 4192 
CLUBMOSS             LIPFRLTPQLTNVLLPLD--SLGLLKNDMVRVLSALHKSRQMICAVMDVFVREPLVDWKK 3803 
MOSS                 LVPFRLTAQLKNFLLPLT--AVGLLRSDMVRIMTALRGSRGLISAVMEVFVKEPLVDWRQ 3970 
LIVERWORT            LIPFRLTNQLLNFLLPLD--ALGLLRTDMVHTLAALHASREVISAVMDVFVKEPLVDWKN 4035 
LIGNANO              LVPFRLTRQICGAMGPLP-PSQGAFVRCLGHCLAALRRERELVLSVLQVFINDVSADWKQ 4290 
COPEPOD              LVQVRLTPQILAVMEPLG--THGLFRETMVQVLRCLREHPEMLISALNTFLQEPTLDWIR 3766 
GLOBOSUM             LVPFRLTNQIEKFLLPLG--VQNLMVHPMTNTLAAIQEEKDGLINALNIFVNEPLIEWRK 3773 
PALUSTRIS            LVPFRLTRQMELALEPLG--IPVLLEYPMINVLTALRNRKDVLLNALNIFIKEPLMEWRR 3838 
NEOCALLIMASTIX       MVPFRLTSQMVDCLDPLG--ISVLLEIPMIYIQTVLRENSEILLNAMSIFINEPLLDWRN 3945 
GLOMUS               LIPFRLTKQIETLMEPLG--SKGLLEYPMIKILQIMQANKDILLNSMDIFVKEPLLDWLN 3956 
LOBOSPOR             LAPFRLTRQLVAFLNPLG--TKGLLEHPMVCIMKALQAKKDVILNTMDVFVKEPLLDWRK 3932 
SYNCEPHALASTRUM      LVPFRLTRQLVGALAPLG--VTGILETPMTHIMKAFRSEKSLLLNTMDVFIKEPLLDWRK 3914 
FUNGIVORUM           LMPFRLTRQFIGLLSPLD--ADGFLKFNMTYTLEALQNGKEKLLNTMDVFIREPLIDWER 3895 
HALBUM               LMPFRLTRQFTSFLMPLD--SVGLLSHNMTHTLTAIQNNKDFLLSTMDVFVKEPLIDWIK 4050 
DPURPUREUM           LMPFRLTRQFTSFLRPLD--SVGLLNHNMTYSLSALQSHKDILLTTMDVFVKEPLLDWSK 4057 
PVIOLACEUM           LMPFRLTRQFTSFLAPLE--SVGLLNHSMTYTLGALESNKDILLSTMDVFVKEPLLDWSK 4050 
AMPHIPOD             LMPFRMTPQIVNVAQPFT--TKGIIRESMVSCLQALVSNKKVILAAVEAFVKEPTQNWLE 3986 
SHRIMP               LMPFRLSPQIVNVFQPIG--QVGMLKEIMVSALGALQESRHVLTAVLEAFVKEPTKDWLD 3957 
MUDCRAB              LMPFRLTPQIVNVFQPLG--PVGMIKDVMVAVLGTLQESRHVILSVLEAFVKEPTEDWKE 3948 
TARDIGRADE           LAPIRLTRQFFNLMAPQC--VKGLLQQTMVHAMRALRAERQILLATMDVFIQEPSMDWLQ 4005 
HYDRA                LVPFRLTQQMLNLLLPLK--DVSPYKQSMIVVLQALQQHSKMLISTMDIFINEPLIDWQN 3852 
SALPINGOECA          MIPFRFTKQLEAVFLPHK--KEGLVQEVMVHVLRALKANQRLLLSTMDVFIKEPSLEWQQ 4088 
SPIDER               LVPFRLTPQYLQLMAPLK--VKGIYAATMIHALKAISTKRDLLLNVMDIFIKEPTLDWMN 3979 
LIMULUS              LIPFRLTPQYLNLMLPLK--EKGLYEATMIHTLNALRKNHDLLLNFMDVFIKEPTLDWKN 4043 
SCORPION             LVPFRLTNQYLNLMLPLK--EKGVIEATMISALSALRDNADILLNTMDIFIKEPTVNWQE 4001 
ROTIFER              LVPIRLTRQILKLIAPLE--QRGLFESSMVHCLKALRENNDLLVCILDVFIKEPSIDWIG 3946 
CIONA                LVPFRLTNQIINLLSPHS-AIHGELRHVMVRCLSALRSRTDTILPLLDVFVKDPSVDWAK 4031 
OCTOPUS              LIPFRLTRQLQNVCLPHG--TKGTFERTMVHCLESLRSDKDLLIHTLEIFVREPSFDWLK 3913 
CAPITELLA            LIPFRMTRQLRNLLLPLR--EKGVIEGTMVHSLRALRQHKEQLISTMDVFIKEPSLDWQN 3992 
LIMPET               LMPFRLTRQIINLTLPLG--IKGLLENTMIHTTRALRQDYDLLVNTMDVFVKEPSVDWLN 3972 
SCALLOP              LMPFRLTKQLRNLMLPLQ--VKGLMESTMVHALRALREDYDLLLATMDIFVKEPSVDWLV 4061 
LINGULA              LMPIRLTRQILNVMMPLR--EKGLIESTMVHALRALRANYDLLLNTMDVFVKDLSVDWLA 4004 
OYSTER               LIPFRLTRQLRNLMMPLQ--VHGLMESTMIHTLRALRNNCDLLLNTMDIFVKEPSVDWLV 4004 
SNAIL                LMVFRLTRQIVNLGLPFK--VKGLLENTMIHVLHALRQNHDLLLSTMDVFVKEVSLDWLQ 4011 
SPONGE               LMPFRLTPQFVNLLLPHK--VSGQLRSCMIHTLRALRHSPTLLLNTMDVFIKEPSLEWES 4049 
PRIAPULA             LMPVRLTRQFLQLLLPHEGQRRGLLYQTMVHTLRALRDNHRLLLNTLDVFIKEPSIDWKA 4049 
DANIO                LMPFRLTRQFINLMRPLA--ESGLIQSVMVHSLRAFRAEPDLLLNTMDVFVKEPSLDWKN 4006 
ESHARK               LMPFRLTRQILNLMLPMK--ESGLIRSIMVHGLRAFRLDPDLLLSTMDIFVKEPSLDWKN 4028 
BSHARK               LMPFRLTHQFLNLMLPMK--ESGLIYSTMVHGLRAFRLDPDLLLNTMDVFVKEPSLDWKN 4021 
XENOPUS              LMPFRLTRQIVNLMLPMK--DSGLFDSVMVHSLRAYRSDPGLLVTTMDVFIKEPSLDWKN 4033 
STERLET              LMPFRLTRQFLNLMLPMR--ESGQIYSVMVHSLRAYRADPDLLINTMDVFVKEPSLDWKN 4037 
GAR                  LMPFRFTRQFLNLMLPMG--VSGLISSVMAHALRAYRAEPDLLLNTMDVFVKEPSLDWKN 4034 
HUMAN                LMPFRLTRQFINLMLPMK--ETGLMYSIMVHALRAFRSDPGLLTNTMDVFVKEPSFDWKN 4015 
PLATYPUS             LMPFRLTRQLINLMSPMK--ESGLVYSVMVHALHAFRTDPDLLLNTMDVFVKEPSLDWKN 4022 
TASDEVIL             LMPFRLTRQFINLMLPMK--ETGLIYSVMVHALRAFRLDPGLLISTMDVFVKEPSLDWKN 4027 
COELACANTH           LMPFRLTSQFLNLMLPMK--EQGLLYSVMVHALRAYRANPDLLLNTMDVFVKEPSLDWKN 4034 
CAECILIAN            LMPFRLTRQFVQLMLPMK--ESGLIESVMVHALRAYRTDPSLLITTMDVFVKEPCLDWNN 4030 
CANARY               LMPFRLTRQFVNLMMPVK--EWGLIYSVMVHALRAYRSDPDLLISTMDVFVKEPSLDWKN 4023 
OSTRICH              LMPFRLTRQFVNLMMPVK--EWGLIYSVMVHALRAYRADPDLLISTMDVFVKEPSLDWKN 3993 
GECKO                LMPFRLTRQFINLMLPMK--ETGLIYSVMVHSLKAYRVYPDLLINTMDIFVKEPSLDWKN 4033 
TURTLE               LMPFRLTRQFINLMLPMK--ESGLIYSVMVHSLRAYRTEPDLLVSTMDVFVKEPSLDWQN 4031 
ALLIGATOR            LMPFRLTRQFINLMLPMK--ESGLIYSIMTHALRAYRKDPDLLINTMDVFVKEPSLDWKN 3991 
APLYSIA              LVPFRLTRQLVNLTMPLP--VKGQMESSMCHVLRALRRDSDLLLSTMDVFVKEPSLDWLD 4078 
TRICHOPLAX           LMPFRLTRQMLNLMLPLR--ENGQLKCSMVHTLRALRNKPDLLVNTMDVFIKEPSLDWQN 4021 
SOFTCORAL            LMPFRLTRQICNMMEPLR--VSGQLQSTMVYTMRALRNNHEILLNTMDVFVKEPSLDWQN 4033 
STONYCORAL           LMPFRLTQQFVNLMLPLK--KSGTLQSVMIHTLRALRSNHDLLLNTMDVFIQEPSLDWQV 4060 
SEA_ANEMONE          LVPFRLTRQFTNLLLPLK--ESGLVRNTMIHVMRALRGNHELLLNTMDVFVKEPSLDWQM 3999 
SEACUKE              LMPFRLTRQIVNLMMPMK--IDGLLKNTMVHCLRALRQNHDLLLNTMDVFIKEPSVDWKQ 4027 
LANCELET             LMPFRLTRQMLNLLLPLK--ESGLLQSTMVHVLRALRSSPNVLINTMDVFIKEPHLDWKN 4093 
STARFISH             LMPFRLTRQIVNLMLPFK--KEGILQSSMVHTLRALRQNHELLINTMDVFIKEPSLDWKT 4082 
SEA_URCHIN           LIPFRVTRQIINLMLPMK--IDGVLQSTMVHTLRALRQNHELLVNTMDVFVKEPSLDWKC 4063 
                     :   * :                     :             :      *  .   :    
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PARAMECIUM           IGKNKGMSDEFRQRLEE-----QSKI-EEQVY----------NRTGDSPSMISQDQQKIK 3891 
TETRAHYMENA          LTKDKKMGTIMFSENIG---HLDSTKTYNAEQ----------SQSQQQYGLSTMEASQIA 4290 
STYLONCHIA           DAKQRQKNGEN--NDNG---MVDSLISE-------------------------YEEELQE 4145 
APHANOMYCESa         QSKTKSKAQ--------------------------------------QKETPDGDEAAAA 3686 
APHANOMYCESe         TVKKKSRRD--------------------------------------K----DQKDENAS 3605 
PYTHIUM              STTTHQREIFETNQEVTQEVE-DVAMEVEEVVKPSKRQKRSTMTPSTSSSSSEGGQTATT 3955 
PLASMOPARA           SIKIKQKVLFKKIVNVDLHTSHDSNAVMKDVETFA-PTRES---QSRKKASTLPATGNLT 3916 
BREMIA               STAMHQKVLFESVTEGDTSTFHDSDAEMEDVQESA-DFR------SNKNGTASTARGIAN 3896 
AEDES                AAQRRFVQEEN----------------------------------------------KPE 3908 
MIDGE                GSKMKKNIENA-------------------------------------------NVSMGI 3929 
BOMBUS               HLNKALRESEE---------------------------------------------DVID 3754 
ANT                  SINDDEIMKDD---------------------------------------------NDID 3832 
WHIPWORM             EALKQTK-------------------------------------------LSDSSSAEGR 3879 
TRICHINELLA          EARRQIGEGRT--------------------------------------LWNDEANLRDS 3890 
BEETLE               HASRFSTGV-----------------------------------------------DTSN 3720 
BARNACLE             HQQQPA------------------------------------------------------ 3767 
THRIP                LAKKHWSESEEN----------------------------------------------AN 3816 
FLEA                 PIKMYGVRSEDNE---------------------------------ALNYTDSSISSVEN 3820 
WHITEFLY             NAHRLAQKQSGES---------------------------------DGS-KSRSNYFKDA 3908 
TICK                 LAKRQQAGSSPQ-----------------------------------AS-KRQRGAREVS 3839 
TERMITE              FASRHESLN--------------------------------------------KKSHEES 3902 
DAPHNIA              EAEKMTENRFQA------------------------------------------TFTKES 3586 
OSTREOCOCCUS         EALVASRSSK-------------------------------------------------- 3849 
STENTOR              PLKTSYN-------------------------------------------------VSEE 3541 
KLEBSORMIDIUM        ESLKRRAALGAKGRK------------------------GAVAALRDGDED---EQMEVL 4225 
CLUBMOSS             EAARTASIRG--------------------------------------------GEEESH 3819 
MOSS                 EAVKLQRARARDVSK------------------------STALEADAGANH---HMAAFS 4003 
LIVERWORT            EAMKTSSNFR-----------------------------------DRKDGA---EMESTF 4057 
LIGNANO              LAGMLTAAHRESSAAWDTSEHRAG-------------SKSASASSAAAGGSGSIASFSCP 4337 
COPEPOD              SANIEARNKKIK------------------------------------------KKEEDH 3784 
GLOBOSUM             FAKLQMQRQGKGTV----------------------------------AISSM-SDSLAA 3798 
PALUSTRIS            FALSQAQKQGKTSQ----------------------------------DTSGSSENILNP 3864 
NEOCALLIMASTIX       FALRQAKQQKIKPKEEE-----------------------------------ESINTLEP 3970 
GLOMUS               RANDQAKQQKDRNSNE------------------------------------IGEGDSQT 3980 
LOBOSPOR             YAINQAKEQKKRGADM--------------------------------DSFEIDEDSIAP 3960 
SYNCEPHALASTRUM      RAMSQANHQKRDNSQGS----------------------------PASDISSVTSSFDAE 3946 
FUNGIVORUM           LAKRVAKDQGGD---------------------------------------------DSS 3910 
HALBUM               LASRLGKEQGKG-------------------------------------------HKS-V 4066 
DPURPUREUM           LANRLVKEQGKH-------------------------------------------PKDTK 4074 
PVIOLACEUM           LANRLVKEQGKH-------------------------------------------PKDTK 4067 
AMPHIPOD             FVKLQEDV-----------------------------------------------VDQEG 3999 
SHRIMP               FVQKQEGD-----------------------------------------------TQDSK 3970 
MUDCRAB              FVRELEGN-----------------------------------------------LDESK 3961 
TARDIGRADE           AARKQSPTDAD---------------------------------------------SQEE 4020 
HYDRA                NAKKYESLALL---------------------------------------------KESS 3867 
SALPINGOECA          QA-------------------------------------------------------RGD 4093 
SPIDER               LANKQKQTMGMP--------------------------------------------NEGK 3995 
LIMULUS              WAQKQRN-EG-----------------------------------------KASEDADHD 4061 
SCORPION             NALKQKRIIGKVDENVDSD----------------------INIYPGNTESDDPNHSECD 4039 
ROTIFER              SAVKIAKKNLNE------------------------------------------DMEITL 3964 
CIONA                FGKRSRDQDQRY---------------------------------------SDSDVESSD 4052 
OCTOPUS              NARNNMHRKAQD------------------------------------------FSEEED 3931 
CAPITELLA            AAKKEIQAMSNR--------------------------------------KEDTSKLTLD 4014 
LIMPET               FAEKQRNEMLM-------------------------------------------TADDEE 3989 
SCALLOP              NAEKQIQSLNLG--------------------------------------D---SLEVEN 4080 
LINGULA              FAEKQLQTTM-S--------------------------------------S---QEDKED 4022 
OYSTER               NAEKQMNEMK-V--------------------------------------E---VSPEDE 4022 
SNAIL                FAERQMRGGM-G--------------------------------------P---KDADED 4029 
SPONGE               NAKKQALAQ---------------------------------------------KINTDD 4064 
PRIAPULA             TAERLADKDIHSN---------------------------------------ESDQGEQV 4070 
DANIO                FELKQLKKGGTW----------------------------------------TESVNTKE 4026 
ESHARK               LELKQMKKGGTW----------------------------------------NKDVNTRE 4048 
BSHARK               FELKQLKKEGSW----------------------------------------SKDVNINE 4041 
XENOPUS              LELKQMKKKGEW----------------------------------------KKAVDVTS 4053 
STERLET              FELKQMKKAGSW----------------------------------------SEAVNTNE 4057 
GAR                  FELKQLKKGGTW----------------------------------------KETVNTKE 4054 
HUMAN                FEQKMLKKGGSW----------------------------------------IQEINVAE 4035 
PLATYPUS             FETKMLKRGGTW----------------------------------------TRAVNTAD 4042 
TASDEVIL             FEQKMLKKGGSW----------------------------------------TREVNMTE 4047 
COELACANTH           FELKQLKKGGSW----------------------------------------TKEVNTKE 4054 
CAECILIAN            FMLKQLKKQGTW----------------------------------------TKKVNTAE 4050 
CANARY               FEQRQLKKGGTW----------------------------------------IKEINTSE 4043 
OSTRICH              FEQRQLKKGGTW----------------------------------------IQEINTSE 4013 
GECKO                FELKQLKKGGTW----------------------------------------TKDINMDE 4053 
TURTLE               FELKQLKKGGTW----------------------------------------SKEVNTAE 4051 
ALLIGATOR            FELRLLKKGGTW----------------------------------------LKEVNTCE 4011 
APLYSIA              LAERQMNEGKES------------------------------------------EDAAED 4096 
TRICHOPLAX           FANRQNAKQGL-------------------------------------------KTESDD 4038 
SOFTCORAL            FARKQAEKQKLN------------------------------------------LNDMTD 4051 
STONYCORAL           YARKQAKTQGI-------------------------------------------NEEEQK 4077 
SEA_ANEMONE          FARKQAEDQHME-----------------------------------------IGMYYED 4018 
SEACUKE              FADKTASKGQGL------------------------------------------EEISSD 4045 
LANCELET             FAAKQMDKG-----------------------------------------MVGEDDDLDD 4112 
STARFISH             NASKQAKAQKDAGRVLEG--------------------------------QSDPDGNSLD 4110 
SEA_URCHIN           FAVKQADYQKLS------------------------------------------EDSRED 4081 
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PARAMECIUM           ETWYPRKKIDIVHKKLIGVHCSLILLEEFDESRH--QSA----RY--ADNLRKAIQ---- 3939 
TETRAHYMENA          DLMIHMQRIDIVKLKLIGMNPSHLFTEELSSTRH--KTG----NY--FQHLKSALK---- 4338 
STYLONCHIA           LAWYPRKKIEVMKDKLNGLNPVRIMAKELQDSKH--EKK----PY--FKVILNAIK---- 4193 
APHANOMYCESa         ATWMPQVKMDLARRKLRGEHVVHILCDELALNPN--VAA----V---LKPLQATLP---- 3733 
APHANOMYCESe         SSWLPELKMQLAQRKLRGEHVVHILREELQLNPH--IAS----V---YSHFDQIIP---- 3652 
PYTHIUM              LAWLPDVKVAIARRKLEGFSPRALLKEELAQNPH--LGK----Q---LKLFQALVD---- 4002 
PLASMOPARA           TAWLPNVKIAIARRKLEGVSPALLLKQELSQNPH--IKQ----H---LNKYYSLVN---- 3963 
BREMIA               AAWLPDIKIAIARRKLDGISPALLLKEELSQNSH--LTH----H---LSKFYALVD---- 3943 
AEDES                LRWDPQARINMAVRKLNGANPKVLIAEELRLGQV--GCNRE--ILEGYLKLL-------- 3956 
MIDGE                SDWNPEQRIAIVERKLKGENPVRIVKDEMSVSEI--ANNKQ--LYDAYCNLA-------- 3977 
BOMBUS               VKWVPIRKIEAVTKKLNGIKPSLITLDQLKEQHH--DKYFD--RY---YAIVTGDD---- 3803 
ANT                  LIWSSKRNIEIVAKKLNGIHPSIITLEHLKEAHN--DEYFA--RY---CAIVTGKD---- 3881 
WHIPWORM             LSWYPKQKITVARRKLDGDNPVSIMEAEL-SARQ--HTDNF--PLQQILCCIYGADEFPE 3934 
TRICHINELLA          FKWYPEEKISAAARKLRGDNPVIIMQDELMNSRR--HLSSF--PLHQIINCIYGKKDFSA 3946 
BEETLE               CDWYPAQKIEQARKKLAGANSVNIMIEDLLAGHQ--KNQAY--MK----AYIALVE---- 3768 
BARNACLE             --EHARRCVRQTRGRLCGSHPAADVCQLLAGAGR--LSAQE--VE----AWSAAAR---- 3813 
THRIP                PAWLPVVKIHQAKKKLKGTNPVHLMREDLESKIH--TVFKD--G------YLKTLN---- 3862 
FLEA                 EQTMAHLKLRMARLKLQGSNPVHILQDELKHSFV--STINE--IY-VNHYIEKG-M---- 3870 
WHITEFLY             QDSFSLRNIELAWKKLEGGHPTEIMIKELEAGHK--TSPYL--DA-FKKILQ-------- 3955 
TICK                 LDWFPRQKVSIVRQKLEGGHPSYILRDELKLRKT--NQPDF--AS-LELVCL-GAP---- 3889 
TERMITE              QTWYPQQKLDLAKLKLEGANPVTITTEELKAGFK--DSKYL--AK-F-LECVKGHN---- 3952 
DAPHNIA              TNWSPTQIVGRTDNLLNGFHPSVITCQDLQENKI--FLTADGQKL--LPQLIAVVR---- 3638 
OSTREOCOCCUS         -SSHIQSRITHAWGKLELDNPAKLVLEQCASRHQ--DR-----SY--WTNMCEALV---- 3895 
STENTOR              FADIPSFKLEVVKKKLTGINSALIMLEELEKTIH--NNS----NI--QDRIAEAVL---- 3589 
KLEBSORMIDIUM        EQEHVSLKIENAARKLARWNPAEVTLAELQQSMV--NGK----PF--FRSLEGIVR---- 4273 
CLUBMOSS             EQQHVELKIENAQRKLDLWNPAHVTLGELQSSVH--AGT----PW--MHAIEAAVL---- 3867 
MOSS                 EEEHVQLKVETAQCKLDLWNPAEITISELGFSVH--ANK----PY--TRALEEIVR---- 4051 
LIVERWORT            EQQHVELKVENAQRKLELWNPAAITIAELRSSVH--ARK----PY--SKALESIVR---- 4105 
LIGNANO              ERWFSTEKLQVVRQKLSGAHPCQTLKSELLLDRH--RGK----PY--TSGMLAV-I---- 4384 
COPEPOD              REEFPKQRVGMTRRKLEGVHPSIITCEELRAGVD--KSD--------LNKLVSAVE---- 3830 
GLOBOSUM             PEWYPRQKLEIARRKLDRENPIFITADELKNGHE--KKK----W---YKNMRVTLM---- 3845 
PALUSTRIS            PEWYPQQKLDIARRKLEGDNPPYITTQELEWGHG--EKP----W---FQAVRDVVM---- 3911 
NEOCALLIMASTIX       PKWYPKQKLNIAERKLKGENPSNILITELENGHS--NTT----F---LRYLKEIVK---- 4017 
GLOMUS               VEWYPRQKLDIARRKLELENPAYIVCSELEAGHS--NKP----W---FNSIIKIAK---- 4027 
LOBOSPOR             PAWYLQQKMDIARKKLEGHNPVYLTVQELNMGHA--NKP----F---LAAITKIAM---- 4007 
SYNCEPHALASTRUM      IAWYPYQKIDIAKRKLAGENPSYIVATEVRNNDSPHVKA----A---IDRIEEVIM---- 3995 
FUNGIVORUM           QAWFPKKKIEIAKKKLQGENPAHITALELKESVH--ANA----PY--LPHLQQIVM---- 3958 
HALBUM               ESWFPKEKVDIARRKLERWNPAYITSEELANSVH--KGQ----IY--EKSIQNVVK---- 4114 
DPURPUREUM           NVWFPKQKIHIAKKKLDLYNPAYITLEELSASVH--SNS----PY--EKNLQEIIK---- 4122 
PVIOLACEUM           NEWFPKQKVALAKKKLEMYNPAYITLEELAGSVH--NGL----AY--DSALQLITK---- 4115 
AMPHIPOD             IQSYSSMRMKIITKKLDGVNPCIIIDWAMNKNRR--IPQNV--K----SVLSKIIM---- 4047 
SHRIMP               VELFSSKRIELLNDKLSDINPAYITLWAVSQNKF--VAK-Q--KA--YENLKQAVL---- 4019 
MUDCRAB              IEMFSEERMRCLKEKLTGFNPAYVTVWALSKNKA--VRRDP--TA--FEELKKVVL---- 4011 
TARDIGRADE           LLWYPREKIDTAERKLRGGNPAFITRTEVRSNTF--LKSDQ--RL--LAKVEDACI---- 4070 
HYDRA                PDWYPKQKINICKQKLNGVNPALITSEELRNSFL--HTRD--QLL--LESYISVVE---- 3917 
SALPINGOECA          VALFAEQKIAVAKRKLAGDNPAHILISELESNRH--VTSDR-SW---HRKAKDIIA---- 4143 
SPIDER               DDWFPRQRILIARKKLEEFNPCYITRKELELGHS--MRP----C---FQNMVSVCI---- 4042 
LIMULUS              TQWYPKQRVQFAQQKLQGINPCYITMLRVLFRS---------------DKMKLVCL---- 4102 
SCORPION             FNWYPKQRILFAKRKLEGINPCYITKEELRLGHS--NKP----I---FQRLTDVCL---- 4086 
ROTIFER              GLQYAKDRVNSVKQKLFGMHPSVIMRNDLCSGIH--KDS----KY--LQYFVDVLM---- 4012 
CIONA                RVWYARRKMALTKKKLEGENPSSITCDELNHNST--ITK----F---KKSYCCIAS---- 4099 
OCTOPUS              LSWYPKEKIDFVKRKLDGEHPAYITRDELNLNSH--VRKS---DA--LESITSIVL---- 3980 
CAPITELLA            SQWFPKEKVNIVRQKLEGSNPSHVMRAELALGQL--GSY--------LKYFVIVLM---- 4060 
LIMPET               STWYPKQKLQYALRKFKGDNPCHITKDELYLGHS--RSP----A---IKHFEKCVL---- 4036 
SCALLOP              ITWYPKEKVHYVKRKLKGENPSYITRDELRLGHS--KND----F---LRNFESVVM---- 4127 
LINGULA              AKWYPKQKVAFAKRKLKGANPWCITRDELELGHK--RRG----KT--YQAFIA--I---- 4068 
OYSTER               VQWYPKEKIEYVKRKLRGDNPVCISREELKLGHS--KKP----A---FPALERVLQ---- 4069 
SNAIL                MRWYPKQKIETAARKLKGDNPSYITRDELRIGHL--RNQ----A---LKDFEKVAL---- 4076 
SPONGE               NTWYPKEKVNICRKKLLGFNSSHLMLIDLEHGFK--NKP----E---FKYLKGILL---- 4111 
PRIAPULA             QEWYPKQTIGVARSKLIGANPAHITKAELALGHR--KHE----A---LKQMTNVVL---- 4117 
DANIO                INWFPLQKVNFARRKLEGTNPSVITSEELCLGFE--KMP----E---YKGLLAVAR---- 4073 
ESHARK               IHWYPMQKVRYARRKLEGANPAAITRDELQLGHE--TTE----A---YKSYVAVAM---- 4095 
BSHARK               INWYPRQKVNYAKRKLEGANPSAITRDELQLGHE--KSK----A---YASYVAVAM---- 4088 
XENOPUS              HNWHPQQKIHCAKRKLDGANPCEITCEELRLGHE--SAP----E---YKDFIAVAR---- 4100 
STERLET              INWYPMQKVNFARRKLEGANPAVITSEELKLGFE--KSP----A---YQSIIAVAQ---- 4104 
GAR                  IDWYPRQKVQFAQRKLEGANPAAITSDELKLGFE--KES----W---CRAALAMAQ---- 4101 
HUMAN                KNWYPRQKICYAKRKLAGANPAVITCDELLLGHE--KAP----A---FRDYVAVAR---- 4082 
PLATYPUS             TNWYPLQKISYAKRKLTGTNPAIITCDELRLGHE--KVP----A---FGDYISVAR---- 4089 
TASDEVIL             MNWYPLQKINYAKRKLAGANPAAITCDELHLGHE--KVP----A---FECYVSVAQ---- 4094 
COELACANTH           VNWYPVQKVKCGRQKLEGVNPIVITCNELQLGHE--KLS----A---YQSYLAVVK---- 4101 
CAECILIAN            KNWYAVQKVNCARRKLAGTNPAIITCDELELGHE--KSV----A---YKEMKAVAM---- 4097 
CANARY               VNWYPLQKVNYVRRKLTGANPAIITCDELRLGHE--RSP----A---YNDFAAVAR---- 4090 
OSTRICH              VNWYPLQKVSYVKRKLTGCNPGRITCDELRLGHE--KSP----F---FSDFVAVAR---- 4060 
GECKO                VNWYPLQKVNFARRKLAGANPAVITSDELRLGHE--KSS----A---YRYYVSVAR---- 4100 
TURTLE               INWYPLQKVNCAKRKLAGANPAVLTCDELRLGHE--KSP----A---YKEYVAVAQ---- 4098 
ALLIGATOR            VNWYPLQKVNCVKRKLAGSNPAAITCEELRLGHE--KSL----A---YRDYVAVAR---- 4058 
APLYSIA              DNWYPKQKIQFARRKLRGDHPCYIMKEELALGHS--KRP----A---FKSLVNVLM---- 4143 
TRICHOPLAX           FSWYPREKVTFAKRKLKGANPAFVTRDELRLCHH--LSI-----------LESFAL---- 4081 
SOFTCORAL            LAWYPKEKINSAKRKLKGENPAEIMKQDLESGHK--KAG----Y---YEEMLSVLL---- 4098 
STONYCORAL           ADWYPKQKVQSAWRKLEGFNPAYVMRDDLQLGHS--KQS----W---YKQMESVCL---- 4124 
SEA_ANEMONE          LTWYPREKVLTAQRKLKGANPAFVTRQELELGHR--RRS----W---FRNLQSACL---- 4065 
SEACUKE              ALWYPKERLLIAKAKLEGANPAYITERELEKSVH--GKS---TS---LQKFIAVVR---- 4093 
LANCELET             ISWYPREKIKFAAKKLQGVNPTHITKAELQLGHK--NLP----W---FKSFCLVAM---- 4159 
STARFISH             ESWYPREKVNFAQKKLEGANPSDITQRELALGHS--RNP----A---FSAIKEVVK---- 4157 
SEA_URCHIN           ISWYPKKKIKFAKMKLQGVNSTYITKAELEMGPH--SKDARDAP---FLKALKSTC---- 4132 
                             :      :                                             
 
 
 



Supplementary Figure 6 CLUSTAL OMEGA ALL PHYLA, EXPANDED 

 112 

PARAMECIUM           -GINQNRLRHQY-----------QKHQTLSVIQQVDCLIDLATDPNILGRAWKGWAPFI 3986 
TETRAHYMENA          -GKPK-SIRNQY-----------NEKQFLEVHEQVDCLIDLAVDPNIIGRVWIGWAPII 4384 
STYLONCHIA           -GQES-SIRYKLLA---------QNRRYLEVDEFIDCLIEQSRDPNILGRTWIGWSPYV 4241 
APHANOMYCESa         -P-P------AA-----------PKHSVLSPVDQAKALIHVATAPNVLGRMFHGWSPWA 3773 
APHANOMYCESe         -VPS------DV-----------PKHGFLSPLDQAKALIDIATDANVLGRMFHGWSSWA 3693 
PYTHIUM              -TANAQASTASS-----------TTSGAMSSLAQAQDLLALASAPDILGRTFQGWMPWL 4049 
PLASMOPARA           -AASTGED--GA-----------DEIAALSSLEQAQQLLAIATAPDLLGRTFQGWMPWL 4008 
BREMIA               -AASFGDIDERD-----------NEVTTLSSLGQAQQLLAIATAPDLLGRTFQGWMPWV 3990 
AEDES                -QVSDP----LL------------ESGNLTVEQQVQCLLKTATSGAVLGITYAGWFPWF 3998 
MIDGE                -EGDENNFRSQI------------GEKDLSVEDQVQCLIEMATDKAILANMYLGWDPWI 4023 
BOMBUS               -DIKRTRAK---------------LNGFLTPEEQIECLLDQATDLNILGRTHVGWKPWL 3846 
ANT                  -ELKQARSDPCI------------GNDHLTPAQQVDCLLDQAKDLNILGRMYANWQSWL 3927 
WHIPWORM             LNETRRNAPRGY------------SSRSISVDDQVSCLIELAVDPLVLARTWHGWEPWI 3981 
TRICHINELLA          LSEEDQSAPRGY------------PLQALTVEQQTSCLIEMATDSVILSRTWFGWEAWI 3993 
BEETLE               -GNSDFNVRARL------------AGNGLSEEDQAICLIDHATDYNLLGRMFEGWAAWV 3814 
BARNACLE             -GRRGHEPRAEL------------ADAGLTAEQQVDCLLELATDRYVLGLAYSGWAAHV 3859 
THRIP                -GDASRNIRAKL------------GYNDLTPRQQVECLIDLATDPNVLVKTYGGWEPWL 3908 
FLEA                 -GVEQHNIRRRI------------KMKDLTAKEQVDCLIDLATDRSILGCTWHGWDPWM 3916 
WHITEFLY             -GTNESLRFKFR------------IDQELNANQQVDILLDQAKDKHILGITYAGWEPWA 4001 
TICK                 -GVESRMRRRFA------------RGDKLSPRDQVDCLLEQATDPAILGLTWTGWEPWL 3935 
TERMITE              -SVRSQ-----M------------PSYQLLPEEQVDSLLDQATDYNILGKTWQGWEPWM 3993 
DAPHNIA              -GNRSMLTSLET----IKRKVEPHSSRRASMPQQIECLIEQSTDPACLSRMYWGWEPWI 3692 
OSTREOCOCCUS         -GSN-----AEP------------TSKCATVEEQVRALIDLATNPELLAVAWSGWRPWL 3936 
STENTOR              -GPKD-SLRNN-------------NSNVLSVDLQVDILLEHATDPNILGRTWIGWSPTV 3633 
KLEBSORMIDIUM        -GDPRVNARAKV-----------DGKICATVQQQVECLIDQATDPNLVGRMWIGWAPWV 4320 
CLUBMOSS             -GDPVKNTRRRI-----------DRKICASVEEQVDCLVDQATDPNLLGRLWVGWQSWM 3914 
MOSS                 -GDPSRNIRARV-----------AGNVCVSVQEQIDCLLDQATDPNLLGRIFAGWQPWV 4098 
LIVERWORT            -GSPDRNMRART-----------MGNICQSIREQVDCLIDQATDPNLLGRIWQGWQPWV 4152 
LIGNANO              -DRRRISVGGGD------------AAERLVPMQQAELLVDMATDPALLARTYGGWQPDL 4430 
COPEPOD              -GERLSTSGKRK-------DALCDDETGLSPSDQVDILIHQSTDKNLLGRMYVGWDPFA 3881 
GLOBOSUM             -GDPVINIRAKA------------GNICQTPKEQVECLIDLAMDPNVLGRAWLGWSPFM 3891 
PALUSTRIS            -GEKGTNRRSDV------------GRKCSSVKEQVECLIDQATDPNILGRAWRGWGAWC 3957 
NEOCALLIMASTIX       -GDPKYNIRAQPEY----NEISDEGSNVLSPIQQVKCLIDLATDKNILGRAWIGWSPFV 4071 
GLOMUS               -GDPNYNIRARA------------RQKCFSVKEQVECLIDLSTDPYVLGSMWVGWQSWI 4073 
LOBOSPOR             -GDSLHNVRARH------------GRVCASVQAQIECLIDMATDLDILGRAWVGWMSWV 4053 
SYNCEPHALASTRUM      -GDEKHNVRARI------------GPVCSDTRQQVQALIDLATDPNILARIWGGWQPY- 4040 
FUNGIVORUM           -GSKTHNIRARV------------GTKCSSAKEQVDCLVDQATDSNILGRSWFGWAPWM 4004 
HALBUM               -GDPKHNIRAKA------------CQICSTAKEQVDCLIDQSTDPNILARAWAGWSSWI 4160 
DPURPUREUM           -GDPKYNIRSKV------------NKICSSVKEQVDCLIDQSTDPNILSRAWIGWNGAL 4168 
PVIOLACEUM           -GDIKYNIRAKV------------NKVCSSVKEQVDCLIDQASDPNILSRTWVGWNGAL 4161 
AMPHIPOD             -GQD--EGRALM------------AKEGLSVPQQVDVLLELASDPNILGRTYRGWSPVT 4091 
SHRIMP               -GDRGESVRASV------------GERGLSTHQQVDILLEQATDPNILGRSWIGWDPFL 4065 
MUDCRAB              -GQNCESARANM------------DRTGLTIHQQVDILLEQATDPNILGRTWVGWSPFI 4057 
TARDIGRADE           -GD-ADGVRAKH------------GDRHLEVEAQIECLIDQSTDENILGRLFSGWNPWV 4115 
HYDRA                -GSSQHNIRKKLLDR-----TNNPEKEFLTVEEQVDCLVDQATDPNLLGRAWIGWFPWI 3970 
SALPINGOECA          -GDAQSNIRATM------------PEHGLSVEDQVRCLLDQATDPCILGVTWAGWEPWK 4189 
SPIDER               -GDASHNLRAQL------------KKSGLSVEEKIESLIDQATDPYLLCLTYFGWNPWM 4088 
LIMULUS              -GDKEDNIRAKL------------PNAGLTVEQQVACLIDQATDFNILARIYWGWKQWL 4148 
SCORPION             -GDRK-SLRQNL------------PKNGLSVKQQVKSLIDQATDSGILSRIYFGWDPWF 4131 
ROTIFER              -GNKILSRNGGLLLERSKILAENGEKYRLTIEEQVKCIIDQSTDTNILGRTWIGWQPFC 4070 
CIONA                -GD-TKNIRFLM------------PKSGLSVSEQTDCLLDLATDPNVLGRMWVGWKPWI 4144 
OCTOPUS              -GT-EGNVRYTL------------PQKHLTVEQQITALIDLATDPNILIRTFEGWNPLL 4025 
CAPITELLA            -GDKQADIRARL------------PADGLSSEEQVAALLNLATDPNILGRTFAGWEPWV 4106 
LIMPET               -GDAKDNVRATL------------PSTGLTVEQQVEALIDQATDPNILGRVWQGWEAWV 4082 
SCALLOP              -GE-RDDTRAQL------------PQDSLSVEDQVAALIDQATDPNILGRVYAGWEPWM 4172 
LINGULA              -TQGQDNTRTKF------------AEVDLTPEQQVACLIDQATDPNILGRAYEGWEPWV 4114 
OYSTER               -GDKRENVRAQL------------PASGLTVEQQVAALIDQATDPNIVGRVWGGWEPWM 4115 
SNAIL                -GDVQDNIRARL------------KEKGLTEEQQVAALIDQATDPNILGRAWGGWEPWL 4122 
SPONGE               -GDSSTNLRARV------------GKRCDSVEDQVDCLIDHATDSNVLGRTYGGWEAWV 4157 
PRIAPULA             -GDPRSDLRAQL------------PPEGLTVEQQVQCIIEQATEPSLLGRTWVGWEPWM 4163 
DANIO                -GEEQHNIRARL------------ADKDLTVEDQVDCLLDQATDPNILGRVWIGWEPWI 4119 
ESHARK               -GDKEHNIRARV------------PEDGLSVEIQVDCLIDQATDPNILGRVWEGWEPWM 4141 
BSHARK               -GDKDHNVRARE------------SEEGLSVECQVDCLIDQATDPNILGRVWIGWEAWM 4134 
XENOPUS              -GDKKHNRRTNE------------PPDGLTEETQVQCLIDQATDPNILGRVWKGWEPWI 4146 
STERLET              -GEKEHNVRARE------------APQGLSVETQVECLIDQATDPNILGRVWVGWESWV 4150 
GAR                  -GEQGVNVRASQ------------AAEGLAVEIQVECLLDQATDPNILGRVYMGWEPWI 4147 
HUMAN                -GSKDHNIRAQE------------PESGLSEETQVKCLMDQATDPNILGRTWEGWEPWM 4128 
PLATYPUS             -GSKDHNVRARQ------------PEEGLSEEQQVQCLIDQATDPNILGRTWIGWEPWM 4135 
TASDEVIL             -GNRDHNFRAQQ------------PDDGLSEETQVKCLMDQATDPNVLGRTWIGWEPWM 4140 
COELACANTH           -GDPDHNVRARE------------VKEDLPVETQVACLIDQATDPNILGRVWEGWEPWM 4147 
CAECILIAN            -GDKTHNVRARE------------PKDGLTEEIQVKCLLDQATDPNILGRVWEGWEPWM 4143 
CANARY               -GNSNHDIRAKE------------PEDGLSEETQVRCLIDQATDPNILGRVWEGWEPWM 4136 
OSTRICH              -GNAAHNTRAKE------------PEDGLSEETQVKCLIDQATDPNILGRAWEGWEPWM 4106 
GECKO                -GSKEHNIRAKE------------AEDGLSEEIQVKCLIDQATDSNILGRVWEGWEPWM 4146 
TURTLE               -GSRDHNIRAKE------------PEDGLSEEIQVRCLLDQATDPNLLGRVWEGWEPWM 4144 
ALLIGATOR            -GTRDQNIRAKE------------PEDGLTEETQVKCLIDQATDPNILGRVWAGWESWM 4104 
APLYSIA              -GKD--SVRAGL------------PAHGLSVEQQVAALIDQTTDPNILGRTWGGWEPWV 4187 
TRICHOPLAX           -GDKQYNERARM------------PADNLSVEDQVTCLIDQATDPNILGRTWQGWEPWM 4127 
SOFTCORAL            -GDKQHNQRARH--------------YVNTVENQVACLIDQATDPNILGRTYHGWEPWV 4142 
STONYCORAL           -GDRNANVRARE------------PESGLSVESQVSCLIDQATDANILGRTWQGWEPWV 4170 
SEA_ANEMONE          -GDRRHNVRAQK------------EENELTSEAQVDCLIDQATDVNILGRAWEGWEAWV 4111 
SEACUKE              -GDHRVNIRAQV----------AREPSGLSVEDQVACLIEQATDPNILGRTYQGWQPFI 4141 
LANCELET             -GDGGKDVRAQK------------PAEGLSVEDQVACLIDQATDPNILGRTWQGWQSFM 4205 
STARFISH             -GDRSQNIRASS------------PKSGLSVETQVECLIDQATDPNILGRVYAGWEAWM 4203 
SEA_URCHIN           -GGNTESKRAQS------------KSKGLSVEDQVACLIDQATDPRILGKTYQGWEPWV 4178 
                                                          ::  :     :     .*     
 
 
 
 


