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Supplementary Table 1, Park et al.
Mouse PH-domains that translocated in response to PDGF stimulation in NIH3T3 cells

# Name of construct NM or XM # Alternative names

1 Akap13-PH XM_907140, XM_133543

2 AKT1-PH NM_009652 PKB; PKBalpha

3 AKT2-PH NM_007434  PKBbeta

4 AKT3-PH NM_011785   PKBgamma

5 BTK-PH NM_013482

6 CNKSR2-PH NM_177751               Cnk2

7 DAPP1-PH NM_011932 Bam32

8 FGD6-PH2 NM_053072 ETOHD4

9 FGD6-PHT NM_053072               ETOHD4

10 Gab1-PH NM_021356 

11 Gab2-PH NM_010248 

12 ITK-PH NM_010583

13 Myo10-PH NM_019472

14 Myo10-PHT NM_019472               

15 Osbpl3-PH NM_027881    

16 Osbpl7-PH XM_193637               

17 PDPK1-PH NM_002613 PDK1

18 PHLDB1-PH NM_153537                L15alpha, L15a

19 PHLPP-PH XM_984950



20 Plek2-PH NM_013738

21 Plek2-PH2 NM_013738

22 PLEKHA1-PH NM_133942 TAPP1

23 Plekha2-PH2 NM_031257 

24 PSCD1-PH NM_011180 CTH1

25 PSCD2-PH NM_011181 ARNO, CTH2

26 PSCD3-PH NM_011182               GRP1, CTH3

27 Rasa2-PH NM_053268

28 SH3bp2-PH NM_011893

29 TEC-PH AK139329 (BC037071)



Mouse PH-domains that translocated in response to PDGF stimulation in NIH3T3 cells



Current alias n CNI ORF AFCSID NM_number
1 F024 E1 VAV2-PH1A GGACAAGG A002361 NM_009500
2 F024 E2 VAV2-PH1B GGACAAGG A002361 NM_009500
3 F026 E1 VAV3-PH1A AGATAATG NM_020505
4 F028 E1 VAV1-PH1A GGAGAACC NM_011691
5 F038 E1 GAB1-PH1A CGGCGAAG NM_021356 
6 F041 E1 GAB2-PH1A CGGCGGC NM_010248 
7 F058 E1 DOK1-PH1A GGCTGTGA NM_010070
8 F066 E1 CTH1-PH1A ATTCATCG NM_011180
9 F082 E1 BAM32-PH1A GCCTTTGA NM_011932 

10 H001 E1 3BP2-PH1A TGAGGAGA NM_011893
11 H007 E1 CTH2-PH1A GGAGGATG A000330 NM_011181
12 H009 E1 CTH3-PH1A AGAAGACG A000332 NM_011182               
13 H010 E1 DBS-PH1A TCTCATCG A000755 NM_178076               
14 H011 E1 DNM1-PH1A AGGGAACC A000794 NM_010065
15 H012 E1 DNM2-PH1A CCAGATTC A000795 NM_007871               
16 H013 E1 FGD1A-PH1AGAAAATGG A000912 NM_008001               
17 H013 G1 FGD1B-PH2AGAGCAGTC A000912 NM_008001               
18 H014 E1 RASGRF1-PH1AAGCCATCC A002032 NM_011245
19 H014 G1 RASGRF1-PH2ATGAAACCG A002032 NM_011245
20 H015 E1 GRB7-PH1A CTTCGCCA A000071 NM_010346
21 H016 E1 GRB10-PH1A AGAAAGAA A000064 NM_010345               
22 H017 E1 IRS1-PH1A CCCCCCGG A001281 NM_010570
23 H019 E1 ITK-PH1A CTTCATCC A000832 NM_010583
24 H020 E1 KIF1A-PH1A CCGGCCC NM_008440
25 H021 E1 KIF1B-PH1A CAACTCTC NM_207682               
26 H024 E1 LFC -PH1A GAAGGAGT NM_008487               
27 H025 E1 SNTB1-PH1A GACCCGTG A002246 NM_016667
28 H026 E1 SH2B-PH1A GGGTGGT A002149 NM_011363               
29 H027 E1 SWAP-70-PH1AAATAAACTT A002961 NM_009302
30 H029 E1 FGD2-PH1A CCAGAGAG A003323 NM_013710
31 H030 E1 FGD3-PH1A TGCCCCAG A003324 NM_015759
32 H034 E1 RASGRF2-PH1AGAGCGTGC A002441 NM_009027
33 H034 G1 RASGRF2-PH2ATGACACCG A002441 NM_009027
34 H037 E1 Cool1-PH1A GAGGAAGG NM_017402               
35 H038 E1 PLD1-PH1A AGAGCAGT A001811 NM_008875               
36 H040 E1 SNTA1-PH1A TGCAGCGG A002245 NM_009228
37 H041 E1 SNTB2-PH1A TAGCAGGA A000691 NM_009229
38 H042 E1 CADPS-PH1AAGACAAGG NM_012061
39 H043 E1 OPHN1-PH1AGACTGTGG NM_052976
40 H044 E1 ARHGEF3-PH1AGGAATCGG NM_027871               
41 H045 E1 FGDB-PH1A AATGCACA A000912 NM_008001               
42 H046 E1 DOK4-PH1A CAATTTCA A000053 NM_053246
43 H048 E1 H048-PH1A CCACTTGG NM_024413               
44 H050 E1 PSGAP-PH1AAGGCCACG NM_030113
45 H051 E1 OST-PH1A AACTACTA A000754 NM_133197
46 H052 E1 OSBPL5-PH1ATGACCCCC NM_024289
47 H053 E1 GEFT -PH1A CCTGGGGA NM_028027               
48 H054 E1 Capri -PH1A GATGGAAC NM_133914
49 H055 E1 VEPHA-PH1AGCAGCTTC NM_145820               
50 H056 E1 H056-PH1A AGCATCCG XM_885890               



51 H056 G1 H056-PH1A CCAGAACC XM_885890               
52 H057 E1 GNRPX-PH1ACAACGAGA NM_023900                
53 H060 E1 H060-PH1A CATTGATG NM_028707               
54 H061 E1 ETOHD4-PH1AGCAAGGG A003325 NM_053072
55 H061 G1 ETOHD4-PH2ACCAGCTGT A003325 NM_053072
56 H065 E1 OSBPL3-PH1ACGAGAAGA NM_027881               
57 H067 E1 COL4BP-PH1ATAACCAGA NM_023420
58 H070 E1 PLEKHA3-PH1AGGTTCTGT A003308 NM_031256
59 H071 E1 Plekha2-PH1ATGTGGATC A003307 NM_031257               
60 H071 G1 Plekha2-PH2ACGGTGGG A003307 NM_031257               
61 H074 E1 PLEK-PH1A AAAGCGGA A003310 NM_019549
62 H074 G1 PLEK-PH2A CTTCTGTG A003310 NM_019549
63 H075 E1 NGEF-PH1A GAGAGTGG NM_019867
64 H076 E1 APS-PH1A ATTCTGGC A000306 NM_018825
65 H077 E1 TNFIDP-PH1AGAGCGGCT NM_023320
66 H078 E1 Myosin X-PH1ACCTCAAGC A001583 NM_019472
67 H078 G1 Myosin X-PH2AAGAGGAGA A001583 NM_019472
68 H080 E1 CENTB4-PH1AAAAATCCT A000344 NM_010026   
69 H086 E1 PLCL2-PH1A CCCCAGGG NM_013880               
70 H088 E1 EVT2-PH1A CGTGAAGA NM_145516               
71 H090 E1 RASGRF1B-PH1AAGCCATCC A002032 NM_001039655            
72 H091 E1 TEC-PH1A CAACACTA AK139329 BC037071 There are only AK and BC, not NM
73 H094 E1 PLEK2-PH1A CGGCGTGC A003311 NM_013738
74 H094 G1 PLEK2-PH2A TCTGGATG A003311 NM_013738
75 H101 E1 TIAM2-PH1A ACAGAACA NM_011878
76 H102 E1 ESE1-PH1A AGAGAAGG A000086 NM_010587
77 H103 E1 ESE2 -PH1A GGAGAAGG A000881 NM_011365 
78 H106 E1 NET1-PH1A GCTTCTAG A001630 NM_019671               
79 H109 E1 SKAP2-PH1A TGAATATG A002165 NM_018773  
80 H110 E1 RHOIP2-PH1ACGAATACG A002082 NM_012026
81 H111 E1 RHOIP3-PH1AGGCCAAGG NM_201245  
82 H111 G1 RHOIP3-PH2ATAGAAAGC NM_201245  
83 H112 E1 RASA2-PH1A GTCCAGAA NM_053268
84 H113 E1 RASA3-PH1A CAAGTCTG A001026 NM_009025 
85 H114 E1 Rasa1-PH1A GCAGCTGG A002029 NM_013832
86 H115 E1 SOS1-PH1A CAAAAGTC A002030 NM_009231
87 H116 E1 SPNB2-PH1A CATGGAAA A002854 NM_175836               
88 H118 E1 Tiam1-PH1A GGGTGTAC NM_009384
89 H118 G1 Tiam1-PH2A ACACTACC NM_009384
90 H124 E1 SOS2-PH1A GCAGCACT XM_987825    
91 H128 E1 FARP1-PH1A GGAGATCA NM_134082               
92 H128 G1 FARP1-PH2A CCCGGATG NM_134082               
93 H129 E1 AMYLB-PH1AGTTTAAAA NM_019456               
94 H130 E1 TARA1-PH1A GAAAAAGC NM_001039156            
95 H132 E1 DOK5-PH1A GACATAGT NM_029761               
96 H133 E1 AFAPL-PH1A ATATGATG NM_027373               
97 H134 E1 PLCD4-PH1A TCAGATTC NM_148937               
98 H147 E1 GRB14-PH1A TGAATTTTT NM_016719               
99 K054 E1 PKD1-PH1A TGGAGGTG A001930 NM_008858  

100 K058 E1 AKT2-PH1A GGTATCTG A000250 NM_007434               
101 K061 E1 AKT3-PH1A TGTTACCA A000251  NM_011785   



102 K093 E1 Grk2-PH1A CTCTGAGC NM_130863               
103 K099 E1 AKT1-PH1A CGTAGCCA A000249 NM_009652
104 K113 E1 CRIK-PH1A AGCTGAAT A000662 NM_007708

105 S005 E1 PLCDL-PH1A CGGTCGG NM_019676
106 S008 E1 Pld-t2-PH1A CTTTATCC NM_008876
107 S033 E1 BTK-PH1A AGTGATAC NM_013482
108 H032 E1 ROCK1-PH1AAAATGAAC NM_005406





There are only AK and BC, not NM



construct name filename for PIP strip PI(3,4)P2 PI(3,5)P2 PI(4,5)P2
pEX_EF1_YFP-AKT2-PH1A PIP05062002 44.675 17.024 15.805
pEX_EF1_YFP-SH3bp2-PH1A PIP05062001 29.901 13.352 14.374
pEX_EF1_YFP-LL5l-PH1A PIP05071320 135.2068 41.294 68.972
pEX_EF1_YFP-ITK-PH1A 23.6613 17.7206 26.15123
pEX_EF1_YFP-Gab1-PH1A ETG03101402 48.4715 17.132 21.694
pEX_EF1_YFP-Gab2-PH1A ETG03101403 65.3202 29.152 38.199
pEX_EF1_YFP-AKT1-PH1A PIP05062023 14.9955 14.4439 16.2155
pEX_EF1_YFP-Bam32-PH1A PIP05070517 98.7099 12.678 13.434
pEX_EF1_YFP-AKT3-PH1A PIP05062003 156.982 12.87 37.538
pEX_EF1_YFP-Akap13-PH1A PIP05062725 0.141 2.826 1.58
pEX_EF1_YFP-TEC-PH1A 45.86615 14.985 30.7655
pEX_EF1_YFP-CTH3-PH1A 19.07994 15.78294 40.1808
pEX_EF1_YFP-ETOH4-PHTA PIP05071324 18.393 20.025 23.842
pEX_EF1_YFP-BTK-PH1A PIP05062004 4.8301 10.2341 18.2073
pEX_EF1_YFP-CTH2-PH1A PIP05062007 15.8233 18.6102 21.0506
pEX_EF1_YFP-CTH1-PH1A PIP05062008 5.2215 7.6645 11.9847
pEX_EF1_YFP-Ost-PH1A ETG03110410 9.612 14.969 13.882
pEX_EF1_YFP-GEFT-PH1A ETG03110412 21.187 32.71 26.72
pEX_EF1_YFP-H056-PH2A PIP05061313 13.989 16.995 16.739
pEX_EF1_YFP-ETOHD4-PH1A ETG03110415 34.81 39.68 45.016
pEX_EF1_YFP-ETOHD4-PH2A PIP05070505 8.4463 12.6733 14.7693
pEX_EF1_YFP-Ngef-PH1A PIP05070513 8.126 10.644 11.316
pEX_EF1_YFP-DBS-PH1A PIP05062010 14.9879 15.4225 16.1981
pEX_EF1_YFP-IRS1-PH1A PIP05062019 26.529 22.105 40.1173
pEX_EF1_YFP-Rasgrf2-PH2A PIP05072014 3.057 4.158 4.577
pEX_EF1_YFP-CADPS-PH1A PIP05072020 11.331 13.069 14.837
pEX_EF1_YFP-RhoGEF3-PH1A PIP05062714 1.152 4.089 1.778
pEX_EF1_YFP-FGDB-PH1B PIP05062715 3.957 3.538 0.921
pEX_EF1_YFP-DOK4-PH1A PIP05072012 29.238 40.9769 41.9422
pEX_EF1_YFP-H048-PH1A PIP05062717 11.6437 12.4098 16.1038
pEX_EF1_YFP-Grk2-PH1A PIP05062718 78.7049 6.804 13.684
pEX_EF1_YFP-VephA-PH1A ETG03102805 39.183 35.228 38.718
pEX_EF1_YFP-H056-PH1A ETG03110401 17.881 22.012 30.369
pEX_EF1_YFP-Osbpl3-PH1A PIP05070506 82.1786 87.2819 84.4582
pEX_EF1_YFP-Plekha2-PH2A PIP05072024 53.005 22.501 26.145
pEX_EF1_YFP-Plek-PH1A PIP05070511 29.801 21.759 41.213
pEX_EF1_YFP-APS-PH1A PIP05061314 29.698 15.081 28.608
pEX_EF1_YFP-TNFidp-PH1A PIP05070514 37.8347 39.7172 51.5705
pEX_EF1_YFP-Myo10-PH1A PIP05061312 13.89 8.223 59.911
pEX_EF1_YFP-CentB4-PH1A PIP05070516 12.1253 10.9806 12.7632
pEX_EF1_YFP-Plcl2-PH1A PIP05070518 12.703 12.937 29.7647
pEX_EF1_YFP-Dok1-PH1A ETG03101404 42.6731 27.575 33.726
pEX_EF1_YFP-Plek2-PH1A ETG03111803 16.414 13.768 15.25
pEX_EF1_YFP-PLCd1-PH1A PIP05071104 1.9552 1.9992 41.835
pEX_EF1_YFP-Skap2-PH1A ETG03111809 18.409 15.298 23.061
pEX_EF1_YFP-Rhoip3-PH1A PIP05071108 1.5083 1.7029 5.7885
pEX_EF1_YFP-Rasa2-PH1A 14.595 17.93 15.0705
pEX_EF1_YFP-Rasa1-PH1A ETG03111815 22.974 28.169 29.055
pEX_EF1_YFP-Spnb2-PH1A PIP05071114 15.263 19.316 55.935
pEX_EF1_YFP-FARP1-PH1A PIP05071118 2.258 4.002 3.675



pEX_EF1_YFP-FARP1-PH2A PIP05071119 4.69 6.652 5.774
pEX_EF1_YFP-Taral-PH1A PIP05071121 4.671 4.086 1.156
pEX_EF1_YFP-Dok5-PH1A PIP05071122 4.406 7.77 20.253
pEX_EF1_YFP-Afapl-PH1A PIP05061306 36.57687 31.47523 41.58657
pEX_EF1_YFP-PLCd4-PH1A PIP05071124 7.19 10.742 15.861
pEX_EF1_YFP-RlGPS2-PH1A PIP05071304 69.514 22.101 109.234
pEX_EF1_YFP-Osbpl7-PH1A PIP05071307 18.911 21.485 23.381
pEX_EF1_YFP-RhoGap1-PH1A PIP05071310 19.023 15.349 21.582
pEX_EF1_YFP-BCRa-PH1A PIP05061316 28.674 34.371 40.064
pEX_EF1_YFP-Rhogefl-PH1A PIP05071311 16.026 15.33 19.365
pEX_EF1_YFP-Net1-PH1A PIP05071313 10.819 11.267 12.157
pEX_EF1_YFP-Hapipl-PH1A 11.3805 12.125 15.9435
pEX_EF1_YFP-Cnk2-PH1A PIP05071315 47.986 53.792 73.057
pEX_EF1_YFP-Arl6l-PH1A PIP05071318 23.702 17.223 29.541
pEX_EF1_YFP-Parxl-PH4A PIP05071322 6.909 7.206 7.933
pEX_EF1_YFP-Scopl-PH1A PIP05071323 -4.268 -2.135 -6.237
pEX_EF1_YFP-Plekha2-PHTA PIP05071325 14.025 16.852 17.824
pEX_EF1_YFP-VAV1-PH1A PIP05062006 7.944 11.337 11.959
pEX_EF1_YFP-DNM2-PH1A PIP05062012 6.257 10.728 10.898
pEX_EF1_YFP-FGD1A-PH1A PIP05062013 13.011 17.118 21.45
pEX_EF1_YFP-VAV2-PH1A PIP05071302 9.24 10.701 9.683
pEX_EF1_YFP-VAV3-PH1A 0 0 0
pEX_EF1_YFP-SNTA1-PH1A PIP05072018 4.292 6.013 5.309
pEX_EF1_YFP-PsGAP-PH1A PIP05062719 -5.915 -3.162 -4.667
pEX_EF1_YFP-Plekha3-PH1A PIP05070508 3.1784 2.6845 4.0211
pEX_EF1_YFP-Net1-PH1A PIP05071105 9.196 12.586 12.8
pEX_EF1_YFP-Phdp1-PH1A PIP05071309 4.312 3.695 2.84
pEX_EF1_YFP-Parxl-PH3A PIP05071321 17.441 7.404 11.994
pEX_EF1_YFP-CRIK-PH1A PIP05062005 2.108 3.825 5.156
pEX_EF1_YFP-DNM1-PH1A PIP05062011 5.728 10.94 9.395
pEX_EF1_YFP-FGD1A-PH2A PIP05062014 6.3131 9.4924 10.9979
pEX_EF1_YFP-Rasgrf1A-PH1A PIP05062015 1.301 4.371 5.992
pEX_EF1_YFP-Rasgrf1-PH2A PIP05062016 6.833 12.291 13.077
pEX_EF1_YFP-Grb7-PH1A PIP05062017 -1.671 4.3 4.681
pEX_EF1_YFP-Grb10-PH1A PIP05062018 -0.251 2.047 1.411
pEX_EF1_YFP-KIF1A-PH1A PIP05072008 12.721 13.96 14.947
pEX_EF1_YFP-KIF1B-PH1A PIP05062021 5.371 11.054 10.537
pEX_EF1_YFP-PKD1-PH1A PIP05062022 15.3975 21.6703 23.1561
pEX_EF1_YFP-LFC-PH1A PIP05062024 7.144 13.814 10.504
pEX_EF1_YFP-SNTB1-PH1A PIP05062025 4.115 4.82 6.518
pEX_EF1_YFP-SH2B-PH1A PIP05062026 -0.437 4.183 5.342
pEX_EF1_YFP-SWAP70-PH1A PIP05071301 9.554 12.201 11.462
pEX_EF1_YFP-VAV2-PH1B ETG03100703 13.988 5.89 11.915
pEX_EF1_YFP-FGD2-PH1A PIP05072011 11.891 10.239 13.111
pEX_EF1_YFP-FGD3-PH1A PIP05072021 14.717 15.204 19.109
pEX_EF1_YFP-Rasgrf2-PH1A PIP05072013 6.933 8.172 9.593
pEX_EF1_YFP-Cool1-PH1A PIP05072015 2.94 1.997 2.392
pEX_EF1_YFP-PLD1-PH1A PIP05072016 5.374 5.459 5.559
pEX_EF1_YFP-Pldt2-PH1A PIP05072017 3.678 7.076 6.599
pEX_EF1_YFP-SNTB2-PH1A PIP05072019 0.188 -0.416 0.071
pEX_EF1_YFP-Ophn1-PH1A ETG03110406 22.672 13.83 18.059



pEX_EF1_YFP-Osbpl5-PH1A PIP05062721 4.1727 7.2088 3.6281
pEX_EF1_YFP-Capri-PH1A ETG03110413 26.04 30.851 27.641
pEX_EF1_YFP-GNRPx-PH1A PIP05070502 5.1322 10.3678 12.341
pEX_EF1_YFP-H060-PH1A PIP05070503 25.96 36.5519 28.461
pEX_EF1_YFP-COL4BP-PH1A PIP05070507 0.5783 -3.6509 -3.6233
pEX_EF1_YFP-Plekha2-PH1A PIP05070509 7.6618 8.2166 6.3022
pEX_EF1_YFP-Plek-PH2A PIP05070512 1.661 1.874 1.604
pEX_EF1_YFP-Myo10-PH2A PIP05070515 9.529 10.405 10.263
pEX_EF1_YFP-Evt2-PH1A ETG03111114 -0.176 1.333 2.881
pEX_EF1_YFP-Plek2-PH2A PIP05070525 118.1531 1.943 4.448
pEX_EF1_YFP-Tiam2-PH1A PIP05071101 2.816 2.482 1.802
pEX_EF1_YFP-Ese1-PH1A PIP05071102 4.721 3.408 10.446
pEX_EF1_YFP-Ese2-PH1A PIP05071103 -1.0244 9.0483 5.4986
pEX_EF1_YFP-Rhoip2-PH1A PIP05071107 1.585 1.365 4.23
pEX_EF1_YFP-Rhoip3-PH2A PIP05071106 5.629 7.112 7.715
pEX_EF1_YFP-Rasa3-PH1A ETG03111814 -2.318 3.532 6.97
pEX_EF1_YFP-SOS1-PH1A PIP05071113 10.9196 14.4548 16.2554
pEX_EF1_YFP-Tiam1-PH1A PIP05071115 11.295 17.219 18.328
pEX_EF1_YFP-Tiam1-PH2A PIP05071116 7.299 6.251 4.49
pEX_EF1_YFP-SOS2-PH1A PIP05071117 2.373 4.119 3.714
pEX_EF1_YFP-AmylB-PH1A PIP05071120 0.726 4.052 2.994
pEX_EF1_YFP-Grb14-PH1A PIP05071125 4.434 6.625 5.95
pEX_EF1_YFP-ROCK1-PH1A PIP05071303 6.769 3.499 6.828
pEX_EF1_YFP-Myo10-PHTA PIP05071305 9.509 9.038 10.895
pEX_EF1_YFP-PHR1-PH1A PIP05071306 3.067 3.465 2.781
pEX_EF1_YFP-PP3bp2l-PH1A PIP05071308 22.224 22.697 26.006
pEX_EF1_YFP-Dagk4l-PH1A PIP05071312 11.796 15.47 16.307
pEX_EF1_YFP-CentB5-PH1A PIP05071314 6.459 6.771 12.374
pEX_EF1_YFP-CentD2l-PH1A PIP05071316 11.456 10.86 10.561
pEX_EF1_YFP-CentD2l-PH2A PIP05071317 6.629 6.824 6.661
pEX_EF1_YFP-Plekhc1-PH1A PIP05071319 2.224 4.341 4.989
YFP 4.008 0.901667 -0.00833
VAV3-PH1A PIP05072001 5.215 4.489 4.156
pEX_EF1_YFP-Rasgrf1B-PH1A ETG03111801 30.601 10.648 18.12



























PI(3,4,5)P3 PM loc %Trans Ves loc
58.2685 Y 100 Y 1
40.424 Y 89 Y 1

149.9232 Y 51 Y 1
46.27393 Y 50 Y 1
54.4387 Y 90 N 1
68.0547 Y 81 N 1
24.5162 Y 80 N 1
91.1513 Y 77 N 1

156.5038 Y 74 N 1
4.343 Y 72 N 1

125.4444 Y 57 N 1
123.7781 Y 53 N 1
29.091 Y 39 N 1
68.3401 Y 32 N 1
27.2169 Y 22 N 1
15.0232 Y 13 N 1
10.951 Y 0 Y 1
37.798 Y 0 Y 1
18.771 Y 0 Y 1
60.782 Y 0 Y 1
15.8553 Y 0 Y 1
10.137 Y 0 Y 1
14.0433 Y 0 N 1
31.8256 Y 0 N 1

4.72 Y 0 N 1
20.173 Y 0 N 1
2.173 Y 0 N 1
1.164 Y 0 N 1

48.2855 Y 0 N 1
16.6465 Y 0 N 1
77.3594 Y 0 N 1
40.954 Y 0 N 1
36.194 Y 0 N 1
81.5544 Y 0 N 1
40.136 Y 0 N 1
50.9341 Y 0 N 1
14.944 Y 0 N 1
39.4693 Y 0 N 1

103.3201 Y 0 N 1
11.3138 Y 0 N 1
18.9291 Y 0 N 1
42.1056 Y 0 N 1
25.623 Y 0 N 1
3.3147 Y 0 N 1
26.043 Y 0 N 1
4.3359 Y 0 N 1
22.6055 Y 0 N 1
33.371 Y 0 N 1
12.822 Y 0 N 1
3.871 Y 0 N 1



14.171 Y 0 N 1
-0.691 Y 0 N 1
12.007 Y 0 N 1
39.9215 Y 0 N 1
11.848 Y 0 N 1
115.401 Y 0 N 1
36.077 Y 0 N 1
25.605 Y 0 N 1
39.852 Y 0 N 1
19.811 Y 0 N 1
13.957 Y 0 N 1
11.537 Y 0 N 1
78.327 Y 0 N 1
26.946 Y 0 N 1
16.397 Y 0 N 1
-6.488 Y 0 N 1
21.501 Y 0 N 1
11.955 N 0 Y 1
13.936 N 0 Y 1
19.326 N 0 Y 1
10.233 N 0 Y 1

0 N 0 Y 1
8.78 N 0 Y 1

-4.487 N 0 Y 1
3.6623 N 0 Y 1
11.367 N 0 Y 1
5.503 N 0 Y 1

23.016 N 0 Y 1
7.724 N 0 N

16.399 N 0 N
13.9593 N 0 N
6.935 N 0 N

18.175 N 0 N
5.19 N 0 N
4.431 N 0 N

17.595 N 0 N
12.136 N 0 N
24.6181 N 0 N
13.358 N 0 N
9.171 N 0 N
3.658 N 0 N

17.085 N 0 N
23.526 N 0 N
13.625 N 0 N
23.287 N 0 N
12.542 N 0 N
4.453 N 0 N
8.596 N 0 N

10.169 N 0 N
2.035 N 0 N

26.973 N 0 N



7.6804 N 0 N
28.594 N 0 N
8.8291 N 0 N
27.869 N 0 N
0.8276 N 0 N
8.5441 N 0 N
3.669 N 0 N
9.571 N 0 N
3.562 N 0 N

10.504 N 0 N
3.116 N 0 N

14.124 N 0 N
4.2546 N 0 N
2.621 N 0 N
2.098 N 0 N
4.04 N 0 N

16.4621 N 0 N
15.421 N 0 N
1.623 N 0 N
3.827 N 0 N
4.951 N 0 N
4.596 N 0 N
7.94 N 0 N

19.167 N 0 N
4.491 N 0 N

27.847 N 0 N
19.95 N 0 N
16.54 N 0 N

10.647 N 0 N
10.882 N 0 N
6.459 N 0 N

-0.99467 N 0 N
6.903

32.517
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Supplementary Table 2, Park et al.
Mouse PH-domains - translocation and localization in response to PDGF, basal localization, lipid blot binding data, and cloning information 

Translocating/PM-localized/ NIH3T3 cell
# SWISS-PROT Name of construct NM or XM # Alternative names or Cytosolic PM translocation
1 Q8BGR1_MOUSE 2610034M16Rik-PH NM_027001 AV114557 P N
2 Q8BGR1_MOUSE 2610034M16Rik-PH2 NM_027001 AV114557 P N
3 Q3U5G0_MOUSE ABR-PH NM_198894               RP23-48B14.2, 6330400K15Rik, AU042359 C N
4 ARBK1_MOUSE ADRPK1-PH NM_130863 Adrbk-1, Bark-1, GRK2, betaARK1 P N
5 Q3UGX1_MOUSE AFAP1-PH NM_027373  AFAP; mKIAA3018, 9630044L16Rik, AI848729; AFAP-110 P N
6 Q3T998_MOUSE AKAP13-PH XM_907140, XM_133543 1700026G02Rik, 5730522G15Rik, AKAP-Lbc, BRX, Ht31, LBC, PROTO- T Y
7 AKT1_MOUSE AKT1-PH NM_009652 Akt, PKB, PKB/Akt, PKBalpha T Y
8 AKT2_MOUSE AKT2-PH NM_007434  2410016A19Rik, AW554154, MGC14031, PKB, PKBbeta T Y
9 AKT3_MOUSE AKT3-PH NM_011785   AI851531, D930002M15Rik T Y
10 AB1IP_MOUSE APBB1IP-PH NM_019456   9930118P07Rik, Prp48 C N
11 Q6A055_MOUSE ARHGEF18-PH NM_133962               AI467246, D030053O22Rik P N
12 Q6Y5D6_MOUSE ARHGAP10-PH NM_030113 A930033B01Rik, PSGAP-m, PSGAP-s C N
13 ARHG2_MOUSE ARHGEF2-PH NM_008487               AA408978, GEF, GEF-H1, GEFH1, LFP40, Lbcl1, Lfc, P40, mKIAA0651 C N
14 ARHG3_MOUSE ARHGEF3-PH NM_027871               1200004I24Rik, 9830169H03Rik, C76747 C N
15 ARHG7_MOUSE ARHGEF7-PH NM_017402     PIX, Pak3bp, betaPix-b, betaPix-c, mKIAA0142, p85Cool1, p85SPR C N
16 BTK_MOUSE BTK-PH NM_013482 AI528679, xid T Y
17 CAPS1_MOUSE CADPS-PH NM_012061 AU067781, CAPS, CAPS1, MGC90712, mKIAA1121 C N
18 Q3UH98_MOUSE CENTB5-PH NM_207223               Kiaa1716-hp, mKIAA1716 C N
19 CEND1_MOUSE CENTD1-PH XM_132099 ARAP2, Gm148, mKIAA0580 C N
20 CEND1_MOUSE CENTD1-PH2 XM_132099 ARAP2, Gm148, mKIAA0580 C N
21 Q3UDD2_MOUSE CENTD2-PH NM_027180               2410002L19Rik, mKIAA0782 C N
22 Q3UDD2_MOUSE CENTD2-PH2 NM_027180               2410002L19Rik, mKIAA0782 C N
23 CTRO_MOUSE CIT-PH NM_007708 C030025P15Rik, CRIK, CRIK-SK, Cit-k C N
24 CNKR2_MOUSE CNKSR2-PH NM_177751               C030004A01, Cnk2, Ksr2, mKIAA0902 T Y
25 C43BP_MOUSE COL4ABP3-PH NM_023420 2810404O15Rik, 9230101K08Rik, AU016711, CERT, GPBP C N
26 DAPP1_MOUSE DAPP1-PH NM_011932 Bam32 T Y
27 DDEF1_MOUSE DDEF1-PH NM_010026   AV239055, Asap1, PAP, mKIAA1249, s19 P N
28 Q6A0B7_MOUSE DGKD-PH XM_906228              AI841987, D330025K09, DGKdelta, KIAA0145, dgkd-2 P N
29 DYN1_MOUSE DNM1-PH NM_010065 AI838169, Dnm, KIAA4093, mKIAA4093 C N
30 DYN2_MOUSE DNM2-PH NM_007871    C N
31 DOK1_MOUSE DOK1-PH NM_010070 AW557123, p62DOK P N
32 DOK4_MOUSE DOK4-PH NM_053246 P N
33 DOK5_MOUSE DOK5-PH NM_029761       2700055C10Rik P N
34 Q3UY58_MOUSE FARP1-PH NM_134082 AW228844, BC030329, Cdep C N
35 Q3UY58_MOUSE FARP1-PH2 NM_134082   AW228844, BC030329, Cdep C N
36 FGD1_MOUSE FGD1-PH NM_008001     ZFYVE3 C N
37 FGD1_MOUSE FGD1-PHB NM_008001     ZFYVE3 C N
38 FGD2_MOUSE FGD1-PH2 NM_008001      ZFYVE3 C N
39 FGD2_MOUSE FGD2-PH NM_013710 ZFYVE4 C N
40 FGD3_MOUSE FGD3-PH NM_015759 5830461L01Rik, ZFYVE5 C N
41 FGD6_MOUSE FGD6-PH NM_053072 AA123052, Etohd4, ZFYVE24 C N
42 FGD6_MOUSE FGD6-PH2 NM_053072 AA123052, Etohd4, ZFYVE24 T Y
43 FGD6_MOUSE FGD6-PHT NM_053072               AA123052, Etohd4, ZFYVE24 T Y
44 GAB1_MOUSE GAB1-PH NM_021356 AA408973, AW107238 T Y
45 GAB2_MOUSE GAB2-PH NM_010248 AI463667, D130058I17Rik, p97 T Y
46 Q3TYF3_MOUSE GEFT-PH NM_028027   2410008H17Rik, p63RhoGEF, D10Ertd610e P N
47 GRB10_MOUSE GRB10-PH NM_010345  RP23-119N24.1, 5730571D09Rik, AI325020, Meg1, mKIAA0207 C N
48 GRB14_MOUSE GRB14-PH NM_016719 AI505286 C N
49 GRB7_MOUSE GRB7-PH NM_010346 KIAA4028, MGC78181, mKIAA4028 C N
50 IRS1_MOUSE IRS1-PH NM_010570 G972R, IRS-1 P N
51 ITK_MOUSE ITK-PH NM_010583 RP23-273O7.1, Emt, Tcsk, Tsk T Y
52 ITSN1_MOUSE ITSN1-PH NM_010587 AA517634, AA545208, AI316805, EHSH1, Ese1, Intersectin, Itsn, Sh3p17 C N
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53 ITSN2_MOUSE ITSN2-PH NM_011365 AI327390, Ese2, Sh3d1B, Sh3p18, mKIAA1256 C N
54 Q3TXY8_MOUSE KALRN-PH XM_993034              2210407G14Rik, AV235988, DUET, E530005C20Rik, Gm539, Hapip, C N
55 KIF1A_MOUSE KIF1A-PH NM_008440 ATSV, C630002N23Rik, Gm1626, Kns1 C N
56 KIF1B_MOUSE KIF1B-PH NM_207682               A530096N05Rik, AI448212, AI506502, D4Mil1e, KIF1Bp130, KIF1Bp204, mKIAA0591 C N
57 MCF2L_MOUSE MCF21-PH NM_178076 C130040G20Rik, Dbs, Ost, Ost gamma, mKIAA0362 C N
58 Q2L4X0_MUSMM MCF2-PH NM_133197        B230117G22Rik, Dbl, MGC159138, Mcf-2 P N
59 MRIP_MOUSE M-RIP-PH NM_201245  M-RIP; RHOIP3; p116Rip; KIAA0864, AA536749 P N
60 MRIP_MOUSE M-RIP-PH2 NM_201245  M-RIP; RHOIP3; p116Rip; KIAA0864, AA536749 C N
61 P70316_MOUSE MYO10-PH NM_019472 AW048724, D15Ertd600e, mKIAA0799 T Y
62 P70316_MOUSE MYO10-PH2 NM_019472 AW048724, D15Ertd600e, mKIAA0799 C N
63 P70316_MOUSE MYO10-PHT NM_019472               AW048724, D15Ertd600e, mKIAA0799 T Y
64 ARHG8_MOUSE NET1-PH NM_019671               0610025H04Rik, 9530071N24Rik, AI604373, AU015857, Net1a, mNET1 C N
65 NGEF_MOUSE NGEF-PH NM_019867 Tims2, ephexin C N
66 OPHN1_MOUSE OPHN1-PH NM_052976 C130037N19Rik, MGC6513 C N
67 Q80UX3_MOUSE OSBPL3-PH NM_027881  1200014M06Rik, 6720421I08Rik, A530055M08, MGC102333, ORP3, T Y
68 OSBL5_MOUSE OSBPL5-PH NM_024289 1110006M06Rik, AI462538, ORP5, Obph1, Osbp2 C N
69 Q3TAX1_MOUSE OSBPL7-PH XM_193637               4933437E18Rik T Y
70 PDPK1_MOUSE PDPK1-PH NM_011062 PDK1 T Y
71 PHLB1_MOUSE PHLDB1-PH NM_153537               AU041016, D330037A14Rik, Ll5a, MGC32394 T Y
72 PHLPP_MOUSE PHLPP-PH XM_129968 SCOP, Plekhe1 T Y
73 Q05DG3_MOUSE PLCD1-PH NM_019676 AW212592, C79986 P N
74 Q3USN9_MOUSE PLCD4-PH NM_148937 4921507K24Rik C N
75 Q3U4E2_MOUSE PLCL2-PH NM_013880   PLC-L2, Plce2, mKIAA1092 P N
76 PLD1_MOUSE PLD1-PH NM_008875  AA536939, C85393, Pld1a, Pld1b C N
77 PLD2_MOUSE PLD2-PH NM_008876 RP23-122P1.1 C N
78 PLEK2_MOUSE PLEK2-PH NM_013738 T Y
79 PLEK2_MOUSE PLEK2-PH2 NM_013738 T Y
80 PKHA1_MOUSE PLEKHA1-PH NM_133942 AA960558, C920009D07Rik, TAPP1 T Y
81 PKHA2_MOUSE PLEKHA2-PH NM_031257 6430512N22Rik, AI851530, AU041791, TAPP2, W91773 C N
82 PKHA2_MOUSE PLEKHA2-PH2 NM_031257 6430512N22Rik, AI851530, AU041791, TAPP2, W91773 T Y
83 PKHA2_MOUSE PLEKHA2-PHT NM_031257               6430512N22Rik, AI851530, AU041791, TAPP2, W91773 C N
84 PKHA3_MOUSE PLEKHA3-PH NM_031256 FAPP1 C N
85 Q6ZPK1_MOUSE PLEKHA5-PH NM_144920               2810431N21Rik, AI428202, AK129423, Ayu21-9, Gt(pU21)9Imeg, C N
86 PKHB1_MOUSE PLEKHB1-PH NM_013746               AI315628, PHR1, Phret1, evt-1 P N
87 PKHB2_MOUSE PLEKHB2-PH NM_145516       2310009M15Rik, AU018239, Evt2, Phdc, evt-2 C N
88 PKHC1_MOUSE PLEKHC1-PH NM_146054               AA960555, Kindlin-2, MGC36305, Mig2 C N
89 PKHF1_MOUSE PLEKHF1-PH NM_024413 1810013P09Rik, APPD, LAPF, PHAFIN1, ZFYVE15 P N
90 Q8BQ13_MOUSE PLEKHJ1-PH NM_023900  9530063M10Rik C N
91 Q3U3L2_MOUSE PLEKHM1-PH NM_183034               AP162, B2, BC038943, D330036J23Rik C N
92 Q3U0Q7_MOUSE PLEKHM2-PH XM_924800               2310034J19Rik, AI854247, mKIAA0842 C N
93 Q9CXH2_MOUSE PLEKHO1-PH NM_023320 2810052M02Rik, Ckip1, JZA-20, Jza2, MGC151380 C N
94 PLEK_MOUSE PLEK-PH2 NM_019549 RP23-348N2.1, 2010300B13Rik C N
95 KPCD1_MOUSE PRKCM-PH NM_008858  PPKD, PKD1, Pkcm C N
96 CYH1_MOUSE PSCD1-PH NM_011180 CLM1, CTH-1, CYTIP, KIAA4240, mKIAA4240 T N
97 CYH2_MOUSE PSCD2-PH NM_011181 ARNO, CTH2, CLM2 T Y
98 CYH3_MOUSE PSCD3-PH NM_011182               CTH3, AI648983, Grp1, KIAA4241, mKIAA4241 T Y
99 Q6NZP0_MOUSE PSD2-PH NM_028707   6330404E20Rik, AW125584, EFA6C C N
100 Q2PFD7_MOUSE PSD3-PH NM_177698               4931420C21Rik, AI661273, BC003498, D430018P08, EFA6D, MGC6957 P N
101 Q7TPZ6_MOUSE RALGPS2-PH NM_023884               1810020P17Rik, 2210408F11Rik, 4921528G01Rik, 9130014M22Rik, P N
102 RASA2_MOUSE RASA2-PH NM_053268 5430433H21Rik, AA517451, AU023900, GAP1m T Y
103 Q2PMI6_MOUSE RASA4-PH NM_133914 AA793972, AW112107, BB079060, CAPRI, GAPL, KIAA0538, mKIAA0538 C N
104 RASL1_MOUSE RASAL1-PH NM_013832 MRASAL C N
105 GNRP_MOUSE RASGRF1A-PH NM_011245 CDC25, CDC25Mm, Grf1, Grfbeta, P190-A, Ras-GRF1, p190, p190RhoGEF C N
106 GNRP_MOUSE RASGRF1A-PH2 NM_011245 CDC25, CDC25Mm, Grf1, Grfbeta, P190-A, Ras-GRF1, p190, p190RhoGEF C N
107 GNRP_MOUSE RASGRF1B-PH NM_001039655     CDC25, CDC25Mm, Grf1, Grfbeta, P190-A, Ras-GRF1, p190, C N
108 P70392_MOUSE RASGRF2-PH NM_009027 Grf2, Ras-GRF2 C N
109 P70392_MOUSE RASGRF2-PH2 NM_009027 Grf2, Ras-GRF2 C N
110 RGNEF_MOUSE RGNEF-PH NM_012026 9230110L08Rik, AI323540, D13Bwg1089e, RIP2, RhoGEF, Rhoip2, p190RhoGEF C N
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111 ROCK1_MOUSE ROCK1-PH NM_009071 Rock-I; 1110055K06Rik C N
112 O54867_MOUSE SH2B1-PH NM_011363  AI425885, Irip, SH2-B, SH2-Bb, Sh2bpsm1, mKIAA1299 C N
113 APS_MOUSE SH2B2-PH NM_018825 APS P N
114 3BP2_MOUSE SH3BP2-PH NM_011893 3BP2 T Y
115 Q3UND0_MOUSE SKAP2-PH NM_018773  2610021A10Rik, AA960083, BB137539, RA70, SKAP-HOM, Saps, Scap2, mSKAP55R C N
116 SNTA1_MOUSE SNTA1-PH NM_009228 AW228934, Snt1 C N
117 SNTB1_MOUSE SNTB1-PH NM_016667 A1B; SNT2; BSYN2; 59-DAP; DAPA1B; SNT2B1; TIP-43; FLJ22442; MGC111389 C N
118 SNTB2_MOUSE SNTB2-PH NM_009229 SNT3; SNTL; SNT2B2; EST25263; D16S2531E C N
119 SOS1_MOUSE SOS1-PH NM_009231 9630010N06, AI449023 C N
120 SOS2_MOUSE SOS2-PH XM_987825    C N
121 SPTB2_MOUSE SPNB2-PH NM_175836  RP23-189P1.1, 9930031C03Rik, AL033301, KIAA4049, SPTB2, SPTBN1, Spnb-2, elf1, elf3, mKIAA4049 P N
122 SWP70_MOUSE SWAP70-PH NM_009302 70kDa, AV235546 C N
123 TEC_MOUSE TEC-PH AK139329(BC037071) T Y
124 TIAM1_MOUSE TIAM1-PH NM_009384 AI847750, D16Ium10, D16Ium10e C N
125 TIAM1_MOUSE TIAM1-PH2 NM_009384 AI847750, D16Ium10, D16Ium10e C N
126 Q3TSM6_MOUSE TIAM2-PH NM_011878 3000002F19Rik, STEF, mKIAA2016 C N
127 TARA_MOUSE TRIOBP-PH NM_001039156 AI428493, EST478828, Tara, mKIAA1662 C N
128 VAV_MOUSE VAV1-PH NM_011691 Vav, vav-T C N
129 VAV2_MOUSE VAV2-PH NM_009500 2810040F13Rik, AI847175 C N
130 VAV2_MOUSE VAV2-PHB NM_009500 2810040F13Rik, AI847175 C N
131 VAV3_MOUSE VAV3-PH NM_020505 A530094I06Rik, AA986410, MGC27838 C N
132 Q8K4P5_MOUSE VEPH-PH NM_145820     2810471M23Rik, Veph P N
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NIH3T3 cell Lysophosphatidic 
Basal PM loc Acid Lysophosphatidylcholine PtdIns PI(3)P PI(4)P PI(5)P Phosphatidylethanolamine PhosphatidylcholineSphingosine-1-phosphate

Y(H) 6.38 0.97 17.01 39.88 34.91 35.19 2.56 2.69 1.94
N 4.51 1.51 43.10 51.91 52.84 54.73 0.99 0.97 3.02
N 6.23 0.81 9.86 44.44 74.15 63.52 1.36 2.28 4.22

Y(H) 6.82 -1.28 18.33 26.46 28.17 25.04 -1.02 0.07 0.71
N 6.85 3.90 11.31 23.68 32.41 28.14 3.41 5.53 6.57

Y(L) 1.11 1.84 19.83 22.42 28.28 27.01 4.58 4.02 3.57
Y(L) 6.10 2.92 16.33 28.87 22.88 29.97 1.60 2.37 4.93
Y(L) 1.05 1.01 10.57 22.87 20.53 24.72 0.79 2.06 1.83
Y(L) 1.27 0.94 4.45 12.91 12.33 15.97 1.58 3.50 0.12

N 2.72 3.74 21.47 30.11 33.71 26.99 -1.40 4.07 5.30
N 3.79 -0.10 12.39 20.70 24.02 19.09 -1.37 -0.88 3.95
N 3.61 2.74 18.31 17.44 20.71 23.57 2.96 3.26 3.62
N 2.97 1.16 17.64 27.33 24.80 29.61 0.04 1.83 2.80
N 1.52 0.24 1.96 2.58 3.40 1.38 1.96 0.98 3.20
N 1.05 0.22 0.34 4.81 6.13 6.78 -0.10 -0.51 2.47
N 4.69 0.49 36.52 43.49 47.10 51.39 3.12 0.99 2.29
N 1.29 0.74 12.23 30.72 29.07 33.71 -1.36 -0.32 2.89
N 4.15 -0.84 2.76 5.65 12.66 8.66 0.43 -3.58 4.14
N 6.50 0.69 26.56 23.16 27.31 25.09 -0.87 -2.39 5.18
N 0.98 -3.90 15.11 23.84 19.96 22.48 0.68 1.43 -0.20
N 3.76 0.55 27.61 26.40 27.69 23.70 -0.70 0.51 2.18
N 4.22 2.41 33.65 34.55 35.19 34.33 3.99 1.74 1.49
N 0.93 3.11 3.63 9.27 10.66 14.31 -1.09 0.96 4.20

Y(H) -0.14 -1.81 24.24 54.41 69.18 55.39 -2.81 -1.40 0.73
N 9.68 -2.04 5.84 8.02 16.37 7.51 6.12 9.58 12.43
N 5.44 1.83 15.00 34.05 31.03 38.93 3.07 3.06 4.83
N 5.79 3.93 20.20 27.78 22.84 25.67 4.09 3.41 4.91

Y(L) 4.61 1.64 34.09 47.26 51.02 49.94 1.18 0.96 2.19
N -0.53 1.43 5.05 17.74 9.60 12.54 0.28 -3.34 1.50
N 2.97 1.11 19.79 30.94 30.64 35.31 1.41 2.78 3.30

Y(H) 3.71 -0.11 14.22 29.03 26.54 28.50 1.98 2.40 7.07
Y(H) 2.61 -0.56 20.24 37.96 38.02 43.95 0.15 0.48 2.87
Y(H) 9.83 4.14 28.12 44.04 47.42 45.80 5.54 4.70 6.88

N 6.74 4.47 20.76 29.27 31.65 32.12 2.39 1.80 5.03
N 6.08 3.29 11.65 17.63 20.87 19.40 3.15 3.70 10.26
N 3.29 0.87 6.71 20.63 21.98 26.02 3.33 1.96 5.19
N 0.08 1.79 8.66 15.43 14.97 26.19 0.26 -0.07 2.51
N 2.23 1.84 18.50 33.09 35.22 31.76 3.83 1.88 1.87
N 2.81 1.62 4.76 15.98 9.93 15.28 0.62 0.36 5.65
N -0.12 -1.74 5.94 16.32 12.54 17.65 -1.37 -3.20 2.43
N 4.47 1.97 16.69 33.90 31.17 41.23 2.39 1.51 2.58
N 1.98 1.64 3.39 11.30 11.67 14.63 2.20 2.81 5.84
N 3.30 2.55 34.18 63.46 58.50 57.42 -1.55 -0.11 3.98

Y(H) 6.43 2.55 10.95 29.69 25.20 33.46 4.44 5.31 4.96
Y(H) 10.61 0.41 16.98 31.86 33.47 37.77 2.36 2.95 4.80

N 1.49 2.01 19.94 33.47 24.84 37.51 2.85 1.86 4.36
N 2.17 3.24 18.40 27.06 23.61 26.94 3.29 3.15 0.87
N 5.82 0.15 22.14 32.93 32.89 30.74 1.11 1.75 2.95
N -0.66 -0.14 19.59 29.34 26.97 32.38 3.00 2.69 -1.13

Y(L) 10.71 0.30 12.49 44.34 55.86 54.16 -1.18 -0.73 4.99
N 4.25 2.62 22.94 35.86 37.58 38.51 3.90 1.82 2.71
N -0.06 2.36 3.75 6.67 6.77 8.23 2.88 -0.21 2.84
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N -2.21 1.78 24.16 39.63 30.50 37.97 4.04 4.15 -1.32
N 2.90 2.88 21.70 20.20 26.05 23.58 3.79 4.40 4.09
N 0.91 0.08 9.02 19.03 15.09 15.94 -0.76 -1.85 4.40
N 4.92 3.78 17.84 27.19 27.46 31.15 3.45 4.18 0.24
N 8.09 6.77 24.18 44.58 39.66 50.49 1.58 0.46 4.47

Y(H) 3.00 1.56 9.91 18.56 11.56 23.50 1.65 1.68 6.44
N 4.73 3.68 6.98 13.39 11.24 14.61 3.46 2.46 5.54
N 3.80 1.84 11.00 16.76 15.79 18.04 2.53 3.15 4.96
N 0.78 0.76 8.06 11.01 12.64 12.50 2.93 2.59 2.00
N 1.74 4.72 4.19 8.20 10.24 9.86 0.41 5.80 3.90
N 2.97 1.36 16.28 23.94 26.12 26.09 1.69 -0.43 1.50
N 4.92 1.70 13.76 25.28 21.47 25.47 0.94 1.90 7.47
N 3.20 -0.37 11.29 18.91 17.05 19.27 -0.27 0.17 5.41
N 5.34 1.79 14.40 20.05 15.71 23.98 -2.38 2.89 3.43

Y(H) 10.35 2.57 11.97 83.30 121.18 90.62 1.17 1.44 3.62
N -0.93 1.90 27.99 42.08 34.01 43.92 2.82 2.99 -4.59

Y(H) 4.38 1.30 23.27 38.69 46.17 38.35 2.22 1.31 2.23
Y(L)
Y(H) 3.21 0.15 16.49 25.51 29.68 28.36 1.31 1.85 2.30
Y(H) 4.83 1.77 5.25 4.01 3.40 5.34 2.05 1.65 1.89
Y(H) -0.14 -1.49 3.90 10.02 8.90 13.02 -1.44 0.45 2.72

N 4.72 -2.63 27.09 30.16 39.21 37.18 1.16 -1.11 5.48
Y(M) 2.07 2.53 11.71 18.03 19.51 21.61 3.49 2.74 6.81

N 0.07 0.76 6.94 17.82 16.34 17.92 0.13 1.87 0.53
N 1.80 0.62 1.45 10.40 11.10 13.22 1.46 -0.24 2.44
N 2.60 1.67 11.08 29.33 22.25 29.61 -0.23 0.88 5.14
N 2.93 0.68 12.02 29.16 21.36 29.05 1.08 1.63 4.86
N
N 2.80 3.06 3.28 14.55 18.35 14.42 1.82 2.84 7.49
N 5.46 -0.43 5.87 28.51 29.60 37.99 -0.54 -0.91 1.58
N 4.14 1.64 22.60 36.39 39.18 38.71 -1.99 0.46 4.24
N 8.76 9.11 9.68 15.31 15.54 14.32 10.63 15.29 7.95
N 4.51 0.67 23.92 34.79 41.14 41.26 1.37 1.62 4.49
N -1.23 -0.43 3.75 4.03 4.18 3.63 0.00 -0.92 -1.28
N 1.58 0.66 1.59 7.11 5.90 0.32 3.83 4.03 3.84
N 2.52 0.45 4.10 7.92 8.38 3.72 1.11 -0.96 0.00

Y(M) -1.35 0.93 17.17 35.97 32.70 37.09 2.56 0.73 1.67
N 2.87 1.45 15.15 31.87 25.90 33.67 2.17 2.66 2.72
N 2.31 -1.28 13.11 21.67 21.41 19.60 -3.93 -2.06 4.35
N 1.75 2.26 8.62 19.63 23.27 18.70 0.71 0.12 3.52
N 8.78 0.86 23.20 74.35 91.33 83.80 0.73 2.24 -0.02
N 2.16 0.71 5.11 11.44 8.21 9.81 0.53 -0.58 0.86
N 3.49 -0.38 21.84 38.98 45.52 39.78 4.30 3.96 0.17
N 5.05 2.30 16.74 26.12 23.75 28.38 -0.27 3.28 1.90

Y(L) 0.88 1.66 15.28 26.46 23.06 28.60 -0.86 1.11 0.99
Y(L) 1.77 1.57 9.40 17.13 16.33 18.63 2.43 2.93 3.82

N 1.90 1.48 17.44 28.74 29.58 32.42 1.33 2.83 5.42
Y(M) 3.79 -0.36 25.02 36.47 42.12 42.17 -1.93 -1.33 6.63
Y(H) 2.87 0.74 6.19 10.50 15.65 12.44 1.76 1.42 3.60
Y(L) 3.79 1.44 19.00 44.76 39.47 47.56 -2.93 -1.29 3.55

N -1.30 -0.37 12.73 28.57 23.83 31.82 0.50 0.95 7.01
N 6.95 5.52 28.20 37.64 29.95 40.88 6.06 6.20 8.54
N 2.13 2.09 5.13 17.23 16.16 21.39 4.43 2.58 2.33
N 2.93 1.69 17.83 33.60 38.28 30.96 2.63 3.35 2.89
N 6.36 1.64 34.44 56.79 41.83 57.05 -3.56 -1.81 2.16
N -0.92 0.09 4.74 15.65 16.24 16.74 -0.08 0.30 2.84
N 1.56 1.26 6.71 15.05 10.14 13.87 0.68 1.28 7.08
N 4.27 1.78 12.13 25.58 18.79 21.28 0.70 -0.25 1.88
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N -0.73 1.32 6.87 7.62 9.37 6.52 -1.32 -2.08 -3.41
N -4.13 0.96 3.06 7.84 12.58 8.25 0.71 1.13 0.70

Y(M) 2.42 2.81 10.17 16.72 16.94 12.00 1.70 2.66 4.01
N 6.81 3.14 20.82 37.38 30.07 26.84 14.29 1.98 5.79
N 0.95 0.51 13.05 25.82 19.00 23.29 3.09 2.63 0.50
N 1.16 1.54 11.32 13.37 12.07 14.96 -1.50 1.32 7.61
N 0.26 3.69 6.78 7.64 19.42 11.43 0.49 -1.51 0.38
N 0.60 0.42 3.93 7.61 6.01 9.57 0.13 -2.47 -0.15
N 7.21 4.04 22.32 40.63 36.63 44.13 2.03 2.57 7.51
N 2.24 2.36 21.26 16.65 20.71 20.75 3.51 4.22 3.99

Y(H) 5.26 2.28 6.40 32.57 57.06 45.73 1.54 0.94 1.95
N -0.85 0.90 13.45 27.41 25.70 32.22 0.16 1.95 0.36
N 3.11 1.92 12.76 22.80 26.52 26.28 2.72 3.80 3.29
N 4.31 3.07 25.04 44.26 37.28 45.52 2.90 2.21 5.55
N 6.41 4.02 25.68 37.86 39.93 38.37 5.21 6.21 8.93
N 3.86 -1.80 11.03 31.28 22.91 31.50 0.76 0.06 3.43
N 6.29 4.17 20.61 25.32 29.98 29.51 1.33 3.31 4.99
N -0.69 0.83 8.45 18.25 15.57 18.01 0.09 0.08 2.63
N 1.23 1.43 18.49 26.33 23.58 28.64 0.42 0.80 0.88
N 0.24 1.60 14.92 15.35 11.64 15.39 2.38 1.26 0.67
N 2.41 2.40 9.49 13.98 11.47 15.97 1.37 -0.05 0.90

Y(M) 2.48 0.77 22.24 27.46 25.26 35.19 0.68 0.25 1.04
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PI(3,4)P2 PI(3,5)P2 PI(4,5)P2 PI(3,4,5)P3 Phosphatidic Acid Phosphatidylserine Blank CNI sequence
17.58 21.30 28.84 30.21 18.69 25.84 6.31 ATGGTGGTAGCATCCGACATCAG
43.98 42.98 39.77 38.39 30.92 64.39 3.08 CCTGTCCACCAGAACCATGTCTG
51.88 56.00 53.80 71.16 30.38 23.36 2.97 GACATTGATCCTCGCCGGACTGC
57.72 17.65 27.71 53.94 13.09 36.17 2.76 CTCACCATCTCTGAGCGGTGGCA
41.15 34.09 44.55 49.28 17.34 15.71 5.95 TATGAGTCATATGATGAAGAGGA
19.79 17.27 23.22 16.76 11.56 39.89 3.31 AAAGTGGCAAGTTACGAGAAGAA
23.45 15.72 19.18 31.91 14.92 33.18 3.04 ATGAACGACGTAGCCATTGTGAA
58.82 19.04 23.65 68.35 18.52 23.74 3.36 ATGAATGAGGTATCTGTCATCAAA
162.99 12.26 26.80 162.02 7.30 10.01 2.55 ATGAGCGATGTTACCATTGTGAAA
19.62 15.60 32.39 20.97 21.31 53.35 4.80 TATACTGTGTTTAAAAACCCTCAG
25.20 21.09 28.06 23.30 14.74 36.96 -1.38 AAAGTCAGTGAGTATGAGAAGGA
14.32 13.39 19.00 15.73 10.27 37.66 6.37 TATCATCAAGGCCACGAGCTTTC
20.47 19.02 22.25 23.95 17.18 26.39 3.71 GGACTAGTGAAGGAGTTGTTGTC
3.77 5.41 4.11 2.61 5.79 3.73 3.15 AAGACTGGGGAATCGGAATGCCG
7.11 6.17 6.57 8.63 12.06 7.46 4.18 GTTCGCAAGAGGAAGGAGCTGGA
41.50 39.57 48.85 69.57 25.90 51.78 8.75 ATGGCTGCAGTGATACTGGAGAG
20.83 19.68 22.68 28.93 18.49 32.56 2.03 GCCTTGGAAGACAAGGAACTCGG
21.08 15.40 29.19 24.10 13.35 19.68 1.33 GCTGAGTTGGACCAGCTTGTGAT
42.86 17.40 24.96 37.39 15.61 52.99 2.20 GACCCCGTGCACAGTACCCCCTA
17.53 15.70 19.27 19.11 9.03 31.43 0.06 GAACGTCCACTTCACTACACAGA
22.90 18.50 25.67 19.56 19.51 47.93 3.01 CCTGAGGCCCCCACGCCCCTGG
23.41 16.25 22.64 18.69 14.73 47.44 0.22 ATGGAGGCCATGCTGTTGTACTT
7.16 2.26 10.59 10.65 8.14 16.91 5.50 GGCCTGCCAGCTGAATATGCCAC
70.45 62.15 86.08 86.33 31.86 56.15 -0.05 CAAGACATCATGGGCACACCTGT
17.52 13.29 13.31 17.77 19.95 19.34 16.94 ATGTCGGATAACCAGAGCTGGAA
105.77 28.35 30.89 95.23 21.59 35.51 3.97 GCAAATCAGCCTTTGATTGGAAG
19.04 12.85 22.15 24.18 15.52 31.95 3.04 GATCTAATAAAATCCTCTCTGCAA
41.28 37.89 45.80 40.82 28.39 64.10 3.22 ACCATCCTCAAAGAAGGCATGCT
5.09 9.02 9.96 12.69 12.00 18.72 2.86 AAGACTTCAGGGAACCAGGTCGA
21.04 23.70 25.24 30.69 22.18 38.67 3.99 ACCAAGGACCAGATTCTTCTTCTG
25.67 19.82 22.52 27.22 19.07 34.26 3.39 ATGGACGGGGCTGTGATGGAGG
28.92 35.78 38.60 48.62 35.02 40.71 3.39 ATGGCGACCAATTTCAACGACAT
39.24 27.87 50.08 38.01 28.41 56.85 10.78 AATTTTAATGACATAGTGAAGCAG
25.97 24.29 28.13 26.06 20.20 43.10 4.92 GCGCTGGCGGAGATCACAGAGAT
16.89 14.22 16.88 21.55 18.66 30.33 7.40 AACAAGTCCCCGGATGAAGCCAC
19.28 21.55 23.79 30.39 19.79 24.01 5.87 GCCATCCGGAAAATGGAACGAAT
9.20 11.61 12.63 18.89 4.51 24.55 3.99 ATGGAACGAATGCACAAGCTGCT
20.37 17.21 20.20 18.02 11.38 37.68 6.05 GCACCTGGGAGCAGTCCAGCCT
14.39 12.67 16.03 20.10 14.32 19.67 0.52 GAAGATGCCCAGAGAGCACTGGA
14.38 14.34 16.13 23.89 16.44 23.89 0.30 CCCAGGGATGCCCCAGACCGGA
24.45 28.21 32.84 41.02 21.73 37.31 4.40 ACCATGAAGCAAGGGGACAACTT
11.81 11.10 16.51 16.25 17.40 14.06 6.36 TTAGATCACCAGCTGTCGCCTAG
44.53 39.88 48.47 45.26 36.52 73.24 5.15 ACCATGAAGCAAGGGGACAACTT
41.00 18.92 20.44 44.94 24.86 41.17 7.95 ATGAGCGGCGGCGAAGTGGTTTG
53.54 20.76 29.70 54.79 22.49 35.95 2.86 ATGAGCGGCGGCGGCGGCGACG
16.21 21.72 17.80 25.54 19.90 40.99 5.82 ATGATGTCCCTGGGGAGACTTCG
13.92 11.26 16.07 18.13 10.79 25.11 1.54 TTCTTATTCAGAAAGAATTATGCG
22.37 19.90 24.69 20.44 15.29 36.07 3.06 GCCAAATATGAATTTTTTAAGAAC
16.96 16.47 23.71 25.13 15.93 36.35 4.25 CGTAAAAACTTCGCCAAGTATGAA
65.78 42.18 74.17 68.12 18.67 22.18 1.94 ATGGCGAGCCCCCCGGATACCG
34.51 28.00 36.17 56.49 32.19 44.19 4.42 ATGAACAACTTCATCCTCCTGGAA
11.96 12.19 18.28 17.63 7.60 9.00 4.79 GGAGTTCGAGAGAAGGAGAACTC
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16.61 19.96 21.16 25.77 21.25 51.55 8.34 GGAGTCCGGGAGAAGGAAAATTC
43.71 17.03 23.80 19.09 16.01 30.69 4.17 GCCATGCATGTCAGCATGCTGGA
14.55 12.57 15.31 15.97 14.65 22.77 2.42 CCCTGCTCCCGGCCCGCCAGCC
22.00 21.05 23.90 25.21 18.32 31.71 6.75 CCAGAAGCCAACTCTCGTGCCTC
27.34 28.44 29.95 29.58 24.87 49.70 1.86 TCCATGCATCTCATCGCCATCACT
4.56 8.34 7.96 7.61 8.19 26.11 1.56 GGTGAAGGAACTACTAAATTAAA
10.75 11.76 13.28 15.49 11.01 14.35 7.54 ATGTCGGCGGCCAAGGAAAACCC
13.63 16.24 15.35 14.13 11.15 16.92 5.00 GCCATCCCTAGAAAGCGGGACTT
15.97 9.91 38.36 105.90 5.45 8.62 2.35 CAGGAAGCCCTCAAGCAAGGCTG
9.96 10.84 10.70 10.00 9.57 3.80 0.43 TACACCCCAGAGGAGATGCACCA
34.44 16.88 35.25 61.03 10.48 38.57 -0.91 CAGGAAGCCCTCAAGCAAGGCTG
18.44 17.14 22.27 22.39 14.53 33.22 1.65 AAGAAAGGCGAATCTGAGTGTCA
10.62 10.70 11.51 20.28 14.18 22.27 -1.16 ATCCTGAAGAGAGTGGAGGAGAG
15.06 10.98 12.47 18.25 12.06 25.93 7.11 AACAGCTTGACTGTGGAGCTCAC
91.61 91.08 90.29 108.13 46.20 27.42 2.99 ATGAGTGACGAGAAGAATCTCGG
20.80 23.49 25.15 28.90 18.09 39.35 2.32 CAGAAGACTGACCCCCGGAAAGT
38.58 33.34 43.34 48.22 24.11 51.51 0.70 ATGGACTTCCAGGAAAGAGACAC

CAGAGGTCGGGCAGCAACATAGA
134.11 38.39 57.56 138.93 22.51 24.42 0.13 GAAGTCAAGCTCCGGGAAAAGCA
1.07 3.21 3.09 2.13 5.09 12.81 3.94 AAGCCTCATAGCACTGGGAGCTC
13.97 9.24 72.80 32.25 4.92 14.64 -0.45 ATGGACTCCGGTCGGGACTTCCT
30.26 31.01 31.41 30.63 22.34 49.77 2.77 ATGACATCTCAGATTCAAGACCTA
14.46 12.36 29.60 22.80 14.42 24.33 2.24 GGTCCGGTCCCCAGGGACAGCA
7.10 4.85 8.73 10.51 9.16 16.40 1.40 ATCCAGGAAGAGCAGTTCTTTGG
6.49 9.88 9.41 12.98 16.73 8.19 2.81 CAACTTTCCTTTATCCCAGACCTT
15.89 14.64 14.92 20.37 14.04 34.00 3.44 ATGGAGGACGGCGTGCTCAAGG
100.79 12.22 11.25 22.36 14.03 37.06 3.61 GAGCAGTTTCTGGATGACTCCAC

ATGACTGACATTGTTGGTGGTGT
17.34 17.90 15.98 18.22 24.55 16.63 9.68 ATGCCTTATGTGGATCGGCAGAA
35.45 11.98 22.07 29.73 29.39 35.67 0.70 AGCCAGAACGGTGGGGATGGGC
24.92 22.38 28.26 27.50 27.67 70.77 2.28 ATGCCTTATGTGGATCGGCAGAA
11.14 10.64 11.98 11.62 14.83 13.27 7.96 ATGGAGGGGGTTCTGTACAAGTG
32.88 26.62 36.89 28.97 28.18 50.90 -0.42 TCCAATTCAATTAAAAGGAACCCT
1.42 1.26 3.16 2.17 -0.31 5.64 -0.05 ATGAGCCCGGCAACCCCGGTTCC
-1.04 0.70 0.18 2.93 4.31 3.59 -1.88 ATGGCGTTCGTGAAGAGTGGATG
9.73 6.14 -0.36 11.86 4.77 5.36 0.42 ATCAATAAGCTGTCAATCATGACA
28.40 25.88 26.01 27.30 26.23 49.35 1.24 ATGGTGGACCACTTGGCAAACAC
16.18 23.50 24.78 28.74 16.45 38.43 3.49 ATGCGGTACAACGAGAAAGAGTT
34.03 23.96 33.57 32.64 16.34 30.11 0.26 CTGTCCAACCCATTCCGGGGCCT
20.14 14.74 20.10 18.05 13.14 38.58 3.59 CTGGCGTTGGCGAAATTTGTCGC
67.81 60.38 78.36 85.55 43.38 45.05 7.88 ATGAAGAAGAGCGGCTCCGGCAA
7.80 3.20 5.90 10.20 3.70 4.80 0.46 AGTGGATTCTTCTGTGAGGAGAA
27.39 28.41 32.74 30.15 26.96 49.49 3.02 GGCCAGAGTGGAGGTGCAGAGA
21.02 18.60 25.73 27.35 19.37 28.33 4.74 GTGGAGAGATTCATCGCCATGAA
28.37 23.32 31.54 38.88 22.00 31.76 4.17 AAAATCCCGGAGGATGATGGGAA
24.91 17.62 32.10 132.63 9.67 19.04 3.96 AAGATCCCAGAAGACGACGGAAA
28.25 30.42 30.48 38.46 17.07 42.20 0.69 GAATGGGCCATTGATGAGGATGA
54.34 30.75 42.17 56.97 32.79 58.12 1.41 GAATGGGCAGTAGATGATGAAGA
88.32 25.54 122.98 112.89 7.46 17.51 2.36 GAGACCTCATGGCCGGCTTTTGA
28.80 33.09 30.86 35.98 34.58 38.34 5.50 GGATGTCAGTCCAGAAAAAAGTC
15.15 19.01 15.96 18.55 16.18 32.15 2.41 GAGTCGTGGATGGAACCACTCCA
21.03 23.51 24.52 27.82 21.89 40.99 9.19 CTGGGCCAGCAGCTGGGCCAGG
17.73 13.52 17.52 22.85 13.01 22.08 3.48 ATGCAGAAAGCCATCCGGCTTAA
28.55 27.63 33.00 28.06 28.58 51.45 5.28 GAAGTCAGTGAAACCGAGAACAT
30.77 10.82 18.29 32.69 22.68 87.16 0.17 ATGCAGAAAGCCATCCGGCTTAA
10.15 9.85 9.68 16.18 13.95 17.64 1.90 ATGCAGAAGAGCGTGCGCTACAA
8.43 8.33 9.99 12.28 8.26 16.37 3.42 GAAGTCAGTGACACCGAGAACAT
16.94 12.08 14.50 26.57 12.99 30.19 3.72 AAAGTCAGCGAATACGAGAAGAA
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19.88 9.39 13.63 13.46 6.99 19.50 2.05 ACACATAGAAATGAACTTCAAATG
6.50 9.65 8.29 9.69 4.96 6.79 5.16 AACTCCTCGGGTGGTGCTGGGAC
25.87 19.02 26.57 22.46 6.94 14.66 4.21 CGAAAGGGATTCTGGCTGCGTAA
29.29 21.92 23.64 30.84 14.87 28.94 4.56 ATGGCGGCTGAGGAGATGCAGT
13.67 13.91 17.79 19.39 13.04 29.89 6.01 GACGGCGATGAATATGACGATCC
13.56 15.43 14.42 15.10 15.17 21.05 5.78 GAGATCTGTGCAGCGGACGGCC
7.38 6.77 7.60 10.47 7.22 15.74 0.80 GACTTGCTGACCCGTGTGGTTGC
8.82 5.32 3.54 7.50 5.03 8.67 2.01 TCTCCTGATAGCAGGAACACCTT
32.94 34.23 36.22 41.08 23.69 42.37 4.87 ATTTGCTCCAAAAGTCTTGCAAAA
16.17 15.75 20.19 20.45 9.88 31.96 6.19 ATTTACAAGCAGCACTCCCCCAG
13.84 24.62 54.79 24.95 8.62 8.29 -0.91 GCAGGAACCATGGAAACGAGTGA
19.45 18.90 17.37 22.02 16.14 30.37 1.80 CATTACAAAATAAACTTTGATGAC
45.50 24.37 36.63 131.17 7.80 18.71 6.16 ATGAATTTCAACACTATCCTAGAA
34.20 33.40 33.33 37.43 18.87 36.25 2.22 CGCCAGGGGGTGTACGAGAACTT
26.09 30.13 35.03 25.94 18.49 43.99 7.79 AGCGAGGAACACTACCACCTGGA
14.45 14.04 16.55 26.79 13.57 34.09 5.50 CCCCTCCGACAGAACATCTATGA
24.18 20.88 24.33 19.09 15.74 38.98 7.43 GGAGAGTGGAAAAAGCATTGGTT
12.56 11.59 13.84 16.50 12.24 16.66 1.23 ACAGAGAAGGAGAACCTGCGGTT
29.57 19.21 28.72 30.49 13.86 27.85 0.52 GTGAAGCGGGACAAGGAGACCTT
7.77 3.64 6.69 13.18 5.26 19.88 1.29 GTGAAGCGGGACAAGGAGACCTT
8.28 5.42 7.57 11.54 9.58 19.68 2.10 GTAAAAAGAGATAATGAGACCCTT
21.85 20.95 23.49 24.80 19.45 41.49 2.56 GATCTGGAGCAGCTTCAGCTCCA
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Supplementary Table 3, Park et al:
Mouse PH-domains -number of criteria met from Isakoff et al. (1998)

Translocating? 8-criteria 3-criteria Criteria 1 Criteria 2 Criteria 3 Criteria 4 Criteria 5 Criteria 6 Criteria 7 Criteria 8
2610034M16Rik-PH N 7 3 1 1 1 0 1 1 1 1
2610034M16Rik-PH2 N 3 0 1 1 0 0 1 0 0 1
ABR-PH N 4 2 0 0 0 1 1 0 1 1
ADRPK1-PH N 6 2 1 0 1 1 1 1 0 1
AFAP-PH N 2 0 0 1 0 0 1 0 0 1
AKAP13-PH N 3 1 0 0 0 1 1 0 1 1
APBB1IP-PH N 6 2 1 1 0 0 1 1 1 1
ARFGEF18-PH N 2 1 0 0 0 0 1 0 1 0
ARHGAP10-PH N 3 0 1 1 0 0 1 0 0 1
ARHGEF2-PH N 3 1 0 0 0 0 1 1 1 0
ARHGEF3-PH N 3 0 1 1 0 0 1 0 0 1
ARHGEF7-PH N 4 1 1 0 0 0 1 1 0 1
CADPS-PH N 7 2 1 1 0 1 1 1 1 0
CENTB5-PH N 7 2 1 1 1 1 1 1 0 0
CENTD1-PH N 4 0 1 1 0 1 1 0 0 1
CENTD1-PH2 N 4 1 1 1 0 0 1 0 0 0
CENTD2-PH N 6 2 1 1 1 1 1 0 0 1
CENTD2-PH2 N 5 1 1 1 0 0 1 1 0 0
CIT-PH N 3 0 1 1 0 0 1 0 0 1
COL4ABP3-PH N 4 2 1 0 1 0 1 0 0 1
DDEF1-PH N 6 2 1 1 1 1 1 0 0 0
DGKD-PH N 6 3 1 0 1 0 1 1 1 0
DNM1-PH N 5 1 1 1 0 0 1 1 1 0
DNM2-PH N 5 1 1 1 0 0 1 1 1 1
DOK1-PH N 5 1 1 1 0 1 1 0 1 1
DOK4-PH N 6 1 1 1 0 1 1 1 1 1
DOK5-PH N 5 0 1 1 0 1 1 1 0 0
FARP1-PH N 6 2 0 1 1 1 1 1 0 0
FARP1-PH2 N 3 0 1 1 0 0 1 0 0 0
FGD1-PH N 7 2 1 1 1 1 1 1 0 0
FGD1-PHB N 7 2 1 1 1 1 1 1 0 1
FGD1-PH2 N 4 0 1 1 0 0 1 1 0 1
FGD2-PH N 7 2 1 1 1 1 1 1 0 0
FGD3-PH N 7 2 1 1 1 1 1 1 0 0
FGD6-PH N 6 2 0 1 1 1 1 1 0 0
GEFT-PH N 6 2 1 1 0 1 1 0 1 1
GRB10-PH N 4 1 1 1 0 0 1 0 1 1
GRB14-PH N 5 1 1 1 0 0 1 1 1 0
GRB7-PH N 5 1 1 1 0 1 1 0 1 1



IRS1-PH N 4 2 0 0 1 0 1 1 0 1
ITSN1-PH N 3 2 0 0 1 0 1 0 1 1
ITSN2-PH N 3 2 0 0 1 0 1 0 1 1
KALRN-PH N 6 2 1 1 0 0 1 1 1 0
KIF1A-PH N 3 1 1 0 0 0 1 0 0 1
KIF1B-PH N 2 0 1 0 0 0 1 0 0 0
MCF21-PH N 5 1 1 1 0 0 1 1 0 1
MCF2-PH N 4 1 1 1 0 0 0 1 0 0
M-RIP-PH N 6 1 1 1 0 1 1 1 0 0
M-RIP-PH2 N 4 2 0 0 1 0 1 1 1 0
MYO10-PH2 N 7 3 1 1 1 0 1 1 1 1
NET1-PH N 2 0 0 0 0 1 1 0 0 1
NGEF-PH N 6 1 1 1 0 1 1 1 1 0
OPHN1-PH N 3 0 1 1 0 0 1 0 0 0
OSBPL5-PH N 3 0 0 1 0 1 1 0 0 1
PLCD1-PH N 4 3 0 0 1 0 1 0 1 0
PLCD4-PH N 6 2 1 1 0 0 1 1 1 1
PLCL2-PH N 5 2 1 1 1 0 0 1 0 1
PLD1-PH N 7 2 1 1 1 1 1 1 0 0
PLD2-PH N 7 2 1 1 1 1 1 1 0 1
PLEKHA2-PH N 4 1 1 0 0 0 1 1 0 0
PLEKHA3-PH N 5 2 1 0 1 0 1 1 0 0
PLEKHA5-PH N 7 3 1 1 1 0 1 1 1 1
PLEKHB1-PH N 6 1 1 1 0 1 1 1 1 0
PLEKHB2-PH N 6 1 1 1 0 1 1 1 1 1
PLEKHC1-PH N 4 1 1 1 0 0 1 0 1 1
PLEKHF1-PH N 6 3 0 1 1 0 1 1 1 0
PLEKHJ1-PH N 6 2 1 1 0 1 1 0 1 0
PLEKHM1-PH N 3 1 0 0 0 1 1 0 1 0
PLEKHM2-PH N 5 1 1 1 0 1 1 0 1 0
PLEKHO1-PH N 6 3 1 1 1 0 1 0 1 0
PLEK-PH N 5 2 1 0 1 1 1 0 1 0
PLEK-PH2 N 8 3 1 1 1 1 1 1 1 1
PRKCM-PH N 4 1 1 1 0 0 1 0 1 1
PSD2-PH N 4 1 1 1 0 0 1 0 1 1
PSD3-PH N 4 1 1 1 0 0 1 0 1 0
RALGPS2-PH N 3 0 1 1 0 0 1 0 0 0
RASA4-PH N 5 1 1 1 0 0 1 1 1 1
RASAL1-PH N 7 3 1 1 1 0 1 1 1 1
RASGRF1A-PH N 5 1 1 0 1 1 1 1 0 1
RASGRF1A-PH2 N 5 1 1 1 0 1 1 0 0 1
RASGRF1B-PH N 5 1 1 0 1 1 1 1 0 1
RASGRF2-PH N 5 1 1 0 1 1 1 1 0 0
RASGRF2-PH2 N 5 1 1 1 0 1 1 0 0 1



RGNEF-PH N 2 1 0 0 0 0 1 0 1 0
ROCK1-PH N 4 1 1 1 0 0 1 0 1 0
SH2B1-PH N 5 0 1 1 0 1 1 1 0 0
SH2B2-PH N 3 0 1 0 0 0 1 1 0 0
SKAP2-PH N 5 2 1 1 1 0 1 0 0 0
SNTA1-PH N 1 0 0 0 0 0 1 0 0 0
SNTB1-PH N 4 1 1 1 0 0 1 0 1 0
SNTB2-PH N 5 1 1 1 0 1 1 0 1 0
SOS1-PH N 3 1 0 0 0 1 1 0 0 0
SOS2-PH N 3 1 0 0 0 1 1 0 0 0
SPNB2-PH N 3 0 1 1 0 0 1 0 0 0
SWAP70-PH N 7 2 1 1 1 1 1 1 0 0
TIAM1-PH N 4 1 1 1 0 0 1 0 1 1
TIAM1-PH2 N 4 0 1 1 0 0 1 1 0 1
TIAM2-PH N 5 1 1 1 0 1 1 0 1 1
TRIOBP-PH N 2 1 0 0 0 0 0 1 1 0
VAV1-PH N 5 1 1 1 0 1 1 0 0 1
VAV2-PH N 5 1 1 0 0 1 1 1 0 1
VAV2-PHB N 5 1 1 0 0 1 1 1 0 1
VAV3-PH N 5 2 1 1 0 0 1 0 1 0
VEPH-PH N 6 2 1 1 0 0 1 1 1 0
AKT1-PH Y 8 3 1 1 1 1 1 1 1 1
AKT2-PH Y 8 3 1 1 1 1 1 1 1 1
AKT3-PH Y 8 3 1 1 1 1 1 1 1 1
BTK-PH Y 8 3 1 1 1 1 1 1 1 1
CNKSR2-PH Y 6 2 1 1 1 0 1 1 1 0
DAPP1-PH Y 8 3 1 1 1 1 1 1 1 1
FGD6-PH2 Y 5 1 1 1 0 0 1 1 1 1
GAB1-PH Y 8 3 1 1 1 1 1 1 1 1
GAB2-PH Y 8 3 1 1 1 1 1 1 1 1
ITK-PH Y 8 3 1 1 1 1 1 1 1 1
MYO10-PH Y 8 3 1 1 1 1 1 1 1 1
OSBPL3-PH Y 6 2 1 1 1 0 1 1 0 1
OSBPL7-PH Y 6 2 1 1 1 0 1 1 0 0
PDK1-PH Y 5 3 0 0 1 0 1 1 1 1
PHLDB1-PH Y 8 3 1 1 1 1 1 1 1 1
PHLPP-PH Y 4 1 1 1 0 0 1 0 0 1
PLEK2-PH Y 7 3 1 0 1 1 1 1 1 1
PLEK2-PH2 Y 8 3 1 1 1 1 1 1 1 1
PLEKHA1-PH Y 7 3 1 1 1 1 0 1 1 1
PLEKHA2-PH2 Y 7 3 1 1 1 1 0 1 1 1
PSCD1-PH Y 8 3 1 1 1 1 1 1 1 1
PSCD2-PH Y 8 3 1 1 1 1 1 1 1 1
PSCD3-PH Y 8 3 1 1 1 1 1 1 1 1



RASA2-PH Y 8 3 1 1 1 1 1 1 1 1
SH3BP2-PH Y 5 2 1 0 1 1 1 0 0 1
TEC-PH Y 8 3 1 1 1 1 1 1 1 1
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Supplementary Table 5, Park et al:
Translocation data from mouse, human, C.elegans, Drosophila, and Dictostyelium PH-domains used as Input to RFC algorithm for Fig. 6D to F

Cloned and Tested
Species SWISS-PROT name Gene Name Translocating? Sequence
  Mouse Q3U5G0_MOUSE ABR-PH1 C DIDPRRTAVTTPKGETRQLVKDGFLVEVSESSRKLRHVFLFTDVLLCAKLKKTSAGKHQQYDCKWYIPLADLVFPSPEESEASPQVHPFPDHELEDMKMKISALKSEIQKEKANKGQSRAIERLKKKMFENEFLLLLNSPTIPFRIHNRNGKSYLFLLSSDYERSEWREAIQKLQKKDLQAFVLSSVELQVLTGSCFKLRTVHNIPVTSNKDDDESPGLYGF*                   
  Mouse Q3T998_MOUSE AKAP13-PH1 C KVASYEKKVRLGEIYTKTDSKSIMRMKSGQMFAKEDLRRKKLVRDGSVFLKSTTGRLKEVQAVLLTDILVFLQEKDQKYVFASLDHKSTVISLKKLIVREVAHEEKGLFLISMGVKDPEMVEVHASSREERNSWIQIIQDTINSLNRDEDEGIPSE*                                                                                     
  Mouse AB1IP_MOUSE APBB1IP-PH1 C YTVFKNPQNFYLDNKGKKENKETNEKMNAKNKEYLLEESFCGTSIIVPELEGALYLKEDGKKSWKRRYFLLRASGIYYVPKGKTKTSRDLACFIQFENVNIYYGIQCKMKYKAPTDHCFVLKHPQIQKESQYIKYLCCDDARTLSQWVMGIRIAKYGKTLYDNYQRAVARAGLASRWTNLGTVGTPMPAQPSTVPSGLKTGTSQPN*                                   
  Mouse Q6Y5D6_MOUSE ARHGAP10-PH1 C YHQGHELSKDFNHYKMELQINIQNTRNRFEGTRSEVEELMNKIRQNPKDQKRASQFTAEGYLYVQEKRPAPFGSSWVKHYCMYRKTAKKFNMIPFEHRSGGKLGDGEAFFLKECTKRHMDSTDRRFCFDIEAADRPGVPLTVQAFSEEERKQWLEALGGKEALFHTFNRAIVPRPEGGAQLDKMGF*                                                       
  Mouse ARHG2_MOUSE ARHGEF2-PH1 C GLVKELLSNVDQDVHELEKEARLQEIYNRMDPRAQTPVPGKGPFGRDELLRRKLIHEGCLLWKTATGRFKDVLLLLMTDVLVFLQEKDQKYIFTSLDKPSVVSLQNLIVRDIANQAKGMFLISSGPPEMYEVHAASRDDRTTWIRVIQQSVRL**                                                                                       
  Mouse ARHG3_MOUSE ARHGEF3-PH1 C KTGESECRYYKERLLYLEEGQKDSLIDSSRVLCCHGELKNNRGVKLHVFLFQEVLVITRAVTHNEQLCYQLYRQPIPVKDLTLEDLQDGEVRLGGSLRGAFSNNERVKNFFRVSFKNGSQSQTHSLQANDTFNKQQWLNCIRQAKETVLSAAGQAGLLDSEGLVQGPGTENREPQGETKLEQMDQSDSESDCSMDTSE*                                           
  Mouse ARHG7_MOUSE ARHGEF7-PH1 C VRKRKELELQILTEPIRSWEGDDIKTLGSVTYMSQVTIQCAGSEEKNERYLLLFPNLLLMLSASPRMSGFIYQGKLPTTGMTITKLEDSENHRNAFEISGSMIERILVSCTSQQDLHEWVEHLQKQTKVTSVSNPTIKPHSVPSHTLPSHPLTPSSKHADSKPVALTPAYHTLPHPSH*                                                               
  Mouse CAPS1_MOUSE CADPS-PH1 C ALEDKELGRVILHPTPNSPKQSEWHKMTVSKNCPDQDLKIKLAVRMDKPQNMKHSGYLWTIGKNVWKRWKKRFFVLVQVSQYTFAMCSYREKKAEPQELLQLDGYTVDYTDPQPGLEGGRAFFNAVKEGDTVIFASDDEQDRILWVQAMYRATGQSHKPVPPTQVQKLNAKGGNVPQLDAPISQFYADRAQKHGMDEFISSNPC*                                     
  Mouse Q3UH98_MOUSE CENTB5-PH1 C AELDQLVIDSAVEKREMERKHAAIQQRDFSYDEPKVEFDVDAPSGVVMEGYLFKRASNAFKTWNRRWFSIQNSQLVYQKKLKDALTVVVDDLRLCSVKPCEDIERRFCFEVVSPTKSCMLQADSEKLRQAWVQAVQASIASAYRESPDSCYSERLDRTASPSTSSIDSTTDSRERGVKG*                                                              
  Mouse CEND1_MOUSE CENTD1-PH1 C DPVHSTPYLLAKKAGQSLQMEFLYHNKFSDFPQHDIHSEGVLSQESSQSTFLCDFLYQAPSAASKLSSEKKLLEETNKKWCVLEGGFLSYYENDKSTTPNGTININEVICLAIHKEDFYLNTGPIFIFEIYLPSERVFLFGAETSQAQRKWTEAIAKHFVPLFAENLTEADYDLIGQLFYKDCHALDQWRKGWFAMDKSSLHFCLQTQE*                                
  Mouse CEND1_MOUSE CENTD1-PH2 C ERPLHYTENVLEQVLQWSSLAEPGSAYLVVKRFLTIDSIKQCREKSIKEGILKLKEEPSKILSGNKFQDRCVVLRDGHLFIYKDPKSSKHDKMFPLRAMKFYLGVKKKMKPPTR*                                                                                                                               
  Mouse Q3UDD2_MOUSE CENTD2-PH1 C PEAPTPLALAEQAGQTLQMEFLRNNRTTEVPRLDSMKPLEKHYSVVLPTVSHSGFLYKTASAGKLLQDRRAREEFSRRWCVLGDGVLSYFENERAVTPNREIRASEIVCLAVPPPDTHGFEHTFEVYTEGERLYLFGLESAEQAHEWVKCIAKAFVPPLAEDLLARDFERLGRLPYKAGLSLQRAREGWFSLRGSELRAVFPEGP*                                    
  Mouse Q3UDD2_MOUSE CENTD2-PH2 C MEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFHDRYFILNSSCLRLYKEVRSHRPEKEWPVKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDTQMELREWFATFLSVQHDGLVWPSEPSRVSRAVPEVRMGSVSLIPLRGSENEMRRSVAAFTADPLS*                                                                    
  Mouse CTRO_MOUSE CIT-PH1 C GLPAEYATHFTEAFCRDKMNSPGLQSKEPGSSLHLEGWMKVPRNNKRGQQGWDRKYIVLEGSKVLIYDNEAREAGQRPVEEFELCLPDGDVSIHGAVGASELANTAKADVPYILKMESHPHTTCWPGRTLYLLAPSFPDKQRWVTALESVVAGGRVSREKAEADAKLLGNSLLKLEGDDR*                                                             
  Mouse C43BP_MOUSE COL4ABP3-PH1 C MSDNQSWNSSGSEEDPETESGPPVERCGVLSKWTNYIHGWQDRWVVLKNNTLSYYKSEDETEYGCRGSICLSKAVITPHDFDECRFDISVNDSVWYLRAQDPEHRQQWVDAIEQHKTESGYGSESSLRRHGSMVSLVSGASGYSATSTSSFKKGHSLREKLAEMETFRDI*                                                                       
  Mouse DYN1_MOUSE DNM1-PH1 C KTSGNQVEILVIRKGWLTINNIGIMKGGSKEYWFVLTAENLSWYKDDEEKEKKYMLSVDNLKLRDVEKGFMSSKHIFALFNTEQRNVYKDYRQLELACETQEEVDSWKASFLRAGVYPERVGDKEKASETEENGSDSFMHSMDP*                                                                                                 
  Mouse DYN2_MOUSE DNM2-PH1 C TKDQILLLIDIEQSYINTNHEDFIGFANAQQRSTQLNKKRAIPNQVIRRGWLTINNISLMKGGSKEYWFVLTAESLSWYKDEEEKEKKYMLPLDNLKIRDVEKGFMSNKHVFAIFNTEQRNVYKDLRQIELACDSQEDVDSWKASFLRAGVYPEKDQAENEDGAQENTFSMDPQLERQVETIRNLVDSYVAIINKSIRDL*                                         
  Mouse Q3UY58_MOUSE FARP1-PH1 C ALAEITEMVAQLHGTMIKMENFQKLHELKKDLVGIDNLVIPGREFIRLGSLSKLSGKGLQQRMFFLFNDVLLYTSRGLTASNQFKVHGQLPLYGMTIEESEEEWGVPHCLTLRGQRQSIIVAASSRSEMEKWMEDIQMAIDLAEKSNGPTPELLASSPPDNKSPDEATAADQESEDDLSASRTSLERQAP*                                                   
  Mouse Q3UY58_MOUSE FARP1-PH2 C NKSPDEATAADQESEDDLSASRTSLERQAPHRGNTMVHVCWHRSTSVSMVDFSIAVENQLSGNLLRKFKNSNGWQKLWVVFTNFCLFFYKSHQDSHPLASLPLLGYSLTIPSESENIHKDYVFKLHFKSHVYYFRAESEYTFERWMEVIRSATSSASRAHILSHKESHLY*                                                                       
  Mouse FGD1_MOUSE FGD1-PH1 C AIRKMERMHKLLKVYELLGGEEDIVSPTKELIKEGHILKLSAKNGTTQDRYLILFNDRLLYCVPRLRLLGQKFSVRARIDVDGMELKESSNLNMPRTFLVSGKQRSLELQARTEEEKKDWVQAINSTLLKHEQTLETFKLLNSTNRDDEDTPPNSPNVDLGKRA*                                                                             
  Mouse FGD1_MOUSE FGD1-PH1B C MERMHKLLKVYELLGGEEDIVSPTKELIKEGHILKLSAKNGTTQDRYLILFNDRLLYCVPRLRLLGQKFSVRARIDVDGMELKESSNLNMPRTFLVSGKQRSLELQARTEEEKKDWVQAINSTLLKHEQTLETFKLLNSTNRDDEDTPPNSPNVDLGKRA*                                                                                 
  Mouse FGD2_MOUSE FGD1-PH2 C APGSSPACSQHTPQRRRSILEKQASVAAENSVICSFLHYMEKGGKGWHKAWFVVPENEPLVLYIYGAPQDVKAQRSLPLIGFEVGPPEAGERPDRRHVFKITQSHLSWYFSPETEELQRRWMAVLGRAGRGDTFCPGPTLSEDKEMEETPVAASGATAEPPEASQTRDKT*                                                                       
  Mouse FGD2_MOUSE FGD2-PH1 C EDAQRALDMIFSAAQHSNAAIAEMERLQGLWDVYQRLGLEDDIVDPSNTLLREGPVLKISFRRSDPMERYLVLFNNMLLYCVPRVLQVGAQFQVRTRIDVAGMKVRELTDAEFPHSFLVSGKQRTLELQARSRDEMVSWMQACQAAIDQVEKRSETFKAAVQGPQGDTQEPKPQVEELGLRAPQWVRDKMVTMCMRCQEP*                                         
  Mouse FGD3_MOUSE FGD3-PH1 C PRDAPDRKDAERSLELISTAADHSNAAIRKMEKMHKLLEVYEQLGGEEDIVNPANELIKEGSIQKLSAKNGTTQDRHLFLFNNVMLYCVPKLRLMGQKLSVREKMDISDLQVQDIVKPNAACTFIITGRKRSLELQTRTEEEKKEWIQVIQATVEKHKQKSETFRAFGGACSQDEEPTLSPDQPVMSTSS*                                                   
  Mouse FGD6_MOUSE FGD6-PH1 C TMKQGDNFQKLMQIQYSLSGHHEIVQPGRVFLKEGTLMKLSRKVMQPRMFFLFNDALLYTTPMQSGMYKLNNMLSLAGMKVRKPTQEAYQNELKIESVERSFILSASSAAERDDWLEAISSSIEEYAKKRITFCPSRSLDEDSERKEEVSPLGAKA*                                                                                     
  Mouse GRB10_MOUSE GRB10-PH1 C FLFRKNYAKYEFFKNPVNFFPDQMVNWCQQSNGGQAQLLQNFLNTSSCPEIQGFLQVKEVGRKSWKKLYVCLRRSGLYYSTKGTSKEPRHLQLLADLEESSIFYLIAGKKQYNAPNEHGMCIKPNKAKTEMKELRLLCAEDEQIRTCWMTAFRLLKYGMLLYQNYRIPQRKGLPPPFNAPMRSVSENSLVAMDFSGQIGRVIDNPAEAQS*                               
  Mouse GRB14_MOUSE GRB14-PH1 C AKYEFFKNPMYFFPEHMVSFAAEMNGDRSPTQILQVFLSSSTYPEIHGFLHAKEQGKKSWKKAYFFLRRSGLYFSTKGTSKEPRHLQLFSEFSTSHVYMSLAGKKKHGAPTPYGFCLKPNKAGGPRDLKMLCAEEEQSRTCWVTAIRLLKDGMQLYQNYMHPYQGRSACNSQSMSPMRSVSENSLVAMDFSGEKSRVIDNPTEALSVAVEE*                              
  Mouse GRB7_MOUSE GRB7-PH1 C RKNFAKYELFKSPPHTLFPEKMVSSCLDAQTGISHEDLIQNFLNAGSFPEIQGFLQLRGSGRGSGRKLWKRFFCFLRRSGLYYSTKGTSKDPRHLQYVADVNESNVYVVTQGRKLYGMPTDFGFCVKPNKLRNGHKGLHIFCSEDEQSRTCWLAAFRLFKYGVQLYKNYQQAQSRHLRLSYLGSPPLRSVSDNTLVAMDFSGHAGRVIDN*                               
  Mouse ITSN1_MOUSE ITSN1-PH1 C GVREKENSDRLEWIQAHVQCEGLSEQLVFNSVTNCLGPRKFLHSGKLYKAKSNKELYGFLFNDFLLLTQITKPLGSSGTDKVFSPKSNLQYKMYKTPIFLNEVLVKLPTDPSGDEPIFHISHIDRVYTLRAESINERTAWVQKIKAASELYIETEKKKREKAYLVRSQRATGIGR*                                                                  
  Mouse ITSN2_MOUSE ITSN2-PH1 C GVREKENSDRLEWIQAHVQCEGLAEQLIFNSLTNCLGPRKLLHSGKLYKTKSNKELHAFLFNDFLLLTYLVRQFAAASGHEKLFNSKSSAQFRMYKTPIFLNEVLVKLPTDPSSDEPVFHISHIDRVYTLRTDNINERTAWVQKIKGASEQYIDTEKKKREKAYQARSQKTSGIGR*                                                                 
  Mouse Q3TXY8_MOUSE KALRN-PH1 C AMHVSMLEGFDENLDVQGELILQDAFQVWDPKSLIRKGRERHLFLFEISLVFSKEIKDSSGHTKYVYKNKLLTSELGVTEHVEGDPCKFALWSGRTPSSDNKTVLKASNIETKQEWIKNIREVIQERIIHLKGALKEPIQLPKTPAKLRNNSKRDGVEDGDSQGDGSSQPDTIS                                                                    
  Mouse KIF1A_MOUSE KIF1A-PH1 C PCSRPASPEPELLPELDSKKTPSPVRATETEKEPQRLLVPDIQEIRVSPIVSKKGYLHFLEPHTAGWAKRFVVVRRPYAYMYNSDKDTVERFVLNLSTAQVEYSEDQQAMLKTPNTFAVCTEHRGILLQANSDKDMHDWLYAFNPLLAGTIRSKLSRRRSAQMRV*                                                                            
  Mouse KIF1B_MOUSE KIF1B-PH1 C PEANSRASSPCQEFEQFQIVPTVETPYLARAGKNEFLNLVPDIEEVRAGSVVSKKGYLHFKEPLSSNWAKHFVVVRRPYVFIYNSDKDPVERGIINLSTAQVEYSEDQQAMVKTPNTFAVCTKHRGVLLQALNDKDMNDWLYAFNPLLAGTIRSKLPRRCPSQPKY*                                                                           
  Mouse MCF2L_MOUSE MCF21-PH1 C SMHLIAITGYDGNLGDLGKLLMQGSFSVWTDHKKGHTKVKELARFKPMQRHLFLHEKAVLFCKKREENGEGYEKAPSYSYKQSLNMTAVGITENVKGDTKKFEIWYNAREEVYIIQAPTPEIKAAWVNEIRKVLTSQLQACREASQHRALEQSHSLPLPTPSSTSPTKGNTRNVKKLED*                                                              
  Mouse MRIP_MOUSE M-RIP-PH2 C AIPRKRDFASEAPTAPLSDACPLSPHRRAKSLDRRSTESSMTPDLLNFKKGWLTKQYEDGQWKKHWFVLADQSLRYYRDSVAEEAADLDGEINLSTCYDVTEYPVQRNYGFQIHTKEGEFTLSAMTSGIRRNWIQTIMKHVLPASAPDVTSSLPEGKNKSTSFETCSRSTEKQEAEPGEPDPEQKKSRAR*                                                   
  Mouse P70316_MOUSE MYO10-PH2 C YTPEEMHHWITLLQRSKGDTRVEGQEFIVRGWLHKEVKNSPKMSSLKLKKRWFVLTHNSLDYYKSSEKNALKLGTLVLNSLCSVVPPDEKIFKETGYWNVTVYGRKHCYRLYTKLLNEATRWSSAIQNVTDTKAPIDTPTQQLIQDIKENCLNSDVVEQIYKRNPILRYTHHPLHSPLLPLPYGDINLNL*                                                   
  Mouse ARHG8_MOUSE NET1-PH1 C KKGESECQYYINKLEYLDEKQKDPRIEASKVLLCHGELKNKSGHKLYIFLFQDILVLTRPVTRNERHLYQVYRQPIPVQELVLEDLQDGDVRMGGSFRGAFGNSDKAKNIFRVRFQDPSPGHSHTLQANDVFHKQQWFNCIRAAIAPFQRAASPLELQGLPDLHEECEENNPSAGNLRAQRRSCVVPGVMQIDEE*                                              
  Mouse NGEF_MOUSE NGEF-PH1 C ILKRVEERSEREGTALDAHKELEMVVKACNEGVRKMSRTEQMISIQKKMEFKIKSVPIISHSRWLLKQGELQQMSGPKTSRTLRTKKLFREIYLFLFNDLLVICRQIPGDKYQVFDSAPRGLLRVEELEDQGQTLANVFILRLLENADDREATYMLKASSQSEMKRWMTSLAPNRRTKFVSFTSRLLDCPQVQCVHPYVAQQPDELTLELADILNILEKTEDGWIFGERLHDQERGWFPSS*
  Mouse OPHN1_MOUSE OPHN1-PH1 C NSLTVELTQDFLPYKQQLQLSLQNTRNHFSSTREEMEELKKRMKEAPQTCKLPGQPTIEGYLYTQEKWALGISWAKYYCRYEKETRMLTMIPMEQKPGAKQGPVDLTLKYCVRRKTESIDKRFCFDIETNERPGTITLQAPSEANRRLWMEAMDGKEPIYHTPITKQEEMELNEVGF*                                                                
  Mouse OSBL5_MOUSE OSBPL5-PH1 C QKTDPRKVPRNLLLGCENELGPITPGRDMESNGPSQPRDEEPQTPGSATKVPLAEYRLCNGSDKECTSPTTRVSKKDALKAQKENYRQEKKRATKQLFSALTDPSVVIMADSLKIRGTLKSWTKLWCVLKPGVLLIYKTPKVGQWVGTVLLHCCELIERPSKKDGFCFKLFHPLDQSVWAVKGPKGESVGSITQPLPSSYLIFRAASESDGRCWLDALELALRCSSLLRLSTCKQGRDGE* 
  Mouse Q3USN9_MOUSE PLCD4-PH1 C MTSQIQDLLATDQDLLLMQEGTMMRKVRTKSWKKLRYFRLQNDGMTVWHGSQPESMPKPTFSISDVERIRKGQDSELLRYLVEEFPLEQGFTVVFHGRRPNLDLVANSVEEAQIWMRGLQLLVDLVASMDHQEQMDQ*                                                                                                        
  Mouse PLD1_MOUSE PLD1-PH1 C IQEEQFFGRRKQLEDYLTKILKMPMYRNYHATTEFLDVSQLSFIHDLGPKGLEGMIMKRSGGHRIPGVNCCGHGRACYRWSKRWLIVKDSFLLYMKPDSGAIAFVLLVDKEFRVKVGRKETETKYGLRIDNLSRTLILKCNSYRHARWWGGAIEEFIRKHGADFLKDHRFGSYAALHENTLAKWYVNAKGYFEDIANAMEEASEEIFITD*                               
  Mouse PLD2_MOUSE PLD2-PH1 C QLSFIPDLGSKGLEGVIRKRSGGHRVPGFTFCGRDQVCYRWSKRWLVVKDSFLLYMRPETGAISFVQLFDPGFEVQVGKRSTETRYGVRIDTSHRSLILKCSSYRQARWWGQEITELAQGSGRDFLQLHQHDSYAPPRPGTLARWFVNGAGYFAAVADAILRAQEEIFITDWWLSPEI*                                                               
  Mouse PKHA2_MOUSE PLEKHA2-PH1 C MPYVDRQNRICGFLDIEDNENSGKFLRRYFILDTQANCLLWYMDNPQNLAVGAGAVGSLQLTYISKVSIATPKQKPKTPFCFVINALSQRYFLQANDQKDLKDWVEALNQASKITVPKAGTVPLATEVLKNLTAPPTLEKKPQVAYKTEIIGGVVVQTPI*                                                                                 
  Mouse PKHA3_MOUSE PLEKHA3-PH1 C MEGVLYKWTNYLTGWQPRWFVLDNGILSYYDSQDDVCKGSKGSIKMAVCEIKVHPADNTRMELIIPGEQHFYMKAVNAAERQRWLVALGSSKACLTDTRTAKEKEISETSESLKTKMSELRLYCDLLMQQVHTIQEFVHR*                                                                                                     
  Mouse Q6ZPK1_MOUSE PLEKHA5-PH1 C SNSIKRNPNAPVVRRGWLYKQDSTGMKLWKKRWFVLSDLCLFYYRDEKEEGILGSILLPSFQIAMLTAEDHINRKYAFKAAHPNMRTYYFCTDTGKEMELWMKAMLDAALVQTEPVKRITFNFRVDKITTDSASTKETNNIPNHRVLIRPEVQNHQKNKEISKIE*                                                                            
  Mouse PKHB2_MOUSE PLEKHB2-PH1 C MAFVKSGWLLRQSTILKRWKKNWFDLWSDGHLIYYDDQTRQSIEDKVHMPVDCINIRTGHECRDIQPPDGKPRDCLLQIVCRDGKTISLCAESTDDCLAWKFTLQDSRTNTAYVGSAILSEETAVAASPPPYAAYATPTPEVYGYGPYSGAYPAGTQVVY*                                                                                 
  Mouse PKHC1_MOUSE PLEKHC1-PH1 C INKLSIMTSENHLNNSDKEVDEVDAALSDLEITLEGGKTSTILGDITSIPELADYIKVFKPKKLTLKGYKQYWCTFKDTSISCYKSKEESSGTPAHQMNLRGCEVTPDVNISGQKFNIKLLIPVAEGMNEIWLRCDNEKQYAHWMAACRLASKGKTMADSSYNLEVQNILSFLKMQHLNPDPQLIPEQITTDITPECLVSPR*                                       
  Mouse Q8BQ13_MOUSE PLEKHJ1-PH1 C MRYNEKELQALSRQPAEMAAELGMRGPKKGSVAKRRLVKLVVNFLFYFRPDEAEPLGALLLERCRVAQEEPGGFSISFVEDLSRKYHFECCSQEQCQDWMEALQRASYEYMRQSLIFYRNEIRKMTGKDPLEQFGISEEARFQLNSLPKDGRTTCIGSQLNVLD*                                                                             
  Mouse Q3U3L2_MOUSE PLEKHM1-PH1 C MSNPFRGLMKLGTVARRGAMGIWKEFFCELSPLEFRLYLSDEERTCVESCSLLRCEAVGPAHSDGRFELVFSGKKLALRASSQDEAEDWLDRVREALQKVRPQQEDEWVNIQYPDQAEDAPEAPPDSLPPYSTLLPEPAGAQGMQLDW*                                                                                             
  Mouse Q3U0Q7_MOUSE PLEKHM2-PH1 C MALAKFVAQESKCEASAVTVHFYGLVHWEDPMEEALGPVPCQCSPAEGTITKEGMLHYKASTSYLGKEHWKACFVVLSNGILYQYPDRTDVIPLLSVNMGGEQCGGCRRSNTTDRPHAFQVILADRPCLELSADSEAEMADWMQHLCQAVSKGVIPQGIAPSPCIPCCLVITEDRLFTCHEDCQTSFFRSLGTARLADIT*                                         
  Mouse Q9CXH2_MOUSE PLEKHO1-PH1 C MKKSGSGKRGPPDGNHQSAAPEKVGWVRKFCGKGIFREIWKNRYVVLKGDQLYVSEKEVKDEKNSQEVFDLSDYEKCEELRKSKSRSKKNHSKFTLARCRQPGTTAPNLIFLAVSPEEKESWINALSSAITRAKNRILDEVTVEEDSYLAHPTRDRAKIQHSRRPPTRGHLMAVASTSTS*                                                             
  Mouse PLEK_MOUSE PLEK-PH2 C SGFFCEENSSDDDVILKEEFRGVIIKQGCLLKQGHRRKNWKVRKFILREDPAYLHYYDPAGGEDPLGAVHLRGCVVTSVESSHDGKKSDEENLFEIITADEVHYYLQAATSKERTEWIKAIQVASRTGK*                                                                                                                
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  Mouse KPCD1_MOUSE PRKCM-PH1 C GQSGGAEMQDPDADQEDSNRTISPSTSNNIPLMRVVQSVKHTKRRSSTVMKEGWMVHYTSKDTLRKRHYWRLDSKCITLFQNDTGSRYYKEIPLSEILCLEPAKPSALTPVGATPHCFEITTANVVYYVGENVVNPSSSPPNNSVLPSGIGPDVARMWEVAIQHALMPVIPKGSSVGSGSNSHKDISVSISVSNCQIQENVDISTVYQ*                                 
  Mouse Q6NZP0_MOUSE PSD2-PH1 C EWAIDEDELRKSLSELVDDKFGTGTKKVTRILDGGNPFLDVPQALNATTYKHGVLTRKTHADMDGKRTPRGRRGWKKFYAVLKGTILYLQKDEYRLDKALSEGDLKNAIRVHHALATRASDYSKKSNVLKLKTADWRVFLFQAPSKEEMLSWILRINLVAAIFSAPAFPAAVSSMKKFCRPLLPSCTTRLCQEEQLRSHENKLRQVTAELAEHGCHPLE*                      
  Mouse Q2PMI6_MOUSE RASA4-PH1 C ESWMEPLQPTVRQGVAQLKDFIMKLVDIEEKEELDLQRALNSQAPPVKEGPLFIHRTKGKGPLASSSFKKLYFSLTTEALSFAKTSSSKKSTFIKLASIRAAEKVEEKSFGSSHIMQVIYADDVGRAQTVYLQCKCVNELNQWLSALRKASTNNRGLLRSYHPGIFRGDKWSCCHQKDKTDQGCDKTHSRVTLQEWNDPL*                                         
  Mouse RASL1_MOUSE RASAL1-PH1 C MGQQLGQGKEQWLAPLHPFLLQSISRVRDFLDQLVDVDEDEEAGGPACALVQPSTIVREGFLLKRKEEPGGLATRFAFKKRYFRLSGRDLSYSKTPEWQVHTSIPLSCIRAVEHVDEGAFQLPHVMQVVTQDGAGTSHTTYLQCKNVNDLNQWLSALRKASAPNPGKLVACHPGAFRSGRWTCCLQAERSAAGCSRTHSAITLGDWSDPL*                               
  Mouse GNRP_MOUSE RASGRF1A-PH1 C MQKAIRLNDGHVVTLGLLAQKDGTRKGYLSKRSADNPKWQTKWFALLQNLLFYFESDSSPRPSGLYLLEGSICKRAPSPKRGTSSKESGEKQQHYFTVNFSNDSQKTLELRTEDAKDCDEWVAAIARASYKILATEHEALMQKYLHLLQVVETEKTVAKQLRQQLEDGEVEIERLKTEVT*                                                             
  Mouse GNRP_MOUSE RASGRF1A-PH2 C EVSETENIRKNLAIERMITEGCEILLDTSQTFVRQGSLMQMSLSEKSKSSRGRLGSLSTKKEGERQCFLFSKHLIICTRGSGGKLHLTKNGVISLIDCTLLDEPENLDDEAKGAGPEIEHLEFKIGVEPKDSLPFTVILVASTRQEKAAWTSDIIQCVDNIRCNGLMMNAFEENSKVTVPQMIKSDASLYCDDVDIRFSKTMN*                                      
  Mouse GNRP_MOUSE RASGRF1B-PH1 C MQKAIRLNDGHVVTLGLLAQKDGTRKGYLSKRSADNPKWQTKWFALLQNLLFYFESDSSPRPSGLYLLEGSICKRAPSPKRGTSSKESGEKQRHSRSRRRRNVLRRQPTRISKTFRLVAIELTGMTATLEVSFSIIRTEIGTVAPAPQTWMGKPEDLTTLRDRVESKRLFHHPCRLII*                                                               
  Mouse P70392_MOUSE RASGRF2-PH1 C MQKSVRYNEGHALYLAMLARKEGTKRGFLSKKAAEASRWHEKWFALYQNVLFYFEGEQSGRPAGMYLLEGCSCERTPAPPRTNAGPAGARDALDKQYYFTVLFGHDGQKPLELRCEEEQAGKEWMEAIHQASYADILIEREVLMQKYIHLVQIVETEKIA*                                                                                 
  Mouse P70392_MOUSE RASGRF2-PH2 C EVSDTENIRKNLAIERMIVEGCDILLDTSQTFIRQGSLIQVPSVERGKLSKVRLGSLSLKKEGERQCFLFTKHFLICTRSSGGKLHLLKTGGVLSLIQCTLIEEPDGSDDDPKGSGHMFGHLDFKIVVEPPDAASFTVVLLAPSRQEKAAWMSDISQCVDNIRCNGLMTIVFEENSKVTVPHMIKSDARLHKDDTDICFSKTLN*                                     
  Mouse RGNEF_MOUSE RGNEF-PH1 C KVSEYEKNQKWLEILNKIENKTYTKLKNGHVFRKQALLSQERALLHDGLVYWKTATGRFKDILALLLTDVLLFLQEKDQKYIFAAVDQKPSVISLQKLIAREVANEERGMFLISASSAGPEMYEIHTNSKEERNNWMRRIQQAVESCPEEEGGRTSESDEERRKAEARVAKIQQCQEILSNQDQQICTYL*                                                   
  Mouse ROCK1_MOUSE ROCK1-PH1 C THRNELQMQLASKESDIEQLRAKLLDLSDSTSVASFPSADETDGNLPESRIEGWLSVPNRGNIKRYGWKKQYVVVSSKKILFYNDEQDKEQSNPSMVLDIDKLFHVRPVTQGDVYRAETEEIPKIFQILYANEGECRKDVEMEPVQQAEKTNFQNHKG*                                                                                   
  Mouse O54867_MOUSE SH2B1-PH1 C NSSGGAGTVGRALANDGTSPGERWTHRFERLRLSRGGGTLKDGAGMIQREELLSFMGAEEAAPDPAGVGRGGGAAGLTSGGGGQPQWQKCRLLLRSEGEGGGGSRLEFFVPPKASRPRLSIPCSTITDVRTATALEMPDRENTFVVKVEGPSEYILETSDALHVKAWVSDIQECLSPGPCPTISPRPMTLPLAPGTSFFTKDNTDSLELPCLNHSESLPSQDLLLGPSES*           
  Mouse Q3UND0_MOUSE SKAP2-PH1 C DGDEYDDPFAGPADTISLASERYDKDDDGPSDGNQFPPIAAQDLPFVIKAGYLEKRRKDHSFLGFEWQKRWCALSKTVFYYYGSDKDKQQKGEFAIDGYDVRMNNTLRKDGKKDCCFEICAPDKRIYQFTAASPKDAEEWVQQLKFILQDLGSDVIPEDDEERGELYDDVDHPAAVSSPQRSQPIDDEIY*                                                   
  Mouse SNTA1_MOUSE SNTA1-PH1 C EICAADGQDAVFLRAKDEASARSWAGAIQAQIGTFIPWVKDELQALLTATGTAGSQDIKQIGWLTEQLPSGGTAPTLALLTEKELLFYCSLPQSREALSRPTRTAPLIATRLVHSGPSKGSVPYDAELSFALRTGTRHGVDTHLFSVESPQELAAWTRQLVDGCHRAAEGVQEVSTACTWNGRPCSLSVHIDKGFTLWAAEPGAARAMLLRQPFEK*                         
  Mouse SNTB1_MOUSE SNTB1-PH1 C DLLTRVVADIREQLGKTGIAGSREIRHLGWLAEKVPGESEKQWKPALVVLTEKDLLIYDSMPRRKEAWFSPVHSYPLLATRLVHSGPGKGSPQAGMDLSFATRTGTKQGIETHLFRAEISRDLSHWTRSIVQGCHNSAELTAEITTACTYRNQECRLTIHYDNGFSISTEPQDGAFPKTIIQS*                                                          
  Mouse SNTB2_MOUSE SNTB2-PH1 C SPDSRNTLILRCKDTATAHSWFVAIHTNIMALLPQVLAELNAMLGATSTAGGSKEVKHIAWLAEQAKLDGGRQQWRPVLMAVTEKDLLLYDCMPWTRDAWASPCHSYPLVATRLVHSGSGCRSPSLGSDLTFATRTGSRQGIEMHLFRVETHRDLSTWTRILVQGCHAAAELIKEVSLGCTLSGQEVRFTVHYEHGFTITRDNGGASGIL*                               
  Mouse SOS1_MOUSE SOS1-PH1 C ICSKSLAKRRLSESACRFYSQQMKGKQLAIKKMNEIQKNIDGWEGKDIGQCCNEFIMEGTLTRVGAKHERHIFLFDGLMICCKSNHGQPRLPGASSAEYRLKEKFFMRKVQINDKDDTSEYKHAFEIILKDGNSVIFSAKSAEEKNNWMAALISLQYRSTLERMLDVTVLQEEKEEQMRLPSAEVYRFAEPDSEENILFEENVQP*                                    
  Mouse SOS2_MOUSE SOS2-PH1 C IYKQHSPRRRPGDPVCLFYNRQLRSKHLAIKKMNEIQKNIDGWEGKDIGQCCNEFIMEGPLTRIGAKHERHIFLFDGLMISCKPNHGQTRLPGYSSAEYRLKEKFVMRKIQICDKEDACEYRHAFELVSKDENSVIFAAKSAEEKNNWMAALISLHYRSTLDRMLDSVLLKEENEQPLRLPSPDMYRFVVTDSEENIVFEDNLQS*                                    
  Mouse SWP70_MOUSE SWAP70-PH1 C HYKINFDDNKDGLSAWELIELIGNGQFSKGMDRQTVSMAINEVFNELILDVLKQGYMMKKGHKRKNWTERWFVLKPNIISYYVSEDLKDKKGDILLDENCCVESLPDKDGKKCLFLIKCFDKTFEISASDKKKKQEWIQAIYSTIHLLKLGSPPPHKEARQRRKELRRKLLAEQEELERQMKELQAANENKQQELESVRK*                                         
  Mouse TIAM1_MOUSE TIAM1-PH1 C RQGVYENFRRELEMSTTNSESLEEAGSAHSDEQSSGTLSSPGQSDILLTAAQGTVRKAGALAVKNFLVHKKNKKVESATRRKWKHYWVSLKGCTLFFYETDGRSGIDHNSVPKHAVWVENSIVQAVPEHPKKDFVFCLSNSLGDAFLFQTTSQTELENWITAIHSACAAAVARHHHKEDTLRLLKSEIKKLEQKIDMDEKMKKMGEMQLSSVTDSKKKKTI*                    
  Mouse TIAM1_MOUSE TIAM1-PH2 C SEEHYHLDVAIKTMNKVASHINEMQKIHEEFGAVFDQLIAEQTGEKKEVADLSMGDLLLHTSVIWLNPPASLGKWKKEPELAAFVFKTAVVLVYKDGSKQKKKLVGSHRLSIYEEWDPFRFRHMIPTEALQVRALPSADAEANAVCEIVHVKSESEGRPERVFHLCCSSPESRKDFLKSVHSILRDKHRRQLLKTESLPSAQQYVPFGGKRLCALKGARP*                     
  Mouse Q3TSM6_MOUSE TIAM2-PH1 C PLRQNIYENFMRELEMSRSNTEHVETSTETMESSSESVSSLEQLDLLFEKEQGVVRKAGWLFFKPLVTLQKERKLELVARRKWKQYWVTLKGCTLLFYETYGKNSTEQNSAPRCALFAEDSIVQSVPEHPKKEHVFCLSNSCGDVYLFQATSQTDLENWVTAIHSACASLFAKKHGKEDTVRLLKSQTRSLLQKIDMDSKMKKMAELQLSVVSDPKNRKA*                     
  Mouse TARA_MOUSE TRIOBP-PH1 C GEWKKHWFVLTDSSLKYYRDSTAEEADELDGEIDLRSCTDVTEYAVQRNYGFQIHTKDAVYTLSAMTSGIRRNWIEALRKTVRPTSAPDVTKLSDCNKENTLHGYGTQKSSLKIGEQRTGSEVIGRGGPR*                                                                                                               
  Mouse VAV_MOUSE VAV1-PH1 C TEKENLRLALDAMRDLAQCVNEVKRDNETLRQITNFQLSIENLDQSLANYGRPKIDGELKITSVERRSKTDRYAFLLDKALLICKRRGDSYDLKASVNLHSFQVRDDSSGERDNKKWSHMFLLIEDQGAQGYELFFKTRELKKKWMEQFEMAISNIYPENATANGHDFQMFSFEETTSCKACQMLLRGTFYQGYRCYRCR*                                         
  Mouse VAV2_MOUSE VAV2-PH1 C VKRDKETLKKISEFQCSIGNLQVKLEEFGRPKIDGELKVRSIVNHTKQDRYLFLFDKVVIVCKRKGYSYELKEVIELLFHKMTDDPMHNKDIKKWSYGFYLIHLQGKQGFQFFCKTEDMKRKWMEQFEMAMSNIKPDKANANH*                                                                                                  
  Mouse VAV2_MOUSE VAV2-PH1B C VKRDKETLKKISEFQCSIENLQVKLEEFGRPKIDGELKVRSIVNHTKQDRYLFLFDKVVIVCKRKGYSYELKEVIELLFHKMTDDPMHNKDIKKSHGKMWSYGFYLIHLQGKQGFQFFCKTEDMKRKWMEQFEMAMSNIKPDKANANH*                                                                                             
  Mouse VAV3_MOUSE VAV3-PH1 C VKRDNETLREIKQFQLSIENLNQPVLLFGRPQGDGEIRITTLDKHTKRERHIFLFDLAVIVCKRKGDNYEMKEIIDLQQYKIANNPTTDKENKKWSYGFYLIHTQGQNGLEFYCKTKDLKKKWLEQFEMALSNIRPDYADSNFHDFKMHTFTRVTSCRVCQMLLRGTFYQGYLCFKCGAK*                                                             
  Mouse Q8BGR1_MOUSE 2610034M16Rik-PH1 P MVVASDISRCPNTPWPTCRGYLHKRTHSGFVKGWRKRWFVLKHDGFLLYYKHRKDEGKWPPLDMIKLEGAEVDIDNSLGKPFVFNCMPQSGSRILCLCATSNQEMKRWLEAMQRAARPVHQNHVWEDVTVHNSSLPPLAIKH*                                                                                                   
  Mouse Q8BGR1_MOUSE 2610034M16Rik-PH2 P PVHQNHVWEDVTVHNSSLPPLAIKHPECLGLLHQLERSTDVWIQHYCILKDGCLYFYASIRSTQASGGLYLQGYSVSEQTHGFEQPVIELKPSSEEFKTFYFCAENKTENQRWIAALKTSIKKWLPLDQAIQEFMSRPLEETRM*                                                                                                 
  Mouse ARBK1_MOUSE ADRPK1-PH1 P LTISERWQQEVAETVFDTINAETDRLEARKKAKNKQLGHEEDYALGKDCIVHGYMSKMGNPFLTQWQRRYFYLFPNRLEWRGEGEAPQSLLTMEEIQSVEETQIKERKCLLLKIRGGKQFVLQCDSDPELVQWKKELRDAYREAQQLVQRVPKMKNKPRSPVVELSKVPLIQRGSANGL*                                                              
  Mouse Q3UGX1_MOUSE AFAP-PH1 P YESYDEEEEDGKGKKTRHQWPSEEASMDLVKDAKICAFLLRKKRFGQWTKLLCVIKDTKLLCYKSSKDQQPQMELPLQGCSITYIPRDSKKKKHELKITQQGTDPLVLAVQSKEQAEQWLKVIKEAYSGCSGPVDPECSPPPSTSAPVNKAELEKKLSSERPSSDGEGGVENGVTTCN*                                                               
  Mouse Q6A055_MOUSE ARFGEF18-PH1 P KVSEYEKDQRLREIAGKMDLKSSSKLKNGLTFRKEDMLQRQLHLEGMLCWKTTSGRLKDILAILLTDVLLLLQEKDQKYVFASVDSKPPVISLQKLIVREVANEEKAMFLISASLQGPEMYEIYTSSKEDRNAWMAHIQRAVESCPDEEEGPFSLPEEERKVVEARATRLRDFQERLSMKDQLIAQSLLEKQ*                                                 
  Mouse DDEF1_MOUSE DDEF1-PH1 P DLIKSSLQLDPKEVGGLYVASRANSSRRDSQSRQGGYSMHQLQGNKEYGSEKKGFLLKKSDGIRKVWQRRKCAVKNGILTISHATSNRQPAKLNLLTCQVKPNAEDKKSFDLISHNRTYHFQAEDEQDYIAWISVLTNSKEEALTMAFRGEQSTGENSLEDLTKAIIEDVQRLPGNDICCDCGSSEPTWLSTNLGILTCI*                                         
  Mouse Q6A0B7_MOUSE DGKD-PH1 P TILKEGMLTKQNNSFQRSKRRYFKLRGRTLYYAKTAKSIIFDEVDLTDASVAESSTKNVNNSFTVITPCRKLILCADNRKEMEDWIAALKTVQNKEHFEPTQYSMDHFSGMHNWYACSHARPTYCNVCREVLSGVTSHGLSCEVCKFKAHKR*                                                                                         
  Mouse DOK1_MOUSE DOK1-PH1 P MDGAVMEGPLFLQSQRFGTKRWRKTWAVLYPASPHGVARLEFFDHKGSSSRGGRGGSRRLDCKMIRLAECVSVVPVTVESPPEPGAAAFRLDTAQRSHLLAADAVSSTAWVQTLCRTAFPKGGWALAQTENQPKFSALEMLENSLYSPTW*                                                                                           
  Mouse DOK4_MOUSE DOK4-PH1 P MATNFNDIVKQGYVKMKSRKLGIYRRCWLVFRKSSSKGPQRLEKYPDEKSVCLRGCPKVTEISNVKCVTRLPKETKRQAVAIIFTDDSARTFTCDSELEAEEWYKTLSVECLGSRLNDISLGEPDLLAP*                                                                                                                
  Mouse DOK5_MOUSE DOK5-PH1 P NFNDIVKQGYVRIRSRRLGIYQRCWLVFKKASSKGPKRLEKFSDERAAYFRCYHKVTELNNVKNVARLPKSTKKHAIGIYFNDDTSKTFACESDLEADEWCKVLQMECVGTRINDISLGEPDLLATGVEREQSERFNVYLMPSPNLDVHGECALQITYEY*                                                                                 
  Mouse Q3TYF3_MOUSE GEFT-PH1 P MMSLGRLRGFEGKLTAQGKLLGQDTFLVTEPEAGGLLSSRGRERRVFLFEQIIIFSEALGGGGRGGAQPGYVYKNSIKVSCLGLEGNLQGNPCRFALTSRGPEGGIQRYVLQASDPAVSQAWIKQVAQILESQRDFLNALQSPIEYQRRESQTNSLGRPGGPWVGSPGRMRPGDLAQ*                                                                
  Mouse IRS1_MOUSE IRS1-PH1 P MASPPDTDGFSDVRKVGYLRKPKSMHKRFFVLRAASEAGGPARLEYYENEKKWRHKSSAPKRSIPLESCFNINKRADSKNKHLVALYTRDEHFAIAADSEAEQDSWYQALLQLHNRAKAHHDGAGGGCGGSCSGSSGVGEAGEDLSYDTGPGPA*                                                                                       
  Mouse Q2L4X0_MUSMM MCF2-PH1 P GEGTTKLKEALDSMLELLRSVNDSMHQTAINGYVGNINELGKMVLQGSFNVWLGHRKGATKMKDFARFKPMQRHLFLYEKAVMFCKRRFESGEGADRYPSYSFKHCLKMEDVGITEHVKGDNRKFEIRYSEKEEIYIVQAPNVDVKMLWLKEIRKILVQQKELMTAKTQQDQALDQDQLFPQQQNAELCKSSPFCVCEET*                                         
  Mouse MRIP_MOUSE M-RIP-PH1 P MSAAKENPCRKFQANIFNKSKCQNCFKPRESHLLNDEDLTQAKPIYGGWLLLAPDGTDFDNPVHRSRKWQRRFFILYEHGLLRYALDEMPTTLPQGTINMNQCTDVVDGEARTGQKFSLCILTPDKEHFIRAETKEIISGWLEMLMVYPRTNKQNQKKKRKVEPPTPQEPGPAKMAVTSSSGGSSGSSSSIPSAEKVPTT*                                         
  Mouse Q05DG3_MOUSE PLCD1-PH1 P MDSGRDFLTLHGLQDDPDLQALLKGSQLLKVKSSSWRRERFYKLQEDCKTIWQESRKVMRSPESQLFSIEDIQEVRMGHRTEGLEKFARDIPEDRCFSIVFKDQRNTLDLIAPSPADVQHWVQGLRKIIDRSGSMDQRQKLQHWIHSCLRKADKNKDNKMNFKEVKDFLKELNVQVDDSY*                                                             
  Mouse Q3U4E2_MOUSE PLCL2-PH1 P GPVPRDSKPGGLPRRSSIIKDGTKQKRERKKTVSFSSMPTEKKISSASDCINSMVEGSELKKVRSNSRIYHRYFLLDADMQSLRWEPSKKDSEKAKIDIKSIKEVRTGKNTDIFRSNGISEQISEDCAFSVIYGENYESLDLVANSADVANIWVTGLRYLISYGKHTLDMLESSQDNMRTSWISQMFSEIDVDGLGHITLCHAVQCIRNLNPGLKTSKIE*                     
  Mouse PKHB1_MOUSE PLEKHB1-PH1 P MSPATPVPPDSILESPFEEMALVRGGWLWRQSSILRRWKRNWFALWLDGTLGYYHDETAQDEEDRVVIHFNVRDIKVGQECQDVQPPEGRSRDGLLTVNLREGSRLHLCAETRDDAIAWKTALMEANSTPVRVYSPYQDYYEVVP*                                                                                                
  Mouse PKHF1_MOUSE PLEKHF1-PH1 P MVDHLANTEINSQRIAAVESCFGASGQPLALPGRVLLGEGVLTKECRKKAKPRIFFLFNDILVYGSIVLSKRKYRSQHIIPLEEVTLEPLPETLQAKNRWMIKTAKKSFVVSAASTTERQEWISHIEECVRRQLLATGRQPTTEHAAPWIPDKATDICMRCTQTRFSALTRRHHCRKCGF*                                                             
  Mouse Q2PFD7_MOUSE PSD3-PH1 P EWAVDDEEKKKSPSESTEEKANGTHPKTISRIGSTTNPFLDIPHDPNAAVYKSGFLARKIHADMDGKKTPRGKRGWKTFYAVLKGTVLYLQKDEYKPEKALSEEDLKNAVSVHHALASKATDYEKKPNVFKLKTADWRVLLFQTQSPEEMQGWINKINCVAAVFSAPPFPAAIGSQKKFSRPLLPATTTKLSQEEQLKSHESKLKQITTEL*                              
  Mouse Q7TPZ6_MOUSE RALGPS2-PH1 P ETSWPAFESSAESEDLAVHLYPGAVTIQGVLRRKTLLKEGKKPTVASRTKYWAALCGTQLFYYAAKSLKATERKHFKSTSNKNVSVVGWMVMMADDPEHPDLFLLTDSEKGNSYKFQAGSRMNAMLWLKHLSAACQSNKQQVPTNLMTFE*                                                                                           
  Mouse APS_MOUSE SH2B2-PH1 P RKGFWLRNMSLCVVDGVRDLWHRRSSPEPDGGATPKAAEPASEPRDKWTRRLRLARTLAAKVELVDIQREGALRFMVADDAASGPGGTAQWQKCRLLLRRAVAGERFRLEFFVPPKASRPKVSIPLSAIIEVRTTMPLEMPEKDNTFVLKVENGAEYILETIDSLQKHSWVADIQGCVDPGDSEEDTGLSCARGGCLASRVASCSCELLTDADMPRPPETTTAVGAVVTA*           
  Mouse SPTB2_MOUSE SPNB2-PH1 P AGTMETSEMVNGAAEQRTSSKESSPVPSPTLDRKAKSALPAQSAATLPARTLETPAAQMEGFLNRKHEWEAHNKKASSRSWHNVYCVINNQEMGFYKDAKSAASGIPYHSEVPVSLKEAICEVALDYKKKKHVFKLRLSDGNEYLFQAKDDEEMNTWIQAISSAISSDKHDTSASTQSTPASSRAQTLPTSVVTITSESSPGKREKDKEKDKEKRFSVFGKKK*                  
  Mouse Q8K4P5_MOUSE VEPH1-PH1 P DLEQLQLHLEEVRFFDVFGFSETAGAWQCFMCNNPEKATVVNQDGQPLIEGKLKEKQVRWKFIKRWKTRYFTLAGNQLLFQKGKSKDDPDDPPIELSKVQSVKAVAKKRRDRSLPRAFEIFTDSKTYVFKAKDEKNAEEWLQCINVALAQAKERESREVTTYL*                                                                              
  Mouse AKT1_MOUSE AKT1-PH1 T MNDVAIVKEGWLHKRGEYIKTWRPRYFLLKNDGTFIGYKERPQDVDQRESPLNNFSVAQCQLMKTERPRPNTFIIRCLQWTTVIERTFHVETPEEREEWATAIQTVADGLKRQEEETMDFRSGSPSDNSGAEEMEVSLAKPKHRVTMNE*                                                                                            
  Mouse AKT2_MOUSE AKT2-PH1 T MNEVSVIKEGWLHKRGEYIKTWRPRYFLLKSDGSFIGHKERPEAPDQTLPPLNNFSVAECQLMKTERPRPNTFVIRCLQWTTVIERTFHVDSPDEREEWMRAIQMVANSLKQRGPGEDAMDYKCGSPSDSSTSEMMEVAVNKARAKVTMNDFDYLKLLGK*                                                                                 
  Mouse AKT3_MOUSE AKT3-PH1 T MSDVTIVKEGWVQKRGEYIKNWRPRYFLLKTDGSFIGYKEKPQDVDLPYPLNNFSVAKCQLMKTERPKPNTFIIRCLQWTTVIERTFHVDTPEEREEWTEAIQAVADRLQRQEEERMNCSPTSQIDNIGEEEMDASTTHHKRKTMND*                                                                                              
  Mouse BTK_MOUSE BTK-PH1 T MAAVILESIFLKRSQQKKKTSPLNFKKRLFLLTVHKLSYYEYDFERGRRGSKKGSIDVEKITCVETVIPEKNPPPERQIPRRGEESSEMEQISIIERFPYPFQVVYDEGPLYVFSPTEELRKRWIHQLKNVIRYNSDLVQKYHPCFWIDGQYLCCSQTAKNAMGCQILENR*                                                                      
  Mouse CNKR2_MOUSE CNKSR2-PH1 T QDIMGTPVPETTLYHTFQQSSLQHKSKKKNKGPIAGKSKRRISCKDLGRGDCEGWLWKKKDAKSYFSQKWKKYWFVLKDASLYWYINEEDEKAEGFISLPEFKIDRASECRKKYAFKACHPKIKSFYFAAEHLDDMNRWLNRINMLTAGYAERERIKQEQDYWSESDKEEADTPSTPKQDSPPPPYDTYPRPPSMSC*                                            
  Mouse DAPP1_MOUSE DAPP1-PH1 T ANQPLIGSETGTLMVLKHPYPREVEEPCIYESVRVHTAMQTGRTENDLVPTAPSLGTKEGYLTKQGGLVKTWKTRWFTLQRNELKYFKDQMSPEPIRILDLTECSAVQFDYSQERVNCFCLVFPFRTFYLCAKTGVEADEWIKILRWKLSKIRKQLDQGEDTVRSRSFIFK*                                                                      
  Mouse FGD6_MOUSE FGD6-PH2 T LDHQLSPRVGSPGNHKSPSSALSSVLHSIPSGRKQKKIPAALKEVSANTEDSTMSGYLYRSKGSKKPWKHLWFVIKNKVLYTYAASEDVAALESQPLLGFTVTLVKDENSESKVFQLLHKGMVFYVFKADDAHSTQRWIDAFQEGTVL*                                                                                             
  Mouse GAB1_MOUSE GAB1-PH1 T MSGGEVVCSGWLRKSPPEKKLKRYAWKRRWFVLRSGRLTGDPDVLEYYKNDHAKKPIRIIDLNLCQQVDAGLTFNKKEFENSYIFDINTIDRIFYLVADSEEDMNKWVRCICDICGFNPTEEDPVKPLTGSSQAPVDSPFAISTAPASSQMEASSVALPPPYQVISLPPH*                                                                       
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  Mouse GAB2_MOUSE GAB2-PH1 T MSGGGGDDVVCTGWLRKSPPEKKLRRYAWKKRWFILRSGRMSGDPDVLEYYKNEHSKKPLRIINLNLCEQVDAGLTFNKKELQDSFVFDIKTSERTFYLVAETEADMNKWVQSICQICGFNQAEESTDSLRNLSSASHGPRSSPAEFSSSQHLLRERKSSAPSHSSQPTL*                                                                       
  Mouse ITK_MOUSE ITK-PH1 T MNNFILLEEQLIKKSQQKRRTSPSNFKVRFFVLTKASLAYFEDRHGKKRTLKGSIELSRIKCVEIVKSDISIPCHYKYPFQVVHDNYLLYVFAPDCESRQRWVLTLKEETRNNNSLVSKYHPNFWMDGRWRCCSQLEKPAVGCAPYDPS*                                                                                            
  Mouse P70316_MOUSE MYO10-PH1 T QEALKQGWLHKKGGGSSTLSRRNWKKRWFVLRQSKLMYFENDSEEKLKGTVEVRTAKEIIDNTSKENGIDIILADRTFHLIAESPEDASQWFSVLSQVHSSTDQEIREMHDEQANPQNAVGTLDVGLIDSVCASDSPDRPNSFVIITANRVLHCNA*                                                                                     
  Mouse Q80UX3_MOUSE OSBPL3-PH1 T MSDEKNLGVSQKLVSPSRSTSSCSSKQGSRQDSWEVVEGLRGEMTYTQEPPVQKGFLLKKRKWPLKGWHKRFFCLEKGILKYAKSQADIEREKLHGCIDVGLSVMSVKKSSKCIDLDTEEHIYHLKVKSEELFDEWVSKLRHHRMYRQNEIAMFPRDVNHFFSGSSVTDSAPGVFESVSSRKRSSLSKQNSFPPGSNLSF*                                         
  Mouse Q3TAX1_MOUSE OSBPL7-PH1 T MDFQERDTPSLAESTQSSKPSSTQQASELWEVMEEPRGRLGADDIMPERQEGHLLKKRKWPLKGWHKRYFVLEDGILHYATTRQDITKGKVHGSIDVRLSVMSINKKAQRIDLDTEDNIYHLKIKSQDLFHSWVAQLRAHRLAQRLDMPSATHRKAPGTQMLTAGSASTLPGVGPREKVSSWLRDS*                                                       
  Mouse PDPK1_MOUSE PDPK1-PH1 T QRSGSNIEQYIHDLDTNSFELDLQFSEDEKRLLLEKQAGGNPWHQFVENNLILKMGPVDKRKGLFARRRQLLLTEGPHLYYVDPVNKVLKGEIPWSQELRPEAKNFKTFFVHTPNRTYYLMDPSGNAHKWCRKIQEVWRQQYQSNPDAAVQ*                                                                                          
  Mouse PHLB1_MOUSE PHLDB1-PH1 T EVKLREKQFSQARPLTRYLPNRKEDFDLKTHIESSGHGVDTCLHVVLSSKVCRGYLIKMGGKIKSWKKRWFVFDRLKRTLSYYVDKHETKLKGVIYFQAIEEVYYDHLRSAAKSPNPALTFCVKTHDRLYYMVAPSAEAMRIWMDVIVTGAEGYTQFMN*                                                                                  
  Mouse PLEK2_MOUSE PLEK2-PH1 T MEDGVLKEGFLVKRGHIVHNWKARWFILRQNTLLYYKLEGGRRVTPPKGRIVLDGCTITCPCLEYENRPLLIKLKTRTSTEYFLEACSREERDSWAFEITGAIHAGQPGKIQQLHILKNSFKLPPHISLHRIVDKMHD*                                                                                                       
  Mouse PLEK2_MOUSE PLEK2-PH2 T EQFLDDSTALYTFAESYKKKVSSKEEISLSTMELSGTVVKQGYLSKQGHKRKNWKVRRFVLRKDPAFLHYYDPSKEENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQGNLFKVITKDDTHYYIQASSKAERAEWIEAIKKLT*                                                                                                  
  Mouse PKHA1_MOUSE PLEKHA1-PH1 T MTDIVGGVPIITPTQKEEVNECGESLDRNNLKRSQSHLPYFAPKPPSDSAVIKAGYCVKQGAVMKNWKRRYFQLDENTIGYFKSELEKEPLRVIPLKEVHKVQECKQSDIMMRDNLFEIVTTSRTFYVQADSPEEMHSWIKAVSGAIVAQRGPGRSSSSMRQARRLSNPCIQRSIPAGLQN*                                                            
  Mouse PKHA2_MOUSE PLEKHA2-PH2 T SQNGGDGQEGCEPGTHAFLRRSQSYIPTSGCRPSTGPPLIKSGYCVKQGNVRKSWKRRFFALDDFTICYFKCEQDREPLRTIPLKDVLKTHECLVKSGDLLMRDNLFEIITTSRTFYVQADSPEDMHSWIEGIGAAVQALKCHPREPSFSRSISLTRPGSSTLTSAPNSILSRRRPPAEEKRGLCKAPSV*                                                   
  Mouse PLEK_MOUSE PLEK-PH1 T MEPKRIREGYLVKKGSVFNTWKPMWVVLLEDGIEFYKKKSDNSPKGMIPLKGSTLTSPCQDFGKRMFVLKITTTKQQDHFFQAAFLEERDAWVRDIKKAIKCIEGGQKFARKSTRRSIRLPETIDLGALYLSMKD*                                                                                                          
  Mouse CYH1_MOUSE PSCD1-PH1 T VERFIAMNRGINDGGDLPEELLRNLYESIKNEPFKIPEDDGNDLTHTFFNPDREGWLLKLGGGRVKTWKRRWFILTDNCLYYFEYTTDKEPRGTIPLENLSIREVEDSKKPNCFELYIPDDKDQVIKACKTEADGRVVEGNHTVYRISAPTPEEKEDWIKCIKAAISGDPFYEMLAARKKKVSSTKRH*                                                     
  Mouse CYH2_MOUSE PSCD2-PH1 T KIPEDDGNDLTHTFFNPDREGWLLKLGGGRVKTWKRRWFILTDNCLYYFEYTTDKEPRGIIPLENLSIREVDDPRKPNCFELYIPNNKGQLIKACKTEADGRVVEGNHMVYRISAPTQEEKDEWIKSIQAAVSVDPFYEMLAARKKRISVKKKQEQP*                                                                                    
  Mouse CYH3_MOUSE PSCD3-PH1 T KIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTDNCLYYFEYTTDKEPRGIIPLENLSIREVEDPRKPNCFELYNPSHKGQVIKACKTEADGRVVEGNHVVYRISAPSPEEKEEWMKSIKASISRDPFYDMLATRKRRIANKK*                                                                                          
  Mouse RASA2_MOUSE RASA2-PH1 T GCQSRKKSRFKKSVMCEFLKMFQEERYFTDVKKFLDEISSTETKESSGTSEPVHLKEGEMYKRAQGRTRIGKKNFKKRWFCLTSRELTYHRQQGKDAIYTIPVKNILAVEKLEEGSFNKKNMFQVIHTEKTLYIQANNCVEANEWIDVLCRVSRCNHNRLSSFHPSAYLNGNWLCCQETSESTPGCKPCTAGIPADIQIDIDEDRETER*                                
  Mouse RASA3_MOUSE RASA3-PH1 T SKSKSASFKESYMATFYEFFNEQKYADAVKNFLDLISSSGRRDPKSIEQPILLKEGFMIKRAQGRKRFGMKNFKKRWFRLTNHEFTYQKSKGDQPLCNIPIENILAVERLEEESFRMKNMFQVIQPERALYIQANNCVEAKDWIDILTKVSQCNQKRLTVFHPSAYLNGHWLCCRASSDTAAGCTPCTGG*                                                   
  Mouse 3BP2_MOUSE SH3BP2-PH1 T MAAEEMQWPVPMKAIGAQNLLTMPGGVAKAGYLHKKGGTQLQLLKWPLRFVIIHKRCIYYFKSSTSASPQGAFSLSGYNRVMRAAEETTSNNVFPFKIIHISKKHRTWFFSASSEDERKSWMALLRREIGHFHEKKELPLDTSDSSSDTDSFYGAVERPIDISLSSYPMDNEDYEHEDED*                                                             
  Mouse TEC_MOUSE TEC-PH1 T MNFNTILEEILIKRSQQKKKTSPLNYKERLFVLTKSVLSYYEGRAEKKYRKGVIDISKIKCVEIVKNDDGVIPCQNKFPFQVVHDANTLYIFAPSPQSRDRWVKKLKEEIKNNNNIMIKYHPKFWADGSYQCCRQTEKLAPGCEKYNLFESSIRKTLPPA*                                                                                 
  Mouse PHLPP_MOUSE PHLPP-PH1 T KPHSTGSSERIQLSGMYNVRKGKMQLPVNRWTRRQVILCGTCLIVSSVKDSVSGKMHVLPLIGGKVEEVKKHQHCLAFSSSGPQSQTYYICFDTFTEYLRWLRQVSKVASQRISSVDLSCCSLEHLPANLFYSQDLTHLNLKQNFLRQTPTLPAARGLG*                                                                                  
  Human ARHGAP25-PH1H ARHGAP25-PH1H C mslklprnwdfnlkveaakiarsrsvmtgeqmaafhpsstpnplerpikmgwlkkqrsivknwqqryfvlraqqlyyykd�eedtkpqgcmylpgctikeiatnpeeagkfvfeiipaswdqnrmgqdsyvlmassqaemeewvkflrrvagtpcgvfgqr�ldetvayeqkfgphlvpilv
  Human NM_001040118.1 CENTD2-PH1H C TCFEVNEREEAERPLHFAEKVLPILHGLGTDSHLVVKKHQAMEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFH�DRYFILNSSCLRLYKEVRSQRPWSGAPETSHRPEKEWPIKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDT�QMELREWFATFLFVQHDGLVWPSEPSRVSRAVPEVRLGSVSLIPLRGSENEMRRSVAAFTADPLSLLRNV
  Human NM_080612.2 GAB3-PH1H T MSAGDAVCTGWLVKSPPERKLQRYAWRKRWFVLRRGRMSGNPDVLEYYRNKHSSKPIRVIDLSECAVWKHVGPSFVRKEF�QNNFVFIVKTTSRTFYLVAKTEQEMQVWVHSISQVCNLGHLEDGADSMESLSYTPSSLQPSSASSLLTAHAASSSLPRDD�PNTNAVATEETRSESELLFLPDYLVL
  Human XM_928224.2 LOC653583-PH1H T SSGPAVPAITAPPTPPHPPGPRILDLRQHLEGWGHNPENCPHVQVSGCCCRGPLVKMGGRIKTWRKRWFCFDRQARRLAY�YADKEETKLKGVIYFQAIEEVYYDHLRCAFKSPNPRLTFCVKTYERLFYMVAPSPEAMRIWMDVIVTAADENHAP
  Human NM_145739.1 OSBPL6-PH1H T MSSDEKGISPAHKTSTPTHRSASSSTSSQRDSRQSIHILERTASSSTEPSVSRQLLEPEPVPLSKEADSWEIIEGLKIGQ�TNVQKPDKHEGFMLKKRKWPLKGWHKRFFVLDNGMLKYSKAPLDIQKGKVHGSIDVGLSVMSIKKKARRIDLDTEEHIYH�LKVKSQDWFDAWVSKLRHHRLYRQNEIVRSPRDASFHIFPSTSTAESSPAANVSVMDGKMQPNSFPWQSPLPCSNSLPAT�CTTGQSKVAAWLQD
  Human NM_145753.1 PHLDB2-PH1H T EKEVKIRERQRAQARPLTRYLPVRKEDFDLRSHVETAGHNIDTCYHVSITEKTCRGFLIKMGGKIKTWKKRWFVFDRNKR�TFSYYADKHETKLKGVIYFQAIEEVYYDHLKNANKSPNPLLTFSVKTHDRIYYMVAPSPEAMRIWMDVIVTGAEGYTHFL�L
  Human NM_013385.2 PSCD4-PH1H T PFERFVSMNRGINNGSDLPEDQLRNLFDSIKSEPFSIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTDNCL�YYFEFTTDKEPRGIIPLENLSVQKVDDPKKPFCLELYNPSCRGQKIKACKTDGDGRVVEGKHESYRISATSAEERDQWIE�SIRASITRVPFYDLVSTRKKKIASKQ
  Human NM_022047.2 DEF6-PH1H C QVAQTTGGLSVWQFLELFNSGRCLRGVGRDTLSMAIHEVYQELIQDVLKQGYLWKRGHLRRNWAERWFQLQPSCLCYFGS�EECKEKRGIIPLDAHCCVEVLPDRDGKRCMFCVKTANRTYEMSASDTRQRQEWTAAIQMAIRLQAEGKTSLHKDLKQKRR�EQREQRERRRAAKEEELLRLQ
  Human NM_002972 SBF1-PH1H T MRQAARRSTSTLYSQFQTAESENRSYEGTLYKKGAFMKPWKARWFALDKTKHQLRYYDHRVDTECKGVIDLAEVEAVAPGTPTMGAPKTVDEKAFFDVKTTRRVYNFCAQDVPSAQQWVDRIQSCLSDA
  Human NM_030962 SBF2-PH1H C MNLPSYQKRSLLHLPDSSMGEEQNSSISPSNGVERRAATLYSQYTSKNDENRSFEGTLYKRGALLKGWKPRWFVLDVTKHQLRYYDSGEDTSCKGHIDLAEVEMVIPAGPSMGAPKHTSDKAFFDLKTSKRVYNFCAQDGQSAQQWMDKIQSCISDA
  Human NM_020715 PLEKHH1-PH1 C MRGVSMSSLSSEGDYAIPPDACSLDSDYSEPEHKLQRTSSYSTDGLGLGGESLEKSGYLLKMGSQVKTWKRRWFVLRQGQIMYYKSPSDVIRKPQGQVDLNSRCQIVRGEGSQTFQLISEKKTYYLTADSPSLLEEWIRVLQSLLKVQATGPPALLRGGTK
  Dros dCG12467-PH1 dCG12467-PH1 C MLSFESGLSDDYALPPDAVSESTCMDASMPSLLMRQSYVDSPSKKIESLEKMGHLAKLGGKLKTWRKRWFVLKNGSLNYW�KSQHDVQRKPQGQIQLDEVCRINRAEGASTFEIDTGKKVYYLTADSHATMDDWIRVLQNVQRRNATKLLLSRDDQ.
  Dros CG5004-PH1-DR CG5004-PH1-DR C SDRKRVLPKHQRPLTRYLPIFSPDLNLRHHIETAGHQIDPCPHVFVDAHSCRGYLHKLGATFHAWSRRWFVLDRQRSALI�YYSDKSERKPRGGAYFATIDEVYLDHLNASKSGRPHCTFIVKTKKRSYNLQAASDSAARIWIDAIITGAQGNLDY
  Dros vap-PH1-DR vap-PH1-DR C NHPVVNGIQPEFNQQYVVEKAAEKIYATLRECRDQIGLKKIKGIKHHGHLNKKSDKTTKWKQLYFALINDGSETQLCFYD�NPKKTKPKGLIDLSCAYLYQCHDSLWERPYCFQIVERALPCLATVTYLCAPSQESYVEWINSLKAQCDSQLSRAQKKVSR�LRELR
  Dros Akt1-PH1-DR Akt1-PH1-DR T SAEKFSWQQSWPSRTSAAPTHDSGTMSINTTFDLSSPSVTSGHALTEQTQVVKEGWLMKRGEHIKNWRQRYFVLHSDGRL�MGYRSKPADSASTPSDFLLNNFTVRGCQIMTVDRPKPFTFIIRGLQWTTVIERTFAVESELERQQWTEAIRNVSSRLIDV�GEVAMTPSEQTDMTDVDMATIAEDELSEQFSVQGTTCNSSGVK
  Dros CG14366-PH1-DR CG14366-PH1-DR T PKATPSSEESSSNSTKSPSHAPLDRKKSAGSIQALKSPITKRPPSTPVTLSGWLHKQGSDGLKVWRKRWFVLAEYCLYYY�KGPEEEKLLGSVLLPSYRVSACLPEDKIYRKFAFKCEHQNMRTYWLAADNSEAMMQWVRALAAASLMQAPSSGESEPSVN�SSLNHSGENSDSGIHTLQSHPGKGQPTPSSENT�
  Dros Grp1-PH1-DR Grp1-PH1-DR T KIPQDDGNDLMHTFFNPDKEGWLWKQGGRYKSWKRRWFILNDNCLYYFEYTTDKEPRGIIPLENISVREIHDRSKPHCFE�LFATGGADIIKACKTDSEGKVVEGKHTVYRMSAATEEDQQEWIKRLTQSISHNPFYDILVQRKKKALSKS
  Dros dBTK29A-PH1B(1-223) dBTK29A-PH1-DR T MMGTKHRNSHVNGSIKSSSSLRSSSKSFQAKMDLMSERLYDVVKSGSMVKRAQNKKRFTPVNYKHRWFELTKRTFSYFDVENVERRRERGRIHLKGVRLVEEATVSGEGGDPFAPDGYPFQVGYCEISASANSHQLENGNGGGSGVGIEGQQSGRAVPQYTLYVIANSEKERSEWIRAIRQVCEDSNTPKSYRYHPGLWSGKKWSCCKGLSRTTFGCRAAAHW
  Dicty CRAC-PH-DICTY CRAC-PH-DICTY T mgkterkkellelfeyekikgdvsyssimkkaggngkgfldryfalhrnyilyyklgksslkpddkqepqgyinlmdcnp�ddtkeiaplmfqishkhrtyivkakdessmkqfltlliarirslekididklgctvvvltkvkkfrevltnplilpdrvs�pemaeewvkqmknynasfnl
  Dicty AKT-PH-DICTY AKT-PH-DICTY T mstapikhegfltkegggfkswkkrwfilkggdlsyyktkgelvplgvihlntsghiknsdrkkrvngfevqtpsrtyfl�cseteeerakwieilinerelllnggkqpkksekvgvadfellnlvgkgsfgkviqvrkkdtgevyamkvlskkhivehn�evehtlsernilqkinhpfl
  Dicty PHDA-PH-DICTY PHDA-PH-DICTY T mrlerdelllqalnyksikdkviystvmkkaggnkkgflsrlfvlykgfviyyktktlltspekpqgyidlrecdpskvk�tilddtdmtfqivhragrtflikgeepkpfrrffeickcvalkltqitftlpvekqtllnqildcnmskedfkhnielfl�kdgfvfnvnlisqerteevk
  Celegans F59A6.5-PH1-CE F59A6.5-PH1-CE C shcdvhvhascaprvnntcgmplqcatyyrenhttvsssgvsegrmngwlrvyrddmtgstwiaswammdltrisfytnd�gadlekpffsidlnkeqwvlrtgqempvdcddsmrannvlmikmprrclyilapsqpsarrwaeclqtaqrkrmmlnske�ssiaeftcllvlnspnnlkifkaytiedw
  Celegans let-502-PH1-CE let-502-PH1-CE C DMQTTQDALRDELKECKEELANRNVNTRYEDKRSLDSREGIPSSLSNQHIQMEGWLSLRDNTKKSRKPKWTNCFVALNEY�SFTIYVDEKAVSVILLIEAGAMAHVRHVTAADLRNVDDSQLPKIFHIMYDDASCNSSRHASNSDLSMIESFREESWKRHD�FQELSYHIRTFCDVCNKKLSDII
  Celegans obr-1-PH1-CE obr-1-PH1-CE C MPSLSEFLRKRRARQRRLQAVPSNNKKKSNNNNIMSSTSSGKSRRAASLSSINNFEHLASVEKAGWLNKWTNYLKGYRQR�WFVLDSNATLSYYRNPSEVGHTCRGSINLQEARVHTDKTTSCIVISGQSQTFHVKPQNEMDRQQWTNSLEYMRHKAITRA�ESEEDEDAQMAKTDSNRSDALILANRQMSGKLCDLRTAANMMNKQG
  Celegans sec7-PH1-CE sec7-PH1-CE C KIPDEVSTSGKGTVNDILLHAEREGWLFKQSSNPLFSGALSWKKRWFVLSENCLYYFDQMTDKEPKGIITLANVGIRKVE�APSRPFMFEIFSLSDGQIKACKTEQDGRLVEGRHSIYKICAVNDEDMRSWINAISRMMAPQQHLLARPKSTH
  Celegans akt-1-PH1-CE akt-1-PH1-CE T MSMTSLSTKSRRQEDVVIEGWLHKKGEHIRNWRPRYFMIFNDGALLGFRAKPKEGQPFPEPLNDFMIKDAATMLFEKPRP�NMFMVRCLQWTTVIERTFYAESAEVRQRWIHAIESISKKYKGTNANPQEELMETNQQPKIDEDSEFAGAAHAIMGQPSSG�HGDNCS
  Celegans akt-2-PH1-CE akt-2-PH1-CE T MSTENAHLQKEDIVIESWLHKKGEHIRNWRPRYFILFRDGTLLGFRSKPKEDQPLPEPLNNFMIRDAATVCLDKPRPNMF�IVRCLQWTTVIERTFYADSADFRQMWIEAIQAVSSHNRLKENAGNTSMQEEDTNGNPSGESDVNMDATSTRSDNDFESTV�MNI
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DIDPRRTAVTTPKGETRQLVKDGFLVEVSESSRKLRHVFLFTDVLLCAKLKKTSAGKHQQYDCKWYIPLADLVFPSPEESEASPQVHPFPDHELEDMKMKISALKSEIQKEKANKGQSRAIERLKKKMFENEFLLLLNSPTIPFRIHNRNGKSYLFLLSSDYERSEWREAIQKLQKKDLQAFVLSSVELQVLTGSCFKLRTVHNIPVTSNKDDDESPGLYGF*                   
KVASYEKKVRLGEIYTKTDSKSIMRMKSGQMFAKEDLRRKKLVRDGSVFLKSTTGRLKEVQAVLLTDILVFLQEKDQKYVFASLDHKSTVISLKKLIVREVAHEEKGLFLISMGVKDPEMVEVHASSREERNSWIQIIQDTINSLNRDEDEGIPSE*                                                                                     
YTVFKNPQNFYLDNKGKKENKETNEKMNAKNKEYLLEESFCGTSIIVPELEGALYLKEDGKKSWKRRYFLLRASGIYYVPKGKTKTSRDLACFIQFENVNIYYGIQCKMKYKAPTDHCFVLKHPQIQKESQYIKYLCCDDARTLSQWVMGIRIAKYGKTLYDNYQRAVARAGLASRWTNLGTVGTPMPAQPSTVPSGLKTGTSQPN*                                   
YHQGHELSKDFNHYKMELQINIQNTRNRFEGTRSEVEELMNKIRQNPKDQKRASQFTAEGYLYVQEKRPAPFGSSWVKHYCMYRKTAKKFNMIPFEHRSGGKLGDGEAFFLKECTKRHMDSTDRRFCFDIEAADRPGVPLTVQAFSEEERKQWLEALGGKEALFHTFNRAIVPRPEGGAQLDKMGF*                                                       
GLVKELLSNVDQDVHELEKEARLQEIYNRMDPRAQTPVPGKGPFGRDELLRRKLIHEGCLLWKTATGRFKDVLLLLMTDVLVFLQEKDQKYIFTSLDKPSVVSLQNLIVRDIANQAKGMFLISSGPPEMYEVHAASRDDRTTWIRVIQQSVRL**                                                                                       
KTGESECRYYKERLLYLEEGQKDSLIDSSRVLCCHGELKNNRGVKLHVFLFQEVLVITRAVTHNEQLCYQLYRQPIPVKDLTLEDLQDGEVRLGGSLRGAFSNNERVKNFFRVSFKNGSQSQTHSLQANDTFNKQQWLNCIRQAKETVLSAAGQAGLLDSEGLVQGPGTENREPQGETKLEQMDQSDSESDCSMDTSE*                                           
VRKRKELELQILTEPIRSWEGDDIKTLGSVTYMSQVTIQCAGSEEKNERYLLLFPNLLLMLSASPRMSGFIYQGKLPTTGMTITKLEDSENHRNAFEISGSMIERILVSCTSQQDLHEWVEHLQKQTKVTSVSNPTIKPHSVPSHTLPSHPLTPSSKHADSKPVALTPAYHTLPHPSH*                                                               
ALEDKELGRVILHPTPNSPKQSEWHKMTVSKNCPDQDLKIKLAVRMDKPQNMKHSGYLWTIGKNVWKRWKKRFFVLVQVSQYTFAMCSYREKKAEPQELLQLDGYTVDYTDPQPGLEGGRAFFNAVKEGDTVIFASDDEQDRILWVQAMYRATGQSHKPVPPTQVQKLNAKGGNVPQLDAPISQFYADRAQKHGMDEFISSNPC*                                     
AELDQLVIDSAVEKREMERKHAAIQQRDFSYDEPKVEFDVDAPSGVVMEGYLFKRASNAFKTWNRRWFSIQNSQLVYQKKLKDALTVVVDDLRLCSVKPCEDIERRFCFEVVSPTKSCMLQADSEKLRQAWVQAVQASIASAYRESPDSCYSERLDRTASPSTSSIDSTTDSRERGVKG*                                                              
DPVHSTPYLLAKKAGQSLQMEFLYHNKFSDFPQHDIHSEGVLSQESSQSTFLCDFLYQAPSAASKLSSEKKLLEETNKKWCVLEGGFLSYYENDKSTTPNGTININEVICLAIHKEDFYLNTGPIFIFEIYLPSERVFLFGAETSQAQRKWTEAIAKHFVPLFAENLTEADYDLIGQLFYKDCHALDQWRKGWFAMDKSSLHFCLQTQE*                                
ERPLHYTENVLEQVLQWSSLAEPGSAYLVVKRFLTIDSIKQCREKSIKEGILKLKEEPSKILSGNKFQDRCVVLRDGHLFIYKDPKSSKHDKMFPLRAMKFYLGVKKKMKPPTR*                                                                                                                               
PEAPTPLALAEQAGQTLQMEFLRNNRTTEVPRLDSMKPLEKHYSVVLPTVSHSGFLYKTASAGKLLQDRRAREEFSRRWCVLGDGVLSYFENERAVTPNREIRASEIVCLAVPPPDTHGFEHTFEVYTEGERLYLFGLESAEQAHEWVKCIAKAFVPPLAEDLLARDFERLGRLPYKAGLSLQRAREGWFSLRGSELRAVFPEGP*                                    
MEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFHDRYFILNSSCLRLYKEVRSHRPEKEWPVKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDTQMELREWFATFLSVQHDGLVWPSEPSRVSRAVPEVRMGSVSLIPLRGSENEMRRSVAAFTADPLS*                                                                    
GLPAEYATHFTEAFCRDKMNSPGLQSKEPGSSLHLEGWMKVPRNNKRGQQGWDRKYIVLEGSKVLIYDNEAREAGQRPVEEFELCLPDGDVSIHGAVGASELANTAKADVPYILKMESHPHTTCWPGRTLYLLAPSFPDKQRWVTALESVVAGGRVSREKAEADAKLLGNSLLKLEGDDR*                                                             
MSDNQSWNSSGSEEDPETESGPPVERCGVLSKWTNYIHGWQDRWVVLKNNTLSYYKSEDETEYGCRGSICLSKAVITPHDFDECRFDISVNDSVWYLRAQDPEHRQQWVDAIEQHKTESGYGSESSLRRHGSMVSLVSGASGYSATSTSSFKKGHSLREKLAEMETFRDI*                                                                       
KTSGNQVEILVIRKGWLTINNIGIMKGGSKEYWFVLTAENLSWYKDDEEKEKKYMLSVDNLKLRDVEKGFMSSKHIFALFNTEQRNVYKDYRQLELACETQEEVDSWKASFLRAGVYPERVGDKEKASETEENGSDSFMHSMDP*                                                                                                 
TKDQILLLIDIEQSYINTNHEDFIGFANAQQRSTQLNKKRAIPNQVIRRGWLTINNISLMKGGSKEYWFVLTAESLSWYKDEEEKEKKYMLPLDNLKIRDVEKGFMSNKHVFAIFNTEQRNVYKDLRQIELACDSQEDVDSWKASFLRAGVYPEKDQAENEDGAQENTFSMDPQLERQVETIRNLVDSYVAIINKSIRDL*                                         
ALAEITEMVAQLHGTMIKMENFQKLHELKKDLVGIDNLVIPGREFIRLGSLSKLSGKGLQQRMFFLFNDVLLYTSRGLTASNQFKVHGQLPLYGMTIEESEEEWGVPHCLTLRGQRQSIIVAASSRSEMEKWMEDIQMAIDLAEKSNGPTPELLASSPPDNKSPDEATAADQESEDDLSASRTSLERQAP*                                                   
NKSPDEATAADQESEDDLSASRTSLERQAPHRGNTMVHVCWHRSTSVSMVDFSIAVENQLSGNLLRKFKNSNGWQKLWVVFTNFCLFFYKSHQDSHPLASLPLLGYSLTIPSESENIHKDYVFKLHFKSHVYYFRAESEYTFERWMEVIRSATSSASRAHILSHKESHLY*                                                                       
AIRKMERMHKLLKVYELLGGEEDIVSPTKELIKEGHILKLSAKNGTTQDRYLILFNDRLLYCVPRLRLLGQKFSVRARIDVDGMELKESSNLNMPRTFLVSGKQRSLELQARTEEEKKDWVQAINSTLLKHEQTLETFKLLNSTNRDDEDTPPNSPNVDLGKRA*                                                                             
MERMHKLLKVYELLGGEEDIVSPTKELIKEGHILKLSAKNGTTQDRYLILFNDRLLYCVPRLRLLGQKFSVRARIDVDGMELKESSNLNMPRTFLVSGKQRSLELQARTEEEKKDWVQAINSTLLKHEQTLETFKLLNSTNRDDEDTPPNSPNVDLGKRA*                                                                                 
APGSSPACSQHTPQRRRSILEKQASVAAENSVICSFLHYMEKGGKGWHKAWFVVPENEPLVLYIYGAPQDVKAQRSLPLIGFEVGPPEAGERPDRRHVFKITQSHLSWYFSPETEELQRRWMAVLGRAGRGDTFCPGPTLSEDKEMEETPVAASGATAEPPEASQTRDKT*                                                                       
EDAQRALDMIFSAAQHSNAAIAEMERLQGLWDVYQRLGLEDDIVDPSNTLLREGPVLKISFRRSDPMERYLVLFNNMLLYCVPRVLQVGAQFQVRTRIDVAGMKVRELTDAEFPHSFLVSGKQRTLELQARSRDEMVSWMQACQAAIDQVEKRSETFKAAVQGPQGDTQEPKPQVEELGLRAPQWVRDKMVTMCMRCQEP*                                         
PRDAPDRKDAERSLELISTAADHSNAAIRKMEKMHKLLEVYEQLGGEEDIVNPANELIKEGSIQKLSAKNGTTQDRHLFLFNNVMLYCVPKLRLMGQKLSVREKMDISDLQVQDIVKPNAACTFIITGRKRSLELQTRTEEEKKEWIQVIQATVEKHKQKSETFRAFGGACSQDEEPTLSPDQPVMSTSS*                                                   
TMKQGDNFQKLMQIQYSLSGHHEIVQPGRVFLKEGTLMKLSRKVMQPRMFFLFNDALLYTTPMQSGMYKLNNMLSLAGMKVRKPTQEAYQNELKIESVERSFILSASSAAERDDWLEAISSSIEEYAKKRITFCPSRSLDEDSERKEEVSPLGAKA*                                                                                     
FLFRKNYAKYEFFKNPVNFFPDQMVNWCQQSNGGQAQLLQNFLNTSSCPEIQGFLQVKEVGRKSWKKLYVCLRRSGLYYSTKGTSKEPRHLQLLADLEESSIFYLIAGKKQYNAPNEHGMCIKPNKAKTEMKELRLLCAEDEQIRTCWMTAFRLLKYGMLLYQNYRIPQRKGLPPPFNAPMRSVSENSLVAMDFSGQIGRVIDNPAEAQS*                               
AKYEFFKNPMYFFPEHMVSFAAEMNGDRSPTQILQVFLSSSTYPEIHGFLHAKEQGKKSWKKAYFFLRRSGLYFSTKGTSKEPRHLQLFSEFSTSHVYMSLAGKKKHGAPTPYGFCLKPNKAGGPRDLKMLCAEEEQSRTCWVTAIRLLKDGMQLYQNYMHPYQGRSACNSQSMSPMRSVSENSLVAMDFSGEKSRVIDNPTEALSVAVEE*                              
RKNFAKYELFKSPPHTLFPEKMVSSCLDAQTGISHEDLIQNFLNAGSFPEIQGFLQLRGSGRGSGRKLWKRFFCFLRRSGLYYSTKGTSKDPRHLQYVADVNESNVYVVTQGRKLYGMPTDFGFCVKPNKLRNGHKGLHIFCSEDEQSRTCWLAAFRLFKYGVQLYKNYQQAQSRHLRLSYLGSPPLRSVSDNTLVAMDFSGHAGRVIDN*                               
GVREKENSDRLEWIQAHVQCEGLSEQLVFNSVTNCLGPRKFLHSGKLYKAKSNKELYGFLFNDFLLLTQITKPLGSSGTDKVFSPKSNLQYKMYKTPIFLNEVLVKLPTDPSGDEPIFHISHIDRVYTLRAESINERTAWVQKIKAASELYIETEKKKREKAYLVRSQRATGIGR*                                                                  
GVREKENSDRLEWIQAHVQCEGLAEQLIFNSLTNCLGPRKLLHSGKLYKTKSNKELHAFLFNDFLLLTYLVRQFAAASGHEKLFNSKSSAQFRMYKTPIFLNEVLVKLPTDPSSDEPVFHISHIDRVYTLRTDNINERTAWVQKIKGASEQYIDTEKKKREKAYQARSQKTSGIGR*                                                                 
AMHVSMLEGFDENLDVQGELILQDAFQVWDPKSLIRKGRERHLFLFEISLVFSKEIKDSSGHTKYVYKNKLLTSELGVTEHVEGDPCKFALWSGRTPSSDNKTVLKASNIETKQEWIKNIREVIQERIIHLKGALKEPIQLPKTPAKLRNNSKRDGVEDGDSQGDGSSQPDTIS                                                                    
PCSRPASPEPELLPELDSKKTPSPVRATETEKEPQRLLVPDIQEIRVSPIVSKKGYLHFLEPHTAGWAKRFVVVRRPYAYMYNSDKDTVERFVLNLSTAQVEYSEDQQAMLKTPNTFAVCTEHRGILLQANSDKDMHDWLYAFNPLLAGTIRSKLSRRRSAQMRV*                                                                            
PEANSRASSPCQEFEQFQIVPTVETPYLARAGKNEFLNLVPDIEEVRAGSVVSKKGYLHFKEPLSSNWAKHFVVVRRPYVFIYNSDKDPVERGIINLSTAQVEYSEDQQAMVKTPNTFAVCTKHRGVLLQALNDKDMNDWLYAFNPLLAGTIRSKLPRRCPSQPKY*                                                                           
SMHLIAITGYDGNLGDLGKLLMQGSFSVWTDHKKGHTKVKELARFKPMQRHLFLHEKAVLFCKKREENGEGYEKAPSYSYKQSLNMTAVGITENVKGDTKKFEIWYNAREEVYIIQAPTPEIKAAWVNEIRKVLTSQLQACREASQHRALEQSHSLPLPTPSSTSPTKGNTRNVKKLED*                                                              
AIPRKRDFASEAPTAPLSDACPLSPHRRAKSLDRRSTESSMTPDLLNFKKGWLTKQYEDGQWKKHWFVLADQSLRYYRDSVAEEAADLDGEINLSTCYDVTEYPVQRNYGFQIHTKEGEFTLSAMTSGIRRNWIQTIMKHVLPASAPDVTSSLPEGKNKSTSFETCSRSTEKQEAEPGEPDPEQKKSRAR*                                                   
YTPEEMHHWITLLQRSKGDTRVEGQEFIVRGWLHKEVKNSPKMSSLKLKKRWFVLTHNSLDYYKSSEKNALKLGTLVLNSLCSVVPPDEKIFKETGYWNVTVYGRKHCYRLYTKLLNEATRWSSAIQNVTDTKAPIDTPTQQLIQDIKENCLNSDVVEQIYKRNPILRYTHHPLHSPLLPLPYGDINLNL*                                                   
KKGESECQYYINKLEYLDEKQKDPRIEASKVLLCHGELKNKSGHKLYIFLFQDILVLTRPVTRNERHLYQVYRQPIPVQELVLEDLQDGDVRMGGSFRGAFGNSDKAKNIFRVRFQDPSPGHSHTLQANDVFHKQQWFNCIRAAIAPFQRAASPLELQGLPDLHEECEENNPSAGNLRAQRRSCVVPGVMQIDEE*                                              
ILKRVEERSEREGTALDAHKELEMVVKACNEGVRKMSRTEQMISIQKKMEFKIKSVPIISHSRWLLKQGELQQMSGPKTSRTLRTKKLFREIYLFLFNDLLVICRQIPGDKYQVFDSAPRGLLRVEELEDQGQTLANVFILRLLENADDREATYMLKASSQSEMKRWMTSLAPNRRTKFVSFTSRLLDCPQVQCVHPYVAQQPDELTLELADILNILEKTEDGWIFGERLHDQERGWFPSS*
NSLTVELTQDFLPYKQQLQLSLQNTRNHFSSTREEMEELKKRMKEAPQTCKLPGQPTIEGYLYTQEKWALGISWAKYYCRYEKETRMLTMIPMEQKPGAKQGPVDLTLKYCVRRKTESIDKRFCFDIETNERPGTITLQAPSEANRRLWMEAMDGKEPIYHTPITKQEEMELNEVGF*                                                                
QKTDPRKVPRNLLLGCENELGPITPGRDMESNGPSQPRDEEPQTPGSATKVPLAEYRLCNGSDKECTSPTTRVSKKDALKAQKENYRQEKKRATKQLFSALTDPSVVIMADSLKIRGTLKSWTKLWCVLKPGVLLIYKTPKVGQWVGTVLLHCCELIERPSKKDGFCFKLFHPLDQSVWAVKGPKGESVGSITQPLPSSYLIFRAASESDGRCWLDALELALRCSSLLRLSTCKQGRDGE* 
MTSQIQDLLATDQDLLLMQEGTMMRKVRTKSWKKLRYFRLQNDGMTVWHGSQPESMPKPTFSISDVERIRKGQDSELLRYLVEEFPLEQGFTVVFHGRRPNLDLVANSVEEAQIWMRGLQLLVDLVASMDHQEQMDQ*                                                                                                        
IQEEQFFGRRKQLEDYLTKILKMPMYRNYHATTEFLDVSQLSFIHDLGPKGLEGMIMKRSGGHRIPGVNCCGHGRACYRWSKRWLIVKDSFLLYMKPDSGAIAFVLLVDKEFRVKVGRKETETKYGLRIDNLSRTLILKCNSYRHARWWGGAIEEFIRKHGADFLKDHRFGSYAALHENTLAKWYVNAKGYFEDIANAMEEASEEIFITD*                               
QLSFIPDLGSKGLEGVIRKRSGGHRVPGFTFCGRDQVCYRWSKRWLVVKDSFLLYMRPETGAISFVQLFDPGFEVQVGKRSTETRYGVRIDTSHRSLILKCSSYRQARWWGQEITELAQGSGRDFLQLHQHDSYAPPRPGTLARWFVNGAGYFAAVADAILRAQEEIFITDWWLSPEI*                                                               
MPYVDRQNRICGFLDIEDNENSGKFLRRYFILDTQANCLLWYMDNPQNLAVGAGAVGSLQLTYISKVSIATPKQKPKTPFCFVINALSQRYFLQANDQKDLKDWVEALNQASKITVPKAGTVPLATEVLKNLTAPPTLEKKPQVAYKTEIIGGVVVQTPI*                                                                                 
MEGVLYKWTNYLTGWQPRWFVLDNGILSYYDSQDDVCKGSKGSIKMAVCEIKVHPADNTRMELIIPGEQHFYMKAVNAAERQRWLVALGSSKACLTDTRTAKEKEISETSESLKTKMSELRLYCDLLMQQVHTIQEFVHR*                                                                                                     
SNSIKRNPNAPVVRRGWLYKQDSTGMKLWKKRWFVLSDLCLFYYRDEKEEGILGSILLPSFQIAMLTAEDHINRKYAFKAAHPNMRTYYFCTDTGKEMELWMKAMLDAALVQTEPVKRITFNFRVDKITTDSASTKETNNIPNHRVLIRPEVQNHQKNKEISKIE*                                                                            
MAFVKSGWLLRQSTILKRWKKNWFDLWSDGHLIYYDDQTRQSIEDKVHMPVDCINIRTGHECRDIQPPDGKPRDCLLQIVCRDGKTISLCAESTDDCLAWKFTLQDSRTNTAYVGSAILSEETAVAASPPPYAAYATPTPEVYGYGPYSGAYPAGTQVVY*                                                                                 
INKLSIMTSENHLNNSDKEVDEVDAALSDLEITLEGGKTSTILGDITSIPELADYIKVFKPKKLTLKGYKQYWCTFKDTSISCYKSKEESSGTPAHQMNLRGCEVTPDVNISGQKFNIKLLIPVAEGMNEIWLRCDNEKQYAHWMAACRLASKGKTMADSSYNLEVQNILSFLKMQHLNPDPQLIPEQITTDITPECLVSPR*                                       
MRYNEKELQALSRQPAEMAAELGMRGPKKGSVAKRRLVKLVVNFLFYFRPDEAEPLGALLLERCRVAQEEPGGFSISFVEDLSRKYHFECCSQEQCQDWMEALQRASYEYMRQSLIFYRNEIRKMTGKDPLEQFGISEEARFQLNSLPKDGRTTCIGSQLNVLD*                                                                             
MSNPFRGLMKLGTVARRGAMGIWKEFFCELSPLEFRLYLSDEERTCVESCSLLRCEAVGPAHSDGRFELVFSGKKLALRASSQDEAEDWLDRVREALQKVRPQQEDEWVNIQYPDQAEDAPEAPPDSLPPYSTLLPEPAGAQGMQLDW*                                                                                             
MALAKFVAQESKCEASAVTVHFYGLVHWEDPMEEALGPVPCQCSPAEGTITKEGMLHYKASTSYLGKEHWKACFVVLSNGILYQYPDRTDVIPLLSVNMGGEQCGGCRRSNTTDRPHAFQVILADRPCLELSADSEAEMADWMQHLCQAVSKGVIPQGIAPSPCIPCCLVITEDRLFTCHEDCQTSFFRSLGTARLADIT*                                         
MKKSGSGKRGPPDGNHQSAAPEKVGWVRKFCGKGIFREIWKNRYVVLKGDQLYVSEKEVKDEKNSQEVFDLSDYEKCEELRKSKSRSKKNHSKFTLARCRQPGTTAPNLIFLAVSPEEKESWINALSSAITRAKNRILDEVTVEEDSYLAHPTRDRAKIQHSRRPPTRGHLMAVASTSTS*                                                             
SGFFCEENSSDDDVILKEEFRGVIIKQGCLLKQGHRRKNWKVRKFILREDPAYLHYYDPAGGEDPLGAVHLRGCVVTSVESSHDGKKSDEENLFEIITADEVHYYLQAATSKERTEWIKAIQVASRTGK*                                                                                                                
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GQSGGAEMQDPDADQEDSNRTISPSTSNNIPLMRVVQSVKHTKRRSSTVMKEGWMVHYTSKDTLRKRHYWRLDSKCITLFQNDTGSRYYKEIPLSEILCLEPAKPSALTPVGATPHCFEITTANVVYYVGENVVNPSSSPPNNSVLPSGIGPDVARMWEVAIQHALMPVIPKGSSVGSGSNSHKDISVSISVSNCQIQENVDISTVYQ*                                 
EWAIDEDELRKSLSELVDDKFGTGTKKVTRILDGGNPFLDVPQALNATTYKHGVLTRKTHADMDGKRTPRGRRGWKKFYAVLKGTILYLQKDEYRLDKALSEGDLKNAIRVHHALATRASDYSKKSNVLKLKTADWRVFLFQAPSKEEMLSWILRINLVAAIFSAPAFPAAVSSMKKFCRPLLPSCTTRLCQEEQLRSHENKLRQVTAELAEHGCHPLE*                      
ESWMEPLQPTVRQGVAQLKDFIMKLVDIEEKEELDLQRALNSQAPPVKEGPLFIHRTKGKGPLASSSFKKLYFSLTTEALSFAKTSSSKKSTFIKLASIRAAEKVEEKSFGSSHIMQVIYADDVGRAQTVYLQCKCVNELNQWLSALRKASTNNRGLLRSYHPGIFRGDKWSCCHQKDKTDQGCDKTHSRVTLQEWNDPL*                                         
MGQQLGQGKEQWLAPLHPFLLQSISRVRDFLDQLVDVDEDEEAGGPACALVQPSTIVREGFLLKRKEEPGGLATRFAFKKRYFRLSGRDLSYSKTPEWQVHTSIPLSCIRAVEHVDEGAFQLPHVMQVVTQDGAGTSHTTYLQCKNVNDLNQWLSALRKASAPNPGKLVACHPGAFRSGRWTCCLQAERSAAGCSRTHSAITLGDWSDPL*                               
MQKAIRLNDGHVVTLGLLAQKDGTRKGYLSKRSADNPKWQTKWFALLQNLLFYFESDSSPRPSGLYLLEGSICKRAPSPKRGTSSKESGEKQQHYFTVNFSNDSQKTLELRTEDAKDCDEWVAAIARASYKILATEHEALMQKYLHLLQVVETEKTVAKQLRQQLEDGEVEIERLKTEVT*                                                             
EVSETENIRKNLAIERMITEGCEILLDTSQTFVRQGSLMQMSLSEKSKSSRGRLGSLSTKKEGERQCFLFSKHLIICTRGSGGKLHLTKNGVISLIDCTLLDEPENLDDEAKGAGPEIEHLEFKIGVEPKDSLPFTVILVASTRQEKAAWTSDIIQCVDNIRCNGLMMNAFEENSKVTVPQMIKSDASLYCDDVDIRFSKTMN*                                      
MQKAIRLNDGHVVTLGLLAQKDGTRKGYLSKRSADNPKWQTKWFALLQNLLFYFESDSSPRPSGLYLLEGSICKRAPSPKRGTSSKESGEKQRHSRSRRRRNVLRRQPTRISKTFRLVAIELTGMTATLEVSFSIIRTEIGTVAPAPQTWMGKPEDLTTLRDRVESKRLFHHPCRLII*                                                               
MQKSVRYNEGHALYLAMLARKEGTKRGFLSKKAAEASRWHEKWFALYQNVLFYFEGEQSGRPAGMYLLEGCSCERTPAPPRTNAGPAGARDALDKQYYFTVLFGHDGQKPLELRCEEEQAGKEWMEAIHQASYADILIEREVLMQKYIHLVQIVETEKIA*                                                                                 
EVSDTENIRKNLAIERMIVEGCDILLDTSQTFIRQGSLIQVPSVERGKLSKVRLGSLSLKKEGERQCFLFTKHFLICTRSSGGKLHLLKTGGVLSLIQCTLIEEPDGSDDDPKGSGHMFGHLDFKIVVEPPDAASFTVVLLAPSRQEKAAWMSDISQCVDNIRCNGLMTIVFEENSKVTVPHMIKSDARLHKDDTDICFSKTLN*                                     
KVSEYEKNQKWLEILNKIENKTYTKLKNGHVFRKQALLSQERALLHDGLVYWKTATGRFKDILALLLTDVLLFLQEKDQKYIFAAVDQKPSVISLQKLIAREVANEERGMFLISASSAGPEMYEIHTNSKEERNNWMRRIQQAVESCPEEEGGRTSESDEERRKAEARVAKIQQCQEILSNQDQQICTYL*                                                   
THRNELQMQLASKESDIEQLRAKLLDLSDSTSVASFPSADETDGNLPESRIEGWLSVPNRGNIKRYGWKKQYVVVSSKKILFYNDEQDKEQSNPSMVLDIDKLFHVRPVTQGDVYRAETEEIPKIFQILYANEGECRKDVEMEPVQQAEKTNFQNHKG*                                                                                   
NSSGGAGTVGRALANDGTSPGERWTHRFERLRLSRGGGTLKDGAGMIQREELLSFMGAEEAAPDPAGVGRGGGAAGLTSGGGGQPQWQKCRLLLRSEGEGGGGSRLEFFVPPKASRPRLSIPCSTITDVRTATALEMPDRENTFVVKVEGPSEYILETSDALHVKAWVSDIQECLSPGPCPTISPRPMTLPLAPGTSFFTKDNTDSLELPCLNHSESLPSQDLLLGPSES*           
DGDEYDDPFAGPADTISLASERYDKDDDGPSDGNQFPPIAAQDLPFVIKAGYLEKRRKDHSFLGFEWQKRWCALSKTVFYYYGSDKDKQQKGEFAIDGYDVRMNNTLRKDGKKDCCFEICAPDKRIYQFTAASPKDAEEWVQQLKFILQDLGSDVIPEDDEERGELYDDVDHPAAVSSPQRSQPIDDEIY*                                                   
EICAADGQDAVFLRAKDEASARSWAGAIQAQIGTFIPWVKDELQALLTATGTAGSQDIKQIGWLTEQLPSGGTAPTLALLTEKELLFYCSLPQSREALSRPTRTAPLIATRLVHSGPSKGSVPYDAELSFALRTGTRHGVDTHLFSVESPQELAAWTRQLVDGCHRAAEGVQEVSTACTWNGRPCSLSVHIDKGFTLWAAEPGAARAMLLRQPFEK*                         
DLLTRVVADIREQLGKTGIAGSREIRHLGWLAEKVPGESEKQWKPALVVLTEKDLLIYDSMPRRKEAWFSPVHSYPLLATRLVHSGPGKGSPQAGMDLSFATRTGTKQGIETHLFRAEISRDLSHWTRSIVQGCHNSAELTAEITTACTYRNQECRLTIHYDNGFSISTEPQDGAFPKTIIQS*                                                          
SPDSRNTLILRCKDTATAHSWFVAIHTNIMALLPQVLAELNAMLGATSTAGGSKEVKHIAWLAEQAKLDGGRQQWRPVLMAVTEKDLLLYDCMPWTRDAWASPCHSYPLVATRLVHSGSGCRSPSLGSDLTFATRTGSRQGIEMHLFRVETHRDLSTWTRILVQGCHAAAELIKEVSLGCTLSGQEVRFTVHYEHGFTITRDNGGASGIL*                               
ICSKSLAKRRLSESACRFYSQQMKGKQLAIKKMNEIQKNIDGWEGKDIGQCCNEFIMEGTLTRVGAKHERHIFLFDGLMICCKSNHGQPRLPGASSAEYRLKEKFFMRKVQINDKDDTSEYKHAFEIILKDGNSVIFSAKSAEEKNNWMAALISLQYRSTLERMLDVTVLQEEKEEQMRLPSAEVYRFAEPDSEENILFEENVQP*                                    
IYKQHSPRRRPGDPVCLFYNRQLRSKHLAIKKMNEIQKNIDGWEGKDIGQCCNEFIMEGPLTRIGAKHERHIFLFDGLMISCKPNHGQTRLPGYSSAEYRLKEKFVMRKIQICDKEDACEYRHAFELVSKDENSVIFAAKSAEEKNNWMAALISLHYRSTLDRMLDSVLLKEENEQPLRLPSPDMYRFVVTDSEENIVFEDNLQS*                                    
HYKINFDDNKDGLSAWELIELIGNGQFSKGMDRQTVSMAINEVFNELILDVLKQGYMMKKGHKRKNWTERWFVLKPNIISYYVSEDLKDKKGDILLDENCCVESLPDKDGKKCLFLIKCFDKTFEISASDKKKKQEWIQAIYSTIHLLKLGSPPPHKEARQRRKELRRKLLAEQEELERQMKELQAANENKQQELESVRK*                                         
RQGVYENFRRELEMSTTNSESLEEAGSAHSDEQSSGTLSSPGQSDILLTAAQGTVRKAGALAVKNFLVHKKNKKVESATRRKWKHYWVSLKGCTLFFYETDGRSGIDHNSVPKHAVWVENSIVQAVPEHPKKDFVFCLSNSLGDAFLFQTTSQTELENWITAIHSACAAAVARHHHKEDTLRLLKSEIKKLEQKIDMDEKMKKMGEMQLSSVTDSKKKKTI*                    
SEEHYHLDVAIKTMNKVASHINEMQKIHEEFGAVFDQLIAEQTGEKKEVADLSMGDLLLHTSVIWLNPPASLGKWKKEPELAAFVFKTAVVLVYKDGSKQKKKLVGSHRLSIYEEWDPFRFRHMIPTEALQVRALPSADAEANAVCEIVHVKSESEGRPERVFHLCCSSPESRKDFLKSVHSILRDKHRRQLLKTESLPSAQQYVPFGGKRLCALKGARP*                     
PLRQNIYENFMRELEMSRSNTEHVETSTETMESSSESVSSLEQLDLLFEKEQGVVRKAGWLFFKPLVTLQKERKLELVARRKWKQYWVTLKGCTLLFYETYGKNSTEQNSAPRCALFAEDSIVQSVPEHPKKEHVFCLSNSCGDVYLFQATSQTDLENWVTAIHSACASLFAKKHGKEDTVRLLKSQTRSLLQKIDMDSKMKKMAELQLSVVSDPKNRKA*                     
GEWKKHWFVLTDSSLKYYRDSTAEEADELDGEIDLRSCTDVTEYAVQRNYGFQIHTKDAVYTLSAMTSGIRRNWIEALRKTVRPTSAPDVTKLSDCNKENTLHGYGTQKSSLKIGEQRTGSEVIGRGGPR*                                                                                                               
TEKENLRLALDAMRDLAQCVNEVKRDNETLRQITNFQLSIENLDQSLANYGRPKIDGELKITSVERRSKTDRYAFLLDKALLICKRRGDSYDLKASVNLHSFQVRDDSSGERDNKKWSHMFLLIEDQGAQGYELFFKTRELKKKWMEQFEMAISNIYPENATANGHDFQMFSFEETTSCKACQMLLRGTFYQGYRCYRCR*                                         
VKRDKETLKKISEFQCSIGNLQVKLEEFGRPKIDGELKVRSIVNHTKQDRYLFLFDKVVIVCKRKGYSYELKEVIELLFHKMTDDPMHNKDIKKWSYGFYLIHLQGKQGFQFFCKTEDMKRKWMEQFEMAMSNIKPDKANANH*                                                                                                  
VKRDKETLKKISEFQCSIENLQVKLEEFGRPKIDGELKVRSIVNHTKQDRYLFLFDKVVIVCKRKGYSYELKEVIELLFHKMTDDPMHNKDIKKSHGKMWSYGFYLIHLQGKQGFQFFCKTEDMKRKWMEQFEMAMSNIKPDKANANH*                                                                                             
VKRDNETLREIKQFQLSIENLNQPVLLFGRPQGDGEIRITTLDKHTKRERHIFLFDLAVIVCKRKGDNYEMKEIIDLQQYKIANNPTTDKENKKWSYGFYLIHTQGQNGLEFYCKTKDLKKKWLEQFEMALSNIRPDYADSNFHDFKMHTFTRVTSCRVCQMLLRGTFYQGYLCFKCGAK*                                                             
MVVASDISRCPNTPWPTCRGYLHKRTHSGFVKGWRKRWFVLKHDGFLLYYKHRKDEGKWPPLDMIKLEGAEVDIDNSLGKPFVFNCMPQSGSRILCLCATSNQEMKRWLEAMQRAARPVHQNHVWEDVTVHNSSLPPLAIKH*                                                                                                   
PVHQNHVWEDVTVHNSSLPPLAIKHPECLGLLHQLERSTDVWIQHYCILKDGCLYFYASIRSTQASGGLYLQGYSVSEQTHGFEQPVIELKPSSEEFKTFYFCAENKTENQRWIAALKTSIKKWLPLDQAIQEFMSRPLEETRM*                                                                                                 
LTISERWQQEVAETVFDTINAETDRLEARKKAKNKQLGHEEDYALGKDCIVHGYMSKMGNPFLTQWQRRYFYLFPNRLEWRGEGEAPQSLLTMEEIQSVEETQIKERKCLLLKIRGGKQFVLQCDSDPELVQWKKELRDAYREAQQLVQRVPKMKNKPRSPVVELSKVPLIQRGSANGL*                                                              
YESYDEEEEDGKGKKTRHQWPSEEASMDLVKDAKICAFLLRKKRFGQWTKLLCVIKDTKLLCYKSSKDQQPQMELPLQGCSITYIPRDSKKKKHELKITQQGTDPLVLAVQSKEQAEQWLKVIKEAYSGCSGPVDPECSPPPSTSAPVNKAELEKKLSSERPSSDGEGGVENGVTTCN*                                                               
KVSEYEKDQRLREIAGKMDLKSSSKLKNGLTFRKEDMLQRQLHLEGMLCWKTTSGRLKDILAILLTDVLLLLQEKDQKYVFASVDSKPPVISLQKLIVREVANEEKAMFLISASLQGPEMYEIYTSSKEDRNAWMAHIQRAVESCPDEEEGPFSLPEEERKVVEARATRLRDFQERLSMKDQLIAQSLLEKQ*                                                 
DLIKSSLQLDPKEVGGLYVASRANSSRRDSQSRQGGYSMHQLQGNKEYGSEKKGFLLKKSDGIRKVWQRRKCAVKNGILTISHATSNRQPAKLNLLTCQVKPNAEDKKSFDLISHNRTYHFQAEDEQDYIAWISVLTNSKEEALTMAFRGEQSTGENSLEDLTKAIIEDVQRLPGNDICCDCGSSEPTWLSTNLGILTCI*                                         
TILKEGMLTKQNNSFQRSKRRYFKLRGRTLYYAKTAKSIIFDEVDLTDASVAESSTKNVNNSFTVITPCRKLILCADNRKEMEDWIAALKTVQNKEHFEPTQYSMDHFSGMHNWYACSHARPTYCNVCREVLSGVTSHGLSCEVCKFKAHKR*                                                                                         
MDGAVMEGPLFLQSQRFGTKRWRKTWAVLYPASPHGVARLEFFDHKGSSSRGGRGGSRRLDCKMIRLAECVSVVPVTVESPPEPGAAAFRLDTAQRSHLLAADAVSSTAWVQTLCRTAFPKGGWALAQTENQPKFSALEMLENSLYSPTW*                                                                                           
MATNFNDIVKQGYVKMKSRKLGIYRRCWLVFRKSSSKGPQRLEKYPDEKSVCLRGCPKVTEISNVKCVTRLPKETKRQAVAIIFTDDSARTFTCDSELEAEEWYKTLSVECLGSRLNDISLGEPDLLAP*                                                                                                                
NFNDIVKQGYVRIRSRRLGIYQRCWLVFKKASSKGPKRLEKFSDERAAYFRCYHKVTELNNVKNVARLPKSTKKHAIGIYFNDDTSKTFACESDLEADEWCKVLQMECVGTRINDISLGEPDLLATGVEREQSERFNVYLMPSPNLDVHGECALQITYEY*                                                                                 
MMSLGRLRGFEGKLTAQGKLLGQDTFLVTEPEAGGLLSSRGRERRVFLFEQIIIFSEALGGGGRGGAQPGYVYKNSIKVSCLGLEGNLQGNPCRFALTSRGPEGGIQRYVLQASDPAVSQAWIKQVAQILESQRDFLNALQSPIEYQRRESQTNSLGRPGGPWVGSPGRMRPGDLAQ*                                                                
MASPPDTDGFSDVRKVGYLRKPKSMHKRFFVLRAASEAGGPARLEYYENEKKWRHKSSAPKRSIPLESCFNINKRADSKNKHLVALYTRDEHFAIAADSEAEQDSWYQALLQLHNRAKAHHDGAGGGCGGSCSGSSGVGEAGEDLSYDTGPGPA*                                                                                       
GEGTTKLKEALDSMLELLRSVNDSMHQTAINGYVGNINELGKMVLQGSFNVWLGHRKGATKMKDFARFKPMQRHLFLYEKAVMFCKRRFESGEGADRYPSYSFKHCLKMEDVGITEHVKGDNRKFEIRYSEKEEIYIVQAPNVDVKMLWLKEIRKILVQQKELMTAKTQQDQALDQDQLFPQQQNAELCKSSPFCVCEET*                                         
MSAAKENPCRKFQANIFNKSKCQNCFKPRESHLLNDEDLTQAKPIYGGWLLLAPDGTDFDNPVHRSRKWQRRFFILYEHGLLRYALDEMPTTLPQGTINMNQCTDVVDGEARTGQKFSLCILTPDKEHFIRAETKEIISGWLEMLMVYPRTNKQNQKKKRKVEPPTPQEPGPAKMAVTSSSGGSSGSSSSIPSAEKVPTT*                                         
MDSGRDFLTLHGLQDDPDLQALLKGSQLLKVKSSSWRRERFYKLQEDCKTIWQESRKVMRSPESQLFSIEDIQEVRMGHRTEGLEKFARDIPEDRCFSIVFKDQRNTLDLIAPSPADVQHWVQGLRKIIDRSGSMDQRQKLQHWIHSCLRKADKNKDNKMNFKEVKDFLKELNVQVDDSY*                                                             
GPVPRDSKPGGLPRRSSIIKDGTKQKRERKKTVSFSSMPTEKKISSASDCINSMVEGSELKKVRSNSRIYHRYFLLDADMQSLRWEPSKKDSEKAKIDIKSIKEVRTGKNTDIFRSNGISEQISEDCAFSVIYGENYESLDLVANSADVANIWVTGLRYLISYGKHTLDMLESSQDNMRTSWISQMFSEIDVDGLGHITLCHAVQCIRNLNPGLKTSKIE*                     
MSPATPVPPDSILESPFEEMALVRGGWLWRQSSILRRWKRNWFALWLDGTLGYYHDETAQDEEDRVVIHFNVRDIKVGQECQDVQPPEGRSRDGLLTVNLREGSRLHLCAETRDDAIAWKTALMEANSTPVRVYSPYQDYYEVVP*                                                                                                
MVDHLANTEINSQRIAAVESCFGASGQPLALPGRVLLGEGVLTKECRKKAKPRIFFLFNDILVYGSIVLSKRKYRSQHIIPLEEVTLEPLPETLQAKNRWMIKTAKKSFVVSAASTTERQEWISHIEECVRRQLLATGRQPTTEHAAPWIPDKATDICMRCTQTRFSALTRRHHCRKCGF*                                                             
EWAVDDEEKKKSPSESTEEKANGTHPKTISRIGSTTNPFLDIPHDPNAAVYKSGFLARKIHADMDGKKTPRGKRGWKTFYAVLKGTVLYLQKDEYKPEKALSEEDLKNAVSVHHALASKATDYEKKPNVFKLKTADWRVLLFQTQSPEEMQGWINKINCVAAVFSAPPFPAAIGSQKKFSRPLLPATTTKLSQEEQLKSHESKLKQITTEL*                              
ETSWPAFESSAESEDLAVHLYPGAVTIQGVLRRKTLLKEGKKPTVASRTKYWAALCGTQLFYYAAKSLKATERKHFKSTSNKNVSVVGWMVMMADDPEHPDLFLLTDSEKGNSYKFQAGSRMNAMLWLKHLSAACQSNKQQVPTNLMTFE*                                                                                           
RKGFWLRNMSLCVVDGVRDLWHRRSSPEPDGGATPKAAEPASEPRDKWTRRLRLARTLAAKVELVDIQREGALRFMVADDAASGPGGTAQWQKCRLLLRRAVAGERFRLEFFVPPKASRPKVSIPLSAIIEVRTTMPLEMPEKDNTFVLKVENGAEYILETIDSLQKHSWVADIQGCVDPGDSEEDTGLSCARGGCLASRVASCSCELLTDADMPRPPETTTAVGAVVTA*           
AGTMETSEMVNGAAEQRTSSKESSPVPSPTLDRKAKSALPAQSAATLPARTLETPAAQMEGFLNRKHEWEAHNKKASSRSWHNVYCVINNQEMGFYKDAKSAASGIPYHSEVPVSLKEAICEVALDYKKKKHVFKLRLSDGNEYLFQAKDDEEMNTWIQAISSAISSDKHDTSASTQSTPASSRAQTLPTSVVTITSESSPGKREKDKEKDKEKRFSVFGKKK*                  
DLEQLQLHLEEVRFFDVFGFSETAGAWQCFMCNNPEKATVVNQDGQPLIEGKLKEKQVRWKFIKRWKTRYFTLAGNQLLFQKGKSKDDPDDPPIELSKVQSVKAVAKKRRDRSLPRAFEIFTDSKTYVFKAKDEKNAEEWLQCINVALAQAKERESREVTTYL*                                                                              
MNDVAIVKEGWLHKRGEYIKTWRPRYFLLKNDGTFIGYKERPQDVDQRESPLNNFSVAQCQLMKTERPRPNTFIIRCLQWTTVIERTFHVETPEEREEWATAIQTVADGLKRQEEETMDFRSGSPSDNSGAEEMEVSLAKPKHRVTMNE*                                                                                            
MNEVSVIKEGWLHKRGEYIKTWRPRYFLLKSDGSFIGHKERPEAPDQTLPPLNNFSVAECQLMKTERPRPNTFVIRCLQWTTVIERTFHVDSPDEREEWMRAIQMVANSLKQRGPGEDAMDYKCGSPSDSSTSEMMEVAVNKARAKVTMNDFDYLKLLGK*                                                                                 
MSDVTIVKEGWVQKRGEYIKNWRPRYFLLKTDGSFIGYKEKPQDVDLPYPLNNFSVAKCQLMKTERPKPNTFIIRCLQWTTVIERTFHVDTPEEREEWTEAIQAVADRLQRQEEERMNCSPTSQIDNIGEEEMDASTTHHKRKTMND*                                                                                              
MAAVILESIFLKRSQQKKKTSPLNFKKRLFLLTVHKLSYYEYDFERGRRGSKKGSIDVEKITCVETVIPEKNPPPERQIPRRGEESSEMEQISIIERFPYPFQVVYDEGPLYVFSPTEELRKRWIHQLKNVIRYNSDLVQKYHPCFWIDGQYLCCSQTAKNAMGCQILENR*                                                                      
QDIMGTPVPETTLYHTFQQSSLQHKSKKKNKGPIAGKSKRRISCKDLGRGDCEGWLWKKKDAKSYFSQKWKKYWFVLKDASLYWYINEEDEKAEGFISLPEFKIDRASECRKKYAFKACHPKIKSFYFAAEHLDDMNRWLNRINMLTAGYAERERIKQEQDYWSESDKEEADTPSTPKQDSPPPPYDTYPRPPSMSC*                                            
ANQPLIGSETGTLMVLKHPYPREVEEPCIYESVRVHTAMQTGRTENDLVPTAPSLGTKEGYLTKQGGLVKTWKTRWFTLQRNELKYFKDQMSPEPIRILDLTECSAVQFDYSQERVNCFCLVFPFRTFYLCAKTGVEADEWIKILRWKLSKIRKQLDQGEDTVRSRSFIFK*                                                                      
LDHQLSPRVGSPGNHKSPSSALSSVLHSIPSGRKQKKIPAALKEVSANTEDSTMSGYLYRSKGSKKPWKHLWFVIKNKVLYTYAASEDVAALESQPLLGFTVTLVKDENSESKVFQLLHKGMVFYVFKADDAHSTQRWIDAFQEGTVL*                                                                                             
MSGGEVVCSGWLRKSPPEKKLKRYAWKRRWFVLRSGRLTGDPDVLEYYKNDHAKKPIRIIDLNLCQQVDAGLTFNKKEFENSYIFDINTIDRIFYLVADSEEDMNKWVRCICDICGFNPTEEDPVKPLTGSSQAPVDSPFAISTAPASSQMEASSVALPPPYQVISLPPH*                                                                       
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MSGGGGDDVVCTGWLRKSPPEKKLRRYAWKKRWFILRSGRMSGDPDVLEYYKNEHSKKPLRIINLNLCEQVDAGLTFNKKELQDSFVFDIKTSERTFYLVAETEADMNKWVQSICQICGFNQAEESTDSLRNLSSASHGPRSSPAEFSSSQHLLRERKSSAPSHSSQPTL*                                                                       
MNNFILLEEQLIKKSQQKRRTSPSNFKVRFFVLTKASLAYFEDRHGKKRTLKGSIELSRIKCVEIVKSDISIPCHYKYPFQVVHDNYLLYVFAPDCESRQRWVLTLKEETRNNNSLVSKYHPNFWMDGRWRCCSQLEKPAVGCAPYDPS*                                                                                            
QEALKQGWLHKKGGGSSTLSRRNWKKRWFVLRQSKLMYFENDSEEKLKGTVEVRTAKEIIDNTSKENGIDIILADRTFHLIAESPEDASQWFSVLSQVHSSTDQEIREMHDEQANPQNAVGTLDVGLIDSVCASDSPDRPNSFVIITANRVLHCNA*                                                                                     
MSDEKNLGVSQKLVSPSRSTSSCSSKQGSRQDSWEVVEGLRGEMTYTQEPPVQKGFLLKKRKWPLKGWHKRFFCLEKGILKYAKSQADIEREKLHGCIDVGLSVMSVKKSSKCIDLDTEEHIYHLKVKSEELFDEWVSKLRHHRMYRQNEIAMFPRDVNHFFSGSSVTDSAPGVFESVSSRKRSSLSKQNSFPPGSNLSF*                                         
MDFQERDTPSLAESTQSSKPSSTQQASELWEVMEEPRGRLGADDIMPERQEGHLLKKRKWPLKGWHKRYFVLEDGILHYATTRQDITKGKVHGSIDVRLSVMSINKKAQRIDLDTEDNIYHLKIKSQDLFHSWVAQLRAHRLAQRLDMPSATHRKAPGTQMLTAGSASTLPGVGPREKVSSWLRDS*                                                       
QRSGSNIEQYIHDLDTNSFELDLQFSEDEKRLLLEKQAGGNPWHQFVENNLILKMGPVDKRKGLFARRRQLLLTEGPHLYYVDPVNKVLKGEIPWSQELRPEAKNFKTFFVHTPNRTYYLMDPSGNAHKWCRKIQEVWRQQYQSNPDAAVQ*                                                                                          
EVKLREKQFSQARPLTRYLPNRKEDFDLKTHIESSGHGVDTCLHVVLSSKVCRGYLIKMGGKIKSWKKRWFVFDRLKRTLSYYVDKHETKLKGVIYFQAIEEVYYDHLRSAAKSPNPALTFCVKTHDRLYYMVAPSAEAMRIWMDVIVTGAEGYTQFMN*                                                                                  
MEDGVLKEGFLVKRGHIVHNWKARWFILRQNTLLYYKLEGGRRVTPPKGRIVLDGCTITCPCLEYENRPLLIKLKTRTSTEYFLEACSREERDSWAFEITGAIHAGQPGKIQQLHILKNSFKLPPHISLHRIVDKMHD*                                                                                                       
EQFLDDSTALYTFAESYKKKVSSKEEISLSTMELSGTVVKQGYLSKQGHKRKNWKVRRFVLRKDPAFLHYYDPSKEENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQGNLFKVITKDDTHYYIQASSKAERAEWIEAIKKLT*                                                                                                  
MTDIVGGVPIITPTQKEEVNECGESLDRNNLKRSQSHLPYFAPKPPSDSAVIKAGYCVKQGAVMKNWKRRYFQLDENTIGYFKSELEKEPLRVIPLKEVHKVQECKQSDIMMRDNLFEIVTTSRTFYVQADSPEEMHSWIKAVSGAIVAQRGPGRSSSSMRQARRLSNPCIQRSIPAGLQN*                                                            
SQNGGDGQEGCEPGTHAFLRRSQSYIPTSGCRPSTGPPLIKSGYCVKQGNVRKSWKRRFFALDDFTICYFKCEQDREPLRTIPLKDVLKTHECLVKSGDLLMRDNLFEIITTSRTFYVQADSPEDMHSWIEGIGAAVQALKCHPREPSFSRSISLTRPGSSTLTSAPNSILSRRRPPAEEKRGLCKAPSV*                                                   
MEPKRIREGYLVKKGSVFNTWKPMWVVLLEDGIEFYKKKSDNSPKGMIPLKGSTLTSPCQDFGKRMFVLKITTTKQQDHFFQAAFLEERDAWVRDIKKAIKCIEGGQKFARKSTRRSIRLPETIDLGALYLSMKD*                                                                                                          
VERFIAMNRGINDGGDLPEELLRNLYESIKNEPFKIPEDDGNDLTHTFFNPDREGWLLKLGGGRVKTWKRRWFILTDNCLYYFEYTTDKEPRGTIPLENLSIREVEDSKKPNCFELYIPDDKDQVIKACKTEADGRVVEGNHTVYRISAPTPEEKEDWIKCIKAAISGDPFYEMLAARKKKVSSTKRH*                                                     
KIPEDDGNDLTHTFFNPDREGWLLKLGGGRVKTWKRRWFILTDNCLYYFEYTTDKEPRGIIPLENLSIREVDDPRKPNCFELYIPNNKGQLIKACKTEADGRVVEGNHMVYRISAPTQEEKDEWIKSIQAAVSVDPFYEMLAARKKRISVKKKQEQP*                                                                                    
KIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTDNCLYYFEYTTDKEPRGIIPLENLSIREVEDPRKPNCFELYNPSHKGQVIKACKTEADGRVVEGNHVVYRISAPSPEEKEEWMKSIKASISRDPFYDMLATRKRRIANKK*                                                                                          
GCQSRKKSRFKKSVMCEFLKMFQEERYFTDVKKFLDEISSTETKESSGTSEPVHLKEGEMYKRAQGRTRIGKKNFKKRWFCLTSRELTYHRQQGKDAIYTIPVKNILAVEKLEEGSFNKKNMFQVIHTEKTLYIQANNCVEANEWIDVLCRVSRCNHNRLSSFHPSAYLNGNWLCCQETSESTPGCKPCTAGIPADIQIDIDEDRETER*                                
SKSKSASFKESYMATFYEFFNEQKYADAVKNFLDLISSSGRRDPKSIEQPILLKEGFMIKRAQGRKRFGMKNFKKRWFRLTNHEFTYQKSKGDQPLCNIPIENILAVERLEEESFRMKNMFQVIQPERALYIQANNCVEAKDWIDILTKVSQCNQKRLTVFHPSAYLNGHWLCCRASSDTAAGCTPCTGG*                                                   
MAAEEMQWPVPMKAIGAQNLLTMPGGVAKAGYLHKKGGTQLQLLKWPLRFVIIHKRCIYYFKSSTSASPQGAFSLSGYNRVMRAAEETTSNNVFPFKIIHISKKHRTWFFSASSEDERKSWMALLRREIGHFHEKKELPLDTSDSSSDTDSFYGAVERPIDISLSSYPMDNEDYEHEDED*                                                             
MNFNTILEEILIKRSQQKKKTSPLNYKERLFVLTKSVLSYYEGRAEKKYRKGVIDISKIKCVEIVKNDDGVIPCQNKFPFQVVHDANTLYIFAPSPQSRDRWVKKLKEEIKNNNNIMIKYHPKFWADGSYQCCRQTEKLAPGCEKYNLFESSIRKTLPPA*                                                                                 
KPHSTGSSERIQLSGMYNVRKGKMQLPVNRWTRRQVILCGTCLIVSSVKDSVSGKMHVLPLIGGKVEEVKKHQHCLAFSSSGPQSQTYYICFDTFTEYLRWLRQVSKVASQRISSVDLSCCSLEHLPANLFYSQDLTHLNLKQNFLRQTPTLPAARGLG*                                                                                  
mslklprnwdfnlkveaakiarsrsvmtgeqmaafhpsstpnplerpikmgwlkkqrsivknwqqryfvlraqqlyyykd�eedtkpqgcmylpgctikeiatnpeeagkfvfeiipaswdqnrmgqdsyvlmassqaemeewvkflrrvagtpcgvfgqr�ldetvayeqkfgphlvpilv
TCFEVNEREEAERPLHFAEKVLPILHGLGTDSHLVVKKHQAMEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFH�DRYFILNSSCLRLYKEVRSQRPWSGAPETSHRPEKEWPIKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDT�QMELREWFATFLFVQHDGLVWPSEPSRVSRAVPEVRLGSVSLIPLRGSENEMRRSVAAFTADPLSLLRNV
MSAGDAVCTGWLVKSPPERKLQRYAWRKRWFVLRRGRMSGNPDVLEYYRNKHSSKPIRVIDLSECAVWKHVGPSFVRKEF�QNNFVFIVKTTSRTFYLVAKTEQEMQVWVHSISQVCNLGHLEDGADSMESLSYTPSSLQPSSASSLLTAHAASSSLPRDD�PNTNAVATEETRSESELLFLPDYLVL
SSGPAVPAITAPPTPPHPPGPRILDLRQHLEGWGHNPENCPHVQVSGCCCRGPLVKMGGRIKTWRKRWFCFDRQARRLAY�YADKEETKLKGVIYFQAIEEVYYDHLRCAFKSPNPRLTFCVKTYERLFYMVAPSPEAMRIWMDVIVTAADENHAP
MSSDEKGISPAHKTSTPTHRSASSSTSSQRDSRQSIHILERTASSSTEPSVSRQLLEPEPVPLSKEADSWEIIEGLKIGQ�TNVQKPDKHEGFMLKKRKWPLKGWHKRFFVLDNGMLKYSKAPLDIQKGKVHGSIDVGLSVMSIKKKARRIDLDTEEHIYH�LKVKSQDWFDAWVSKLRHHRLYRQNEIVRSPRDASFHIFPSTSTAESSPAANVSVMDGKMQPNSFPWQSPLPCSNSLPAT�CTTGQSKVAAWLQD
EKEVKIRERQRAQARPLTRYLPVRKEDFDLRSHVETAGHNIDTCYHVSITEKTCRGFLIKMGGKIKTWKKRWFVFDRNKR�TFSYYADKHETKLKGVIYFQAIEEVYYDHLKNANKSPNPLLTFSVKTHDRIYYMVAPSPEAMRIWMDVIVTGAEGYTHFL�L
PFERFVSMNRGINNGSDLPEDQLRNLFDSIKSEPFSIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTDNCL�YYFEFTTDKEPRGIIPLENLSVQKVDDPKKPFCLELYNPSCRGQKIKACKTDGDGRVVEGKHESYRISATSAEERDQWIE�SIRASITRVPFYDLVSTRKKKIASKQ
QVAQTTGGLSVWQFLELFNSGRCLRGVGRDTLSMAIHEVYQELIQDVLKQGYLWKRGHLRRNWAERWFQLQPSCLCYFGS�EECKEKRGIIPLDAHCCVEVLPDRDGKRCMFCVKTANRTYEMSASDTRQRQEWTAAIQMAIRLQAEGKTSLHKDLKQKRR�EQREQRERRRAAKEEELLRLQ
MRQAARRSTSTLYSQFQTAESENRSYEGTLYKKGAFMKPWKARWFALDKTKHQLRYYDHRVDTECKGVIDLAEVEAVAPGTPTMGAPKTVDEKAFFDVKTTRRVYNFCAQDVPSAQQWVDRIQSCLSDA
MNLPSYQKRSLLHLPDSSMGEEQNSSISPSNGVERRAATLYSQYTSKNDENRSFEGTLYKRGALLKGWKPRWFVLDVTKHQLRYYDSGEDTSCKGHIDLAEVEMVIPAGPSMGAPKHTSDKAFFDLKTSKRVYNFCAQDGQSAQQWMDKIQSCISDA
MRGVSMSSLSSEGDYAIPPDACSLDSDYSEPEHKLQRTSSYSTDGLGLGGESLEKSGYLLKMGSQVKTWKRRWFVLRQGQIMYYKSPSDVIRKPQGQVDLNSRCQIVRGEGSQTFQLISEKKTYYLTADSPSLLEEWIRVLQSLLKVQATGPPALLRGGTK
MLSFESGLSDDYALPPDAVSESTCMDASMPSLLMRQSYVDSPSKKIESLEKMGHLAKLGGKLKTWRKRWFVLKNGSLNYW�KSQHDVQRKPQGQIQLDEVCRINRAEGASTFEIDTGKKVYYLTADSHATMDDWIRVLQNVQRRNATKLLLSRDDQ.
SDRKRVLPKHQRPLTRYLPIFSPDLNLRHHIETAGHQIDPCPHVFVDAHSCRGYLHKLGATFHAWSRRWFVLDRQRSALI�YYSDKSERKPRGGAYFATIDEVYLDHLNASKSGRPHCTFIVKTKKRSYNLQAASDSAARIWIDAIITGAQGNLDY
NHPVVNGIQPEFNQQYVVEKAAEKIYATLRECRDQIGLKKIKGIKHHGHLNKKSDKTTKWKQLYFALINDGSETQLCFYD�NPKKTKPKGLIDLSCAYLYQCHDSLWERPYCFQIVERALPCLATVTYLCAPSQESYVEWINSLKAQCDSQLSRAQKKVSR�LRELR
SAEKFSWQQSWPSRTSAAPTHDSGTMSINTTFDLSSPSVTSGHALTEQTQVVKEGWLMKRGEHIKNWRQRYFVLHSDGRL�MGYRSKPADSASTPSDFLLNNFTVRGCQIMTVDRPKPFTFIIRGLQWTTVIERTFAVESELERQQWTEAIRNVSSRLIDV�GEVAMTPSEQTDMTDVDMATIAEDELSEQFSVQGTTCNSSGVK
PKATPSSEESSSNSTKSPSHAPLDRKKSAGSIQALKSPITKRPPSTPVTLSGWLHKQGSDGLKVWRKRWFVLAEYCLYYY�KGPEEEKLLGSVLLPSYRVSACLPEDKIYRKFAFKCEHQNMRTYWLAADNSEAMMQWVRALAAASLMQAPSSGESEPSVN�SSLNHSGENSDSGIHTLQSHPGKGQPTPSSENT�
KIPQDDGNDLMHTFFNPDKEGWLWKQGGRYKSWKRRWFILNDNCLYYFEYTTDKEPRGIIPLENISVREIHDRSKPHCFE�LFATGGADIIKACKTDSEGKVVEGKHTVYRMSAATEEDQQEWIKRLTQSISHNPFYDILVQRKKKALSKS
MMGTKHRNSHVNGSIKSSSSLRSSSKSFQAKMDLMSERLYDVVKSGSMVKRAQNKKRFTPVNYKHRWFELTKRTFSYFDVENVERRRERGRIHLKGVRLVEEATVSGEGGDPFAPDGYPFQVGYCEISASANSHQLENGNGGGSGVGIEGQQSGRAVPQYTLYVIANSEKERSEWIRAIRQVCEDSNTPKSYRYHPGLWSGKKWSCCKGLSRTTFGCRAAAHW
mgkterkkellelfeyekikgdvsyssimkkaggngkgfldryfalhrnyilyyklgksslkpddkqepqgyinlmdcnp�ddtkeiaplmfqishkhrtyivkakdessmkqfltlliarirslekididklgctvvvltkvkkfrevltnplilpdrvs�pemaeewvkqmknynasfnl
mstapikhegfltkegggfkswkkrwfilkggdlsyyktkgelvplgvihlntsghiknsdrkkrvngfevqtpsrtyfl�cseteeerakwieilinerelllnggkqpkksekvgvadfellnlvgkgsfgkviqvrkkdtgevyamkvlskkhivehn�evehtlsernilqkinhpfl
mrlerdelllqalnyksikdkviystvmkkaggnkkgflsrlfvlykgfviyyktktlltspekpqgyidlrecdpskvk�tilddtdmtfqivhragrtflikgeepkpfrrffeickcvalkltqitftlpvekqtllnqildcnmskedfkhnielfl�kdgfvfnvnlisqerteevk
shcdvhvhascaprvnntcgmplqcatyyrenhttvsssgvsegrmngwlrvyrddmtgstwiaswammdltrisfytnd�gadlekpffsidlnkeqwvlrtgqempvdcddsmrannvlmikmprrclyilapsqpsarrwaeclqtaqrkrmmlnske�ssiaeftcllvlnspnnlkifkaytiedw
DMQTTQDALRDELKECKEELANRNVNTRYEDKRSLDSREGIPSSLSNQHIQMEGWLSLRDNTKKSRKPKWTNCFVALNEY�SFTIYVDEKAVSVILLIEAGAMAHVRHVTAADLRNVDDSQLPKIFHIMYDDASCNSSRHASNSDLSMIESFREESWKRHD�FQELSYHIRTFCDVCNKKLSDII
MPSLSEFLRKRRARQRRLQAVPSNNKKKSNNNNIMSSTSSGKSRRAASLSSINNFEHLASVEKAGWLNKWTNYLKGYRQR�WFVLDSNATLSYYRNPSEVGHTCRGSINLQEARVHTDKTTSCIVISGQSQTFHVKPQNEMDRQQWTNSLEYMRHKAITRA�ESEEDEDAQMAKTDSNRSDALILANRQMSGKLCDLRTAANMMNKQG
KIPDEVSTSGKGTVNDILLHAEREGWLFKQSSNPLFSGALSWKKRWFVLSENCLYYFDQMTDKEPKGIITLANVGIRKVE�APSRPFMFEIFSLSDGQIKACKTEQDGRLVEGRHSIYKICAVNDEDMRSWINAISRMMAPQQHLLARPKSTH
MSMTSLSTKSRRQEDVVIEGWLHKKGEHIRNWRPRYFMIFNDGALLGFRAKPKEGQPFPEPLNDFMIKDAATMLFEKPRP�NMFMVRCLQWTTVIERTFYAESAEVRQRWIHAIESISKKYKGTNANPQEELMETNQQPKIDEDSEFAGAAHAIMGQPSSG�HGDNCS
MSTENAHLQKEDIVIESWLHKKGEHIRNWRPRYFILFRDGTLLGFRSKPKEDQPLPEPLNNFMIRDAATVCLDKPRPNMF�IVRCLQWTTVIERTFYADSADFRQMWIEAIQAVSSHNRLKENAGNTSMQEEDTNGNPSGESDVNMDATSTRSDNDFESTV�MNI
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Park et al, SuppTable5.xls Page 9 of 9



CYH1_MOUSE PSCD1-PH1 T VERFIAMNRGINDGGDLPEELLRNLYESIKNEPFKIPEDDGNDLTHTFFNPDREGWLLKLGGGRVKTWKRRWFILTDNCLYYFEYTTDKEPRGTIPLENLSIREVEDSKKPNCFELYIPDDKDQVIKACKTEADGRVVEGNHTVYRISAPTPEEKEDWIKCIKAAISGDPFYEMLAARKKKVSSTKRH*                                                     
NM_013385.2 PSCD4-PH1 T PFERFVSMNRGINNGSDLPEDQLRNLFDSIKSEPFSIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTDNCL�YYFEFTTDKEPRGIIPLENLSVQKVDDPKKPFCLELYNPSCRGQKIKACKTDGDGRVVEGKHESYRISATSAEERDQWIE�SIRASITRVPFYDLVSTRKKKIASKQ
XM_928224.2 LOC653583-PH1 T SSGPAVPAITAPPTPPHPPGPRILDLRQHLEGWGHNPENCPHVQVSGCCCRGPLVKMGGRIKTWRKRWFCFDRQARRLAY�YADKEETKLKGVIYFQAIEEVYYDHLRCAFKSPNPRLTFCVKTYERLFYMVAPSPEAMRIWMDVIVTAADENHAP
NM_145753.1 PHLDB2-PH1 T EKEVKIRERQRAQARPLTRYLPVRKEDFDLRSHVETAGHNIDTCYHVSITEKTCRGFLIKMGGKIKTWKKRWFVFDRNKR�TFSYYADKHETKLKGVIYFQAIEEVYYDHLKNANKSPNPLLTFSVKTHDRIYYMVAPSPEAMRIWMDVIVTGAEGYTHFL�L
NM_145739.1 OSBPL6-PH1 T MSSDEKGISPAHKTSTPTHRSASSSTSSQRDSRQSIHILERTASSSTEPSVSRQLLEPEPVPLSKEADSWEIIEGLKIGQ�TNVQKPDKHEGFMLKKRKWPLKGWHKRFFVLDNGMLKYSKAPLDIQKGKVHGSIDVGLSVMSIKKKARRIDLDTEEHIYH�LKVKSQDWFDAWVSKLRHHRLYRQNEIVRSPRDASFHIFPSTSTAESSPAANVSVMDGKMQPNSFPWQSPLPCSNSLPAT�CTTGQSKVAAWLQD
NM_080612.2 GAB3-PH1 C MSAGDAVCTGWLVKSPPERKLQRYAWRKRWFVLRRGRMSGNPDVLEYYRNKHSSKPIRVIDLSECAVWKHVGPSFVRKEF�QNNFVFIVKTTSRTFYLVAKTEQEMQVWVHSISQVCNLGHLEDGADSMESLSYTPSSLQPSSASSLLTAHAASSSLPRDD�PNTNAVATEETRSESELLFLPDYLVL
NM_002890.1 RASA1-PH1 C ICPTPNNQFMMGGRYYNSIGDIIDHYRKEQIVEGYYLKEPVPMQDQEQVLNDTVDGKEIYNTIRRKTKDAFYKNIVKKGY�LLKKGKGKRWKNLYFILEGSDAQLIYFESEKRATKPKGLIDLSVCSVYVVHDSLFGRPNCFQIVVQHFSEEHYIFYFAGE�TPEQAEDWMKGLQAFCNLRKSSPGTSNKRLRQVSSLVLHIEEAHKLPVKHFTNPYCNIYLNSVQVAKTHA
NM_002972.1 SBF1-PH1 C STAPHHRRSLGVYLQEGPVGSTLSLSLDSDQSSGSTTSGSRQAARRSTSTLYSQFQTAESENRSYEGTLYKKGAFMKPWK�ARWFVLDKTKHQLRYYDHRVDTECKGVIDLAEVEAVAPGTPTMGAPKTVDEKAFFDVKTTRRVYNFCAQDVPSAQQWVDR�IQSCLSDA
NM_022047.2 DEF6-PH1 C QVAQTTGGLSVWQFLELFNSGRCLRGVGRDTLSMAIHEVYQELIQDVLKQGYLWKRGHLRRNWAERWFQLQPSCLCYFGS�EECKEKRGIIPLDAHCCVEVLPDRDGKRCMFCVKTANRTYEMSASDTRQRQEWTAAIQMAIRLQAEGKTSLHKDLKQKRR�EQREQRERRRAAKEEELLRLQ
NM_001040118.1 CENTD2-PH1 C TCFEVNEREEAERPLHFAEKVLPILHGLGTDSHLVVKKHQAMEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFH�DRYFILNSSCLRLYKEVRSQRPWSGAPETSHRPEKEWPIKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDT�QMELREWFATFLFVQHDGLVWPSEPSRVSRAVPEVRLGSVSLIPLRGSENEMRRSVAAFTADPLSLLRNV
NM_133268.1 OSBPL1A-PH1 C HKQCALKLLRSGADPNLKNKNDQKPLDLAQGAEMKHILVGNKVIYKALKRYEGPLWKSSRFFGWRLFWVVLEHGVLSWYR�KQPDAVHNIYRQGCKHLTQAVCT
NM_020715.2 PLEKHH1-PH1 C YAIPPDACSLDSDYSEPEHKLQRTSSYSTDGLGLGGESLEKSGYLLKMGSQVKTWKRRWFVLRQGQIMYYKSPSDVIRKP�QGQVDLNSRCQIVRGEGSQTFQLISEKKTYYLTADSPSLLEEWIRVLQSLLKVQATGPPALLRGGTKPTVKGWLTKVKHG�HSKVVWCALVGKIFYYYRSHEDKRPLGCLPVRDAHIEEV



VERFIAMNRGINDGGDLPEELLRNLYESIKNEPFKIPEDDGNDLTHTFFNPDREGWLLKLGGGRVKTWKRRWFILTDNCLYYFEYTTDKEPRGTIPLENLSIREVEDSKKPNCFELYIPDDKDQVIKACKTEADGRVVEGNHTVYRISAPTPEEKEDWIKCIKAAISGDPFYEMLAARKKKVSSTKRH*                                                     
PFERFVSMNRGINNGSDLPEDQLRNLFDSIKSEPFSIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTDNCL�YYFEFTTDKEPRGIIPLENLSVQKVDDPKKPFCLELYNPSCRGQKIKACKTDGDGRVVEGKHESYRISATSAEERDQWIE�SIRASITRVPFYDLVSTRKKKIASKQ
SSGPAVPAITAPPTPPHPPGPRILDLRQHLEGWGHNPENCPHVQVSGCCCRGPLVKMGGRIKTWRKRWFCFDRQARRLAY�YADKEETKLKGVIYFQAIEEVYYDHLRCAFKSPNPRLTFCVKTYERLFYMVAPSPEAMRIWMDVIVTAADENHAP
EKEVKIRERQRAQARPLTRYLPVRKEDFDLRSHVETAGHNIDTCYHVSITEKTCRGFLIKMGGKIKTWKKRWFVFDRNKR�TFSYYADKHETKLKGVIYFQAIEEVYYDHLKNANKSPNPLLTFSVKTHDRIYYMVAPSPEAMRIWMDVIVTGAEGYTHFL�L
MSSDEKGISPAHKTSTPTHRSASSSTSSQRDSRQSIHILERTASSSTEPSVSRQLLEPEPVPLSKEADSWEIIEGLKIGQ�TNVQKPDKHEGFMLKKRKWPLKGWHKRFFVLDNGMLKYSKAPLDIQKGKVHGSIDVGLSVMSIKKKARRIDLDTEEHIYH�LKVKSQDWFDAWVSKLRHHRLYRQNEIVRSPRDASFHIFPSTSTAESSPAANVSVMDGKMQPNSFPWQSPLPCSNSLPAT�CTTGQSKVAAWLQD
MSAGDAVCTGWLVKSPPERKLQRYAWRKRWFVLRRGRMSGNPDVLEYYRNKHSSKPIRVIDLSECAVWKHVGPSFVRKEF�QNNFVFIVKTTSRTFYLVAKTEQEMQVWVHSISQVCNLGHLEDGADSMESLSYTPSSLQPSSASSLLTAHAASSSLPRDD�PNTNAVATEETRSESELLFLPDYLVL
ICPTPNNQFMMGGRYYNSIGDIIDHYRKEQIVEGYYLKEPVPMQDQEQVLNDTVDGKEIYNTIRRKTKDAFYKNIVKKGY�LLKKGKGKRWKNLYFILEGSDAQLIYFESEKRATKPKGLIDLSVCSVYVVHDSLFGRPNCFQIVVQHFSEEHYIFYFAGE�TPEQAEDWMKGLQAFCNLRKSSPGTSNKRLRQVSSLVLHIEEAHKLPVKHFTNPYCNIYLNSVQVAKTHA
STAPHHRRSLGVYLQEGPVGSTLSLSLDSDQSSGSTTSGSRQAARRSTSTLYSQFQTAESENRSYEGTLYKKGAFMKPWK�ARWFVLDKTKHQLRYYDHRVDTECKGVIDLAEVEAVAPGTPTMGAPKTVDEKAFFDVKTTRRVYNFCAQDVPSAQQWVDR�IQSCLSDA
QVAQTTGGLSVWQFLELFNSGRCLRGVGRDTLSMAIHEVYQELIQDVLKQGYLWKRGHLRRNWAERWFQLQPSCLCYFGS�EECKEKRGIIPLDAHCCVEVLPDRDGKRCMFCVKTANRTYEMSASDTRQRQEWTAAIQMAIRLQAEGKTSLHKDLKQKRR�EQREQRERRRAAKEEELLRLQ
TCFEVNEREEAERPLHFAEKVLPILHGLGTDSHLVVKKHQAMEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFH�DRYFILNSSCLRLYKEVRSQRPWSGAPETSHRPEKEWPIKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDT�QMELREWFATFLFVQHDGLVWPSEPSRVSRAVPEVRLGSVSLIPLRGSENEMRRSVAAFTADPLSLLRNV
HKQCALKLLRSGADPNLKNKNDQKPLDLAQGAEMKHILVGNKVIYKALKRYEGPLWKSSRFFGWRLFWVVLEHGVLSWYR�KQPDAVHNIYRQGCKHLTQAVCT
YAIPPDACSLDSDYSEPEHKLQRTSSYSTDGLGLGGESLEKSGYLLKMGSQVKTWKRRWFVLRQGQIMYYKSPSDVIRKP�QGQVDLNSRCQIVRGEGSQTFQLISEKKTYYLTADSPSLLEEWIRVLQSLLKVQATGPPALLRGGTKPTVKGWLTKVKHG�HSKVVWCALVGKIFYYYRSHEDKRPLGCLPVRDAHIEEV
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PFERFVSMNRGINNGSDLPEDQLRNLFDSIKSEPFSIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTDNCL�YYFEFTTDKEPRGIIPLENLSVQKVDDPKKPFCLELYNPSCRGQKIKACKTDGDGRVVEGKHESYRISATSAEERDQWIE�SIRASITRVPFYDLVSTRKKKIASKQ
SSGPAVPAITAPPTPPHPPGPRILDLRQHLEGWGHNPENCPHVQVSGCCCRGPLVKMGGRIKTWRKRWFCFDRQARRLAY�YADKEETKLKGVIYFQAIEEVYYDHLRCAFKSPNPRLTFCVKTYERLFYMVAPSPEAMRIWMDVIVTAADENHAP
EKEVKIRERQRAQARPLTRYLPVRKEDFDLRSHVETAGHNIDTCYHVSITEKTCRGFLIKMGGKIKTWKKRWFVFDRNKR�TFSYYADKHETKLKGVIYFQAIEEVYYDHLKNANKSPNPLLTFSVKTHDRIYYMVAPSPEAMRIWMDVIVTGAEGYTHFL�L
MSSDEKGISPAHKTSTPTHRSASSSTSSQRDSRQSIHILERTASSSTEPSVSRQLLEPEPVPLSKEADSWEIIEGLKIGQ�TNVQKPDKHEGFMLKKRKWPLKGWHKRFFVLDNGMLKYSKAPLDIQKGKVHGSIDVGLSVMSIKKKARRIDLDTEEHIYH�LKVKSQDWFDAWVSKLRHHRLYRQNEIVRSPRDASFHIFPSTSTAESSPAANVSVMDGKMQPNSFPWQSPLPCSNSLPAT�CTTGQSKVAAWLQD
MSAGDAVCTGWLVKSPPERKLQRYAWRKRWFVLRRGRMSGNPDVLEYYRNKHSSKPIRVIDLSECAVWKHVGPSFVRKEF�QNNFVFIVKTTSRTFYLVAKTEQEMQVWVHSISQVCNLGHLEDGADSMESLSYTPSSLQPSSASSLLTAHAASSSLPRDD�PNTNAVATEETRSESELLFLPDYLVL
ICPTPNNQFMMGGRYYNSIGDIIDHYRKEQIVEGYYLKEPVPMQDQEQVLNDTVDGKEIYNTIRRKTKDAFYKNIVKKGY�LLKKGKGKRWKNLYFILEGSDAQLIYFESEKRATKPKGLIDLSVCSVYVVHDSLFGRPNCFQIVVQHFSEEHYIFYFAGE�TPEQAEDWMKGLQAFCNLRKSSPGTSNKRLRQVSSLVLHIEEAHKLPVKHFTNPYCNIYLNSVQVAKTHA
STAPHHRRSLGVYLQEGPVGSTLSLSLDSDQSSGSTTSGSRQAARRSTSTLYSQFQTAESENRSYEGTLYKKGAFMKPWK�ARWFVLDKTKHQLRYYDHRVDTECKGVIDLAEVEAVAPGTPTMGAPKTVDEKAFFDVKTTRRVYNFCAQDVPSAQQWVDR�IQSCLSDA
QVAQTTGGLSVWQFLELFNSGRCLRGVGRDTLSMAIHEVYQELIQDVLKQGYLWKRGHLRRNWAERWFQLQPSCLCYFGS�EECKEKRGIIPLDAHCCVEVLPDRDGKRCMFCVKTANRTYEMSASDTRQRQEWTAAIQMAIRLQAEGKTSLHKDLKQKRR�EQREQRERRRAAKEEELLRLQ
TCFEVNEREEAERPLHFAEKVLPILHGLGTDSHLVVKKHQAMEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFH�DRYFILNSSCLRLYKEVRSQRPWSGAPETSHRPEKEWPIKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDT�QMELREWFATFLFVQHDGLVWPSEPSRVSRAVPEVRLGSVSLIPLRGSENEMRRSVAAFTADPLSLLRNV
HKQCALKLLRSGADPNLKNKNDQKPLDLAQGAEMKHILVGNKVIYKALKRYEGPLWKSSRFFGWRLFWVVLEHGVLSWYR�KQPDAVHNIYRQGCKHLTQAVCT
YAIPPDACSLDSDYSEPEHKLQRTSSYSTDGLGLGGESLEKSGYLLKMGSQVKTWKRRWFVLRQGQIMYYKSPSDVIRKP�QGQVDLNSRCQIVRGEGSQTFQLISEKKTYYLTADSPSLLEEWIRVLQSLLKVQATGPPALLRGGTKPTVKGWLTKVKHG�HSKVVWCALVGKIFYYYRSHEDKRPLGCLPVRDAHIEEV
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MSSDEKGISPAHKTSTPTHRSASSSTSSQRDSRQSIHILERTASSSTEPSVSRQLLEPEPVPLSKEADSWEIIEGLKIGQ�TNVQKPDKHEGFMLKKRKWPLKGWHKRFFVLDNGMLKYSKAPLDIQKGKVHGSIDVGLSVMSIKKKARRIDLDTEEHIYH�LKVKSQDWFDAWVSKLRHHRLYRQNEIVRSPRDASFHIFPSTSTAESSPAANVSVMDGKMQPNSFPWQSPLPCSNSLPAT�CTTGQSKVAAWLQD
MSAGDAVCTGWLVKSPPERKLQRYAWRKRWFVLRRGRMSGNPDVLEYYRNKHSSKPIRVIDLSECAVWKHVGPSFVRKEF�QNNFVFIVKTTSRTFYLVAKTEQEMQVWVHSISQVCNLGHLEDGADSMESLSYTPSSLQPSSASSLLTAHAASSSLPRDD�PNTNAVATEETRSESELLFLPDYLVL
ICPTPNNQFMMGGRYYNSIGDIIDHYRKEQIVEGYYLKEPVPMQDQEQVLNDTVDGKEIYNTIRRKTKDAFYKNIVKKGY�LLKKGKGKRWKNLYFILEGSDAQLIYFESEKRATKPKGLIDLSVCSVYVVHDSLFGRPNCFQIVVQHFSEEHYIFYFAGE�TPEQAEDWMKGLQAFCNLRKSSPGTSNKRLRQVSSLVLHIEEAHKLPVKHFTNPYCNIYLNSVQVAKTHA
STAPHHRRSLGVYLQEGPVGSTLSLSLDSDQSSGSTTSGSRQAARRSTSTLYSQFQTAESENRSYEGTLYKKGAFMKPWK�ARWFVLDKTKHQLRYYDHRVDTECKGVIDLAEVEAVAPGTPTMGAPKTVDEKAFFDVKTTRRVYNFCAQDVPSAQQWVDR�IQSCLSDA
QVAQTTGGLSVWQFLELFNSGRCLRGVGRDTLSMAIHEVYQELIQDVLKQGYLWKRGHLRRNWAERWFQLQPSCLCYFGS�EECKEKRGIIPLDAHCCVEVLPDRDGKRCMFCVKTANRTYEMSASDTRQRQEWTAAIQMAIRLQAEGKTSLHKDLKQKRR�EQREQRERRRAAKEEELLRLQ
TCFEVNEREEAERPLHFAEKVLPILHGLGTDSHLVVKKHQAMEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFH�DRYFILNSSCLRLYKEVRSQRPWSGAPETSHRPEKEWPIKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDT�QMELREWFATFLFVQHDGLVWPSEPSRVSRAVPEVRLGSVSLIPLRGSENEMRRSVAAFTADPLSLLRNV
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MSSDEKGISPAHKTSTPTHRSASSSTSSQRDSRQSIHILERTASSSTEPSVSRQLLEPEPVPLSKEADSWEIIEGLKIGQ�TNVQKPDKHEGFMLKKRKWPLKGWHKRFFVLDNGMLKYSKAPLDIQKGKVHGSIDVGLSVMSIKKKARRIDLDTEEHIYH�LKVKSQDWFDAWVSKLRHHRLYRQNEIVRSPRDASFHIFPSTSTAESSPAANVSVMDGKMQPNSFPWQSPLPCSNSLPAT�CTTGQSKVAAWLQD

TCFEVNEREEAERPLHFAEKVLPILHGLGTDSHLVVKKHQAMEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFH�DRYFILNSSCLRLYKEVRSQRPWSGAPETSHRPEKEWPIKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDT�QMELREWFATFLFVQHDGLVWPSEPSRVSRAVPEVRLGSVSLIPLRGSENEMRRSVAAFTADPLSLLRNV



Cerevisiae SLM2-PH1NP_014351C 448..553 20.63529 8.396013 9 EVKSGFLEKRS.....kFLKSYSRGFYVLTP.......SFLHEFKTPD..khkfSTPLMSIPLVEC..TVTEHSKK.....................tksnseQGKNKFILRTnSN...............glihrgHNWVFKVDSYDDMIEWFGNIKALSS
Cerevisiae BOI1-PH1 NP_009468C 779..893 16.96294 8.511027 9 ADCSGWMSKKG....tgAMGTWKQRFFTLHG.......TRLSYFTNTN.....dEKERGLIDITAH..RVLPASDD...............drlislyaaslgKGKYCFKLVPpQP..........gskkgltftepRVHYFAVENKSEMKAWLSAIIKATI
Cerevisiae BUD4-PH1NP_012625C 1306..1412 0.692037 -2.74539 7 IYKEGYLLQDG....gdLKGKIENRFFKLHG.......SQLSGYHEI-......-SRKAKIDINLL..KVTKVLRN..........ediqadnggqrnftdwvLFNECFQLVFdDG.....................ERITFNAECSEEKSDWYNKLQEVVE
Cerevisiae ATG26-PH1NP_013290C 241..333 0.510442 -5.36333 4 VKMSGNLNIRT......KLIRSTRYWCVLKN.......HLFSMYTSST....elYFPVLTIDLREV.qKIETQKHT........................lngSATKTFKLYTdES.....................-TFKFNADSEFSAKSWVNALKKEQF
Pombe reserved_name_rga2-PH1NP_594152C 722..835 6.859368 5.492493 4 AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
Pombe SPAC26A3.09c-PH1CAA93232 C 722..835 6.859368 5.492493 4 AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
Pombe csx2-PH1 NP_595897C 513..612 5.550006 0.909318 5 SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK...qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT.....................-KRTYQATSKAEMHSWIEAIQYSIS
Pombe SPAPYUG7.03c-PH1NP_594704C 584..684 5.464721 5.732295 6 LLCDGYLCQQG.....gDCPYWRRRYFQLIG.......SKLVAFQQFS......KVRRATIDLSEA.tHIVDDNHY.................sdeeelegylYFESGFRIIFsNG.....................DYIDFYAETVGEKDEWMSTLRQHLG
Pombe ksg1-PH1 NP_588442C <495..570 3.883014 1.060725 10 ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK.....................-SWSFEDPNG-PASAWVELLDKASS
Pombe SPAC11E3.11c-PH1NP_594936C 683..806 -0.83699 -9.89105 8 YIKQGILKFQSeshkfrKKEVWSTVLAVLQR.......DVFTLYNLNTdpkdldISKVGKPVIKTT..IIASLAKP...............fpssedavvlksTNSLYFDLETsSQ.....................LKLRFAGPSPKDAQGWIDALNYWAA
Pombe SPCPB16A4.02c-PH2NP_588026C 225..317 -7.08751 -2.91975 6 VLMQGTIHWLH.....gNLHRWSKCWAVVRG.......YGMTIYNTNR.....eYKPVKVIPIADI.qDVAEINVP.........................esSHKYFFTVITqNK.....................-PIEFRVDNEDSLILWVAALKTSID



EVKSGFLEKRS.....kFLKSYSRGFYVLTP.......SFLHEFKTPD..khkfSTPLMSIPLVEC..TVTEHSKK.....................tksnseQGKNKFILRTnSN...............glihrgHNWVFKVDSYDDMIEWFGNIKALSS
ADCSGWMSKKG....tgAMGTWKQRFFTLHG.......TRLSYFTNTN.....dEKERGLIDITAH..RVLPASDD...............drlislyaaslgKGKYCFKLVPpQP..........gskkgltftepRVHYFAVENKSEMKAWLSAIIKATI
IYKEGYLLQDG....gdLKGKIENRFFKLHG.......SQLSGYHEI-......-SRKAKIDINLL..KVTKVLRN..........ediqadnggqrnftdwvLFNECFQLVFdDG.....................ERITFNAECSEEKSDWYNKLQEVVE
VKMSGNLNIRT......KLIRSTRYWCVLKN.......HLFSMYTSST....elYFPVLTIDLREV.qKIETQKHT........................lngSATKTFKLYTdES.....................-TFKFNADSEFSAKSWVNALKKEQF
AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK...qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT.....................-KRTYQATSKAEMHSWIEAIQYSIS
LLCDGYLCQQG.....gDCPYWRRRYFQLIG.......SKLVAFQQFS......KVRRATIDLSEA.tHIVDDNHY.................sdeeelegylYFESGFRIIFsNG.....................DYIDFYAETVGEKDEWMSTLRQHLG
ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK.....................-SWSFEDPNG-PASAWVELLDKASS
YIKQGILKFQSeshkfrKKEVWSTVLAVLQR.......DVFTLYNLNTdpkdldISKVGKPVIKTT..IIASLAKP...............fpssedavvlksTNSLYFDLETsSQ.....................LKLRFAGPSPKDAQGWIDALNYWAA
VLMQGTIHWLH.....gNLHRWSKCWAVVRG.......YGMTIYNTNR.....eYKPVKVIPIADI.qDVAEINVP.........................esSHKYFFTVITqNK.....................-PIEFRVDNEDSLILWVAALKTSID



EVKSGFLEKRS.....kFLKSYSRGFYVLTP.......SFLHEFKTPD..khkfSTPLMSIPLVEC..TVTEHSKK.....................tksnseQGKNKFILRTnSN...............glihrgHNWVFKVDSYDDMIEWFGNIKALSS
ADCSGWMSKKG....tgAMGTWKQRFFTLHG.......TRLSYFTNTN.....dEKERGLIDITAH..RVLPASDD...............drlislyaaslgKGKYCFKLVPpQP..........gskkgltftepRVHYFAVENKSEMKAWLSAIIKATI
IYKEGYLLQDG....gdLKGKIENRFFKLHG.......SQLSGYHEI-......-SRKAKIDINLL..KVTKVLRN..........ediqadnggqrnftdwvLFNECFQLVFdDG.....................ERITFNAECSEEKSDWYNKLQEVVE
VKMSGNLNIRT......KLIRSTRYWCVLKN.......HLFSMYTSST....elYFPVLTIDLREV.qKIETQKHT........................lngSATKTFKLYTdES.....................-TFKFNADSEFSAKSWVNALKKEQF
AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK...qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT.....................-KRTYQATSKAEMHSWIEAIQYSIS
LLCDGYLCQQG.....gDCPYWRRRYFQLIG.......SKLVAFQQFS......KVRRATIDLSEA.tHIVDDNHY.................sdeeelegylYFESGFRIIFsNG.....................DYIDFYAETVGEKDEWMSTLRQHLG
ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK.....................-SWSFEDPNG-PASAWVELLDKASS
YIKQGILKFQSeshkfrKKEVWSTVLAVLQR.......DVFTLYNLNTdpkdldISKVGKPVIKTT..IIASLAKP...............fpssedavvlksTNSLYFDLETsSQ.....................LKLRFAGPSPKDAQGWIDALNYWAA
VLMQGTIHWLH.....gNLHRWSKCWAVVRG.......YGMTIYNTNR.....eYKPVKVIPIADI.qDVAEINVP.........................esSHKYFFTVITqNK.....................-PIEFRVDNEDSLILWVAALKTSID



Celegans sec7-PH1 NP_498764 C 263..391 49.55871 12.60603
Celegans let-502-PH1 NP_491440 C 952..>1034 13.01202 2.55186
Celegans obr-1-PH1 NP_499448 C 64..152 11.7475 10.13831
Celegans F59A6.5-PH1 NP_494921 C 834..940 11.48228 0.762221
Cerevisiae SLM2-PH1 NP_014351 C 448..553 20.63529 8.396013
Cerevisiae BOI1-PH1 NP_009468 C 779..893 16.96294 8.511027
Cerevisiae BUD4-PH1 NP_012625 C 1306..1412 0.692037 -2.74539
Cerevisiae ATG26-PH1 NP_013290 C 241..333 0.510442 -5.36333
Drosophila CG5004-PH1 NP_573195 C 1143..1237 30.65888 7.631296
Drosophila vap-PH1 NP_996482 C 394..483 11.86322 3.56381
Pombe reserved_name_rga2-PH1 NP_594152 C 722..835 6.859368 5.492493
Pombe SPAC26A3.09c-PH1 CAA93232 C 722..835 6.859368 5.492493
Pombe csx2-PH1 NP_595897 C 513..612 5.550006 0.909318
Pombe SPAPYUG7.03c-PH1 NP_594704 C 584..684 5.464721 5.732295
Pombe ksg1-PH1 NP_588442 C <495..570 3.883014 1.060725
Pombe SPAC11E3.11c-PH1 NP_594936 C 683..806 -0.83699 -9.89105
Pombe SPCPB16A4.02c-PH2 NP_588026 C 225..317 -7.08751 -2.91975
Celegans akt-2-PH1 NP_001024612 T 13..114 20.79403 11.46032
Celegans akt-1-PH1 NP_001023647 T 16..117 9.549298 12.17148
Drosophila Grp1-PH1 NP_001036375 T 356..480 65.83189 24.28059
Drosophila Akt1-PH1 NP_732113 T 107..210 34.2812 16.92682
Drosophila CG14366-PH1 NP_650310 T 375..468 11.99604 5.974204
Celegans mtm-5-PH1 NP_508888 1646..1742 16.80814 12.46176
Cerevisiae OSH3-PH1 NP_011940 224..313 17.18968 8.150776
Cerevisiae BOI2-PH1 NP_011039 771..882 15.47084 6.390439
Cerevisiae OPY1-PH1 NP_009687 218..315 7.47558 -0.75313
Cerevisiae SLM1-PH1 NP_012161 471..577 7.089197 0.307673
Cerevisiae SWH1-PH1 NP_009421 284..377 2.664051 1.000236
Cerevisiae SPO14-PH1 NP_012956 498..660 1.270814 1.375714
Cerevisiae CLA4-PH1 NP_014101 64..174 -1.96565 -6.26106
Cerevisiae OSH2-PH1 NP_010265 292..384 -2.48795 2.301501
Drosophila Btk29A-PH1 NP_723369 43..182 21.29646 8.839298
Drosophila Sbf-PH1 NP_731633 1872..1972 18.98951 11.60579
Drosophila CG12467-PH1 NP_477389 654..742 15.5075 16.54281
Pombe SPCPB16A4.02c-PH1 NP_588026 28..106 11.78241 3.929772
Pombe SPAC26A3.10-PH1 NP_594153 529..630 10.73578 2.185209
Pombe pob1-PH1 NP_596828 701..806 6.27789 1.345219
Pombe SPBC1289.04c-PH1 CAB38684 701..806 6.27789 1.345219
Pombe SPBC17G9.08c-PH1 CAB52806 513..612 5.550006 0.909318
Pombe SPAC6G9.04-PH1 NP_594113 1053..1154 4.629944 -3.21248
Pombe SPCC576.15c-PH1 CAA21194 <495..570 3.883014 1.060725
Pombe SPAC19A8.02-PH1 NP_593790 292..388 1.384858 0.630635
Pombe plc1-PH1 NP_594734 161..271 1.197574 5.504969
Pombe SPAC22F8.11-PH1 CAB52721 161..271 1.197574 5.504969
Pombe SPAC637.13c-PH1 NP_594631 303..403 0.276965 2.858547
Pombe SPBC2F12.05c-PH1 NP_595710 257..340 -0.45491 4.188521
Pombe SPAC23H3.01-PH1 NP_001018249 <707..768 -1.7977 -2.02607
Pombe SPAC19A8.01c-PH1 CAB16232 <285..346 -1.7977 -2.02607
Pombe SPAC1F5.09c-PH1 NP_592864 26..122 -4.7572 -11.8294
Pombe SPAC2F7.16c-PH1 NP_592986 394..510 -7.01332 -8.7836
Pombe SPBC428.07-PH1 NP_595185 <194..256 -9.84818 -9.0019



Pombe SPAC23H4.01c-PH1 NP_593405 152..241 -14.2623 1.69321
Pombe SPCp054-PH1 NP_588075 805..898 -23.5296 -10.8256
Pombe SPCC4B3.15-PH1 CAB60689 805..898 -23.5296 -10.8256
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IFKEGLLLVFGtdlamvSKAAWHKHWIVVEN.......GSLWEYANWK...dsvKSNVSSISLKHA..SADKVRKQ...........................GRRFCFEVVTpKL.....................-KRLYQATSAEEMDSWIEAICEAAK
ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.....dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP.........gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.....dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP.........gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK...qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT.....................-KRTYQATSKAEMHSWIEAIQYSIS
WHRRGMISYKKsknnrwVAGYWKKKYCIVDS.......GKLIFYKSDHnacsnvSPIHREFGLQSC..LASPNLPP.......................sinsNRNNVFYLNIpGN.....................ECYLFEAPSVLAMNEWIHSLNFNAA
ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK.....................-SWSFEDPNG-PASAWVELLDKASS
TKRQGWLLRNIssskadNKAIWRKYWFFVDN.......GYVGYLINDA...nggVFESEKIGVLLC..KFSVLPSN...........................HRKFCFQIKTkSV.....................-SYILQAETHMEMLEWGSVINNARE
SIQNGCSLLRI......TKKKVRQRKVSLDP.....isGYLMLDKNTG....kaYKKLCVDDIKEI.rQGRDARNY..................reqykisseNEKRWFTIIYcAD..................nklKAMHMISPTLDAHNQWIMALEGLKT
SIQNGCSLLRI......TKKKVRQRKVSLDP.....isGYLMLDKNTG....kaYKKLCVDDIKEI.rQGRDARNY..................reqykisseNEKRWFTIIYcAD..................nklKAMHMISPTLDAHNQWIMALEGLKT
PIMAGYLIRKT......SFLKKKQRGFYAFT.....hsGYLYEFKSSD..slqdPEPEFALYIPDC..LIGRPSE-...........................-KKPKFKITGkDA.............tkkifgarNDYAFRASNNTELMRWWEALNTHIA
QHMSGYLKKWT.....nYKSGYKLRWFTLNN.......GVLSYYKNQD...dasSACRGSINLKLA..RLVHDPK-...........................-QPTVFQVIGkGS.....................VRYSVKANSPVEAKKWIAAISSAIE
AQKKAYERRYK......NFTTTSSSFDTLQG.....idTEAMEYEFPKtppleeFSPDTSYSLVNA.fAYCDRDKK..........................nVRNCSFTVIFrDG.....................SEETLCAPTEESMIEWVAKINYIST
AQKKAYERRYK......NFTTTSSSFDTLQG.....idTEAMEYEFPKtppleeFSPDTSYSLVNA.fAYCDRDKK..........................nVRNCSFTVIFrDG.....................SEETLCAPTEESMIEWVAKINYIST
IIRSGWVMLKE...dkmKYLPWTKKWLVLSS.......NSLSIYKGSK.....sESAQVTLLLKDI.qKVERSKS-...........................-RTFCFKLRFkSS...............tknfeiQACELSVADNMECYEWMDLISSRAL
HGKEGFATLKRccnttmMKTRSQPFWIIVSE.......SCIILCDNML......SMQPADVFIWDV..DFEITRKN.............frkahskdtnekirLSHHSFKIKNrQK.....................-VMKLSVRSG----RWLQQFINSVQ
PSLASEQMHDS.....dADSLFQSANDHLNRakatqdcRGLLFYSKSQ....stSVPSGIINLTDA.vSIEPGTG-...........................---NKFTINFnNG.....................KSETLEALDPESKNTWITDLKNAIA



QIISGTLLKKR....rkKGQGYARRYFTLNM.....veGTISYYANEN.....sSVMRGKIPLSIA..VISVAAE-...........................--THEINVDSgVE.....................-LWNLRAHTHQDWLRWCNALEKAKN
LYNEGYLYRLE......-DSSIRRRFVVLRS.......KQLNFYAEKG......GQYLDTFQLSKT..VVSIPMVN...................fseavsnlGLVAGILATSvDR.....................RHVQLFADSKKVCQKWLQVMNSRSF
LYNEGYLYRLE......-DSSIRRRFVVLRS.......KQLNFYAEKG......GQYLDTFQLSKT..VVSIPMVN...................fseavsnlGLVAGILATSvDR.....................RHVQLFADSKKVCQKWLQVMNSRSF



AEREGWLFKQSsnplfsGALSWKKRWFVLSE.......NCLYYFDQMT.....dKEPKGIITLANV..GIRKVEAP...........................SRPFMFEIFSlSD..gqikackteqdgrlvegrhSIYKICAVNDEDMRSWINAISRMMA

GRMNGWLRVYR...ddmTGSTWIASWAMMDL.......TRISFYTNDG...adlEKPFFSIDLNKE..QWVLRTGQ.................empvdcddsmRANNVLMIKMpRR.....................-CLYILAPSQPSARRWAECLQTAQR

ADCSGWMSKKG....tgAMGTWKQRFFTLHG.......TRLSYFTNTN.....dEKERGLIDITAH..RVLPASDD...............drlislyaaslgKGKYCFKLVPpQP..........gskkgltftepRVHYFAVENKSEMKAWLSAIIKATI

PDKEGWLWKQG.....gRYKSWKRRWFILND.......NCLYYFEYTT.....dKEPRGIIPLENI..SVREIHDR...........................SKPHCFELFAtGG.adiikacktdsegkvvegkhTVYRMSAATEEDQQEWIKRLTQSIS

ADFSGWMSKKG....sgAMSTWKTRFFTLHG.......TRLSYFSSTT.....dTRERGLIDITAH..RVVPAKED...............dklvslyaastgKGRYCFKLLPpQP..........gskkgltftqpRTHYFAVDNKEEMRGWMAALIKTTI

QGKQGYLVIRSkhafkdMIDRHTTKWFLVRN.......SYLTYVSDLS.....sTTPLDVFLIDWK.fKVRFSGNKleefgiendannildkngkskthqkksNISSKLLLLTlEN...................seRKLKIICKSESSLKQWMSSIIKMST

VVKSGSMVKRAqnkkrfTPVNYKHRWFELTK.......RTFSYFDVEN...verRRERGRIHLKGV.rLVEEATVS...................geggdpfaPDGYPFQVGYcEIgngggsgvgiegqqsgravpqYTLYVIANSEKERSEWIRAIRQVCE

ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.....dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP.........gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.....dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP.........gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV



vap-PH1-DRNP_996482 C IKHHGHLNKKS.....dKTTKWKQLYFALIN...dgseTQLCFYDNPK.....kTKPKGLIDLSCA..YLYQCHDS.........................lwERPYCFQIVErAL.................pclaTVTYLCAPSQESYVEWINSLKAQCDT_Dros
CG5004-PH1-DRNP_573195 C HSCRGYLHKLG.....aTFHAWSRRWFVLDR.....qrSALIYYSDKS.....eRKPRGGAYFATI.dEVYLDHLN......................asksgRPHCTFIVKTkKR.....................-SYNLQAASDSAARIWIDAIITGAQT_Dros
CG14366-PH1-DRNP_650310 VTLSGWLHKQG....sdGLKVWRKRWFVLAE.......YCLYYYKGPE.....eEKLLGSVLLPSY..RVSACLPE........................dkiYRKFAFKCEHqNM.....................RTYWLAADNSEAMMQWVRALAAASLT_Dros
CG12467-PH1-DRNP_477389 T LEKMGHLAKLG.....gKLKTWRKRWFVLKN.......GSLNYWKSQH...dvqRKPQGQIQLDEV.cRINRAEG-...........................--ASTFEIDTgKK.....................-VYYLTADSHATMDDWIRVLQNVQRT_Dros
Btk29A-PH1-DRNP_723369 T VVKSGSMVKRAqnkkrfTPVNYKHRWFELTK.......RTFSYFDVEN...verRRERGRIHLKGV.rLVEEATVS...................geggdpfaPDGYPFQVGYcEIgngggsgvgiegqqsgravpqYTLYVIANSEKERSEWIRAIRQVCET_Dros
Akt1-PH1-DRNP_732113 T VVKEGWLMKRG.....eHIKNWRQRYFVLHS......dGRLMGYRSKPsastpsDFLLNNFTVRGC..QIMTVDRP...........................-KPFTFIIRGlQW..................ttvIERTFAVESELERQQWTEAIRNVSST_Dros
Grp1-PH1-DRNP_001036375 T PDKEGWLWKQG.....gRYKSWKRRWFILND.......NCLYYFEYTT.....dKEPRGIIPLENI..SVREIHDR...........................SKPHCFELFAtGG.adiikacktdsegkvvegkhTVYRMSAATEEDQQEWIKRLTQSIST_Dros

F59A6.5-PH1-CENP_494921 C GRMNGWLRVYR...ddmTGSTWIASWAMMDL.......TRISFYTNDG...adlEKPFFSIDLNKE..QWVLRTGQ.................empvdcddsmRANNVLMIKMpRR.....................-CLYILAPSQPSARRWAECLQTAQRT_Celegans
obr-1-PH1-CENP_499448 C VEKAGWLNKWT.....nYLKGYRQRWFVLDS......nATLSYYRNPS...evgHTCRGSINLQEA..RVHTDKT-...........................--TSCIVISGqSQ.....................-TFHVKPQNEMDRQQWTNSLEYMRHT_Celegans
let-502-PH1-CENP_491440 C IQMEGWLSLRD.ntkksRKPKWTNCFVALNE.......YSFTIYVDE-......-KAVSVILLIEA..GAMAHVR-...........................-HVTAADLRNvDD.................sqlpKIFHIMYDD--------ASCNSSRHT_Celegans
akt-1-PH1-CENP_001023647 T VVIEGWLHKKG.....eHIRNWRPRYFMIFN......dGALLGFRAKP.....kEGQPFPEPLNDF..MIKDAATM.......................lfekPRPNMFMVRClQW..................ttvIERTFYAESAEVRQRWIHAIESISKT_Celegans
akt-2-PH1-CENP_001024612 T IVIESWLHKKG.....eHIRNWRPRYFILFR......dGTLLGFRSKP.....kEDQPLPEPLNNF..MIRDAATV.......................cldkPRPNMFIVRClQW..................ttvIERTFYADSADFRQMWIEAIQAVSST_Celegans
sec7-PH1-CENP_498764 C AEREGWLFKQSsnplfsGALSWKKRWFVLSE.......NCLYYFDQMT.....dKEPKGIITLANV..GIRKVEAP...........................SRPFMFEIFSlSD..gqikackteqdgrlvegrhSIYKICAVNDEDMRSWINAISRMMAT_Celegans
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Supplementary Table 4, Park et al:
Scoring of tested mouse PH-domains (used to make Fig. 5C)

Cloned and Tested
Species Name Score NP_number Translocating?
Mouse PSCD3-PH 100.6 NP_035312 T
Mouse PSCD2-PH 99.9 NP_035311 T
Mouse PSCD1-PH 98.1 NP_035310 T
Mouse AKT3-PH 66.5 NP_035915 T
Mouse AKT2-PH 64.9 NP_031460 T
Mouse AKT1-PH 64.6 NP_033782 T
Mouse RASA2-PH 60.2 NP_444498 T
Mouse TEC-PH 58.5 BAE23957 T
Mouse BTK-PH 57.5 NP_038510 T
Mouse ITK-PH 54.6 NP_034713 T
Mouse GAB1-PH 50.1 NP_067331 T
Mouse GAB2-PH 44.4 NP_034378 T
Mouse PLEKHA1-PH 40.8 NP_598703 T
Mouse PLEKHA2-PH2 38.4 NP_112547 T
Mouse DAPP1-PH 37.0 NP_036062 T
Mouse PHLDB1-PH 36.4 NP_705765 T
Mouse SH3BP2-PH 34.5 NP_036023 T
Mouse PLEK2-PH 33.8 NP_038766 T
Mouse PLEK2-PH2 31.7 NP_038766 T
Mouse PDPK1-PH 28.1 NP_001074242 T
Mouse MYO10-PH 25.5 NP_062345 T
Mouse OSBPL3-PH 24.6 NP_082157 T
Mouse CNKSR2-PH 23.5 NP_808419 T
Mouse OSBPL7-PH 23.4 NP_001074903 T
Mouse PHLPP-PH 20.2 XP_990044 T
Mouse FGD6-PH2 19.1 NP_444302 T
Mouse PLEK-PH2 17.0 NP_062422 N
Mouse PLEKHO1-PH 5.6 NP_075809 N
Mouse MYO10-PH2 4.7 NP_062345 N
Mouse IRS1-PH 4.5 NP_034700 N
Mouse PLEKHB2-PH 4.5 NP_663491 N
Mouse SKAP2-PH 4.3 NP_061243 N
Mouse PLEKHA5-PH 3.5 NP_659169 N
Mouse DGKD-PH 3.4 XP_911321 N
Mouse TRIOBP-PH 3.3 NP_613045 N
Mouse RASAL1-PH 2.8 NP_038860 N
Mouse 2610034M16Rik-PH 1.7 NP_081686 N
Mouse M-RIP-PH2 0.6 NP_957697 N
Mouse PLEKHM2-PH 0.2 XP_985312 N
Mouse PSD3-PH -2.2 NP_808366 N
Mouse PSD2-PH -2.2 NP_082983 N
Mouse CENTD2-PH -2.3 NP_001035201 N
Mouse M-RIP-PH -3.5 NP_957697 N
Mouse CENTB5-PH -4.3 NP_997106 N
Mouse DNM2-PH -4.7 NP_001034609 N
Mouse SWAP70-PH -5.0 NP_033328 N
Mouse ARHGAP10-PH -5.1 NP_598723 N
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Mouse DNM1-PH -5.4 NP_034195 N
Mouse OPHN1-PH -6.6 NP_443208 N
Mouse PLEKHB1-PH -7.1 NP_038774 N
Mouse PLEKHJ1-PH -7.9 NP_076389 N
Mouse RALGPS2-PH -8.0 NP_076373 N
Mouse FARP1-PH2 -8.2 NP_598843 N
Mouse DOK4-PH -8.2 NP_444476 N
Mouse CENTD1-PH -8.7 XP_001001345 N
Mouse PLEKHF1-PH -8.8 NP_077724 N
Mouse AFAP-PH -8.8 NP_081649 N
Mouse PLEKHA3-PH -9.1 NP_112546 N
Mouse PLCD1-PH -9.3 NP_062650 N
Mouse 2610034M16Rik-PH2 -9.6 NP_081277 N
Mouse VEPH-PH -10.6 NP_082633 N
Mouse CADPS-PH -11.4 NP_001036082 N
Mouse PLCL2-PH -11.9 NP_038908 N
Mouse RASA4-PH -11.9 NP_598675 N
Mouse ABR-PH -12.4 NP_942598 N
Mouse PRKCM-PH -12.8 NP_032884 N
Mouse RASGRF1B-PH -13.0 NP_001034744 N
Mouse FGD6-PH -14.0 NP_444302 N
Mouse PLCD4-PH -14.4 NP_683739 N
Mouse COL4ABP3-PH -14.4 NP_075909 N
Mouse PLEKHM1-PH -14.8 NP_898855 N
Mouse SH2B2-PH -15.0 NP_061295 N
Mouse DOK1-PH -15.3 NP_034200 N
Mouse NGEF-PH -15.7 NP_063920 N
Mouse KIF1A-PH -16.0 NP_032466 N
Mouse CIT-PH -16.2 NP_031734 N
Mouse PLEKHA2-PH -16.5 NP_112547 N
Mouse DDEF1-PH -17.3 NP_034156 N
Mouse TIAM1-PH2 -17.4 NP_033410 N
Mouse FGD1-PH2 -17.7 NP_032027 N
Mouse SNTA1-PH -17.9 NP_033254 N
Mouse PLD2-PH -18.1 NP_032902 N
Mouse CENTD1-PH2 -18.3 XP_001001345 N
Mouse FGD2-PH -18.7 NP_038738 N
Mouse GEFT-PH -18.7 NP_082303 N
Mouse NET1-PH -18.8 NP_062645 N
Mouse SNTB2-PH -19.0 NP_033255 N
Mouse KIF1B-PH -19.2 NP_997565 N
Mouse DOK5-PH -19.3 NP_084037 N
Mouse TIAM1-PH -19.5 NP_033410 N
Mouse SH2B1-PH -19.9 NP_035493 N
Mouse PLEKHC1-PH -20.7 NP_666166 N
Mouse APBB1IP-PH -21.3 NP_062329 N
Mouse ADRPK1-PH -21.3 NP_570933 N
Mouse SPNB2-PH -22.6 NP_787030 N
Mouse ITSN1-PH -22.9 NP_034717 N
Mouse CENTD2-PH2 -24.0 NP_001035201 N
Mouse FARP1-PH -24.3 NP_598843 N
Mouse TIAM2-PH -24.5 NP_036008 N
Mouse PLD1-PH -25.5 NP_032901 N
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Mouse SNTB1-PH -25.6 NP_057876 N
Mouse RASGRF2-PH -25.9 NP_033053 N
Mouse RASGRF2-PH2 -27.2 NP_033053 N
Mouse ARHGEF7-PH -28.9 NP_059098 N
Mouse OSBPL5-PH -29.1 NP_077251 N
Mouse KALRN-PH -29.5 XP_998128 N
Mouse RASGRF1A-PH -30.3 NP_035375 N
Mouse ARHGEF3-PH -30.7 NP_082147 N
Mouse ROCK1-PH -30.8 NP_033097 N
Mouse FGD1-PH -31.6 NP_032027 N
Mouse FGD1-PHB -31.6 NP_032027 N
Mouse GRB14-PH -32.5 NP_057928 N
Mouse FGD3-PH -32.9 NP_056574 N
Mouse MCF2-PH -33.0 NP_573460 N
Mouse ITSN2-PH -33.0 NP_035495 N
Mouse AKAP13-PH -34.6 XP_984499 N
Mouse ARHGEF2-PH -35.0 NP_032513 N
Mouse ARFGEF18-PH -35.0 NP_084389 N
Mouse MCF21-PH -35.4 NP_835177 N
Mouse GRB7-PH -36.7 NP_034476 N
Mouse RASGRF1A-PH2 -38.5 NP_035375 N
Mouse RGNEF-PH -39.3 NP_036156 N
Mouse VAV3-PH -40.8 NP_065251 N
Mouse GRB10-PH -42.0 NP_034475 N
Mouse VAV2-PH -42.1 NP_033526 N
Mouse VAV1-PH -43.5 NP_035821 N
Mouse VAV2-PHB -43.9 NP_033526 N
Mouse SOS1-PH -46.6 NP_033257 N
Mouse SOS2-PH -48.4 XP_992919 N
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Sequence
PDREGWLLKLG.....gRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGIIPLENL..SIREVEDP...........................RKPNCFELYNpSHkgqvikackteadgrvvegnhVVYRISAPSPEEKEEWMKSIKASIS
PDREGWLLKLG....ggRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGIIPLENL..SIREVDDP...........................RKPNCFELYIpNNkgqlikackteadgrvvegnhMVYRISAPTQEEKDEWIKSIQAAVS
PDREGWLLKLG....ggRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGTIPLENL..SIREVEDS...........................KKPNCFELYIpDDkdqvikackteadgrvvegnhTVYRISAPTPEEKEDWIKCIKAAIS
IVKEGWVQKRG.....eYIKNWRPRYFLLKT......dGSFIGYKEKP.qdvdlPYPLNNFSVAKC..QLMKTERP...........................-KPNTFIIRClQW..................ttvIERTFHVDTPEEREEWTEAIQAVAD
VIKEGWLHKRG.....eYIKTWRPRYFLLKS......dGSFIGHKERPeapdqtLPPLNNFSVAEC..QLMKTERP...........................-RPNTFVIRClQW..................ttvIERTFHVDSPDEREEWMRAIQMVAN
IVKEGWLHKRG.....eYIKTWRPRYFLLKN......dGTFIGYKERPqdvdqrESPLNNFSVAQC..QLMKTERP...........................-RPNTFIIRClQW..................ttvIERTFHVETPEEREEWATAIQTVAD
HLKEGEMYKRAqgrtriGKKNFKKRWFCLTS.......RELTYHRQQG......KDAIYTIPVKNI.lAVEKLEEG.........................sfNKKNMFQVIHtEK.....................-TLYIQANNCVEANEWIDVLCRVSR
TILEEILIKRSqqkkktSPLNYKERLFVLTK.......SVLSYYEGRA....ekKYRKGVIDISKI..KCVEIVKN....................ddgvipcQNKFPFQVVHdAN.....................-TLYIFAPSPQSRDRWVKKLKEEIK
VILESIFLKRSqqkkktSPLNFKKRLFLLTV.......HKLSYYEYDF.ergrrGSKKGSIDVEKI..TCVETVIPeknppperqiprrgeessemeqisiieRFPYPFQVVYdEG.....................-PLYVFSPTEELRKRWIHQLKNVIR
ILLEEQLIKKSqqkrrtSPSNFKVRFFVLTK.......ASLAYFEDRH...gkkRTLKGSIELSRI..KCVEIVKS.....................disipcHYKYPFQVVHdNY.....................-LLYVFAPDCESRQRWVLTLKEETR
VVCSGWLRKSP.pekklKRYAWKRRWFVLRSgrltgdpDVLEYYKNDH.....aKKPIRIIDLNLC.qQVDAGLTF......................nkkefENSYIFDINTiDR.....................-IFYLVADSEEDMNKWVRCICDICG
VVCTGWLRKSP.pekklRRYAWKKRWFILRSgrmsgdpDVLEYYKNEH.....sKKPLRIINLNLC.eQVDAGLTF......................nkkelQDSFVFDIKTsER.....................-TFYLVAETEADMNKWVQSICQICG
VIKAGYCVKQG.....aVMKNWKRRYFQLDE.......NTIGYFKSEL.....eKEPLRVIPLKEV.hKVQECKQS........................dimMRDNLFEIVTtSR.....................-TFYVQADSPEEMHSWIKAVSGAIV
LIKSGYCVKQG.....nVRKSWKRRFFALDD.......FTICYFKCEQ.....dREPLRTIPLKDVlkTHECLVKS.......................gdllMRDNLFEIITtSR.....................-TFYVQADSPEDMHSWIEGIGAAVQ
GTKEGYLTKQG.....gLVKTWKTRWFTLQR.......NELKYFKDQ-......-MSPEPIRILDL.tECSAVQFD........................ysqERVNCFCLVFpFR.....................-TFYLCAKTGVEADEWIKILRWKLS
KVCRGYLIKMG.....gKIKSWKKRWFVFDR.....lkRTLSYYVDKH.....eTKLKGVIYFQAI.eEVYYDHLR.....................saakspNPALTFCVKThDR.....................-LYYMVAPSAEAMRIWMDVIVTGAE
VAKAGYLHKKG..gtqlQLLKWPLRFVIIHK.......RCIYYFKSST.....sASPQGAFSLSGY.nRVMRAAEE........................ttsNNVFPFKIIHiSK...................khRTWFFSASSEDERKSWMALLRREIG
VLKEGFLVKRG.....hIVHNWKARWFILRQ.......NTLLYYKLEG..grrvTPPKGRIVLDGC..TITCPCLE.........................yeNRPLLIKLKTrTS.....................TEYFLEACSREERDSWAFEITGAIH
VVKQGYLSKQG.....hKRKNWKVRRFVLRK.....dpAFLHYYDPSK....eeNRPVGGFSLRGS..LVSALEDN..................gvptgvkgnVQGNLFKVITkDD.....................THYYIQASSKAERAEWIEAIKKL-T
ILKMGPVDKRK......-GLFARRRQLLLTE......gPHLYYVDPVN......KVLKGEIPWSQE.lRPEAKNF-...........................---KTFFVHTpNR.....................-TYYLMDPSG-NAHKWCRKIQEVWR
ALKQGWLHKKGggsstlSRRNWKKRWFVLRQ.......SKLMYFENDS.....eEKLKGTVEVRTA.kEIIDNTS-...........................-KENGIDIILaDR.....................-TFHLIAESPEDASQWFSVLSQVHS
PVQKGFLLKKR....kwPLKGWHKRFFCLEK.......GILKYAKSQ-......-ADIEREKLHGC.iDVGLSVMS.........................vkKSSKCIDLDTeEH.....................-IYHLKVKSEELFDEWVSKLRHHRM
GDCEGWLWKKK.daksyFSQKWKKYWFVLKD.......ASLYWYINEE.....dEKAEGFISLPEF..KIDRASEC...........................RKKYAFKACHpKI.....................KSFYFAAEHLDDMNRWLNRINMLTA
ERQEGHLLKKR....kwPLKGWHKRYFVLED.......GILHYATTRQ..ditkGKVHGSIDVRLS..VMSINKK-...........................--AQRIDLDTeDN.....................-IYHLKIKSQDLFHSWVAQLRAHRL
IQLSGMYNVRK.gkmqlPVNRWTRRQVILCG.......TCLIVSSVKD....svSGKMHVLPLIGG..KVEEVKK-...........................-HQHCLAFSSsGP...................qsQTYYICFDTFTEYLRWLRQVSKVAS
STMSGYLYRSK.....gSKKPWKHLWFVIKN.......KVLYTYAASE.....dVAALESQPLLGF..TVTLVKDE..........................nSESKVFQLLHkGM.....................VFYVFKADDAHSTQRWIDAFQEGTV
IIKQGCLLKQG.....hRRKNWKVRKFILRE.....dpAYLHYYDPAG.....gEDPLGAVHLRGC..VVTSVESS.....................hdgkksDEENLFEIITaDE.....................VHYYLQAATSKERTEWIKAIQVASR
PEKVGWVRKFC..gkgiFREIWKNRYVVLKG.......DQLYVSEKEV...kdeKNSQEVFDLSDY.eKCEELRKS......................ksrskKNHSKFTLARcRQ................pgttaPNLIFLAVSPEEKESWINALSSAIT
FIVRGWLHKEVknspkmSSLKLKKRWFVLTH.......NSLDYYKSSE....knALKLGTLVLNSL.cSVVPPDEK.........................ifKETGYWNVTVyGR....................kHCYRLYTKLLNEATRWSSAIQNVTD
VRKVGYLRKPK......---SMHKRFFVLRAaseaggpARLEYYENEKkwrhksSAPKRSIPLESC.fNINKRADS...........................KNKHLVALYTrDE.....................-HFAIAADSEAEQDSWYQALLQLHN
FVKSGWLLRQS.....tILKRWKKNWFDLWS......dGHLIYYDDQT...rqsIEDKVHMPVDCI..NIRTGHEC..................rdiqppdgkPRDCLLQIVCrDG.....................KTISLCAESTDDCLAWKFTLQDSRT
VIKAGYLEKRR.kdhsfLGFEWQKRWCALSK.......TVFYYYGSDK.....dKQQKGEFAIDGY..DVRMNNTL.......................rkdgKKDCCFEICApDK.....................RIYQFTAASPKDAEEWVQQLKFILQ
VVRRGWLYKQD....stGMKLWKKRWFVLSD.......LCLFYYRDEK.....eEGILGSILLPSF..QIAMLTAE........................dhiNRKYAFKAAHpNM.....................RTYYFCTDTGKEMELWMKAMLDAAL
ILKEGMLTKQN.....nSFQRSKRRYFKLRG.......RTLYYAKTAK......SIIFDEVDLTDA..SVAESSTK...........................NVNNSFTVITpCR.....................-KLILCADNRKEMEDWIAALKTVQN
-----------......--GEWKKHWFVLTD.......SSLKYYRDST..aeeaDELDGEIDLRSC.tDVTEYAVQ...........................-RNYGFQIHTkDA.....................-VYTLSAMTSGIRRNWIEALRKTVR
IVREGFLLKRKepgglaTRFAFKKRYFRLSG.......RDLSYSKTPE......WQVHTSIPLSCI..RAVEHVDE........................gafQLPHVMQVVTqDG.................agtsHTTYLQCKNVNDLNQWLSALRKASA
PTCRGYLHKRT...hsgFVKGWRKRWFVLKH......dGFLLYYKHRK..degkWPPLDMIKLEGA..EVDIDNSL...........................GKPFVFNCMPqSG....................sRILCLCATSNQEMKRWLEAMQRAAR
NFKKGWLTKQY......EDGQWKKHWFVLAD.......QSLRYYRDSV..aeeaADLDGEINLSTC.yDVTEYPVQ...........................-RNYGFQIHTkEG.....................-EFTLSAMTSGIRRNWIQTIMKHVL
ITKEGMLHYKA.stsylGKEHWKACFVVLSN.......GILYQYPDRT.....dVIPLLSVNMGGE..QCGGCRRS........................nttDRPHAFQVILaDR.....................PCLELSADSEAEMADWMQHLCQAVS
VYKSGFLARKIgkktprGKRGWKTFYAVLKG.......TVLYLQKDEYekalseEDLKNAVSVHHA..LASKATDY..........................eKKPNVFKLKTaDW.....................RVLLFQTQSPEEMQGWINKINCVAA
TYKHGVLTRKTgkrtprGRRGWKKFYAVLKG.......TILYLQKDEYdkalseGDLKNAIRVHHA..LATRASDY..........................sKKSNVLKLKTaDW.....................RVFLFQAPSKEEMLSWILRINLVAA
VSHSGFLYKTAllqdrrAREEFSRRWCVLGD.......GVLSYFENER.....aVTPNREIRASEI..VCLAVPPP........................dthGFEHTFEVYTeGE.....................RLYLFGLESAEQAHEWVKCIAKAFV
PIYGGWLLLAPfdnpvhRSRKWQRRFFILYE.......HGLLRYALDE...mptTLPQGTINMNQC.tDVVDGEAR..........................tGQKFSLCILTpDK.....................-EHFIRAETKEIISGWLEMLMVYPR
VVMEGYLFKRA....snAFKTWNRRWFSIQN.......SQLVYQKKLK.....dALTVVVDDLRLC..SVKPCEDI...........................ERRFCFEVVSpTK.....................-SCMLQADSEKLRQAWVQAVQASIA
VIRRGWLTINN...islMKGGSKEYWFVLTA.......ESLSWYKDEE.....eKEKKYMLPLDNL..KIRDVEKG.........................fmSNKHVFAIFNtEQ..............rnvykdlRQIELACDSQEDVDSWKASFLRAGV
VLKQGYMMKKG.....hKRKNWTERWFVLKP.......NIISYYVSED.....lKDKKGDILLDEN.cCVESLPDK..........................dGKKCLFLIKCfDK.....................-TFEISASDKKKKQEWIQAIYSTIH
FTAEGYLYVQE.krpapFGSSWVKHYCMYRK...takkFNMIPFEHRS...ggkLGDGEAFFLKEC..TKRHMDST...........................DRRFCFDIEAaDR...................pgVPLTVQAFSEEERKQWLEALGGKEA
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VIRKGWLTINN...igiMKGGSKEYWFVLTA.......ENLSWYKDDE.....eKEKKYMLSVDNL..KLRDVEKG.........................fmSSKHIFALFNtEQ..............rnvykdyRQLELACETQEEVDSWKASFLRAGV
PTIEGYLYTQE...kwaLGISWAKYYCRYEK...etrmLTMIPMEQKP......GAKQGPVDLTLK.yCVRRKTES..........................iDKRFCFDIETnER....................pGTITLQAPSEANRRLWMEAMDGKEP
LVRGGWLWRQS.....sILRRWKRNWFALWL......dGTLGYYHDET...aqdEEDRVVIHFNVR..DIKVGQEC..................qdvqppegrSRDGLLTVNLrEG.....................SRLHLCAETRDDAIAWKTALMEANS
AEMAAELGMRG....pkKGSVAKRRLVKLVV.......NFLFYFRPDE......AEPLGALLLERC..RVAQEE--...........................--PGGFSISFvED...................lsRKYHFECCSQEQCQDWMEALQRASY
VTIQGVLRRKTkegkkpTVASRTKYWAALCG.......TQLFYYAAKSerkhfkSTSNKNVSVVGW..MVMMADDP...........................EHPDLFLLTDsEK....................gNSYKFQAGSRMNAMLWLKHLSAACQ
NQLSGNLLRKF.....kNSNGWQKLWVVFTN.......FCLFFYKSHQ.....dSHPLASLPLLGY..SLTIPSES........................eniHKDYVFKLHFkSH.....................-VYYFRAESEYTFERWMEVIRSATS
IVKQGYVKMKS.....rKLGIYRRCWLVFRK.ssskgpQRLEKYPDEK..svclRGCPKVTEISNV.kCVTRLPKE..........................tKRQAVAIIFTdDS.....................-ARTFTCDSELEAEEWYKTLSVECL
TFLCDFLYQAPlssekkLLEETNKKWCVLEG.......GFLSYYENDK.....sTTPNGTININEV..ICLAIHKE.....................dfylntGPIFIFEIYLpSE.....................RVFLFGAETSQAQRKWTEAIAKHFV
LLGEGVLTKEC......-RKKAKPRIFFLFN.......DILVYGSIVL..skrkYRSQHIIPLEEV..TLEPLPET..........................lQAKNRWMIKTaKK.....................-SFVVSAASTTERQEWISHIEECVR
AKICAFLLRKK......RFGQWTKLLCVIKD.......TKLLCYKSSK.....dQQPQMELPLQGC..SITYIPRD.........................skKKKHELKITQqGT.....................DPLVLAVQSKEQAEQWLKVIKEAYS
--MEGVLYKWT.....nYLTGWQPRWFVLDN.......GILSYYDSQD...dvcKGSKGSIKMAVC..EIKVHPA-...........................-DNTRMELIIpGE.....................QHFYMKAVNAAERQRWLVALGSSKA
LLKGSQLLKVK......SSSWRRERFYKLQE.......DCKTIWQESR..kvmrSPESQLFSIEDI.qEVRMGHRT.................eglekfardiPEDRCFSIVFkDQ....................rNTLDLIAPSPADVQHWVQGLRKIID
PECLGLLHQLE.....rSTDVWIQHYCILKD.......GCLYFYASIR.....sTQASGGLYLQGY..SVSEQTHG...........................FEQPVIELKPsSE...................efKTFYFCAENKTENQRWIAALKTSIK
PLIEGKLKEKQ..vrwkFIKRWKTRYFTLAG.......NQLLFQKGKS....kdDPDDPPIELSKV..QSVKAVAK......................krrdrSLPRAFEIFTdSK.....................-TYVFKAKDEKNAEEWLQCINVALA
MKHSGYLWTIG....knVWKRWKKRFFVLVQ..vsqytFAMCSYREKK......AEPQELLQLDGY..TVDYTDPQ......................pglegGRAFFNAVKEgD-.....................-TVIFASDDEQDRILWVQAMYRATG
SMVEGSELKKV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK......DSEKAKIDIKSI.kEVRTGKNT...............difrsngiseqiSEDCAFSVIYgEN....................yESLDLVANSADVANIWVTGLRYLIS
PVKEGPLFIHRkgkgplASSSFKKLYFSLTT.......EALSFAKTSS...skkSTFIKLASIRAA.eKVEEKSFG...........................-SSHIMQVIYaDD.................vgraQTVYLQCKCVNELNQWLSALRKAST
LVKDGFLVEVS......-ESSRKLRHVFLFT.......DVLLCAKLKKfpdhelEDMKMKISALKS..EIQKEKAN...kgqsraierlkkkmfenefllllnSPTIPFRIHNrNG.....................KSYLFLLSSDYERSEWREAIQKLQK
VMKEGWMVHYT.....sKDTLRKRHYWRLDS.......KCITLFQNDT.....gSRYYKEIPLSEI.lCLEPAKPS.....................altpvgATPHCFEITTaNV....vyyvgenvvnpsssppnNSVLPSGIGPDVARMWEVAIQHALM
GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.....sPRPSGLYLLEGS..ICKRAPSP........krgtsskesgekqrhsrsrRRRNVLRRQPtRI....................sKTFRLVAIELTGMT---ATLEVSFS
FLKEGTLMKLS......-RKVMQPRMFFLFN.......DALLYTTPMQ...sgmYKLNNMLSLAGM..KVRKPTQE...........................AYQNELKIESvER.....................-SFILSASSAAERDDWLEAISSSIE
LMQEGTMMRKV.....rTKSWKKLRYFRLQN.......DGMTVWHGSQ....peSMPKPTFSISDV.eRIRKGQDS.................ellrylveefPLEQGFTVVFhGR....................rPNLDLVANSVEEAQIWMRGLQLLVD
VERCGVLSKWT.....nYIHGWQDRWVVLKN.......NTLSYYKSED...eteYGCRGSICLSKA..VITPHDF-...........................-DECRFDISVnDS.....................-VWYLRAQDPEHRQQWVDAIEQHKT
LMKLGTVARRG......AMGIWKEFFCELSP.....leFRLYLSDEE-......RTCVESCSLLRC..EAVGPAH-...........................-SDGRFELVFsGK.....................-KLALRASSQDEAEDWLDRVREALQ
IQREGALRFMVaasgpgGTAQWQKCRLLLRR.avagerFRLEFFVPPK.....aSRPKVSIPLSAI.iEVRTTMPL........................empEKDNTFVLKVeNG.....................AEYILETIDSLQKHSWVADIQGCVD
AVMEGPLFLQS...qrfGTKRWRKTWAVLYP.asphgvARLEFFDHKGgrggsrRLDCKMIRLAEC.vSVVPVTVE.......................sppePGAAAFRLDTaQR.....................-SHLLAADAVSSTA-WVQTLCRTAF
LLKQGELQQMStsrtlrTKKLFREIYLFLFN.......DLLVICRQIP...gdkYQVFDSAPRGLL..RVEELEDQ.........................gqTLANVFILRLlEN................addreATYMLKASSQSEMKRWMTSLAPNRR
VSKKGYLHFLE.....pHTAGWAKRFVVVRR.......PYAYMYNSDK.....dTVERFVLNLSTA..QVEYSEDQ.......................qamlKTPNTFAVCTeHR.....................-GILLQANSDKDMHDWLYAFNPLLA
LHLEGWMKVPR..nnkrGQQGWDRKYIVLEG.......SKVLIYDNE-......AREAGQRPVEEF..ELCLPDGD.........vsihgavgaselantakaDVPYILKMEShPH...............ttcwpgRTLYLLAPSFPDKQRWVTALESVVA
NRICGFLDIED....neNSGKFLRRYFILDT.....qaNCLLWYMDNPqnlavgAGAVGSLQLTYI.sKVSIATPK........................qkpKTPFCFVINAlSQ.....................-RYFLQANDQKDLKDWVEALNQASK
SEKKGFLLKKS....dgIRKVWQRRKCAVKN.......GILTISHATS......NRQPAKLNLLTC..QVKPNAE-...........................-DKKSFDLIShNR.....................-TYHFQAEDEQDYIAWISVLTNSKE
DLSMGDLLLHTpaslgkWKKEPELAAFVFKT.......AVVLVYKDGSyeewdpFRFRHMIPTEAL..QVRALPSA.........................daEANAVCEIVHvKS..............esegrpeRVFHLCCSSPESRKDFLKSVHSILR
SVICSFLHYME.....kGGKGWHKAWFVVPE....nepLVLYIYGAPQ.....dVKAQRSLPLIGF..EVGPPEAG........................erpDRRHVFKITQsHL.....................-SWYFSPETEELQRRWMAVLGRAGR
IKQIGWLTEQL......PSGGTAPTLALLTE.......KELLFYCSLPqsrealSRPTRTAPLIAT..RLVHSGPS.....................kgsvpyDAELSFALRTgTR..................hgvDTHLFSVESPQELAAWTRQLVDGCH
KGLEGVIRKRSfcgrdqVCYRWSKRWLVVKD.......SFLLYMRPET....gaISFVQLFD-PGF..EVQVGKRS..........................tETRYGVRIDTsHR.....................-SLILKCSSYRQARWWGQEITELAQ
SIKEGILKLKEepskilSGNKFQDRCVVLRD.......GHLFIYKDPK.....sSKHDKMFPLRAM..KFYLGVKK...........................------KMKPpTR.....................-------------------------
LLREGPVLKIS.....fRRSDPMERYLVLFN.......NMLLYCVPRVlqvgaqFQVRTRIDVAGM..KVRELTDA...........................EFPHSFLVSGkQR.....................-TLELQARSRDEMVSWMQACQAAID
RGFEGKLTAQGpeagglLSSRGRERRVFLFE.......QIIIFSEALGggaqpgYVYKNSIKVSCL..GLEGNLQG...........................-NPCRFALTSrGP.................eggiQRYVLQASDPAVSQAWIKQVAQILE
LLCHGELKNKS......----GHKLYIFLFQ.......DILVLTRPVTnerhlyQVYRQPIPVQEL..VLEDLQDG...........dvrmggsfrgafgnsdKAKNIFRVRFqDP..................spgHSHTLQANDVFHKQQWFNCIRAAIA
VKHIAWLAEQA..kldgGRQQWRPVLMAVTE.......KDLLLYDCMPwtrdawASPCHSYPLVAT..RLVHSGSG.....................crspslGSDLTFATRTgSR..................qgiEMHLFRVETHRDLSTWTRILVQGCH
VSKKGYLHFKE.....pLSSNWAKHFVVVRR.......PYVFIYNSDK.....dPVERGIINLSTA..QVEYSEDQ.......................qamvKTPNTFAVCTkHR.....................-GVLLQALNDKDMNDWLYAFNPLLA
IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER...aayFRCYHKVELNNV.kNVARLPKS...........................TKKHAIGIYFnDD.....................TSKTFACESDLEADEWCKVLQMECV
VRKAGALAVKNkkvesaTRRKWKHYWVSLKG.......CTLFFYETDGsgidhnSVPKHAVWVENS..IVQAVPEH..........................pKKDFVFCLSNsLG.....................DAFLFQTTSQTELENWITAIHSACA
IQREELLSFMGltsgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.....aSRPRLSIPCSTI.tDVRTATAL........................empDRENTFVVKVeGP.....................SEYILETSDALHVKAWVSDIQECLS
PELADYIKVFK..pkklTLKGYKQYWCTFKD.......TSISCYKSKE...essGTPAHQMNLRGC..EVTPDVNI..........................sGQKFNIKLLIpVA..................egmNEIWLRCDNEKQYAHWMAACRLASK
PELEGALYLKE.....dGKKSWKRRYFLLRA.......SGIYYVPKGK..tktsRDLACFIQFENV..NIYYGIQC.....................kmkykaPTDHCFVLKHpQI................qkesqYIKYLCCDDARTLSQWVMGIRIAKY
CIVHGYMSKMG....npFLTQWQRRYFYLFP.......NRLEWRGEG-......EAPQSLLTMEEI..QSVEETQI...........................KERKCLLLKIrGG.....................KQFVLQCDSDPELVQWKKELRDAYR
AQMEGFLNRKHahnkkaSSRSWHNVYCVINN.......QEMGFYKDAKaasgipYHSEVPVSLKEA..ICEVALDY..........................kKKKHVFKLRLsDG.....................NEYLFQAKDDEEMNTWIQAISSAIS
FLHSGKLYKAK......---SNKELYGFLFN.......DFLLLTQITKksnlqyKMYKTPIFLNEV..LVKLPTDP..........................sGDEPIFHISHiDR.....................-VYTLRAESINERTAWVQKIKAASE
DTKHGMMKFREllglglPSGGFHDRYFILNS.......SCLRLYKEVR.....sHRPEKEWPVKSL..KVYLGVKK.......................klrpPTCWGFTVVHeTE.................khekQQWYLCCDTQMELREWFATFLSVQH
FIRLGSLSKLS......-GKGLQQRMFFLFN.......DVLLYTSRGL.tasnqFKVHGQLPLYGM..TIEESEEE..........................wGVPHCLTLRGqRQ.....................-SIIVAASSRSEMEKWMEDIQMAID
VRKAGWLFFKPrklelvARRKWKQYWVTLKG.......CTLLFYETYGnsteqnSAPRCALFAEDS..IVQSVPEH..........................pKKEHVFCLSNsCG.....................DVYLFQATSQTDLENWVTAIHSACA
KGLEGMIMKRSccghgrACYRWSKRWLIVKD.......SFLLYMKPDS......GAIAFVLLVDKE.fRVKVGRKE..........................tETKYGLRIDNlSR.....................-TLILKCNSYRHARWWGGAIEEFIR
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IRHLGWLAEKV...pgeSEKQWKPALVVLTE.......KDLLIYDSMPrrkeawFSPVHSYPLLAT..RLVHSGPG.....................kgspqaGMDLSFATRTgTK..................qgiETHLFRAEISRDLSHWTRSIVQGCH
GTKRGFLSKKA.....aEASRWHEKWFALYQ.......NVLFYFEGEQ.....sGRPAGMYLLEGC..SCERTPAP.............prtnagpagardalDKQYYFTVLFgHD...................gqKPLELRCEEEQAGKEWMEAIHQASY
FIRQGSLIQVPvrlgslSLKKEGERQCFLFT.......KHFLICTRSSggklhlLKTGGVLSLIQC..TLIEEPDG..............sdddpkgsghmfgHLDFKIVVEPpDA...................asFTVVLLAPSRQEKAAWMSDISQCVD
VTYMSQVTIQC.....aGSEEKNERYLLLFP.......NLLLMLSASP..rmsgFIYQGKLPTTGM..TITKLEDS..........................eNHRNAFEISGsMI.....................ERILVSCTSQQDLHEWVEHLQKQTK
VIMADSLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTPK.....vGQWVGTVLLHCC..ELIERPSK...........................KDGFCFKLFHpLDvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
LILQDAFQVWD...pksLIRKGRERHLFLFE.......ISLVFSKEIKssghtkYVYKNKLLTSEL..GVTEHVEG...........................-DPCKFALWSgRT.................pssdNKTVLKASNIETKQEWIKNIREVIQ
GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.....sPRPSGLYLLEGS..ICKRAPSP................krgtsskesgeKQQHYFTVNFsND...................sqKTLELRTEDAKDCDEWVAAIARASY
YYKERLLYLEEcchgelKNNRGVKLHVFLFQ.......EVLVITRAVTneqlcyQLYRQPIPVKDL..TLEDLQDG...........evrlggslrgafsnneRVKNFFRVSFkNG..................sqsQTHSLQANDTFNKQQWLNCIRQAKE
SRIEGWLSVPN..rgniKRYGWKKQYVVVSS.......KKILFYNDEQ..dkeqSNPSMVLDIDKL.fHVRPVTQG...................dvyraeteEIPKIFQILYaNE.................gecrKDVEMEPVQQAEKT----NFQNHKG
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRLrllgqkFSVRARIDVDGM..ELKESSNL...........................NMPRTFLVSGkQR.....................-SLELQARTEEEKKDWVQAINSTLL
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRLrllgqkFSVRARIDVDGM..ELKESSNL...........................NMPRTFLVSGkQR.....................-SLELQARTEEEKKDWVQAINSTLL
PEIHGFLHAKE.....qGKKSWKKAYFFLRR.......SGLYFSTKGT.....sKEPRHLQLFSEF.sTSHVYMSL...................agkkkhgaPTPYGFCLKPnKA.................ggprDLKMLCAEEEQSRTCWVTAIRLLKD
LIKEGSIQKLS.....aKNGTTQDRHLFLFN.......NVMLYCVPKLrlmgqkLSVREKMDISDL..QVQDIVKP...........................NAACTFIITGrKR.....................-SLELQTRTEEEKKEWIQVIQATVE
GHRKGATKMKD.....fARFKPMQRHLFLYE.......KAVMFCKRRFadrypsYSFKHCLKMEDV..GITEHVKG...........................-DNRKFEIRYsEK....................eEIYIVQAPNVDVKMLWLKEIRKILV
LLHSGKLYKTK......---SNKELHAFLFN.......DFLLLTYLVRkssaqfRMYKTPIFLNEV..LVKLPTDP..........................sSDEPVFHISHiDR.....................-VYTLRTDNINERTAWVQKIKGASE
LVRDGSVFLKS......TTGRLKEVQAVLLT.......DILVFLQEKDyvfaslDHKSTVISLKKL..IVREVAHE...........................-EKGLFLISMgVK...................dpEMVEVHASSREERNSWIQIIQDTIN
LIHEGCLLWKT......ATGRFKDVLLLLMT.......DVLVFLQEKDkyiftsLDKPSVVSLQNL..IVRDIANQ...........................-AKGMFLISSgPP.....................EMYEVHAASRDDRTTWIRVIQQSVR
LHLEGMLCWKT......TSGRLKDILAILLT.......DVLLLLQEKDyvfasvDSKPPVISLQKL..IVREVANE...........................-EKAMFLISAsLQ...................gpEMYEIYTSSKEDRNAWMAHIQRAVE
LLMQGSFSVWTtkvkelARFKPMQRHLFLHE.......KAVLFCKKREyekapsYSYKQSLNMTAV..GITENVKG...........................-DTKKFEIWYnAR....................eEVYIIQAPTPEIKAAWVNEIRKVLT
PEIQGFLQLRG.sgrgsGRKLWKRFFCFLRR.......SGLYYSTKGT..skdpRHLQYVADVNES..NVYVVTQG.....................rklygmPTDFGFCVKPnKL................rnghkGLHIFCSEDEQSRTCWLAAFRLFKY
FVRQGSLMQMSgrlgslSTKKEGERQCFLFS.......KHLIICTRGS.ggklhLTKNGVISLIDC..TLLDEPEN................lddeakgagpeIEHLEFKIGVePK.................dslpFTVILVASTRQEKAAWTSDIIQCVD
LLHDGLVYWKT......ATGRFKDILALLLT.......DVLLFLQEKDyifaavDQKPSVISLQKL..IAREVANE...........................-ERGMFLISAsSA...................gpEMYEIHTNSKEERNNWMRRIQQAVE
PQGDGEIRITT.....lDKHTKRERHIFLFD.......LAVIVCKRKG....dnYEMKEIIDLQQY..KIANNPTT......................dkenkKWSYGFYLIHtQG....................qNGLEFYCKTKDLKKKWLEQFEMALS
PEIQGFLQVKE.....vGRKSWKKLYVCLRR.......SGLYYSTKGT..skepRHLQLLADLEES..SIFYLIAG.....................kkqynaPNEHGMCIKPnKA................ktemkELRLLCAEDEQIRTCWMTAFRLLKY
PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG....ysYELKEVIELLFH..KMTDDPMH......................nkdikKWSYGFYLIHlQG....................kQGFQFFCKTEDMKRKWMEQFEMAMS
PKIDGELKITS.....vERRSKTDRYAFLLD.......KALLICKRRG....dsYDLKASVNLHSF..QVRDDSSG......................erdnkKWSHMFLLIEdQG....................aQGYELFFKTRELKKKWMEQFEMAIS
PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG....ysYELKEVIELLFH..KMTDDPMH.................nkdikkshgkMWSYGFYLIHlQG....................kQGFQFFCKTEDMKRKWMEQFEMAMS
FIMEGTLTRVG......---AKHERHIFLFD.......GLMICCKSNHgassaeYRLKEKFFMRKV..QINDKDDT..........................sEYKHAFEIILkDG.....................NSVIFSAKSAEEKNNWMAALISLQY
FIMEGPLTRIG......---AKHERHIFLFD.......GLMISCKPNHgyssaeYRLKEKFVMRKI..QICDKEDA..........................cEYRHAFELVSkDE.....................NSVIFAAKSAEEKNNWMAALISLHY
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111 T_Mouse PSCD3-PH1MouseDomainsT 100.6262 31.89749 12 13.98169
112 T_Mouse PSCD2-PH1MouseDomainsT 99.94955 29.71226 12 13.98169
113 T_Mouse PSCD1-PH1MouseDomainsT 98.12305 29.71226 12 13.98169
127 T_Mouse AKT3-PH1 MouseDomainsT 66.54652 31.89749 8 14.12436
128 T_Mouse AKT2-PH1 MouseDomainsT 64.85858 21.37874 8 12.92688
129 T_Mouse AKT1-PH1 MouseDomainsT 64.60328 21.37874 9 12.92688
20 T_Mouse RASA2-PH1MouseDomainsT 60.19405 11.85552 12 7.197588
7 T_Mouse TEC-PH1 MouseDomainsT 58.45845 27.78836 12 13.94467

120 T_Mouse BTK-PH1 MouseDomainsT 57.54618 27.78836 13 13.54181
19 T_Mouse RASA3-PH1MouseDomainsT 55.79247 18.5865 12 9.697588
87 T_Mouse ITK-PH1 MouseDomainsT 54.58805 20.97401 12 12.25406
96 T_Mouse GAB1-PH1MouseDomainsT 50.05182 11.87752 13 7.376668
95 T_Mouse GAB2-PH1MouseDomainsT 44.3796 12.80969 13 7.782133
67 T_Mouse PLEKHA1-PH1MouseDomainsT 40.79698 19.45923 9 10.69288
65 T_Mouse PLEKHA2-PH2MouseDomainsT 38.37364 16.14802 10 8.74665

110 T_Mouse DAPP1-PH1MouseDomainsT 36.9857 20.497 7 11.77316
69 T_Mouse PHLDB1-PH1MouseDomainsT 36.41728 20.54062 10 12.15971

131 T_Mouse SH3BP2-PH1MouseDomainsT 34.53185 10.93954 8 6.1609
54 T_Mouse PLEK2-PH1MouseDomainsT 33.76889 22.15875 9 13.45775
55 T_Mouse PLEK2-PH2MouseDomainsT 31.67357 15.10798 8 8.577063
70 T_Mouse PDPK1-PH1 MouseDomainsT 28.13585 6.732081 9 4.815186
73 T_Mouse MYO10-PH1MouseDomainsT 25.53585 16.46003 10 8.837797
26 T_Mouse OSBPL3-PH1MouseDomainsT 24.61724 8.015123 10 5.302999

115 T_Mouse CNKSR2-PH1MouseDomainsT 23.52208 3.053269 9 3.093661
48 T_Mouse OSBPL7-PH1MouseDomainsT 23.39965 6.649137 10 4.749225
56 T_Mouse PLEK-PH1 MouseDomainsT 22.62968 14.41739 7 8.408871
68 T_Mouse PHLPP-PH1MouseDomainsT 20.18313 9.461556 8 5.959526
97 T_Mouse FGD6-PH2MouseDomainsT 19.13196 12.27738 5 7.560051
88 T_Mouse IRS1-PH1 MouseDomainsP 4.52796 3.491613 10 3.321827
31 T_Mouse DGKD-PH1MouseDomainsP 3.390404 1.764742 9 2.473069
24 T_Mouse 2610034M16Rik-PH1MouseDomainsP 1.654989 9.397778 12 5.865881
51 T_Mouse PSD3-PH1MouseDomainsP -2.20621 -14.6482 12 -7.10921
79 T_Mouse M-RIP-PH1MouseDomainsP -3.45277 -5.74347 6 -2.05755
63 T_Mouse PLEKHB1-PH1MouseDomainsP -7.11446 -2.56218 7 -0.20638
27 T_Mouse RALGPS2-PH1MouseDomainsP -8.02542 -11.9821 13 -5.77365

107 T_Mouse DOK4-PH1MouseDomainsP -8.24788 -17.0933 9 -8.68325
60 T_Mouse PLEKHF1-PH1MouseDomainsP -8.77847 6.761305 11 4.96691
38 T_Mouse AFAP-PH1MouseDomainsP -8.81854 -8.27346 7 -3.42332
53 T_Mouse PLCD1-PH1MouseDomainsP -9.26913 -0.86444 9 0.556861
25 T_Mouse 2610034M16Rik-PH2MouseDomainsP -9.55625 -18.6114 3 -9.46285
22 T_Mouse VEPH1-PH1MouseDomainsP -10.589 -0.91382 11 0.55365
42 T_Mouse PLCL2-PH1MouseDomainsP -11.9024 -8.1226 9 -3.38032

126 T_Mouse SH2B2-PH1MouseDomainsP -14.9566 -11.1846 4 -5.33384
108 T_Mouse DOK1-PH1MouseDomainsP -15.3327 -17.0358 12 -8.61398
109 T_Mouse DDEF1-PH1MouseDomainsP -17.3438 -2.47524 9 -0.17146
45 T_Mouse GEFT-PH1MouseDomainsP -18.6789 -6.08618 6 -2.25916

106 T_Mouse DOK5-PH1MouseDomainsP -19.2796 -18.3878 8 -9.27135
125 T_Mouse ADRPK1-PH1MouseDomainsP -21.2903 1.49895 4 2.206273
10 T_Mouse SPNB2-PH1MouseDomainsP -22.6344 -9.85365 7 -4.40766
52 T_Mouse MCF2-PH1MouseDomainsP -32.9825 -16.3673 11 -8.49827
32 T_Mouse ARFGEF18-PH1MouseDomainsP -35.0323 -25.5585 5 -14.5978



57 T_Mouse PLEK-PH2 MouseDomainsC 16.98692 19.24822 6 10.11167
21 T_Mouse PLEKHO1-PH1MouseDomainsC 5.64373 1.620825 8 2.216154
74 T_Mouse MYO10-PH2MouseDomainsC 4.739982 9.167004 12 5.56816
62 T_Mouse PLEKHB2-PH1MouseDomainsC 4.527408 1.331255 8 2.139154
36 T_Mouse SKAP2-PH1MouseDomainsC 4.342004 -4.3906 11 -1.52465
28 T_Mouse PLEKHA5-PH1MouseDomainsC 3.518519 10.20971 8 6.0546
8 T_Mouse TRIOBP-PH1MouseDomainsC 3.319646 -1.76073 3 0.049064

18 T_Mouse RASAL1-PH1MouseDomainsC 2.8033 1.427833 8 2.190496
80 T_Mouse M-RIP-PH2MouseDomainsC 0.569569 0.00855 4 1.113177
44 T_Mouse PLEKHM2-PH1MouseDomainsC 0.157531 -1.18346 5 0.40386
30 T_Mouse PSD2-PH1MouseDomainsC -2.22542 -19.2232 14 -9.60921
39 T_Mouse CENTD2-PH1MouseDomainsC -2.29737 -10.0165 10 -4.6648
37 T_Mouse CENTB5-PH1MouseDomainsC -4.26434 6.459244 9 4.733255

104 T_Mouse DNM2-PH1MouseDomainsC -4.66261 -11.2473 9 -5.35131
9 T_Mouse SWAP70-PH1MouseDomainsC -4.98782 11.39746 10 6.808048

29 T_Mouse ARHGAP10-PH1MouseDomainsC -5.10301 -10.5789 6 -5.07223
105 T_Mouse DNM1-PH1MouseDomainsC -5.44484 -11.2473 9 -5.35131
76 T_Mouse OPHN1-PH1MouseDomainsC -6.63977 -10.5806 5 -5.07223
23 T_Mouse PLEKHJ1-PH1MouseDomainsC -7.88884 5.047737 9 4.256374
34 T_Mouse FARP1-PH2MouseDomainsC -8.19076 -9.49061 5 -4.27736

116 T_Mouse CENTD1-PH1MouseDomainsC -8.69454 -5.52161 6 -1.99241
64 T_Mouse PLEKHA3-PH1MouseDomainsC -9.11254 -1.18346 5 0.396189

118 T_Mouse CADPS-PH1MouseDomainsC -11.3893 3.959244 9 3.542885
50 T_Mouse RASA4-PH1MouseDomainsC -11.9261 -10.9678 10 -5.25627
41 T_Mouse ABR-PH1 MouseDomainsC -12.4433 -2.26368 9 -0.05698
82 T_Mouse PRKCM-PH1MouseDomainsC -12.7959 -1.27641 6 0.250509
93 T_Mouse RASGRF1B-PH1MouseDomainsC -13.0423 -5.41003 6 -1.96591
98 T_Mouse FGD6-PH1MouseDomainsC -14.0154 -0.27131 6 1.055298
35 T_Mouse PLCD4-PH1MouseDomainsC -14.3543 -14.5273 10 -7.08666

119 T_Mouse COL4ABP3-PH1MouseDomainsC -14.3874 -6.3498 4 -2.33589
43 T_Mouse PLEKHM1-PH1MouseDomainsC -14.8386 -13.9517 6 -6.84987
78 T_Mouse NGEF-PH1MouseDomainsC -15.6602 -17.585 8 -8.70421
84 T_Mouse KIF1A-PH1MouseDomainsC -16.0109 -10.1593 5 -4.7058

114 T_Mouse CIT-PH1 MouseDomainsC -16.2152 -12.4441 8 -5.88761
66 T_Mouse PLEKHA2-PH1MouseDomainsC -16.5443 -7.60173 4 -2.91949
6 T_Mouse TIAM1-PH2MouseDomainsC -17.3668 -7.37381 8 -2.76331

100 T_Mouse FGD1-PH2MouseDomainsC -17.7219 -3.82106 5 -1.21869
15 T_Mouse SNTA1-PH1MouseDomainsC -17.911 -9.89788 4 -4.43429
58 T_Mouse PLD2-PH1 MouseDomainsC -18.1026 -2.71999 8 -0.35948

117 T_Mouse CENTD1-PH2MouseDomainsC -18.2504 -22.2886 9 -11.301
101 T_Mouse FGD2-PH1MouseDomainsC -18.6759 -4.16068 8 -1.37216
121 T_Mouse NET1-PH1 MouseDomainsC -18.8253 -8.83715 5 -3.83069
13 T_Mouse SNTB2-PH1MouseDomainsC -18.991 1.375319 5 2.151071
83 T_Mouse KIF1B-PH1MouseDomainsC -19.2249 -3.14081 5 -0.78088
5 T_Mouse TIAM1-PH1MouseDomainsC -19.4766 -3.34446 8 -0.87617

77 T_Mouse SH2B1-PH1MouseDomainsC -19.906 -3.93396 4 -1.30817
61 T_Mouse PLEKHC1-PH1MouseDomainsC -20.6828 -11.5125 7 -5.53548

130 T_Mouse APBB1IP-PH1MouseDomainsC -21.2817 -5.83346 12 -2.10495
86 T_Mouse ITSN1-PH1MouseDomainsC -22.8564 -1.32801 8 0.246029
40 T_Mouse CENTD2-PH2MouseDomainsC -23.9611 -16.9155 8 -8.5378
33 T_Mouse FARP1-PH1MouseDomainsC -24.3282 -2.90864 5 -0.61868



47 T_Mouse TIAM2-PH1MouseDomainsC -24.539 -3.34446 8 -0.87617
59 T_Mouse PLD1-PH1 MouseDomainsC -25.4941 -11.3197 8 -5.35948
14 T_Mouse SNTB1-PH1MouseDomainsC -25.603 7.502175 7 5.186903
71 T_Mouse RASGRF2-PH1MouseDomainsC -25.9121 -2.41792 6 -0.1335
72 T_Mouse RASGRF2-PH2MouseDomainsC -27.2194 -1.0896 7 0.413275

122 T_Mouse ARHGEF7-PH1MouseDomainsC -28.864 -19.7666 5 -10.1688
75 T_Mouse OSBPL5-PH1MouseDomainsC -29.0949 -12.0358 7 -5.79644
46 T_Mouse KALRN-PH1MouseDomainsC -29.4503 -8.56954 11 -3.54998
94 T_Mouse RASGRF1A-PH1MouseDomainsC -30.2578 -5.41906 6 -1.96591

123 T_Mouse ARHGEF3-PH1MouseDomainsC -30.662 -22.7438 5 -11.4701
16 T_Mouse ROCK1-PH1MouseDomainsC -30.837 -2.58497 8 -0.21445

102 T_Mouse FGD1-PH1MouseDomainsC -31.5606 -18.7438 9 -9.5071
103 T_Mouse FGD1-PH1BMouseDomainsC -31.5606 -18.8818 9 -9.5071
90 T_Mouse GRB14-PH1MouseDomainsC -32.4657 -3.31577 10 -0.86845
99 T_Mouse FGD3-PH1MouseDomainsC -32.8666 -22.7438 9 -11.9086
85 T_Mouse ITSN2-PH1MouseDomainsC -33.023 -9.37175 8 -4.2002
49 T_Mouse AKAP13-PH1MouseDomainsC -34.5638 -26.5001 6 -15.7542

124 T_Mouse ARHGEF2-PH1MouseDomainsC -34.9632 -25.5585 6 -14.468
81 T_Mouse MCF21-PH1MouseDomainsC -35.4329 -16.3673 11 -8.49827
89 T_Mouse GRB7-PH1MouseDomainsC -36.6746 -3.03616 11 -0.7078
92 T_Mouse RASGRF1A-PH2MouseDomainsC -38.5344 -11.3442 8 -5.36364
17 T_Mouse RGNEF-PH1MouseDomainsC -39.3173 -26.8893 5 -15.8354
1 T_Mouse VAV3-PH1 MouseDomainsC -40.8317 -19.4713 8 -9.74982

91 T_Mouse GRB10-PH1MouseDomainsC -42.0324 -4.94031 11 -1.79368
2 T_Mouse VAV2-PH1 MouseDomainsC -42.0733 -23.6387 8 -12.6939
4 T_Mouse VAV1-PH1 MouseDomainsC -43.5485 -24.7061 8 -13.2411
3 T_Mouse VAV2-PH1BMouseDomainsC -43.9299 -23.6646 8 -12.6939

12 T_Mouse SOS1-PH1MouseDomainsC -46.556 -11.8582 7 -5.70905
11 T_Mouse SOS2-PH1MouseDomainsC -48.4066 -11.7303 7 -5.70905

640 Pombe SPCp054-PH1NP_588075805..898 -17.5762 -6.51671 7 -2.41889
643 Pombe SPCC4B3.15-PH1CAB60689 805..898 -17.5762 -6.53239 7 -2.41889
630 Pombe reserved_name_rga2-PH1NP_594152722..835 7.893253 -3.22634 4 -0.79655
649 Pombe SPAC26A3.09c-PH1CAA93232 722..835 7.893253 -3.22718 4 -0.79655
635 Pombe pob1-PH1 NP_596828701..806 7.048854 1.018837 8 1.776369
646 Pombe SPBC1289.04c-PH1CAB38684 701..806 7.048854 1.018837 8 1.776369
625 Pombe SPAC11E3.11c-PH1NP_594936683..806 -2.46639 -15.5111 8 -7.79537
627 Pombe SPAPYUG7.03c-PH1NP_594704584..684 7.412722 7.1358 6 5.127005
629 Pombe SPAC26A3.10-PH1NP_594153529..630 12.57498 4.027303 6 3.57941
636 Pombe csx2-PH1 NP_595897513..612 7.65289 -3.22718 5 -0.82185
644 Pombe SPBC17G9.08c-PH1CAB52806 513..612 7.65289 -3.27945 5 -0.82185
633 Pombe SPAC2F7.16c-PH1NP_592986394..510 -10.1586 -10.5237 5 -5.06541
628 Pombe SPAC637.13c-PH1NP_594631303..403 -6.77305 0.802741 10 1.576495
632 Pombe SPAC19A8.02-PH1NP_593790292..388 -2.9067 0.074765 6 1.187213
641 Pombe SPCPB16A4.02c-PH1NP_58802628..106 2.663912 -6.83352 6 -2.4654
634 Pombe SPAC1F5.09c-PH1NP_59286426..122 -1.17018 -7.78566 8 -3.09871
637 Pombe SPBC2F12.05c-PH1NP_595710257..340 6.474466 -2.71999 7 -0.34772
642 Pombe SPCPB16A4.02c-PH2NP_588026225..317 -10.373 -4.38599 6 -1.49608
626 Pombe plc1-PH1 NP_594734161..271 -4.45531 -6.19282 12 -2.26644
645 Pombe SPAC22F8.11-PH1CAB52721 161..271 -4.45531 -6.19282 12 -2.26644
624 Pombe SPAC23H4.01c-PH1NP_593405152..241 -9.85844 1.698744 10 2.37737
631 Pombe SPAC6G9.04-PH1NP_5941131053..1154 5.617807 -8.73754 9 -3.69463



623 Pombe SPAC23H3.01-PH1NP_001018249<707..768 -0.09846 -0.53616 3 0.863051
639 Pombe ksg1-PH1 NP_588442<495..570 3.00558 1.622565 10 2.269642
647 Pombe SPCC576.15c-PH1CAA21194 <495..570 3.00558 1.622565 10 2.269642
648 Pombe SPAC19A8.01c-PH1CAB16232 <285..346 -0.09846 -0.53754 3 0.863051
638 Pombe SPBC428.07-PH1NP_595185<194..256 -11.1684 -12.0319 2 -5.77692
476 Cerevisiae SPO71-PH1NP_010389980..1279 -6.14986 -2.89494 9 -0.55377
458 Cerevisiae CAF120-PH1NP_01412192..204 -16.1067 -13.4099 10 -6.48231
469 Cerevisiae BOI1-PH1 NP_009468779..893 10.4628 2.78708 9 3.008196
466 Cerevisiae BOI2-PH1 NP_011039771..882 8.834833 8.614634 9 5.508196
475 Cerevisiae TUS1-PH1 NP_013529665..927 5.529107 4.327729 6 3.907399
459 Cerevisiae CLA4-PH1 NP_01410164..174 0.312161 -10.2053 9 -4.83293
453 Cerevisiae BEM3-PH1NP_015210637..738 -9.25796 -3.53138 9 -0.89677
462 Cerevisiae SPO14-PH1NP_012956498..660 -2.15045 -0.08083 7 1.104243
470 Cerevisiae CDC24-PH1NP_009359479..668 0.076673 -5.05214 6 -1.83974
463 Cerevisiae SLM1-PH1NP_012161471..577 9.280117 -3.27945 11 -0.82431
474 Cerevisiae ASK10-PH1NP_011611465..725 8.286208 4.855292 5 4.124394
456 Cerevisiae SLM2-PH1NP_014351448..553 19.74367 2.080356 9 2.64987
471 Cerevisiae YEL1-PH1 NP_009493412..551 -5.46683 0.039599 6 1.15546
455 Cerevisiae SKM1-PH1NP_0145284..113 -2.42455 -10.1684 8 -4.83293
457 Cerevisiae SIP3-PH1 NP_014142312..421 -21.3193 -10.9527 9 -5.24737
464 Cerevisiae YSP1-PH1 NP_012025311..421 -8.54804 -7.30928 8 -2.74737
467 Cerevisiae OSH2-PH1NP_010265292..384 -1.25668 -5.72842 8 -2.05571
451 Cerevisiae SWH1-PH1NP_009421284..377 4.743527 -5.72634 6 -2.05571
477 Cerevisiae NUM1-PH1NP_0104342523..3733 -10.2825 -1.45702 7 0.224625
460 Cerevisiae ATG26-PH1NP_013290241..333 4.977611 -14.3826 4 -6.95603
465 Cerevisiae OSH3-PH1NP_011940224..313 16.08234 4.518779 10 3.971304
468 Cerevisiae OPY1-PH1NP_009687218..315 8.069497 -5.67588 14 -2.01846
472 Cerevisiae YHR131C-PH1NP_011999194..306 0.482412 0.741968 6 1.569998
473 Cerevisiae BEM2-PH1NP_0110821846..1948 -20.8417 -10.2164 2 -4.94481
452 Cerevisiae BUD4-PH1NP_0126251306..1412 9.501388 -0.39628 7 0.9957
461 Cerevisiae SKG3-PH1NP_013288103..217 -22.5339 -13.0126 8 -6.25892
454 Cerevisiae PLC1-PH1 NP_015055<128..213 -1.36843 -12.4441 9 -5.83276



6 PDREGWLLKLG.....gRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGIIPLENL..SIREVEDP...........................RKPNCFELYNpSHkgqvikackteadgrvvegnhVVYRISAPSPEEKEEWMKSIKASIS
6 PDREGWLLKLG....ggRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGIIPLENL..SIREVDDP...........................RKPNCFELYIpNNkgqlikackteadgrvvegnhMVYRISAPTQEEKDEWIKSIQAAVS
6 PDREGWLLKLG....ggRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGTIPLENL..SIREVEDS...........................KKPNCFELYIpDDkdqvikackteadgrvvegnhTVYRISAPTPEEKEDWIKCIKAAIS
5 IVKEGWVQKRG.....eYIKNWRPRYFLLKT......dGSFIGYKEKP.qdvdlPYPLNNFSVAKC..QLMKTERP...........................-KPNTFIIRClQW..................ttvIERTFHVDTPEEREEWTEAIQAVAD
5 VIKEGWLHKRG.....eYIKTWRPRYFLLKS......dGSFIGHKERPeapdqtLPPLNNFSVAEC..QLMKTERP...........................-RPNTFVIRClQW..................ttvIERTFHVDSPDEREEWMRAIQMVAN
5 IVKEGWLHKRG.....eYIKTWRPRYFLLKN......dGTFIGYKERPqdvdqrESPLNNFSVAQC..QLMKTERP...........................-RPNTFIIRClQW..................ttvIERTFHVETPEEREEWATAIQTVAD
9 HLKEGEMYKRAqgrtriGKKNFKKRWFCLTS.......RELTYHRQQG......KDAIYTIPVKNI.lAVEKLEEG.........................sfNKKNMFQVIHtEK.....................-TLYIQANNCVEANEWIDVLCRVSR
7 TILEEILIKRSqqkkktSPLNYKERLFVLTK.......SVLSYYEGRA....ekKYRKGVIDISKI..KCVEIVKN....................ddgvipcQNKFPFQVVHdAN.....................-TLYIFAPSPQSRDRWVKKLKEEIK
8 VILESIFLKRSqqkkktSPLNFKKRLFLLTV.......HKLSYYEYDF.ergrrGSKKGSIDVEKI..TCVETVIPeknppperqiprrgeessemeqisiieRFPYPFQVVYdEG.....................-PLYVFSPTEELRKRWIHQLKNVIR
9 LLKEGFMIKRAqgrkrfGMKNFKKRWFRLTN.......HEFTYQKSKG......DQPLCNIPIENI.lAVERLEEE.........................sfRMKNMFQVIQpER.....................-ALYIQANNCVEAKDWIDILTKVSQ
7 ILLEEQLIKKSqqkrrtSPSNFKVRFFVLTK.......ASLAYFEDRH...gkkRTLKGSIELSRI..KCVEIVKS.....................disipcHYKYPFQVVHdNY.....................-LLYVFAPDCESRQRWVLTLKEETR
8 VVCSGWLRKSP.pekklKRYAWKRRWFVLRSgrltgdpDVLEYYKNDH.....aKKPIRIIDLNLC.qQVDAGLTF......................nkkefENSYIFDINTiDR.....................-IFYLVADSEEDMNKWVRCICDICG
8 VVCTGWLRKSP.pekklRRYAWKKRWFILRSgrmsgdpDVLEYYKNEH.....sKKPLRIINLNLC.eQVDAGLTF......................nkkelQDSFVFDIKTsER.....................-TFYLVAETEADMNKWVQSICQICG
5 VIKAGYCVKQG.....aVMKNWKRRYFQLDE.......NTIGYFKSEL.....eKEPLRVIPLKEV.hKVQECKQS........................dimMRDNLFEIVTtSR.....................-TFYVQADSPEEMHSWIKAVSGAIV
6 LIKSGYCVKQG.....nVRKSWKRRFFALDD.......FTICYFKCEQ.....dREPLRTIPLKDVlkTHECLVKS.......................gdllMRDNLFEIITtSR.....................-TFYVQADSPEDMHSWIEGIGAAVQ
4 GTKEGYLTKQG.....gLVKTWKTRWFTLQR.......NELKYFKDQ-......-MSPEPIRILDL.tECSAVQFD........................ysqERVNCFCLVFpFR.....................-TFYLCAKTGVEADEWIKILRWKLS
6 KVCRGYLIKMG.....gKIKSWKKRWFVFDR.....lkRTLSYYVDKH.....eTKLKGVIYFQAI.eEVYYDHLR.....................saakspNPALTFCVKThDR.....................-LYYMVAPSAEAMRIWMDVIVTGAE
4 VAKAGYLHKKG..gtqlQLLKWPLRFVIIHK.......RCIYYFKSST.....sASPQGAFSLSGY.nRVMRAAEE........................ttsNNVFPFKIIHiSK...................khRTWFFSASSEDERKSWMALLRREIG
4 VLKEGFLVKRG.....hIVHNWKARWFILRQ.......NTLLYYKLEG..grrvTPPKGRIVLDGC..TITCPCLE.........................yeNRPLLIKLKTrTS.....................TEYFLEACSREERDSWAFEITGAIH
6 VVKQGYLSKQG.....hKRKNWKVRRFVLRK.....dpAFLHYYDPSK....eeNRPVGGFSLRGS..LVSALEDN..................gvptgvkgnVQGNLFKVITkDD.....................THYYIQASSKAERAEWIEAIKKL-T
6 ILKMGPVDKRK......-GLFARRRQLLLTE......gPHLYYVDPVN......KVLKGEIPWSQE.lRPEAKNF-...........................---KTFFVHTpNR.....................-TYYLMDPSG-NAHKWCRKIQEVWR
7 ALKQGWLHKKGggsstlSRRNWKKRWFVLRQ.......SKLMYFENDS.....eEKLKGTVEVRTA.kEIIDNTS-...........................-KENGIDIILaDR.....................-TFHLIAESPEDASQWFSVLSQVHS
7 PVQKGFLLKKR....kwPLKGWHKRFFCLEK.......GILKYAKSQ-......-ADIEREKLHGC.iDVGLSVMS.........................vkKSSKCIDLDTeEH.....................-IYHLKVKSEELFDEWVSKLRHHRM
7 GDCEGWLWKKK.daksyFSQKWKKYWFVLKD.......ASLYWYINEE.....dEKAEGFISLPEF..KIDRASEC...........................RKKYAFKACHpKI.....................KSFYFAAEHLDDMNRWLNRINMLTA
7 ERQEGHLLKKR....kwPLKGWHKRYFVLED.......GILHYATTRQ..ditkGKVHGSIDVRLS..VMSINKK-...........................--AQRIDLDTeDN.....................-IYHLKIKSQDLFHSWVAQLRAHRL
3 RIREGYLVKKG.....sVFNTWKPMWVVLLE.......DGIEFYKKKS.....dNSPKGMIPLKGS..TLTSPCQD.........................fgKRMFVLKITTtKQ.....................QDHFFQAAFLEERDAWVRDIKKAIK
6 IQLSGMYNVRK.gkmqlPVNRWTRRQVILCG.......TCLIVSSVKD....svSGKMHVLPLIGG..KVEEVKK-...........................-HQHCLAFSSsGP...................qsQTYYICFDTFTEYLRWLRQVSKVAS
5 STMSGYLYRSK.....gSKKPWKHLWFVIKN.......KVLYTYAASE.....dVAALESQPLLGF..TVTLVKDE..........................nSESKVFQLLHkGM.....................VFYVFKADDAHSTQRWIDAFQEGTV
4 VRKVGYLRKPK......---SMHKRFFVLRAaseaggpARLEYYENEKkwrhksSAPKRSIPLESC.fNINKRADS...........................KNKHLVALYTrDE.....................-HFAIAADSEAEQDSWYQALLQLHN
5 ILKEGMLTKQN.....nSFQRSKRRYFKLRG.......RTLYYAKTAK......SIIFDEVDLTDA..SVAESSTK...........................NVNNSFTVITpCR.....................-KLILCADNRKEMEDWIAALKTVQN
6 PTCRGYLHKRT...hsgFVKGWRKRWFVLKH......dGFLLYYKHRK..degkWPPLDMIKLEGA..EVDIDNSL...........................GKPFVFNCMPqSG....................sRILCLCATSNQEMKRWLEAMQRAAR
8 VYKSGFLARKIgkktprGKRGWKTFYAVLKG.......TVLYLQKDEYekalseEDLKNAVSVHHA..LASKATDY..........................eKKPNVFKLKTaDW.....................RVLLFQTQSPEEMQGWINKINCVAA
5 PIYGGWLLLAPfdnpvhRSRKWQRRFFILYE.......HGLLRYALDE...mptTLPQGTINMNQC.tDVVDGEAR..........................tGQKFSLCILTpDK.....................-EHFIRAETKEIISGWLEMLMVYPR
5 LVRGGWLWRQS.....sILRRWKRNWFALWL......dGTLGYYHDET...aqdEEDRVVIHFNVR..DIKVGQEC..................qdvqppegrSRDGLLTVNLrEG.....................SRLHLCAETRDDAIAWKTALMEANS
7 VTIQGVLRRKTkegkkpTVASRTKYWAALCG.......TQLFYYAAKSerkhfkSTSNKNVSVVGW..MVMMADDP...........................EHPDLFLLTDsEK....................gNSYKFQAGSRMNAMLWLKHLSAACQ
5 IVKQGYVKMKS.....rKLGIYRRCWLVFRK.ssskgpQRLEKYPDEK..svclRGCPKVTEISNV.kCVTRLPKE..........................tKRQAVAIIFTdDS.....................-ARTFTCDSELEAEEWYKTLSVECL
6 LLGEGVLTKEC......-RKKAKPRIFFLFN.......DILVYGSIVL..skrkYRSQHIIPLEEV..TLEPLPET..........................lQAKNRWMIKTaKK.....................-SFVVSAASTTERQEWISHIEECVR
5 AKICAFLLRKK......RFGQWTKLLCVIKD.......TKLLCYKSSK.....dQQPQMELPLQGC..SITYIPRD.........................skKKKHELKITQqGT.....................DPLVLAVQSKEQAEQWLKVIKEAYS
5 LLKGSQLLKVK......SSSWRRERFYKLQE.......DCKTIWQESR..kvmrSPESQLFSIEDI.qEVRMGHRT.................eglekfardiPEDRCFSIVFkDQ....................rNTLDLIAPSPADVQHWVQGLRKIID
1 PECLGLLHQLE.....rSTDVWIQHYCILKD.......GCLYFYASIR.....sTQASGGLYLQGY..SVSEQTHG...........................FEQPVIELKPsSE...................efKTFYFCAENKTENQRWIAALKTSIK
7 PLIEGKLKEKQ..vrwkFIKRWKTRYFTLAG.......NQLLFQKGKS....kdDPDDPPIELSKV..QSVKAVAK......................krrdrSLPRAFEIFTdSK.....................-TYVFKAKDEKNAEEWLQCINVALA
5 SMVEGSELKKV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK......DSEKAKIDIKSI.kEVRTGKNT...............difrsngiseqiSEDCAFSVIYgEN....................yESLDLVANSADVANIWVTGLRYLIS
1 IQREGALRFMVaasgpgGTAQWQKCRLLLRR.avagerFRLEFFVPPK.....aSRPKVSIPLSAI.iEVRTTMPL........................empEKDNTFVLKVeNG.....................AEYILETIDSLQKHSWVADIQGCVD
5 AVMEGPLFLQS...qrfGTKRWRKTWAVLYP.asphgvARLEFFDHKGgrggsrRLDCKMIRLAEC.vSVVPVTVE.......................sppePGAAAFRLDTaQR.....................-SHLLAADAVSSTA-WVQTLCRTAF
6 SEKKGFLLKKS....dgIRKVWQRRKCAVKN.......GILTISHATS......NRQPAKLNLLTC..QVKPNAE-...........................-DKKSFDLIShNR.....................-TYHFQAEDEQDYIAWISVLTNSKE
3 RGFEGKLTAQGpeagglLSSRGRERRVFLFE.......QIIIFSEALGggaqpgYVYKNSIKVSCL..GLEGNLQG...........................-NPCRFALTSrGP.................eggiQRYVLQASDPAVSQAWIKQVAQILE
4 IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER...aayFRCYHKVELNNV.kNVARLPKS...........................TKKHAIGIYFnDD.....................TSKTFACESDLEADEWCKVLQMECV
3 CIVHGYMSKMG....npFLTQWQRRYFYLFP.......NRLEWRGEG-......EAPQSLLTMEEI..QSVEETQI...........................KERKCLLLKIrGG.....................KQFVLQCDSDPELVQWKKELRDAYR
5 AQMEGFLNRKHahnkkaSSRSWHNVYCVINN.......QEMGFYKDAKaasgipYHSEVPVSLKEA..ICEVALDY..........................kKKKHVFKLRLsDG.....................NEYLFQAKDDEEMNTWIQAISSAIS
4 GHRKGATKMKD.....fARFKPMQRHLFLYE.......KAVMFCKRRFadrypsYSFKHCLKMEDV..GITEHVKG...........................-DNRKFEIRYsEK....................eEIYIVQAPNVDVKMLWLKEIRKILV
3 LHLEGMLCWKT......TSGRLKDILAILLT.......DVLLLLQEKDyvfasvDSKPPVISLQKL..IVREVANE...........................-EKAMFLISAsLQ...................gpEMYEIYTSSKEDRNAWMAHIQRAVE



6 IIKQGCLLKQG.....hRRKNWKVRKFILRE.....dpAYLHYYDPAG.....gEDPLGAVHLRGC..VVTSVESS.....................hdgkksDEENLFEIITaDE.....................VHYYLQAATSKERTEWIKAIQVASR
5 PEKVGWVRKFC..gkgiFREIWKNRYVVLKG.......DQLYVSEKEV...kdeKNSQEVFDLSDY.eKCEELRKS......................ksrskKNHSKFTLARcRQ................pgttaPNLIFLAVSPEEKESWINALSSAIT
7 FIVRGWLHKEVknspkmSSLKLKKRWFVLTH.......NSLDYYKSSE....knALKLGTLVLNSL.cSVVPPDEK.........................ifKETGYWNVTVyGR....................kHCYRLYTKLLNEATRWSSAIQNVTD
5 FVKSGWLLRQS.....tILKRWKKNWFDLWS......dGHLIYYDDQT...rqsIEDKVHMPVDCI..NIRTGHEC..................rdiqppdgkPRDCLLQIVCrDG.....................KTISLCAESTDDCLAWKFTLQDSRT
6 VIKAGYLEKRR.kdhsfLGFEWQKRWCALSK.......TVFYYYGSDK.....dKQQKGEFAIDGY..DVRMNNTL.......................rkdgKKDCCFEICApDK.....................RIYQFTAASPKDAEEWVQQLKFILQ
5 VVRRGWLYKQD....stGMKLWKKRWFVLSD.......LCLFYYRDEK.....eEGILGSILLPSF..QIAMLTAE........................dhiNRKYAFKAAHpNM.....................RTYYFCTDTGKEMELWMKAMLDAAL
2 -----------......--GEWKKHWFVLTD.......SSLKYYRDST..aeeaDELDGEIDLRSC.tDVTEYAVQ...........................-RNYGFQIHTkDA.....................-VYTLSAMTSGIRRNWIEALRKTVR
7 IVREGFLLKRKepgglaTRFAFKKRYFRLSG.......RDLSYSKTPE......WQVHTSIPLSCI..RAVEHVDE........................gafQLPHVMQVVTqDG.................agtsHTTYLQCKNVNDLNQWLSALRKASA
3 NFKKGWLTKQY......EDGQWKKHWFVLAD.......QSLRYYRDSV..aeeaADLDGEINLSTC.yDVTEYPVQ...........................-RNYGFQIHTkEG.....................-EFTLSAMTSGIRRNWIQTIMKHVL
3 ITKEGMLHYKA.stsylGKEHWKACFVVLSN.......GILYQYPDRT.....dVIPLLSVNMGGE..QCGGCRRS........................nttDRPHAFQVILaDR.....................PCLELSADSEAEMADWMQHLCQAVS
9 TYKHGVLTRKTgkrtprGRRGWKKFYAVLKG.......TILYLQKDEYdkalseGDLKNAIRVHHA..LATRASDY..........................sKKSNVLKLKTaDW.....................RVFLFQAPSKEEMLSWILRINLVAA
6 VSHSGFLYKTAllqdrrAREEFSRRWCVLGD.......GVLSYFENER.....aVTPNREIRASEI..VCLAVPPP........................dthGFEHTFEVYTeGE.....................RLYLFGLESAEQAHEWVKCIAKAFV
5 VVMEGYLFKRA....snAFKTWNRRWFSIQN.......SQLVYQKKLK.....dALTVVVDDLRLC..SVKPCEDI...........................ERRFCFEVVSpTK.....................-SCMLQADSEKLRQAWVQAVQASIA
2 VIRRGWLTINN...islMKGGSKEYWFVLTA.......ESLSWYKDEE.....eKEKKYMLPLDNL..KIRDVEKG.........................fmSNKHVFAIFNtEQ..............rnvykdlRQIELACDSQEDVDSWKASFLRAGV
6 VLKQGYMMKKG.....hKRKNWTERWFVLKP.......NIISYYVSED.....lKDKKGDILLDEN.cCVESLPDK..........................dGKKCLFLIKCfDK.....................-TFEISASDKKKKQEWIQAIYSTIH
3 FTAEGYLYVQE.krpapFGSSWVKHYCMYRK...takkFNMIPFEHRS...ggkLGDGEAFFLKEC..TKRHMDST...........................DRRFCFDIEAaDR...................pgVPLTVQAFSEEERKQWLEALGGKEA
2 VIRKGWLTINN...igiMKGGSKEYWFVLTA.......ENLSWYKDDE.....eKEKKYMLSVDNL..KLRDVEKG.........................fmSSKHIFALFNtEQ..............rnvykdyRQLELACETQEEVDSWKASFLRAGV
2 PTIEGYLYTQE...kwaLGISWAKYYCRYEK...etrmLTMIPMEQKP......GAKQGPVDLTLK.yCVRRKTES..........................iDKRFCFDIETnER....................pGTITLQAPSEANRRLWMEAMDGKEP
6 AEMAAELGMRG....pkKGSVAKRRLVKLVV.......NFLFYFRPDE......AEPLGALLLERC..RVAQEE--...........................--PGGFSISFvED...................lsRKYHFECCSQEQCQDWMEALQRASY
4 NQLSGNLLRKF.....kNSNGWQKLWVVFTN.......FCLFFYKSHQ.....dSHPLASLPLLGY..SLTIPSES........................eniHKDYVFKLHFkSH.....................-VYYFRAESEYTFERWMEVIRSATS
4 TFLCDFLYQAPlssekkLLEETNKKWCVLEG.......GFLSYYENDK.....sTTPNGTININEV..ICLAIHKE.....................dfylntGPIFIFEIYLpSE.....................RVFLFGAETSQAQRKWTEAIAKHFV
2 --MEGVLYKWT.....nYLTGWQPRWFVLDN.......GILSYYDSQD...dvcKGSKGSIKMAVC..EIKVHPA-...........................-DNTRMELIIpGE.....................QHFYMKAVNAAERQRWLVALGSSKA
6 MKHSGYLWTIG....knVWKRWKKRFFVLVQ..vsqytFAMCSYREKK......AEPQELLQLDGY..TVDYTDPQ......................pglegGRAFFNAVKEgD-.....................-TVIFASDDEQDRILWVQAMYRATG
5 PVKEGPLFIHRkgkgplASSSFKKLYFSLTT.......EALSFAKTSS...skkSTFIKLASIRAA.eKVEEKSFG...........................-SSHIMQVIYaDD.................vgraQTVYLQCKCVNELNQWLSALRKAST
3 LVKDGFLVEVS......-ESSRKLRHVFLFT.......DVLLCAKLKKfpdhelEDMKMKISALKS..EIQKEKAN...kgqsraierlkkkmfenefllllnSPTIPFRIHNrNG.....................KSYLFLLSSDYERSEWREAIQKLQK
4 VMKEGWMVHYT.....sKDTLRKRHYWRLDS.......KCITLFQNDT.....gSRYYKEIPLSEI.lCLEPAKPS.....................altpvgATPHCFEITTaNV....vyyvgenvvnpsssppnNSVLPSGIGPDVARMWEVAIQHALM
4 GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.....sPRPSGLYLLEGS..ICKRAPSP........krgtsskesgekqrhsrsrRRRNVLRRQPtRI....................sKTFRLVAIELTGMT---ATLEVSFS
4 FLKEGTLMKLS......-RKVMQPRMFFLFN.......DALLYTTPMQ...sgmYKLNNMLSLAGM..KVRKPTQE...........................AYQNELKIESvER.....................-SFILSASSAAERDDWLEAISSSIE
7 LMQEGTMMRKV.....rTKSWKKLRYFRLQN.......DGMTVWHGSQ....peSMPKPTFSISDV.eRIRKGQDS.................ellrylveefPLEQGFTVVFhGR....................rPNLDLVANSVEEAQIWMRGLQLLVD
2 VERCGVLSKWT.....nYIHGWQDRWVVLKN.......NTLSYYKSED...eteYGCRGSICLSKA..VITPHDF-...........................-DECRFDISVnDS.....................-VWYLRAQDPEHRQQWVDAIEQHKT
3 LMKLGTVARRG......AMGIWKEFFCELSP.....leFRLYLSDEE-......RTCVESCSLLRC..EAVGPAH-...........................-SDGRFELVFsGK.....................-KLALRASSQDEAEDWLDRVREALQ
5 LLKQGELQQMStsrtlrTKKLFREIYLFLFN.......DLLVICRQIP...gdkYQVFDSAPRGLL..RVEELEDQ.........................gqTLANVFILRLlEN................addreATYMLKASSQSEMKRWMTSLAPNRR
2 VSKKGYLHFLE.....pHTAGWAKRFVVVRR.......PYAYMYNSDK.....dTVERFVLNLSTA..QVEYSEDQ.......................qamlKTPNTFAVCTeHR.....................-GILLQANSDKDMHDWLYAFNPLLA
5 LHLEGWMKVPR..nnkrGQQGWDRKYIVLEG.......SKVLIYDNE-......AREAGQRPVEEF..ELCLPDGD.........vsihgavgaselantakaDVPYILKMEShPH...............ttcwpgRTLYLLAPSFPDKQRWVTALESVVA
3 NRICGFLDIED....neNSGKFLRRYFILDT.....qaNCLLWYMDNPqnlavgAGAVGSLQLTYI.sKVSIATPK........................qkpKTPFCFVINAlSQ.....................-RYFLQANDQKDLKDWVEALNQASK
3 DLSMGDLLLHTpaslgkWKKEPELAAFVFKT.......AVVLVYKDGSyeewdpFRFRHMIPTEAL..QVRALPSA.........................daEANAVCEIVHvKS..............esegrpeRVFHLCCSSPESRKDFLKSVHSILR
3 SVICSFLHYME.....kGGKGWHKAWFVVPE....nepLVLYIYGAPQ.....dVKAQRSLPLIGF..EVGPPEAG........................erpDRRHVFKITQsHL.....................-SWYFSPETEELQRRWMAVLGRAGR
0 IKQIGWLTEQL......PSGGTAPTLALLTE.......KELLFYCSLPqsrealSRPTRTAPLIAT..RLVHSGPS.....................kgsvpyDAELSFALRTgTR..................hgvDTHLFSVESPQELAAWTRQLVDGCH
6 KGLEGVIRKRSfcgrdqVCYRWSKRWLVVKD.......SFLLYMRPET....gaISFVQLFD-PGF..EVQVGKRS..........................tETRYGVRIDTsHR.....................-SLILKCSSYRQARWWGQEITELAQ
4 SIKEGILKLKEepskilSGNKFQDRCVVLRD.......GHLFIYKDPK.....sSKHDKMFPLRAM..KFYLGVKK...........................------KMKPpTR.....................-------------------------
4 LLREGPVLKIS.....fRRSDPMERYLVLFN.......NMLLYCVPRVlqvgaqFQVRTRIDVAGM..KVRELTDA...........................EFPHSFLVSGkQR.....................-TLELQARSRDEMVSWMQACQAAID
2 LLCHGELKNKS......----GHKLYIFLFQ.......DILVLTRPVTnerhlyQVYRQPIPVQEL..VLEDLQDG...........dvrmggsfrgafgnsdKAKNIFRVRFqDP..................spgHSHTLQANDVFHKQQWFNCIRAAIA
3 VKHIAWLAEQA..kldgGRQQWRPVLMAVTE.......KDLLLYDCMPwtrdawASPCHSYPLVAT..RLVHSGSG.....................crspslGSDLTFATRTgSR..................qgiEMHLFRVETHRDLSTWTRILVQGCH
2 VSKKGYLHFKE.....pLSSNWAKHFVVVRR.......PYVFIYNSDK.....dPVERGIINLSTA..QVEYSEDQ.......................qamvKTPNTFAVCTkHR.....................-GVLLQALNDKDMNDWLYAFNPLLA
7 VRKAGALAVKNkkvesaTRRKWKHYWVSLKG.......CTLFFYETDGsgidhnSVPKHAVWVENS..IVQAVPEH..........................pKKDFVFCLSNsLG.....................DAFLFQTTSQTELENWITAIHSACA
1 IQREELLSFMGltsgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.....aSRPRLSIPCSTI.tDVRTATAL........................empDRENTFVVKVeGP.....................SEYILETSDALHVKAWVSDIQECLS
5 PELADYIKVFK..pkklTLKGYKQYWCTFKD.......TSISCYKSKE...essGTPAHQMNLRGC..EVTPDVNI..........................sGQKFNIKLLIpVA..................egmNEIWLRCDNEKQYAHWMAACRLASK
6 PELEGALYLKE.....dGKKSWKRRYFLLRA.......SGIYYVPKGK..tktsRDLACFIQFENV..NIYYGIQC.....................kmkykaPTDHCFVLKHpQI................qkesqYIKYLCCDDARTLSQWVMGIRIAKY
3 FLHSGKLYKAK......---SNKELYGFLFN.......DFLLLTQITKksnlqyKMYKTPIFLNEV..LVKLPTDP..........................sGDEPIFHISHiDR.....................-VYTLRAESINERTAWVQKIKAASE
2 DTKHGMMKFREllglglPSGGFHDRYFILNS.......SCLRLYKEVR.....sHRPEKEWPVKSL..KVYLGVKK.......................klrpPTCWGFTVVHeTE.................khekQQWYLCCDTQMELREWFATFLSVQH
3 FIRLGSLSKLS......-GKGLQQRMFFLFN.......DVLLYTSRGL.tasnqFKVHGQLPLYGM..TIEESEEE..........................wGVPHCLTLRGqRQ.....................-SIIVAASSRSEMEKWMEDIQMAID



7 VRKAGWLFFKPrklelvARRKWKQYWVTLKG.......CTLLFYETYGnsteqnSAPRCALFAEDS..IVQSVPEH..........................pKKEHVFCLSNsCG.....................DVYLFQATSQTDLENWVTAIHSACA
6 KGLEGMIMKRSccghgrACYRWSKRWLIVKD.......SFLLYMKPDS......GAIAFVLLVDKE.fRVKVGRKE..........................tETKYGLRIDNlSR.....................-TLILKCNSYRHARWWGGAIEEFIR
3 IRHLGWLAEKV...pgeSEKQWKPALVVLTE.......KDLLIYDSMPrrkeawFSPVHSYPLLAT..RLVHSGPG.....................kgspqaGMDLSFATRTgTK..................qgiETHLFRAEISRDLSHWTRSIVQGCH
4 GTKRGFLSKKA.....aEASRWHEKWFALYQ.......NVLFYFEGEQ.....sGRPAGMYLLEGC..SCERTPAP.............prtnagpagardalDKQYYFTVLFgHD...................gqKPLELRCEEEQAGKEWMEAIHQASY
4 FIRQGSLIQVPvrlgslSLKKEGERQCFLFT.......KHFLICTRSSggklhlLKTGGVLSLIQC..TLIEEPDG..............sdddpkgsghmfgHLDFKIVVEPpDA...................asFTVVLLAPSRQEKAAWMSDISQCVD
2 VTYMSQVTIQC.....aGSEEKNERYLLLFP.......NLLLMLSASP..rmsgFIYQGKLPTTGM..TITKLEDS..........................eNHRNAFEISGsMI.....................ERILVSCTSQQDLHEWVEHLQKQTK
3 VIMADSLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTPK.....vGQWVGTVLLHCC..ELIERPSK...........................KDGFCFKLFHpLDvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
5 LILQDAFQVWD...pksLIRKGRERHLFLFE.......ISLVFSKEIKssghtkYVYKNKLLTSEL..GVTEHVEG...........................-DPCKFALWSgRT.................pssdNKTVLKASNIETKQEWIKNIREVIQ
4 GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.....sPRPSGLYLLEGS..ICKRAPSP................krgtsskesgeKQQHYFTVNFsND...................sqKTLELRTEDAKDCDEWVAAIARASY
3 YYKERLLYLEEcchgelKNNRGVKLHVFLFQ.......EVLVITRAVTneqlcyQLYRQPIPVKDL..TLEDLQDG...........evrlggslrgafsnneRVKNFFRVSFkNG..................sqsQTHSLQANDTFNKQQWLNCIRQAKE
5 SRIEGWLSVPN..rgniKRYGWKKQYVVVSS.......KKILFYNDEQ..dkeqSNPSMVLDIDKL.fHVRPVTQG...................dvyraeteEIPKIFQILYaNE.................gecrKDVEMEPVQQAEKT----NFQNHKG
3 LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRLrllgqkFSVRARIDVDGM..ELKESSNL...........................NMPRTFLVSGkQR.....................-SLELQARTEEEKKDWVQAINSTLL
3 LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRLrllgqkFSVRARIDVDGM..ELKESSNL...........................NMPRTFLVSGkQR.....................-SLELQARTEEEKKDWVQAINSTLL
5 PEIHGFLHAKE.....qGKKSWKKAYFFLRR.......SGLYFSTKGT.....sKEPRHLQLFSEF.sTSHVYMSL...................agkkkhgaPTPYGFCLKPnKA.................ggprDLKMLCAEEEQSRTCWVTAIRLLKD
3 LIKEGSIQKLS.....aKNGTTQDRHLFLFN.......NVMLYCVPKLrlmgqkLSVREKMDISDL..QVQDIVKP...........................NAACTFIITGrKR.....................-SLELQTRTEEEKKEWIQVIQATVE
3 LLHSGKLYKTK......---SNKELHAFLFN.......DFLLLTYLVRkssaqfRMYKTPIFLNEV..LVKLPTDP..........................sSDEPVFHISHiDR.....................-VYTLRTDNINERTAWVQKIKGASE
3 LVRDGSVFLKS......TTGRLKEVQAVLLT.......DILVFLQEKDyvfaslDHKSTVISLKKL..IVREVAHE...........................-EKGLFLISMgVK...................dpEMVEVHASSREERNSWIQIIQDTIN
3 LIHEGCLLWKT......ATGRFKDVLLLLMT.......DVLVFLQEKDkyiftsLDKPSVVSLQNL..IVRDIANQ...........................-AKGMFLISSgPP.....................EMYEVHAASRDDRTTWIRVIQQSVR
5 LLMQGSFSVWTtkvkelARFKPMQRHLFLHE.......KAVLFCKKREyekapsYSYKQSLNMTAV..GITENVKG...........................-DTKKFEIWYnAR....................eEVYIIQAPTPEIKAAWVNEIRKVLT
6 PEIQGFLQLRG.sgrgsGRKLWKRFFCFLRR.......SGLYYSTKGT..skdpRHLQYVADVNES..NVYVVTQG.....................rklygmPTDFGFCVKPnKL................rnghkGLHIFCSEDEQSRTCWLAAFRLFKY
4 FVRQGSLMQMSgrlgslSTKKEGERQCFLFS.......KHLIICTRGS.ggklhLTKNGVISLIDC..TLLDEPEN................lddeakgagpeIEHLEFKIGVePK.................dslpFTVILVASTRQEKAAWTSDIIQCVD
3 LLHDGLVYWKT......ATGRFKDILALLLT.......DVLLFLQEKDyifaavDQKPSVISLQKL..IAREVANE...........................-ERGMFLISAsSA...................gpEMYEIHTNSKEERNNWMRRIQQAVE
4 PQGDGEIRITT.....lDKHTKRERHIFLFD.......LAVIVCKRKG....dnYEMKEIIDLQQY..KIANNPTT......................dkenkKWSYGFYLIHtQG....................qNGLEFYCKTKDLKKKWLEQFEMALS
5 PEIQGFLQVKE.....vGRKSWKKLYVCLRR.......SGLYYSTKGT..skepRHLQLLADLEES..SIFYLIAG.....................kkqynaPNEHGMCIKPnKA................ktemkELRLLCAEDEQIRTCWMTAFRLLKY
3 PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG....ysYELKEVIELLFH..KMTDDPMH......................nkdikKWSYGFYLIHlQG....................kQGFQFFCKTEDMKRKWMEQFEMAMS
4 PKIDGELKITS.....vERRSKTDRYAFLLD.......KALLICKRRG....dsYDLKASVNLHSF..QVRDDSSG......................erdnkKWSHMFLLIEdQG....................aQGYELFFKTRELKKKWMEQFEMAIS
3 PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG....ysYELKEVIELLFH..KMTDDPMH.................nkdikkshgkMWSYGFYLIHlQG....................kQGFQFFCKTEDMKRKWMEQFEMAMS
3 FIMEGTLTRVG......---AKHERHIFLFD.......GLMICCKSNHgassaeYRLKEKFFMRKV..QINDKDDT..........................sEYKHAFEIILkDG.....................NSVIFSAKSAEEKNNWMAALISLQY
3 FIMEGPLTRIG......---AKHERHIFLFD.......GLMISCKPNHgyssaeYRLKEKFVMRKI..QICDKEDA..........................cEYRHAFELVSkDE.....................NSVIFAAKSAEEKNNWMAALISLHY
4 LYNEGYLYRLE......-DSSIRRRFVVLRS.......KQLNFYAEKG......GQYLDTFQLSKT..VVSIPMVN...................fseavsnlGLVAGILATSvDR.....................RHVQLFADSKKVCQKWLQVMNSRSF
4 LYNEGYLYRLE......-DSSIRRRFVVLRS.......KQLNFYAEKG......GQYLDTFQLSKT..VVSIPMVN...................fseavsnlGLVAGILATSvDR.....................RHVQLFADSKKVCQKWLQVMNSRSF
2 AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
2 AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
5 ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.....dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP.........gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
5 ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.....dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP.........gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
4 YIKQGILKFQSeshkfrKKEVWSTVLAVLQR.......DVFTLYNLNTdpkdldISKVGKPVIKTT..IIASLAKP...............fpssedavvlksTNSLYFDLETsSQ.....................LKLRFAGPSPKDAQGWIDALNYWAA
3 LLCDGYLCQQG.....gDCPYWRRRYFQLIG.......SKLVAFQQFS......KVRRATIDLSEA.tHIVDDNHY.................sdeeelegylYFESGFRIIFsNG.....................DYIDFYAETVGEKDEWMSTLRQHLG
2 IFKEGLLLVFGtdlamvSKAAWHKHWIVVEN.......GSLWEYANWK...dsvKSNVSSISLKHA..SADKVRKQ...........................GRRFCFEVVTpKL.....................-KRLYQATSAEEMDSWIEAICEAAK
2 SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK...qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT.....................-KRTYQATSKAEMHSWIEAIQYSIS
2 SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK...qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT.....................-KRTYQATSKAEMHSWIEAIQYSIS
4 HGKEGFATLKRccnttmMKTRSQPFWIIVSE.......SCIILCDNML......SMQPADVFIWDV..DFEITRKN.............frkahskdtnekirLSHHSFKIKNrQK.....................-VMKLSVRSG----RWLQQFINSVQ
6 PIMAGYLIRKT......SFLKKKQRGFYAFT.....hsGYLYEFKSSD..slqdPEPEFALYIPDC..LIGRPSE-...........................-KKPKFKITGkDA.............tkkifgarNDYAFRASNNTELMRWWEALNTHIA
5 TKRQGWLLRNIssskadNKAIWRKYWFFVDN.......GYVGYLINDA...nggVFESEKIGVLLC..KFSVLPSN...........................HRKFCFQIKTkSV.....................-SYILQAETHMEMLEWGSVINNARE
4 VLKSGWLIKKG.....hATSTKKQLWAVLRR.......DQLSFYKDE-......---------KDI.sAVAYYKEK...........................-SPKTFFLYLnEK.....................-IIRLIATSNEDAEEWVHVLRSTTG
5 IIRSGWVMLKE...dkmKYLPWTKKWLVLSS.......NSLSIYKGSK.....sESAQVTLLLKDI.qKVERSKS-...........................-RTFCFKLRFkSS...............tknfeiQACELSVADNMECYEWMDLISSRAL
4 QHMSGYLKKWT.....nYKSGYKLRWFTLNN.......GVLSYYKNQD...dasSACRGSINLKLA..RLVHDPK-...........................-QPTVFQVIGkGS.....................VRYSVKANSPVEAKKWIAAISSAIE
2 VLMQGTIHWLH.....gNLHRWSKCWAVVRG.......YGMTIYNTNR.....eYKPVKVIPIADI.qDVAEINVP.........................esSHKYFFTVITqNK.....................-PIEFRVDNEDSLILWVAALKTSID
6 SIQNGCSLLRI......TKKKVRQRKVSLDP.....isGYLMLDKNTG....kaYKKLCVDDIKEI.rQGRDARNY..................reqykisseNEKRWFTIIYcAD..................nklKAMHMISPTLDAHNQWIMALEGLKT
6 SIQNGCSLLRI......TKKKVRQRKVSLDP.....isGYLMLDKNTG....kaYKKLCVDDIKEI.rQGRDARNY..................reqykisseNEKRWFTIIYcAD..................nklKAMHMISPTLDAHNQWIMALEGLKT
8 QIISGTLLKKR....rkKGQGYARRYFTLNM.....veGTISYYANEN.....sSVMRGKIPLSIA..VISVAAE-...........................--THEINVDSgVE.....................-LWNLRAHTHQDWLRWCNALEKAKN
7 WHRRGMISYKKsknnrwVAGYWKKKYCIVDS.......GKLIFYKSDHnacsnvSPIHREFGLQSC..LASPNLPP.......................sinsNRNNVFYLNIpGN.....................ECYLFEAPSVLAMNEWIHSLNFNAA



2 AQKKAYERRYK......NFTTTSSSFDTLQG.....idTEAMEYEFPKtppleeFSPDTSYSLVNA.fAYCDRDKK..........................nVRNCSFTVIFrDG.....................SEETLCAPTEESMIEWVAKINYIST
6 ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK.....................-SWSFEDPNG-PASAWVELLDKASS
6 ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK.....................-SWSFEDPNG-PASAWVELLDKASS
2 AQKKAYERRYK......NFTTTSSSFDTLQG.....idTEAMEYEFPKtppleeFSPDTSYSLVNA.fAYCDRDKK..........................nVRNCSFTVIFrDG.....................SEETLCAPTEESMIEWVAKINYIST
0 PSLASEQMHDS.....dADSLFQSANDHLNRakatqdcRGLLFYSKSQ....stSVPSGIINLTDA.vSIEPGTG-...........................---NKFTINFnNG.....................KSETLEALDPESKNTWITDLKNAIA
3 LIQKGPLYQKP.....hKHSVFSKYYVVLIS.......GFIVLFHCFHakevleYAHYVTIPIDDC..YLYSGTTTdrtfdeinygshalprvygdgwrsvedESSRCFTLWFgTRnsnvpsntdkihftkklgvsgKSMVFMARSRQERDLWVMSIYYELE
3 RYHEGVFLILQnnngthAARKWKDVYGVLLG.......TQLALWDAKEkklkevASKPTYINLTDA..TLRTLDNS..................dnivmecgkNLTNALVVSTtLK.....................NRYFLQFGNKESFNAWNSAIRLCLY
4 ADCSGWMSKKG....tgAMGTWKQRFFTLHG.......TRLSYFTNTN.....dEKERGLIDITAH..RVLPASDD...............drlislyaaslgKGKYCFKLVPpQP..........gskkgltftepRVHYFAVENKSEMKAWLSAIIKATI
4 ADFSGWMSKKG....sgAMSTWKTRFFTLHG.......TRLSYFSSTT.....dTRERGLIDITAH..RVVPAKED...............dklvslyaastgKGRYCFKLLPpQP..........gskkgltftqpRTHYFAVDNKEEMRGWMAALIKTTI
3 LVLSGTVYKKR.....dLWLDPTPVYIALLD.......NCLLITEEISgetqkyKLIERPIPIDYL..SLEKRKIPkssgnhmstaygdrktsnteisnanpnTDEFSFKIRNtAT....................gESFKFFTESAEVLNQWIDAIMESFK
3 KKKSGWVSYKD...dgiLSFIWQKRYLMLHD.......SYVALYKNDK....qnDDAILKIPLTSI.iSVSRTQL-...........................-KQYCFELVRcSDrnsvssgsssslnvssdsnskKSIYIATKTESDLHSWLDAIFAKCP
5 NVKDGSLLLRR.pktltGNSTWRVRYGILRD.......DVLQLFDKN-......-QLTETIKLRQS..SIELIPNL......................pedrfGTRNGFLITEhKK...............sglstsTKYYICTETSKERELWLSAFSDYID
5 QGKQGYLVIRSkhafkdMIDRHTTKWFLVRN.......SYLTYVSDLS.....sTTPLDVFLIDWK.fKVRFSGNKleefgiendannildkngkskthqkksNISSKLLLLTlEN...................seRKLKIICKSESSLKQWMSSIIKMST
1 ISKFGELLYFDisttnsSSEPEREFEVYLFE.......KIIILFSEVVsslilkKKSSTSASISAS..NITDNNGSnnsnnssssslfklsanepkldlrgriMIMNLNQIIPqNN........rslnitwesikeqGNFLLKFKNEETRDNWSSCLQQLIH
5 EIKSGFLERRS.....kFLKSYSKGYYVLTP.......NFLHEFKTAD..rkkdLVPVMSLALSEC..TVTEHSRK..................nstsspnstGSDAKFVLHAkQN...............giirrgHNWVFKADSYESMMSWFDNLKILTS
2 CIKAGYFLKKS.....eLLPTYHQGYFVLTS.......NYIHEFQSSDirkksyLAPIMSIPLNDC..TLKDASSThkflkgskpknkntksseldqfyaaaqKESNNYVTWTfKI.....................VSPEPSEEELKHFKRWVQDLKNLTS
5 EVKSGFLEKRS.....kFLKSYSRGFYVLTP.......SFLHEFKTPD..khkfSTPLMSIPLVEC..TVTEHSKK.....................tksnseQGKNKFILRTnSN...............glihrgHNWVFKVDSYDDMIEWFGNIKALSS
2 TSRRTSLSYLN......KDSEWERVKIQVKE.......GRIFIFKIKPdyfkdiSSSYFAYSLLEA..EAHVVQDN.........iiigsgamksnvcnkntkRKSGNFTVSFpEN................ingpkLVLEFQTRSVEEAHKFMDCINFWAG
3 VKKEGWISYKV...dglFSFLWQKRYLVLND.......SYLAFYKSDK....cnEEPVLSVPLTSI.tNVSRIQL-...........................-KQNCFEILRaTD...qkenispinsyfyesnskRSIFISTRTERDLHGWLDAIFAKCP
5 PEKSGWLYMKT.qvgkpTREIWVRRWCFLKN.....avFGMFLLSPSK..tyveETDKFGVFLTNV..RYDPEED-...........................-RKFCFEVKIfGN.........kvteahdnmskdITLVFQTSNYLDLKSWLIAFEATKK
5 KGLSGWLYMKTtvghdpKRVVWVRRWCFLQN.......NVFGVFSLSP..sktyVEETDKFGILWI..TVEYLPKE...........................PRNFCFKLRIqNP...........nckteeentyIDIILQAESIDELKSWINTLTSHKR
3 PTYKGFLKKWT.....nFAHGYKLRWFILSG......dGNLSYYKDQS....hvDRPRGTLKVSTC..RLHIDSS-...........................-EKLNFELLGgIT...................gtTRWRLKGNHPIETTRWVNAIQSAIR
3 PTYKGYLKKWT.....nFAQGYKLRWFILSS......dGKLSYYIDQA...dtkNACRGSLNMSSC..SLHLDSS-...........................-EKLKFEIIGgNN...................gvIRWHLKGNHPIETNRWVWAIQGAIR
4 TVIGEYLFKYYprlgpfGFESRHERFFWVHP.......YTLTLYWSASilenpaNTKTKGVAILGV.eSVTDPNPY........................ptgLYHKSIVVTTeTR.....................-TIKFTCPTRQRHNIWYNSLRYLLQ
4 VKMSGNLNIRT......KLIRSTRYWCVLKN.......HLFSMYTSST....elYFPVLTIDLREV.qKIETQKHT........................lngSATKTFKLYTdES.....................-TFKFNADSEFSAKSWVNALKKEQF
9 RYLQGYLLKKR....rkRLQGFKKRFFTLDF.....ryGTLSYYLNDH.....nQTCRGEIVISLS..SVSANKK-...........................--DKIIIIDSgME.....................-VWVLKATTKENWQSWVDALQTCFD
8 QVCSGILYTKVkkkklfNRAKWQKFNVELTN.....tsFNLYSFKTG-......-KLKKSIKLDKI.iDCIELDNN.......................skmkNDDTNFALITfDE.....................-RLSFKAANDQDMVDWIINFKSGIL
2 RIHSDLVHRSD......QSQHLHHRLFTLPT.......RSASEFKKADsryltdEALYKSFTLQNA..RFGIPTDY..........................tKKSFVLRMSCeSE.....................-QFLLRFSHIDDMIDWSMYLSIGIS
1 KKIGGFFRRPFsiggfnTSSSNYSLNSILSQ....evsSNKSILPSILvdsmqlHDLKPSYSLKTF..EIKSIMEI....................inhrnipAYYYAFKIVMqNG.....................HEYLIQTASSSDLTEWIKMIKASKR
3 IYKEGYLLQDG....gdLKGKIENRFFKLHG.......SQLSGYHEI-......-SRKAKIDINLL..KVTKVLRN..........ediqadnggqrnftdwvLFNECFQLVFdDG.....................ERITFNAECSEEKSDWYNKLQEVVE
2 RYHYGIFLILHktdgtpAARQWEECYGVLLG.......TQLALWDAKEstmkkaASRPSFINFTDA..SVRSLDAN.............dqviiasenektkkDLDNVLVVSTtLK.....................NRYFLKFKNSKSFKTWNAAIRLSLF
6 VLQRGIMIRMT.....rRRRKFYEFKLINNN.......GQIIWKDGS-......-KYLELDSVKDI..RIGDTAST...............yqeevdpkrlrsDSKLWIAIIYkVS..................nklKALHVVALNELDFNTFLSCICGLVK



PDREGWLLKLG.....gRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGIIPLENL..SIREVEDP...........................RKPNCFELYNpSHkgqvikackteadgrvvegnhVVYRISAPSPEEKEEWMKSIKASIS
PDREGWLLKLG....ggRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGIIPLENL..SIREVDDP...........................RKPNCFELYIpNNkgqlikackteadgrvvegnhMVYRISAPTQEEKDEWIKSIQAAVS
PDREGWLLKLG....ggRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGTIPLENL..SIREVEDS...........................KKPNCFELYIpDDkdqvikackteadgrvvegnhTVYRISAPTPEEKEDWIKCIKAAIS
IVKEGWVQKRG.....eYIKNWRPRYFLLKT......dGSFIGYKEKP.qdvdlPYPLNNFSVAKC..QLMKTERP...........................-KPNTFIIRClQW..................ttvIERTFHVDTPEEREEWTEAIQAVAD
VIKEGWLHKRG.....eYIKTWRPRYFLLKS......dGSFIGHKERPeapdqtLPPLNNFSVAEC..QLMKTERP...........................-RPNTFVIRClQW..................ttvIERTFHVDSPDEREEWMRAIQMVAN
IVKEGWLHKRG.....eYIKTWRPRYFLLKN......dGTFIGYKERPqdvdqrESPLNNFSVAQC..QLMKTERP...........................-RPNTFIIRClQW..................ttvIERTFHVETPEEREEWATAIQTVAD
HLKEGEMYKRAqgrtriGKKNFKKRWFCLTS.......RELTYHRQQG......KDAIYTIPVKNI.lAVEKLEEG.........................sfNKKNMFQVIHtEK.....................-TLYIQANNCVEANEWIDVLCRVSR
TILEEILIKRSqqkkktSPLNYKERLFVLTK.......SVLSYYEGRA....ekKYRKGVIDISKI..KCVEIVKN....................ddgvipcQNKFPFQVVHdAN.....................-TLYIFAPSPQSRDRWVKKLKEEIK
VILESIFLKRSqqkkktSPLNFKKRLFLLTV.......HKLSYYEYDF.ergrrGSKKGSIDVEKI..TCVETVIPeknppperqiprrgeessemeqisiieRFPYPFQVVYdEG.....................-PLYVFSPTEELRKRWIHQLKNVIR
LLKEGFMIKRAqgrkrfGMKNFKKRWFRLTN.......HEFTYQKSKG......DQPLCNIPIENI.lAVERLEEE.........................sfRMKNMFQVIQpER.....................-ALYIQANNCVEAKDWIDILTKVSQ
ILLEEQLIKKSqqkrrtSPSNFKVRFFVLTK.......ASLAYFEDRH...gkkRTLKGSIELSRI..KCVEIVKS.....................disipcHYKYPFQVVHdNY.....................-LLYVFAPDCESRQRWVLTLKEETR
VVCSGWLRKSP.pekklKRYAWKRRWFVLRSgrltgdpDVLEYYKNDH.....aKKPIRIIDLNLC.qQVDAGLTF......................nkkefENSYIFDINTiDR.....................-IFYLVADSEEDMNKWVRCICDICG
VVCTGWLRKSP.pekklRRYAWKKRWFILRSgrmsgdpDVLEYYKNEH.....sKKPLRIINLNLC.eQVDAGLTF......................nkkelQDSFVFDIKTsER.....................-TFYLVAETEADMNKWVQSICQICG
VIKAGYCVKQG.....aVMKNWKRRYFQLDE.......NTIGYFKSEL.....eKEPLRVIPLKEV.hKVQECKQS........................dimMRDNLFEIVTtSR.....................-TFYVQADSPEEMHSWIKAVSGAIV
LIKSGYCVKQG.....nVRKSWKRRFFALDD.......FTICYFKCEQ.....dREPLRTIPLKDVlkTHECLVKS.......................gdllMRDNLFEIITtSR.....................-TFYVQADSPEDMHSWIEGIGAAVQ
GTKEGYLTKQG.....gLVKTWKTRWFTLQR.......NELKYFKDQ-......-MSPEPIRILDL.tECSAVQFD........................ysqERVNCFCLVFpFR.....................-TFYLCAKTGVEADEWIKILRWKLS
KVCRGYLIKMG.....gKIKSWKKRWFVFDR.....lkRTLSYYVDKH.....eTKLKGVIYFQAI.eEVYYDHLR.....................saakspNPALTFCVKThDR.....................-LYYMVAPSAEAMRIWMDVIVTGAE
VAKAGYLHKKG..gtqlQLLKWPLRFVIIHK.......RCIYYFKSST.....sASPQGAFSLSGY.nRVMRAAEE........................ttsNNVFPFKIIHiSK...................khRTWFFSASSEDERKSWMALLRREIG
VLKEGFLVKRG.....hIVHNWKARWFILRQ.......NTLLYYKLEG..grrvTPPKGRIVLDGC..TITCPCLE.........................yeNRPLLIKLKTrTS.....................TEYFLEACSREERDSWAFEITGAIH
VVKQGYLSKQG.....hKRKNWKVRRFVLRK.....dpAFLHYYDPSK....eeNRPVGGFSLRGS..LVSALEDN..................gvptgvkgnVQGNLFKVITkDD.....................THYYIQASSKAERAEWIEAIKKL-T
ILKMGPVDKRK......-GLFARRRQLLLTE......gPHLYYVDPVN......KVLKGEIPWSQE.lRPEAKNF-...........................---KTFFVHTpNR.....................-TYYLMDPSG-NAHKWCRKIQEVWR
ALKQGWLHKKGggsstlSRRNWKKRWFVLRQ.......SKLMYFENDS.....eEKLKGTVEVRTA.kEIIDNTS-...........................-KENGIDIILaDR.....................-TFHLIAESPEDASQWFSVLSQVHS
PVQKGFLLKKR....kwPLKGWHKRFFCLEK.......GILKYAKSQ-......-ADIEREKLHGC.iDVGLSVMS.........................vkKSSKCIDLDTeEH.....................-IYHLKVKSEELFDEWVSKLRHHRM
GDCEGWLWKKK.daksyFSQKWKKYWFVLKD.......ASLYWYINEE.....dEKAEGFISLPEF..KIDRASEC...........................RKKYAFKACHpKI.....................KSFYFAAEHLDDMNRWLNRINMLTA
ERQEGHLLKKR....kwPLKGWHKRYFVLED.......GILHYATTRQ..ditkGKVHGSIDVRLS..VMSINKK-...........................--AQRIDLDTeDN.....................-IYHLKIKSQDLFHSWVAQLRAHRL
RIREGYLVKKG.....sVFNTWKPMWVVLLE.......DGIEFYKKKS.....dNSPKGMIPLKGS..TLTSPCQD.........................fgKRMFVLKITTtKQ.....................QDHFFQAAFLEERDAWVRDIKKAIK
IQLSGMYNVRK.gkmqlPVNRWTRRQVILCG.......TCLIVSSVKD....svSGKMHVLPLIGG..KVEEVKK-...........................-HQHCLAFSSsGP...................qsQTYYICFDTFTEYLRWLRQVSKVAS
STMSGYLYRSK.....gSKKPWKHLWFVIKN.......KVLYTYAASE.....dVAALESQPLLGF..TVTLVKDE..........................nSESKVFQLLHkGM.....................VFYVFKADDAHSTQRWIDAFQEGTV
VRKVGYLRKPK......---SMHKRFFVLRAaseaggpARLEYYENEKkwrhksSAPKRSIPLESC.fNINKRADS...........................KNKHLVALYTrDE.....................-HFAIAADSEAEQDSWYQALLQLHN
ILKEGMLTKQN.....nSFQRSKRRYFKLRG.......RTLYYAKTAK......SIIFDEVDLTDA..SVAESSTK...........................NVNNSFTVITpCR.....................-KLILCADNRKEMEDWIAALKTVQN
PTCRGYLHKRT...hsgFVKGWRKRWFVLKH......dGFLLYYKHRK..degkWPPLDMIKLEGA..EVDIDNSL...........................GKPFVFNCMPqSG....................sRILCLCATSNQEMKRWLEAMQRAAR
VYKSGFLARKIgkktprGKRGWKTFYAVLKG.......TVLYLQKDEYekalseEDLKNAVSVHHA..LASKATDY..........................eKKPNVFKLKTaDW.....................RVLLFQTQSPEEMQGWINKINCVAA
PIYGGWLLLAPfdnpvhRSRKWQRRFFILYE.......HGLLRYALDE...mptTLPQGTINMNQC.tDVVDGEAR..........................tGQKFSLCILTpDK.....................-EHFIRAETKEIISGWLEMLMVYPR
LVRGGWLWRQS.....sILRRWKRNWFALWL......dGTLGYYHDET...aqdEEDRVVIHFNVR..DIKVGQEC..................qdvqppegrSRDGLLTVNLrEG.....................SRLHLCAETRDDAIAWKTALMEANS
VTIQGVLRRKTkegkkpTVASRTKYWAALCG.......TQLFYYAAKSerkhfkSTSNKNVSVVGW..MVMMADDP...........................EHPDLFLLTDsEK....................gNSYKFQAGSRMNAMLWLKHLSAACQ
IVKQGYVKMKS.....rKLGIYRRCWLVFRK.ssskgpQRLEKYPDEK..svclRGCPKVTEISNV.kCVTRLPKE..........................tKRQAVAIIFTdDS.....................-ARTFTCDSELEAEEWYKTLSVECL
LLGEGVLTKEC......-RKKAKPRIFFLFN.......DILVYGSIVL..skrkYRSQHIIPLEEV..TLEPLPET..........................lQAKNRWMIKTaKK.....................-SFVVSAASTTERQEWISHIEECVR
AKICAFLLRKK......RFGQWTKLLCVIKD.......TKLLCYKSSK.....dQQPQMELPLQGC..SITYIPRD.........................skKKKHELKITQqGT.....................DPLVLAVQSKEQAEQWLKVIKEAYS
LLKGSQLLKVK......SSSWRRERFYKLQE.......DCKTIWQESR..kvmrSPESQLFSIEDI.qEVRMGHRT.................eglekfardiPEDRCFSIVFkDQ....................rNTLDLIAPSPADVQHWVQGLRKIID
PECLGLLHQLE.....rSTDVWIQHYCILKD.......GCLYFYASIR.....sTQASGGLYLQGY..SVSEQTHG...........................FEQPVIELKPsSE...................efKTFYFCAENKTENQRWIAALKTSIK
PLIEGKLKEKQ..vrwkFIKRWKTRYFTLAG.......NQLLFQKGKS....kdDPDDPPIELSKV..QSVKAVAK......................krrdrSLPRAFEIFTdSK.....................-TYVFKAKDEKNAEEWLQCINVALA
SMVEGSELKKV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK......DSEKAKIDIKSI.kEVRTGKNT...............difrsngiseqiSEDCAFSVIYgEN....................yESLDLVANSADVANIWVTGLRYLIS
IQREGALRFMVaasgpgGTAQWQKCRLLLRR.avagerFRLEFFVPPK.....aSRPKVSIPLSAI.iEVRTTMPL........................empEKDNTFVLKVeNG.....................AEYILETIDSLQKHSWVADIQGCVD
AVMEGPLFLQS...qrfGTKRWRKTWAVLYP.asphgvARLEFFDHKGgrggsrRLDCKMIRLAEC.vSVVPVTVE.......................sppePGAAAFRLDTaQR.....................-SHLLAADAVSSTA-WVQTLCRTAF
SEKKGFLLKKS....dgIRKVWQRRKCAVKN.......GILTISHATS......NRQPAKLNLLTC..QVKPNAE-...........................-DKKSFDLIShNR.....................-TYHFQAEDEQDYIAWISVLTNSKE
RGFEGKLTAQGpeagglLSSRGRERRVFLFE.......QIIIFSEALGggaqpgYVYKNSIKVSCL..GLEGNLQG...........................-NPCRFALTSrGP.................eggiQRYVLQASDPAVSQAWIKQVAQILE
IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER...aayFRCYHKVELNNV.kNVARLPKS...........................TKKHAIGIYFnDD.....................TSKTFACESDLEADEWCKVLQMECV
CIVHGYMSKMG....npFLTQWQRRYFYLFP.......NRLEWRGEG-......EAPQSLLTMEEI..QSVEETQI...........................KERKCLLLKIrGG.....................KQFVLQCDSDPELVQWKKELRDAYR
AQMEGFLNRKHahnkkaSSRSWHNVYCVINN.......QEMGFYKDAKaasgipYHSEVPVSLKEA..ICEVALDY..........................kKKKHVFKLRLsDG.....................NEYLFQAKDDEEMNTWIQAISSAIS
GHRKGATKMKD.....fARFKPMQRHLFLYE.......KAVMFCKRRFadrypsYSFKHCLKMEDV..GITEHVKG...........................-DNRKFEIRYsEK....................eEIYIVQAPNVDVKMLWLKEIRKILV
LHLEGMLCWKT......TSGRLKDILAILLT.......DVLLLLQEKDyvfasvDSKPPVISLQKL..IVREVANE...........................-EKAMFLISAsLQ...................gpEMYEIYTSSKEDRNAWMAHIQRAVE



IIKQGCLLKQG.....hRRKNWKVRKFILRE.....dpAYLHYYDPAG.....gEDPLGAVHLRGC..VVTSVESS.....................hdgkksDEENLFEIITaDE.....................VHYYLQAATSKERTEWIKAIQVASR
PEKVGWVRKFC..gkgiFREIWKNRYVVLKG.......DQLYVSEKEV...kdeKNSQEVFDLSDY.eKCEELRKS......................ksrskKNHSKFTLARcRQ................pgttaPNLIFLAVSPEEKESWINALSSAIT
FIVRGWLHKEVknspkmSSLKLKKRWFVLTH.......NSLDYYKSSE....knALKLGTLVLNSL.cSVVPPDEK.........................ifKETGYWNVTVyGR....................kHCYRLYTKLLNEATRWSSAIQNVTD
FVKSGWLLRQS.....tILKRWKKNWFDLWS......dGHLIYYDDQT...rqsIEDKVHMPVDCI..NIRTGHEC..................rdiqppdgkPRDCLLQIVCrDG.....................KTISLCAESTDDCLAWKFTLQDSRT
VIKAGYLEKRR.kdhsfLGFEWQKRWCALSK.......TVFYYYGSDK.....dKQQKGEFAIDGY..DVRMNNTL.......................rkdgKKDCCFEICApDK.....................RIYQFTAASPKDAEEWVQQLKFILQ
VVRRGWLYKQD....stGMKLWKKRWFVLSD.......LCLFYYRDEK.....eEGILGSILLPSF..QIAMLTAE........................dhiNRKYAFKAAHpNM.....................RTYYFCTDTGKEMELWMKAMLDAAL
-----------......--GEWKKHWFVLTD.......SSLKYYRDST..aeeaDELDGEIDLRSC.tDVTEYAVQ...........................-RNYGFQIHTkDA.....................-VYTLSAMTSGIRRNWIEALRKTVR
IVREGFLLKRKepgglaTRFAFKKRYFRLSG.......RDLSYSKTPE......WQVHTSIPLSCI..RAVEHVDE........................gafQLPHVMQVVTqDG.................agtsHTTYLQCKNVNDLNQWLSALRKASA
NFKKGWLTKQY......EDGQWKKHWFVLAD.......QSLRYYRDSV..aeeaADLDGEINLSTC.yDVTEYPVQ...........................-RNYGFQIHTkEG.....................-EFTLSAMTSGIRRNWIQTIMKHVL
ITKEGMLHYKA.stsylGKEHWKACFVVLSN.......GILYQYPDRT.....dVIPLLSVNMGGE..QCGGCRRS........................nttDRPHAFQVILaDR.....................PCLELSADSEAEMADWMQHLCQAVS
TYKHGVLTRKTgkrtprGRRGWKKFYAVLKG.......TILYLQKDEYdkalseGDLKNAIRVHHA..LATRASDY..........................sKKSNVLKLKTaDW.....................RVFLFQAPSKEEMLSWILRINLVAA
VSHSGFLYKTAllqdrrAREEFSRRWCVLGD.......GVLSYFENER.....aVTPNREIRASEI..VCLAVPPP........................dthGFEHTFEVYTeGE.....................RLYLFGLESAEQAHEWVKCIAKAFV
VVMEGYLFKRA....snAFKTWNRRWFSIQN.......SQLVYQKKLK.....dALTVVVDDLRLC..SVKPCEDI...........................ERRFCFEVVSpTK.....................-SCMLQADSEKLRQAWVQAVQASIA
VIRRGWLTINN...islMKGGSKEYWFVLTA.......ESLSWYKDEE.....eKEKKYMLPLDNL..KIRDVEKG.........................fmSNKHVFAIFNtEQ..............rnvykdlRQIELACDSQEDVDSWKASFLRAGV
VLKQGYMMKKG.....hKRKNWTERWFVLKP.......NIISYYVSED.....lKDKKGDILLDEN.cCVESLPDK..........................dGKKCLFLIKCfDK.....................-TFEISASDKKKKQEWIQAIYSTIH
FTAEGYLYVQE.krpapFGSSWVKHYCMYRK...takkFNMIPFEHRS...ggkLGDGEAFFLKEC..TKRHMDST...........................DRRFCFDIEAaDR...................pgVPLTVQAFSEEERKQWLEALGGKEA
VIRKGWLTINN...igiMKGGSKEYWFVLTA.......ENLSWYKDDE.....eKEKKYMLSVDNL..KLRDVEKG.........................fmSSKHIFALFNtEQ..............rnvykdyRQLELACETQEEVDSWKASFLRAGV
PTIEGYLYTQE...kwaLGISWAKYYCRYEK...etrmLTMIPMEQKP......GAKQGPVDLTLK.yCVRRKTES..........................iDKRFCFDIETnER....................pGTITLQAPSEANRRLWMEAMDGKEP
AEMAAELGMRG....pkKGSVAKRRLVKLVV.......NFLFYFRPDE......AEPLGALLLERC..RVAQEE--...........................--PGGFSISFvED...................lsRKYHFECCSQEQCQDWMEALQRASY
NQLSGNLLRKF.....kNSNGWQKLWVVFTN.......FCLFFYKSHQ.....dSHPLASLPLLGY..SLTIPSES........................eniHKDYVFKLHFkSH.....................-VYYFRAESEYTFERWMEVIRSATS
TFLCDFLYQAPlssekkLLEETNKKWCVLEG.......GFLSYYENDK.....sTTPNGTININEV..ICLAIHKE.....................dfylntGPIFIFEIYLpSE.....................RVFLFGAETSQAQRKWTEAIAKHFV
--MEGVLYKWT.....nYLTGWQPRWFVLDN.......GILSYYDSQD...dvcKGSKGSIKMAVC..EIKVHPA-...........................-DNTRMELIIpGE.....................QHFYMKAVNAAERQRWLVALGSSKA
MKHSGYLWTIG....knVWKRWKKRFFVLVQ..vsqytFAMCSYREKK......AEPQELLQLDGY..TVDYTDPQ......................pglegGRAFFNAVKEgD-.....................-TVIFASDDEQDRILWVQAMYRATG
PVKEGPLFIHRkgkgplASSSFKKLYFSLTT.......EALSFAKTSS...skkSTFIKLASIRAA.eKVEEKSFG...........................-SSHIMQVIYaDD.................vgraQTVYLQCKCVNELNQWLSALRKAST
LVKDGFLVEVS......-ESSRKLRHVFLFT.......DVLLCAKLKKfpdhelEDMKMKISALKS..EIQKEKAN...kgqsraierlkkkmfenefllllnSPTIPFRIHNrNG.....................KSYLFLLSSDYERSEWREAIQKLQK
VMKEGWMVHYT.....sKDTLRKRHYWRLDS.......KCITLFQNDT.....gSRYYKEIPLSEI.lCLEPAKPS.....................altpvgATPHCFEITTaNV....vyyvgenvvnpsssppnNSVLPSGIGPDVARMWEVAIQHALM
GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.....sPRPSGLYLLEGS..ICKRAPSP........krgtsskesgekqrhsrsrRRRNVLRRQPtRI....................sKTFRLVAIELTGMT---ATLEVSFS
FLKEGTLMKLS......-RKVMQPRMFFLFN.......DALLYTTPMQ...sgmYKLNNMLSLAGM..KVRKPTQE...........................AYQNELKIESvER.....................-SFILSASSAAERDDWLEAISSSIE
LMQEGTMMRKV.....rTKSWKKLRYFRLQN.......DGMTVWHGSQ....peSMPKPTFSISDV.eRIRKGQDS.................ellrylveefPLEQGFTVVFhGR....................rPNLDLVANSVEEAQIWMRGLQLLVD
VERCGVLSKWT.....nYIHGWQDRWVVLKN.......NTLSYYKSED...eteYGCRGSICLSKA..VITPHDF-...........................-DECRFDISVnDS.....................-VWYLRAQDPEHRQQWVDAIEQHKT
LMKLGTVARRG......AMGIWKEFFCELSP.....leFRLYLSDEE-......RTCVESCSLLRC..EAVGPAH-...........................-SDGRFELVFsGK.....................-KLALRASSQDEAEDWLDRVREALQ
LLKQGELQQMStsrtlrTKKLFREIYLFLFN.......DLLVICRQIP...gdkYQVFDSAPRGLL..RVEELEDQ.........................gqTLANVFILRLlEN................addreATYMLKASSQSEMKRWMTSLAPNRR
VSKKGYLHFLE.....pHTAGWAKRFVVVRR.......PYAYMYNSDK.....dTVERFVLNLSTA..QVEYSEDQ.......................qamlKTPNTFAVCTeHR.....................-GILLQANSDKDMHDWLYAFNPLLA
LHLEGWMKVPR..nnkrGQQGWDRKYIVLEG.......SKVLIYDNE-......AREAGQRPVEEF..ELCLPDGD.........vsihgavgaselantakaDVPYILKMEShPH...............ttcwpgRTLYLLAPSFPDKQRWVTALESVVA
NRICGFLDIED....neNSGKFLRRYFILDT.....qaNCLLWYMDNPqnlavgAGAVGSLQLTYI.sKVSIATPK........................qkpKTPFCFVINAlSQ.....................-RYFLQANDQKDLKDWVEALNQASK
DLSMGDLLLHTpaslgkWKKEPELAAFVFKT.......AVVLVYKDGSyeewdpFRFRHMIPTEAL..QVRALPSA.........................daEANAVCEIVHvKS..............esegrpeRVFHLCCSSPESRKDFLKSVHSILR
SVICSFLHYME.....kGGKGWHKAWFVVPE....nepLVLYIYGAPQ.....dVKAQRSLPLIGF..EVGPPEAG........................erpDRRHVFKITQsHL.....................-SWYFSPETEELQRRWMAVLGRAGR
IKQIGWLTEQL......PSGGTAPTLALLTE.......KELLFYCSLPqsrealSRPTRTAPLIAT..RLVHSGPS.....................kgsvpyDAELSFALRTgTR..................hgvDTHLFSVESPQELAAWTRQLVDGCH
KGLEGVIRKRSfcgrdqVCYRWSKRWLVVKD.......SFLLYMRPET....gaISFVQLFD-PGF..EVQVGKRS..........................tETRYGVRIDTsHR.....................-SLILKCSSYRQARWWGQEITELAQ
SIKEGILKLKEepskilSGNKFQDRCVVLRD.......GHLFIYKDPK.....sSKHDKMFPLRAM..KFYLGVKK...........................------KMKPpTR.....................-------------------------
LLREGPVLKIS.....fRRSDPMERYLVLFN.......NMLLYCVPRVlqvgaqFQVRTRIDVAGM..KVRELTDA...........................EFPHSFLVSGkQR.....................-TLELQARSRDEMVSWMQACQAAID
LLCHGELKNKS......----GHKLYIFLFQ.......DILVLTRPVTnerhlyQVYRQPIPVQEL..VLEDLQDG...........dvrmggsfrgafgnsdKAKNIFRVRFqDP..................spgHSHTLQANDVFHKQQWFNCIRAAIA
VKHIAWLAEQA..kldgGRQQWRPVLMAVTE.......KDLLLYDCMPwtrdawASPCHSYPLVAT..RLVHSGSG.....................crspslGSDLTFATRTgSR..................qgiEMHLFRVETHRDLSTWTRILVQGCH
VSKKGYLHFKE.....pLSSNWAKHFVVVRR.......PYVFIYNSDK.....dPVERGIINLSTA..QVEYSEDQ.......................qamvKTPNTFAVCTkHR.....................-GVLLQALNDKDMNDWLYAFNPLLA
VRKAGALAVKNkkvesaTRRKWKHYWVSLKG.......CTLFFYETDGsgidhnSVPKHAVWVENS..IVQAVPEH..........................pKKDFVFCLSNsLG.....................DAFLFQTTSQTELENWITAIHSACA
IQREELLSFMGltsgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.....aSRPRLSIPCSTI.tDVRTATAL........................empDRENTFVVKVeGP.....................SEYILETSDALHVKAWVSDIQECLS
PELADYIKVFK..pkklTLKGYKQYWCTFKD.......TSISCYKSKE...essGTPAHQMNLRGC..EVTPDVNI..........................sGQKFNIKLLIpVA..................egmNEIWLRCDNEKQYAHWMAACRLASK
PELEGALYLKE.....dGKKSWKRRYFLLRA.......SGIYYVPKGK..tktsRDLACFIQFENV..NIYYGIQC.....................kmkykaPTDHCFVLKHpQI................qkesqYIKYLCCDDARTLSQWVMGIRIAKY
FLHSGKLYKAK......---SNKELYGFLFN.......DFLLLTQITKksnlqyKMYKTPIFLNEV..LVKLPTDP..........................sGDEPIFHISHiDR.....................-VYTLRAESINERTAWVQKIKAASE
DTKHGMMKFREllglglPSGGFHDRYFILNS.......SCLRLYKEVR.....sHRPEKEWPVKSL..KVYLGVKK.......................klrpPTCWGFTVVHeTE.................khekQQWYLCCDTQMELREWFATFLSVQH
FIRLGSLSKLS......-GKGLQQRMFFLFN.......DVLLYTSRGL.tasnqFKVHGQLPLYGM..TIEESEEE..........................wGVPHCLTLRGqRQ.....................-SIIVAASSRSEMEKWMEDIQMAID



VRKAGWLFFKPrklelvARRKWKQYWVTLKG.......CTLLFYETYGnsteqnSAPRCALFAEDS..IVQSVPEH..........................pKKEHVFCLSNsCG.....................DVYLFQATSQTDLENWVTAIHSACA
KGLEGMIMKRSccghgrACYRWSKRWLIVKD.......SFLLYMKPDS......GAIAFVLLVDKE.fRVKVGRKE..........................tETKYGLRIDNlSR.....................-TLILKCNSYRHARWWGGAIEEFIR
IRHLGWLAEKV...pgeSEKQWKPALVVLTE.......KDLLIYDSMPrrkeawFSPVHSYPLLAT..RLVHSGPG.....................kgspqaGMDLSFATRTgTK..................qgiETHLFRAEISRDLSHWTRSIVQGCH
GTKRGFLSKKA.....aEASRWHEKWFALYQ.......NVLFYFEGEQ.....sGRPAGMYLLEGC..SCERTPAP.............prtnagpagardalDKQYYFTVLFgHD...................gqKPLELRCEEEQAGKEWMEAIHQASY
FIRQGSLIQVPvrlgslSLKKEGERQCFLFT.......KHFLICTRSSggklhlLKTGGVLSLIQC..TLIEEPDG..............sdddpkgsghmfgHLDFKIVVEPpDA...................asFTVVLLAPSRQEKAAWMSDISQCVD
VTYMSQVTIQC.....aGSEEKNERYLLLFP.......NLLLMLSASP..rmsgFIYQGKLPTTGM..TITKLEDS..........................eNHRNAFEISGsMI.....................ERILVSCTSQQDLHEWVEHLQKQTK
VIMADSLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTPK.....vGQWVGTVLLHCC..ELIERPSK...........................KDGFCFKLFHpLDvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
LILQDAFQVWD...pksLIRKGRERHLFLFE.......ISLVFSKEIKssghtkYVYKNKLLTSEL..GVTEHVEG...........................-DPCKFALWSgRT.................pssdNKTVLKASNIETKQEWIKNIREVIQ
GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.....sPRPSGLYLLEGS..ICKRAPSP................krgtsskesgeKQQHYFTVNFsND...................sqKTLELRTEDAKDCDEWVAAIARASY
YYKERLLYLEEcchgelKNNRGVKLHVFLFQ.......EVLVITRAVTneqlcyQLYRQPIPVKDL..TLEDLQDG...........evrlggslrgafsnneRVKNFFRVSFkNG..................sqsQTHSLQANDTFNKQQWLNCIRQAKE
SRIEGWLSVPN..rgniKRYGWKKQYVVVSS.......KKILFYNDEQ..dkeqSNPSMVLDIDKL.fHVRPVTQG...................dvyraeteEIPKIFQILYaNE.................gecrKDVEMEPVQQAEKT----NFQNHKG
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRLrllgqkFSVRARIDVDGM..ELKESSNL...........................NMPRTFLVSGkQR.....................-SLELQARTEEEKKDWVQAINSTLL
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRLrllgqkFSVRARIDVDGM..ELKESSNL...........................NMPRTFLVSGkQR.....................-SLELQARTEEEKKDWVQAINSTLL
PEIHGFLHAKE.....qGKKSWKKAYFFLRR.......SGLYFSTKGT.....sKEPRHLQLFSEF.sTSHVYMSL...................agkkkhgaPTPYGFCLKPnKA.................ggprDLKMLCAEEEQSRTCWVTAIRLLKD
LIKEGSIQKLS.....aKNGTTQDRHLFLFN.......NVMLYCVPKLrlmgqkLSVREKMDISDL..QVQDIVKP...........................NAACTFIITGrKR.....................-SLELQTRTEEEKKEWIQVIQATVE
LLHSGKLYKTK......---SNKELHAFLFN.......DFLLLTYLVRkssaqfRMYKTPIFLNEV..LVKLPTDP..........................sSDEPVFHISHiDR.....................-VYTLRTDNINERTAWVQKIKGASE
LVRDGSVFLKS......TTGRLKEVQAVLLT.......DILVFLQEKDyvfaslDHKSTVISLKKL..IVREVAHE...........................-EKGLFLISMgVK...................dpEMVEVHASSREERNSWIQIIQDTIN
LIHEGCLLWKT......ATGRFKDVLLLLMT.......DVLVFLQEKDkyiftsLDKPSVVSLQNL..IVRDIANQ...........................-AKGMFLISSgPP.....................EMYEVHAASRDDRTTWIRVIQQSVR
LLMQGSFSVWTtkvkelARFKPMQRHLFLHE.......KAVLFCKKREyekapsYSYKQSLNMTAV..GITENVKG...........................-DTKKFEIWYnAR....................eEVYIIQAPTPEIKAAWVNEIRKVLT
PEIQGFLQLRG.sgrgsGRKLWKRFFCFLRR.......SGLYYSTKGT..skdpRHLQYVADVNES..NVYVVTQG.....................rklygmPTDFGFCVKPnKL................rnghkGLHIFCSEDEQSRTCWLAAFRLFKY
FVRQGSLMQMSgrlgslSTKKEGERQCFLFS.......KHLIICTRGS.ggklhLTKNGVISLIDC..TLLDEPEN................lddeakgagpeIEHLEFKIGVePK.................dslpFTVILVASTRQEKAAWTSDIIQCVD
LLHDGLVYWKT......ATGRFKDILALLLT.......DVLLFLQEKDyifaavDQKPSVISLQKL..IAREVANE...........................-ERGMFLISAsSA...................gpEMYEIHTNSKEERNNWMRRIQQAVE
PQGDGEIRITT.....lDKHTKRERHIFLFD.......LAVIVCKRKG....dnYEMKEIIDLQQY..KIANNPTT......................dkenkKWSYGFYLIHtQG....................qNGLEFYCKTKDLKKKWLEQFEMALS
PEIQGFLQVKE.....vGRKSWKKLYVCLRR.......SGLYYSTKGT..skepRHLQLLADLEES..SIFYLIAG.....................kkqynaPNEHGMCIKPnKA................ktemkELRLLCAEDEQIRTCWMTAFRLLKY
PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG....ysYELKEVIELLFH..KMTDDPMH......................nkdikKWSYGFYLIHlQG....................kQGFQFFCKTEDMKRKWMEQFEMAMS
PKIDGELKITS.....vERRSKTDRYAFLLD.......KALLICKRRG....dsYDLKASVNLHSF..QVRDDSSG......................erdnkKWSHMFLLIEdQG....................aQGYELFFKTRELKKKWMEQFEMAIS
PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG....ysYELKEVIELLFH..KMTDDPMH.................nkdikkshgkMWSYGFYLIHlQG....................kQGFQFFCKTEDMKRKWMEQFEMAMS
FIMEGTLTRVG......---AKHERHIFLFD.......GLMICCKSNHgassaeYRLKEKFFMRKV..QINDKDDT..........................sEYKHAFEIILkDG.....................NSVIFSAKSAEEKNNWMAALISLQY
FIMEGPLTRIG......---AKHERHIFLFD.......GLMISCKPNHgyssaeYRLKEKFVMRKI..QICDKEDA..........................cEYRHAFELVSkDE.....................NSVIFAAKSAEEKNNWMAALISLHY
LYNEGYLYRLE......-DSSIRRRFVVLRS.......KQLNFYAEKG......GQYLDTFQLSKT..VVSIPMVN...................fseavsnlGLVAGILATSvDR.....................RHVQLFADSKKVCQKWLQVMNSRSF
LYNEGYLYRLE......-DSSIRRRFVVLRS.......KQLNFYAEKG......GQYLDTFQLSKT..VVSIPMVN...................fseavsnlGLVAGILATSvDR.....................RHVQLFADSKKVCQKWLQVMNSRSF
AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT..............etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.....dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP.........gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.....dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP.........gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
YIKQGILKFQSeshkfrKKEVWSTVLAVLQR.......DVFTLYNLNTdpkdldISKVGKPVIKTT..IIASLAKP...............fpssedavvlksTNSLYFDLETsSQ.....................LKLRFAGPSPKDAQGWIDALNYWAA
LLCDGYLCQQG.....gDCPYWRRRYFQLIG.......SKLVAFQQFS......KVRRATIDLSEA.tHIVDDNHY.................sdeeelegylYFESGFRIIFsNG.....................DYIDFYAETVGEKDEWMSTLRQHLG
IFKEGLLLVFGtdlamvSKAAWHKHWIVVEN.......GSLWEYANWK...dsvKSNVSSISLKHA..SADKVRKQ...........................GRRFCFEVVTpKL.....................-KRLYQATSAEEMDSWIEAICEAAK
SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK...qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT.....................-KRTYQATSKAEMHSWIEAIQYSIS
SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK...qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT.....................-KRTYQATSKAEMHSWIEAIQYSIS
HGKEGFATLKRccnttmMKTRSQPFWIIVSE.......SCIILCDNML......SMQPADVFIWDV..DFEITRKN.............frkahskdtnekirLSHHSFKIKNrQK.....................-VMKLSVRSG----RWLQQFINSVQ
PIMAGYLIRKT......SFLKKKQRGFYAFT.....hsGYLYEFKSSD..slqdPEPEFALYIPDC..LIGRPSE-...........................-KKPKFKITGkDA.............tkkifgarNDYAFRASNNTELMRWWEALNTHIA
TKRQGWLLRNIssskadNKAIWRKYWFFVDN.......GYVGYLINDA...nggVFESEKIGVLLC..KFSVLPSN...........................HRKFCFQIKTkSV.....................-SYILQAETHMEMLEWGSVINNARE
VLKSGWLIKKG.....hATSTKKQLWAVLRR.......DQLSFYKDE-......---------KDI.sAVAYYKEK...........................-SPKTFFLYLnEK.....................-IIRLIATSNEDAEEWVHVLRSTTG
IIRSGWVMLKE...dkmKYLPWTKKWLVLSS.......NSLSIYKGSK.....sESAQVTLLLKDI.qKVERSKS-...........................-RTFCFKLRFkSS...............tknfeiQACELSVADNMECYEWMDLISSRAL
QHMSGYLKKWT.....nYKSGYKLRWFTLNN.......GVLSYYKNQD...dasSACRGSINLKLA..RLVHDPK-...........................-QPTVFQVIGkGS.....................VRYSVKANSPVEAKKWIAAISSAIE
VLMQGTIHWLH.....gNLHRWSKCWAVVRG.......YGMTIYNTNR.....eYKPVKVIPIADI.qDVAEINVP.........................esSHKYFFTVITqNK.....................-PIEFRVDNEDSLILWVAALKTSID
SIQNGCSLLRI......TKKKVRQRKVSLDP.....isGYLMLDKNTG....kaYKKLCVDDIKEI.rQGRDARNY..................reqykisseNEKRWFTIIYcAD..................nklKAMHMISPTLDAHNQWIMALEGLKT
SIQNGCSLLRI......TKKKVRQRKVSLDP.....isGYLMLDKNTG....kaYKKLCVDDIKEI.rQGRDARNY..................reqykisseNEKRWFTIIYcAD..................nklKAMHMISPTLDAHNQWIMALEGLKT
QIISGTLLKKR....rkKGQGYARRYFTLNM.....veGTISYYANEN.....sSVMRGKIPLSIA..VISVAAE-...........................--THEINVDSgVE.....................-LWNLRAHTHQDWLRWCNALEKAKN
WHRRGMISYKKsknnrwVAGYWKKKYCIVDS.......GKLIFYKSDHnacsnvSPIHREFGLQSC..LASPNLPP.......................sinsNRNNVFYLNIpGN.....................ECYLFEAPSVLAMNEWIHSLNFNAA



AQKKAYERRYK......NFTTTSSSFDTLQG.....idTEAMEYEFPKtppleeFSPDTSYSLVNA.fAYCDRDKK..........................nVRNCSFTVIFrDG.....................SEETLCAPTEESMIEWVAKINYIST
ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK.....................-SWSFEDPNG-PASAWVELLDKASS
ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK.....................-SWSFEDPNG-PASAWVELLDKASS
AQKKAYERRYK......NFTTTSSSFDTLQG.....idTEAMEYEFPKtppleeFSPDTSYSLVNA.fAYCDRDKK..........................nVRNCSFTVIFrDG.....................SEETLCAPTEESMIEWVAKINYIST
PSLASEQMHDS.....dADSLFQSANDHLNRakatqdcRGLLFYSKSQ....stSVPSGIINLTDA.vSIEPGTG-...........................---NKFTINFnNG.....................KSETLEALDPESKNTWITDLKNAIA
LIQKGPLYQKP.....hKHSVFSKYYVVLIS.......GFIVLFHCFHakevleYAHYVTIPIDDC..YLYSGTTTdrtfdeinygshalprvygdgwrsvedESSRCFTLWFgTRnsnvpsntdkihftkklgvsgKSMVFMARSRQERDLWVMSIYYELE
RYHEGVFLILQnnngthAARKWKDVYGVLLG.......TQLALWDAKEkklkevASKPTYINLTDA..TLRTLDNS..................dnivmecgkNLTNALVVSTtLK.....................NRYFLQFGNKESFNAWNSAIRLCLY
ADCSGWMSKKG....tgAMGTWKQRFFTLHG.......TRLSYFTNTN.....dEKERGLIDITAH..RVLPASDD...............drlislyaaslgKGKYCFKLVPpQP..........gskkgltftepRVHYFAVENKSEMKAWLSAIIKATI
ADFSGWMSKKG....sgAMSTWKTRFFTLHG.......TRLSYFSSTT.....dTRERGLIDITAH..RVVPAKED...............dklvslyaastgKGRYCFKLLPpQP..........gskkgltftqpRTHYFAVDNKEEMRGWMAALIKTTI
LVLSGTVYKKR.....dLWLDPTPVYIALLD.......NCLLITEEISgetqkyKLIERPIPIDYL..SLEKRKIPkssgnhmstaygdrktsnteisnanpnTDEFSFKIRNtAT....................gESFKFFTESAEVLNQWIDAIMESFK
KKKSGWVSYKD...dgiLSFIWQKRYLMLHD.......SYVALYKNDK....qnDDAILKIPLTSI.iSVSRTQL-...........................-KQYCFELVRcSDrnsvssgsssslnvssdsnskKSIYIATKTESDLHSWLDAIFAKCP
NVKDGSLLLRR.pktltGNSTWRVRYGILRD.......DVLQLFDKN-......-QLTETIKLRQS..SIELIPNL......................pedrfGTRNGFLITEhKK...............sglstsTKYYICTETSKERELWLSAFSDYID
QGKQGYLVIRSkhafkdMIDRHTTKWFLVRN.......SYLTYVSDLS.....sTTPLDVFLIDWK.fKVRFSGNKleefgiendannildkngkskthqkksNISSKLLLLTlEN...................seRKLKIICKSESSLKQWMSSIIKMST
ISKFGELLYFDisttnsSSEPEREFEVYLFE.......KIIILFSEVVsslilkKKSSTSASISAS..NITDNNGSnnsnnssssslfklsanepkldlrgriMIMNLNQIIPqNN........rslnitwesikeqGNFLLKFKNEETRDNWSSCLQQLIH
EIKSGFLERRS.....kFLKSYSKGYYVLTP.......NFLHEFKTAD..rkkdLVPVMSLALSEC..TVTEHSRK..................nstsspnstGSDAKFVLHAkQN...............giirrgHNWVFKADSYESMMSWFDNLKILTS
CIKAGYFLKKS.....eLLPTYHQGYFVLTS.......NYIHEFQSSDirkksyLAPIMSIPLNDC..TLKDASSThkflkgskpknkntksseldqfyaaaqKESNNYVTWTfKI.....................VSPEPSEEELKHFKRWVQDLKNLTS
EVKSGFLEKRS.....kFLKSYSRGFYVLTP.......SFLHEFKTPD..khkfSTPLMSIPLVEC..TVTEHSKK.....................tksnseQGKNKFILRTnSN...............glihrgHNWVFKVDSYDDMIEWFGNIKALSS
TSRRTSLSYLN......KDSEWERVKIQVKE.......GRIFIFKIKPdyfkdiSSSYFAYSLLEA..EAHVVQDN.........iiigsgamksnvcnkntkRKSGNFTVSFpEN................ingpkLVLEFQTRSVEEAHKFMDCINFWAG
VKKEGWISYKV...dglFSFLWQKRYLVLND.......SYLAFYKSDK....cnEEPVLSVPLTSI.tNVSRIQL-...........................-KQNCFEILRaTD...qkenispinsyfyesnskRSIFISTRTERDLHGWLDAIFAKCP
PEKSGWLYMKT.qvgkpTREIWVRRWCFLKN.....avFGMFLLSPSK..tyveETDKFGVFLTNV..RYDPEED-...........................-RKFCFEVKIfGN.........kvteahdnmskdITLVFQTSNYLDLKSWLIAFEATKK
KGLSGWLYMKTtvghdpKRVVWVRRWCFLQN.......NVFGVFSLSP..sktyVEETDKFGILWI..TVEYLPKE...........................PRNFCFKLRIqNP...........nckteeentyIDIILQAESIDELKSWINTLTSHKR
PTYKGFLKKWT.....nFAHGYKLRWFILSG......dGNLSYYKDQS....hvDRPRGTLKVSTC..RLHIDSS-...........................-EKLNFELLGgIT...................gtTRWRLKGNHPIETTRWVNAIQSAIR
PTYKGYLKKWT.....nFAQGYKLRWFILSS......dGKLSYYIDQA...dtkNACRGSLNMSSC..SLHLDSS-...........................-EKLKFEIIGgNN...................gvIRWHLKGNHPIETNRWVWAIQGAIR
TVIGEYLFKYYprlgpfGFESRHERFFWVHP.......YTLTLYWSASilenpaNTKTKGVAILGV.eSVTDPNPY........................ptgLYHKSIVVTTeTR.....................-TIKFTCPTRQRHNIWYNSLRYLLQ
VKMSGNLNIRT......KLIRSTRYWCVLKN.......HLFSMYTSST....elYFPVLTIDLREV.qKIETQKHT........................lngSATKTFKLYTdES.....................-TFKFNADSEFSAKSWVNALKKEQF
RYLQGYLLKKR....rkRLQGFKKRFFTLDF.....ryGTLSYYLNDH.....nQTCRGEIVISLS..SVSANKK-...........................--DKIIIIDSgME.....................-VWVLKATTKENWQSWVDALQTCFD
QVCSGILYTKVkkkklfNRAKWQKFNVELTN.....tsFNLYSFKTG-......-KLKKSIKLDKI.iDCIELDNN.......................skmkNDDTNFALITfDE.....................-RLSFKAANDQDMVDWIINFKSGIL
RIHSDLVHRSD......QSQHLHHRLFTLPT.......RSASEFKKADsryltdEALYKSFTLQNA..RFGIPTDY..........................tKKSFVLRMSCeSE.....................-QFLLRFSHIDDMIDWSMYLSIGIS
KKIGGFFRRPFsiggfnTSSSNYSLNSILSQ....evsSNKSILPSILvdsmqlHDLKPSYSLKTF..EIKSIMEI....................inhrnipAYYYAFKIVMqNG.....................HEYLIQTASSSDLTEWIKMIKASKR
IYKEGYLLQDG....gdLKGKIENRFFKLHG.......SQLSGYHEI-......-SRKAKIDINLL..KVTKVLRN..........ediqadnggqrnftdwvLFNECFQLVFdDG.....................ERITFNAECSEEKSDWYNKLQEVVE
RYHYGIFLILHktdgtpAARQWEECYGVLLG.......TQLALWDAKEstmkkaASRPSFINFTDA..SVRSLDAN.............dqviiasenektkkDLDNVLVVSTtLK.....................NRYFLKFKNSKSFKTWNAAIRLSLF
VLQRGIMIRMT.....rRRRKFYEFKLINNN.......GQIIWKDGS-......-KYLELDSVKDI..RIGDTAST...............yqeevdpkrlrsDSKLWIAIIYkVS..................nklKALHVVALNELDFNTFLSCICGLVK



PDREGWLLKLG.....gRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGIIPLENL..SIREVEDP...........................RKPNCFELYNpSHkgqvikackteadgrvvegnhVVYRISAPSPEEKEEWMKSIKASIS
PDREGWLLKLG....ggRVKTWKRRWFILTD.......NCLYYFEYTT.....dKEPRGIIPLENL..SIREVDDP...........................RKPNCFELYIpNNkgqlikackteadgrvvegnhMVYRISAPTQEEKDEWIKSIQAAVS
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Park et al, Supplementary Table 6:
RFC scores calculated for mouse, human, Dictyostelium, C.elegans, Drosophila, zebrafish, S.Cerevesaie, and S.Pombe PH-domains

Cloned and Tested
Species Name Score NP_number Translocating?

Celegans akt-2-PH1 57.5 NP_001024612 T
Celegans akt-1-PH1 47.7 NP_001023647 T
Celegans sec7-PH1 36.0 NP_498764 N
Celegans mtm-5-PH1 5.9 NP_508888
Celegans W09C5.5-PH1 3.0 NP_493390
Celegans obr-1-PH1 0.7 NP_499448 N
Celegans let-502-PH2 -0.1 NP_491440 N
Celegans obr-4-PH1 -0.1 NP_491691
Celegans F31D4.5-PH1 -0.6 NP_508029
Celegans gap-1-PH1 -1.6 NP_508404
Celegans beta1-syntrophin-PH1 -3.0 NP_492521
Celegans max-1-PH1 -3.0 NP_001041092
Celegans pdk-1-PH1 -4.1 NP_001024743
Celegans egl-8-PH1 -4.3 NP_001021348
Celegans unc-31-PH1 -5.6 NP_502437
Celegans gap-2-PH1 -5.7 NP_509594
Celegans cnt-2-PH2 -5.9 NP_001022838
Celegans F59A6.5-PH1 -6.4 NP_494921 N
Celegans plc-2-PH1 -6.7 NP_506752
Celegans soc-1-PH1 -6.8 NP_504250
Celegans T25E12.4-PH1 -7.5 NP_507240
Celegans F25H2.6-PH1 -7.5 NP_492762
Celegans F10G8.8-PH2 -7.8 NP_492655
Celegans sma-1-PH1 -8.2 NP_741632
Celegans pld-1-PH1 -8.2 NP_494939
Celegans K10B4.3-PH1 -9.0 NP_493664
Celegans C04D8.1-PH1 -9.1 NP_498877
Celegans let-502-PH1 -9.2 NP_491440
Celegans ani-1-PH1 -9.5 NP_499624
Celegans stn-2-PH1 -9.7 NP_001024610
Celegans exc-5-PH2 -10.0 NP_001023039
Celegans W02B8.2-PH1 -10.7 NP_496914
Celegans unc-70-PH1 -11.2 NP_001024053
Celegans ZK632.12-PH1 -12.0 NP_499183
Celegans ani-3-PH1 -12.7 NP_507814
Celegans cnt-2-PH1 -13.4 NP_001022838
Celegans F10G8.8-PH1 -13.7 NP_492655
Celegans cnt-1-PH1 -13.8 NP_001022413
Celegans F52D10.6-PH2 -14.7 NP_509935
Celegans tag-59-PH1 -15.9 NP_504599
Celegans mig-10-PH1 -16.0 NP_001021248
Celegans Y37D8A.25-PH1 -16.2 NP_001022833
Celegans dyn-1-PH1 -16.3 NP_001024332
Celegans phospholipase-PH1 -16.7 NP_501213
Celegans cnk-1-PH1 -17.2 NP_499274
Celegans exoc-8-PH1 -18.1 NP_001021703



Celegans unc-73-PH2 -18.2 NP_001021501
Celegans F22G12.5-PH1 -18.2 NP_493307
Celegans pll-1-PH1 -18.2 NP_741067
Celegans rga-2-PH1 -18.8 NP_493035
Celegans F52D10.6-PH1 -20.3 NP_509935
Celegans Y55D9A.1-PH1 -20.3 NP_502417
Celegans tag-218-PH1 -20.5 NP_494707
Celegans chimaerin-PH1 -20.5 NP_497989
Celegans obr-3-PH1 -20.6 NP_741924
Celegans ZK1248.10-PH1 -21.9 NP_495156
Celegans T04C9.1-PH1 -24.7 NP_741164
Celegans uig-1-PH1 -25.7 NP_506293
Celegans tag-77-PH1 -25.8 NP_501455
Celegans grk-2-PH1 -26.2 NP_497235
Celegans tag-150-PH1 -27.7 NP_741736
Celegans ani-2-PH1 -29.5 NP_495282
Celegans tag-52-PH1 -30.3 NP_508633
Celegans F38B7.3-PH1 -30.4 NP_505929
Celegans Y95B8A.12-PH1 -30.7 NP_001032993
Celegans vav-1-PH1 -30.8 NP_001041223
Celegans sos-1-PH1 -33.3 NP_504235
Celegans unc-73-PH1 -39.6 NP_001021501
Celegans exc-5-PH1 -45.4 NP_001023039
Danio zgc:152822-PH1 88.4 NP_999847 264..388
Danio LOC569358-PH1 87.2 XP_697830 262..388
Danio LOC100002753-PH1 86.8 XP_001342459 148..258
Danio zgc:73134-PH1 82.9 NP_956016 264..385
Danio LOC566849-PH1 65.2 XP_695228 265..375
Danio akt2-PH1 65.0 NP_937789 6..107
Danio akt2l-PH1 63.4 NP_997980 6..107
Danio LOC100002849-PH1 63.3 XP_001342534 59..166
Danio LOC100003513-PH1 51.8 XP_001343052 117..212
Danio LOC560668-PH1 49.2 XP_689158 1211..1317
Danio LOC556983-PH1 44.7 XP_685028 579..674
Danio LOC566287-PH1 44.0 XP_694648 1105..1204
Danio zgc:56412-PH1 39.0 NP_998522 8..115
Danio LOC559185-PH1 38.2 XP_687595 19..118
Danio LOC567921-PH1 36.5 XP_696327 45..135
Danio LOC100004342-PH1 36.1 XP_001339977 73..163
Danio LOC798084-PH1 30.6 XP_001338541 30..127
Danio plekha1-PH2 27.1 NP_998601 193..284
Danio zgc:111998-PH1 26.3 NP_001017691 152..240
Danio LOC556974-PH2 25.2 XP_685018 194..285
Danio LOC570275-PH1 24.5 XP_698830 1278..>1329
Danio LOC100003662-PH2 24.3 XP_001343165 363..455
Danio itk-PH1 23.9 NP_571179 6..108
Danio LOC555290-PH1 22.6 XP_682853 1250..1343
Danio plek-PH2 22.4 NP_957135 247..347
Danio LOC567753-PH2 22.1 XP_696146 258..360
Danio zgc:101089-PH1 20.1 NP_001004646 1..79
Danio LOC100004188-PH1 19.6 XP_001343551 24..140



Danio LOC567753-PH1 19.2 XP_696146 12..107
Danio osbpl6-PH1 18.4 NP_001005927 72..161
Danio zgc:63721-PH1 16.6 NP_957334 214..305
Danio LOC100002149-PH2 16.3 XP_001342004 257..362
Danio zgc:153787-PH1 14.5 NP_001070812 445..531
Danio LOC569779-PH1 14.1 XP_698280 1191..1284
Danio LOC565754-PH1 14.1 XP_694119 61..160
Danio zgc:153920-PH1 14.0 NP_001070792 16..122
Danio zgc:154018-PH1 13.9 NP_001070226 15..110
Danio LOC558834-PH1 13.2 XP_687193 562..657
Danio zgc:92634-PH1 12.6 NP_001038623 1746..1846
Danio max1-PH1 12.5 NP_001070987 648..735
Danio plek-PH1 12.2 NP_957135 7..99
Danio LOC797259-PH1 12.0 XP_001337715 2..101
Danio LOC568768-PH1 11.4 XP_697212 325..420
Danio LOC570940-PH1 10.0 XP_699568 216..298
Danio LOC568764-PH1 9.4 XP_697207 112..206
Danio LOC571486-PH1 9.3 XP_700175 137..251
Danio zgc:153733-PH1 9.2 NP_001038864 20..108
Danio LOC567300-PH1 7.6 XP_695683 173..261
Danio LOC564212-PH1 7.0 XP_692653 794..902
Danio si:dkey-183c16.1-PH2 5.9 XP_684366 525..616
Danio zgc:158404-PH1 5.5 NP_001074034 22..143
Danio si:dkeyp-15g12.1-PH1 5.0 XP_692142 215..306
Danio LOC562517-PH1 4.7 NP_001038452 952..1073
Danio osbpl1a-PH1 4.4 NP_001038547 242..336
Danio LOC100002282-PH1 4.4 XP_001342108 <37..82
Danio LOC561507-PH1 4.3 XP_690002 61..108
Danio LOC563491-PH2 3.8 XP_691944 <1331..1357
Danio cnksr1-PH1 3.7 NP_991222 441..537
Danio LOC792661-PH1 3.2 XP_001332225 38..132
Danio LOC559281-PH1 1.9 XP_687702 13..113
Danio si:ch211-193c2.2-PH1 1.7 XP_693644 19..112
Danio LOC571767-PH2 1.3 XP_700481 167..258
Danio LOC569779-PH2 1.2 XP_698280 1369..1473
Danio LOC571341-PH1 0.9 XP_700015 16..112
Danio LOC562490-PH1 0.7 NP_001038451 212..303
Danio zgc:56306-PH1 0.3 NP_956609 24..121
Danio LOC568653-PH1 0.3 XP_697087 5..96
Danio LOC564823-PH1 0.0 XP_693245 749..846
Danio LOC570918-PH1 -0.1 XP_699541 1337..1446
Danio LOC562940-PH1 -0.2 XP_691398 71..177
Danio LOC793364-PH2 -0.8 XP_001332264 658..753
Danio LOC572001-PH1 -1.1 XP_700746 23..121
Danio LOC100004413-PH1 -1.6 XP_001343730 71..177
Danio LOC560305-PH2 -1.9 XP_688794 813..908
Danio plekhf1-PH1 -2.1 NP_956634 33..128
Danio LOC559690-PH1 -2.1 XP_688145 175..259
Danio LOC559168-PH1 -2.1 XP_687576 6..118
Danio LOC794462-PH1 -2.1 XP_001334425 110..222
Danio LOC559353-PH1 -2.2 XP_687779 807..921



Danio zgc:158267-PH1 -2.3 NP_001073541 9..99
Danio LOC569229-PH1 -2.8 XP_697692 22..117
Danio LOC562683-PH1 -3.2 XP_691150 133..234
Danio LOC562468-PH1 -3.8 XP_690939 50..146
Danio LOC561110-PH1 -3.9 XP_689604 58..149
Danio LOC562124-PH1 -3.9 XP_690615 269..359
Danio LOC559690-PH3 -4.1 XP_688145 522..601
Danio LOC558831-PH1 -4.3 XP_687190 46..149
Danio zgc:76914-PH1 -4.4 NP_998253 5..116
Danio LOC798450-PH1 -4.4 XP_001338895 <4..25
Danio LOC560919-PH1 -4.5 XP_689411 1..105
Danio LOC100002931-PH1 -4.5 XP_001342598 5..81
Danio LOC563283-PH1 -4.6 XP_691739 23..129
Danio LOC564545-PH1 -4.6 XP_692968 316..415
Danio LOC558931-PH1 -4.7 XP_687312 439..524
Danio LOC558931-PH3 -4.8 XP_687312 825..940
Danio skap2-PH1 -4.9 NP_956922 108..203
Danio zgc:158223-PH1 -4.9 NP_001073480 114..210
Danio LOC565122-PH1 -4.9 XP_693512 13..101
Danio LOC562503-PH1 -5.0 XP_690970 145..248
Danio LOC559690-PH2 -5.3 XP_688145 280..365
Danio stap2-PH1 -5.4 NP_942103 22..108
Danio LOC555479-PH1 -5.6 XP_683095 582..675
Danio LOC558241-PH2 -5.6 XP_686524 530..619
Danio LOC100001577-PH1 -5.6 XP_001341548 <6..66
Danio LOC100003191-PH1 -6.1 XP_001342811 13..113
Danio LOC100003662-PH1 -6.2 XP_001343165 11..111
Danio zgc:63749-PH1 -6.4 NP_957501 1..88
Danio LOC100003547-PH1 -6.4 XP_001343082 82..174
Danio LOC100006857-PH1 -6.7 XP_001340547 <603..669
Danio LOC566919-PH1 -6.7 XP_695297 14..114
Danio zgc:154069-PH1 -6.8 NP_001071273 5..95
Danio als2-PH1 -6.8 XP_685064 <916..988
Danio zgc:77177-PH1 -6.8 NP_998453 22..106
Danio LOC566523-PH1 -6.9 XP_694888 389..473
Danio zgc:114084-PH1 -7.1 NP_001025384 217..308
Danio si:dkey-19f21.3-PH1 -7.3 XP_686251 516..625
Danio LOC555290-PH2 -7.4 XP_682853 1428..1533
Danio LOC557337-PH1 -7.6 XP_685483 414..529
Danio LOC561644-PH1 -7.7 XP_690149 96..184
Danio LOC569681-PH1 -7.7 XP_698171 <5..61
Danio si:dkey-121a11.4-PH1 -7.9 NP_001073306 5..107
Danio LOC560525-PH1 -7.9 XP_689027 235..>284
Danio LOC562244-PH1 -7.9 XP_690730 463..575
Danio zgc:153779-PH2 -8.0 NP_001073487 <522..552
Danio LOC560226-PH1 -8.0 XP_001337042 690..>750
Danio LOC571713-PH1 -8.2 XP_700421 81..190
Danio LOC100002149-PH1 -8.2 XP_001342004 134..230
Danio zgc:136983-PH1 -8.3 NP_001038715 269..370
Danio LOC569534-PH1 -8.5 XP_698022 145..250
Danio zgc:153917-PH1 -8.6 NP_001074048 269..359



Danio zgc:92360-PH2 -8.6 NP_001002715 257..361
Danio LOC557123-PH1 -8.9 XP_685219 388..505
Danio LOC100003431-PH1 -8.9 XP_001339198 5..107
Danio LOC791497-PH1 -9.2 XP_001331742 22..106
Danio LOC563267-PH1 -9.4 XP_691722 455..551
Danio LOC555573-PH1 -9.5 XP_683216 43..144
Danio LOC793629-PH1 -9.7 XP_001333425 <19..76
Danio LOC558931-PH2 -9.8 XP_687312 <581..627
Danio LOC571767-PH3 -9.8 XP_700481 465..567
Danio LOC568912-PH1 -10.1 XP_697365 10..108
Danio LOC558831-PH2 -10.1 XP_687190 390..479
Danio LOC564814-PH1 -10.2 XP_693236 219..309
Danio LOC100004997-PH1 -10.6 XP_001344159 61..147
Danio LOC559329-PH1 -10.8 XP_683727 118..227
Danio zgc:92360-PH1 -10.9 NP_001002715 134..230
Danio LOC100004931-PH1 -11.0 XP_001344109 266..355
Danio LOC564211-PH1 -11.1 XP_692652 684..780
Danio LOC558237-PH1 -11.1 XP_686519 86..199
Danio arhgap12-PH1 -11.2 NP_957168 448..541
Danio LOC100005196-PH1 -11.4 XP_001344312 <4..30
Danio LOC562404-PH1 -11.9 XP_690883 144..263
Danio LOC556641-PH1 -12.0 XP_684582 218..321
Danio plekhf2-PH1 -12.0 NP_956538 33..136
Danio LOC560514-PH1 -12.0 XP_689013 33..125
Danio LOC560078-PH1 -12.1 XP_688562 271..385
Danio zgc:158388-PH1 -12.1 NP_001076484 271..361
Danio LOC560186-PH1 -12.2 XP_688668 254..344
Danio LOC796268-PH1 -12.3 XP_001336583 89..186
Danio LOC565669-PH1 -12.4 XP_694028 14..123
Danio zgc:77233-PH1 -12.4 NP_998407 516..624
Danio LOC100000241-PH1 -12.6 XP_001335880 7..110
Danio LOC558931-PH4 -12.8 XP_687312 954..1046
Danio LOC100002454-PH1 -12.9 XP_001342238 <78..135
Danio LOC569403-PH1 -12.9 XP_697878 249..359
Danio LOC556146-PH1 -13.0 XP_683972 313..395
Danio LOC567382-PH1 -13.0 XP_695768 92..201
Danio LOC561879-PH1 -13.2 XP_690372 307..394
Danio LOC792802-PH1 -13.3 XP_001332401 1037..1131
Danio si:dkey-183c16.1-PH1 -13.3 XP_684366 279..373
Danio quo-PH1 -13.3 NP_001004109 1617..1723
Danio LOC557435-PH1 -13.5 XP_685598 483..599
Danio LOC565859-PH1 -13.6 XP_694214 307..394
Danio LOC100006233-PH1 -13.6 XP_001345053 155..263
Danio LOC566207-PH1 -13.7 XP_694569 307..394
Danio zgc:77021-PH1 -13.8 NP_998474 19..105
Danio zgc:55868-PH1 -14.1 NP_956362 16..124
Danio LOC556974-PH1 -14.1 XP_685018 10..110
Danio LOC565988-PH1 -14.3 XP_694345 418..513
Danio pld2-PH1 -14.4 XP_694649 208..308
Danio LOC561366-PH1 -14.6 XP_689868 376..485
Danio LOC560226-PH2 -14.6 XP_001337042 <809..849



Danio LOC100007833-PH1 -15.0 XP_001346187 70..132
Danio LOC561507-PH2 -15.0 XP_690002 393..507
Danio elmo1-PH1 -15.0 NP_998256 <604..671
Danio LOC555489-PH1 -15.0 XP_683105 652..763
Danio plcg1-PH1 -15.1 NP_919388 29..140
Danio LOC557560-PH1 -15.1 XP_685738 210..>240
Danio LOC571767-PH1 -15.3 XP_700481 58..147
Danio zgc:103749-PH1 -15.4 NP_001006011 8..95
Danio veph-PH1 -15.4 NP_997996 698..798
Danio LOC563722-PH1 -15.5 XP_692171 1..>45
Danio LOC572192-PH1 -15.6 XP_700972 339..494
Danio LOC561475-PH1 -16.0 XP_689964 15..122
Danio zgc:101886-PH1 -16.3 NP_001007375 1..91
Danio LOC566479-PH1 -16.3 XP_694841 1..108
Danio LOC792246-PH1 -16.3 XP_001331566 294..406
Danio apbb1ip-PH1 -16.3 NP_956928 294..406
Danio LOC797756-PH1 -16.5 XP_001338219 3..104
Danio LOC100002649-PH1 -16.5 XP_001342391 80..159
Danio LOC100006357-PH1 -16.5 XP_001345128 80..159
Danio LOC562244-PH2 -16.6 XP_690730 <789..851
Danio LOC557435-PH2 -16.6 XP_685598 <680..>717
Danio plekhk1-PH1 -16.6 NP_001005937 309..415
Danio LOC798492-PH1 -16.6 XP_001338932 36..135
Danio zgc:158353-PH1 -16.7 NP_001038398 308..395
Danio LOC794414-PH1 -16.9 XP_001334384 23..110
Danio LOC100003123-PH1 -17.1 XP_001342754 1179..1281
Danio plekha1-PH1 -17.3 NP_998601 10..110
Danio LOC566659-PH1 -17.4 XP_695030 67..173
Danio zgc:114072-PH1 -17.8 NP_001025299 515..623
Danio DDEFL1-PH1 -17.9 XP_695781 302..389
Danio LOC568502-PH1 -18.1 XP_696927 159..250
Danio LOC557199-PH1 -18.4 XP_685305 579..688
Danio LOC100007743-PH1 -18.8 XP_001346123 17..104
Danio LOC556000-PH1 -19.3 XP_683782 64..159
Danio LOC100001680-PH1 -19.3 XP_001341631 18..139
Danio LOC572024-PH1 -19.3 XP_700770 18..139
Danio LOC561797-PH1 -19.4 XP_685953 73..160
Danio zgc:153779-PH1 -19.4 NP_001073487 336..>399
Danio LOC558044-PH1 -19.4 XP_706955 2222..2322
Danio LOC100001532-PH1 -19.5 XP_001341509 18..112
Danio LOC558241-PH1 -19.6 XP_686524 280..392
Danio LOC560813-PH1 -19.6 XP_689306 754..840
Danio LOC568676-PH1 -19.7 XP_697113 307..>360
Danio LOC565810-PH1 -20.2 XP_694170 357..459
Danio LOC100006718-PH1 -20.5 XP_001345392 73..179
Danio LOC793730-PH1 -20.6 XP_001332688 216..327
Danio LOC100005669-PH2 -20.7 XP_001340801 418..492
Danio zgc:114084-PH2 -20.7 NP_001025384 418..492
Danio LOC555443-PH1 -20.7 XP_683036 16..124
Danio LOC561893-PH1 -21.5 XP_690387 84..170
Danio LOC558152-PH1 -21.6 XP_686431 515..607



Danio zgc:110459-PH1 -21.7 NP_001018432 11..98
Danio LOC796543-PH1 -21.7 XP_001336898 545..647
Danio LOC562821-PH1 -21.8 XP_691286 27..112
Danio LOC567369-PH1 -22.0 XP_695754 184..271
Danio LOC561700-PH1 -22.4 XP_690204 801..908
Danio LOC567180-PH1 -22.4 XP_695565 467..558
Danio LOC564372-PH1 -22.5 XP_685777 15..103
Danio si:dkey-27p7.2-PH1 -22.5 NP_001038672 308..395
Danio LOC557428-PH1 -22.7 XP_685591 169..277
Danio LOC572850-PH1 -23.0 XP_686610 269..367
Danio LOC555298-PH1 -23.2 XP_682861 <20..86
Danio LOC560186-PH2 -23.2 XP_688668 411..489
Danio zgc:92147-PH1 -23.5 NP_001017914 27..112
Danio rock2a-PH1 -23.5 NP_777288 1142..1247
Danio LOC100006718-PH2 -23.7 XP_001345392 221..328
Danio LOC569090-PH1 -24.0 XP_697546 496..611
Danio LOC566614-PH1 -24.3 XP_694984 128..241
Danio LOC568356-PH2 -24.3 XP_696774 351..436
Danio ect2-PH1 -24.3 NP_001003883 631..759
Danio LOC569202-PH1 -24.4 XP_697662 746..862
Danio LOC100003104-PH1 -24.8 XP_001342736 31..115
Danio LOC570984-PH1 -25.0 XP_001342717 248..368
Danio LOC569320-PH1 -25.1 XP_697793 298..423
Danio LOC571004-PH1 -25.5 XP_699647 491..603
Danio quo-PH2 -25.8 NP_001004109 1699..1802
Danio zgc:92432-PH1 -26.1 NP_001002175 303..408
Danio phlda3-PH1 -26.3 NP_001002455 10..97
Danio LOC572445-PH1 -26.8 XP_701253 47..157
Danio itsn1-PH1 -26.9 NP_997065 1463..1569
Danio si:dkey-83d9.7-PH1 -27.0 XP_001336063 752..911
Danio LOC562865-PH1 -27.0 XP_691324 118..229
Danio LOC798042-PH1 -27.0 XP_001338493 269..380
Danio LOC556216-PH1 -27.0 XP_684060 485..584
Danio LOC558551-PH1 -27.7 XP_686873 422..529
Danio LOC567621-PH2 -28.1 XP_696014 1260..1419
Danio si:ch211-89p3.3-PH1 -28.2 NP_001038559 1067..1189
Danio rasgrf2-PH1 -29.2 XP_001335795 25..127
Danio LOC556834-PH1 -29.2 XP_684848 1366..1476
Danio LOC560923-PH1 -29.3 XP_689415 333..441
Danio LOC563649-PH1 -29.4 XP_692097 260..371
Danio zgc:136817-PH1 -29.7 NP_001035483 237..344
Danio LOC795760-PH1 -29.7 XP_001336024 518..631
Danio LOC793364-PH1 -29.7 XP_001332264 421..520
Danio cdc42bpb-PH1 -29.9 NP_001038590 1091..1212
Danio LOC558288-PH1 -30.7 XP_686581 439..549
Danio LOC794265-PH1 -30.7 XP_001334201 93..203
Danio LOC556727-PH1 -31.0 XP_684692 339..435
Danio LOC562264-PH1 -31.8 XP_690750 <1020..1071
Danio sptb-PH1 -32.1 NP_571600 2204..2302
Danio zgc:152893-PH1 -32.2 NP_001038433 18..129
Danio LOC797187-PH1 -32.4 XP_001337643 714..819



Danio LOC567369-PH2 -32.9 XP_695754 352..437
Danio LOC568885-PH2 -32.9 XP_697339 478..584
Danio si:dkey-158b13.2-PH1 -33.4 XP_685856 1492..1602
Danio LOC563491-PH1 -33.4 XP_691944 1159..>1242
Danio LOC565291-PH1 -33.4 XP_693663 1313..1419
Danio LOC560461-PH1 -33.4 XP_688954 734..839
Danio LOC795770-PH1 -33.5 XP_001336029 402..515
Danio LOC799605-PH1 -33.5 XP_001339941 1024..1130
Danio LOC560319-PH1 -33.6 XP_688811 469..581
Danio LOC559907-PH1 -33.6 XP_688395 926..1061
Danio LOC559145-PH1 -34.0 XP_687553 398..505
Danio LOC559017-PH1 -34.0 XP_687404 428..535
Danio rasgrf2-PH2 -34.4 XP_001335795 477..585
Danio LOC565016-PH2 -34.4 XP_693419 477..585
Danio fgd-PH1 -34.5 NP_571631 375..475
Danio LOC560305-PH1 -34.7 XP_688794 578..676
Danio si:dkey-158b13.2-PH2 -35.5 XP_685856 2170..2282
Danio LOC562861-PH1 -35.6 XP_691320 388..489
Danio LOC567912-PH1 -36.5 XP_696317 281..403
Danio arhgef7b-PH1 -36.7 NP_001008624 447..556
Danio LOC567621-PH1 -36.8 XP_696014 454..546
Danio LOC561670-PH1 -36.9 XP_690171 436..542
Danio LOC568885-PH1 -37.7 XP_697339 25..127
Danio obscn-PH1 -37.8 XP_001341205 3334..3445
Danio LOC561825-PH1 -38.4 XP_690316 8..133
Danio LOC798516-PH1 -38.9 XP_001335484 624..729
Danio LOC557201-PH1 -39.0 XP_685307 791..917
Danio grb10-PH1 -39.6 NP_001004287 301..413
Danio LOC561276-PH1 -40.6 XP_689770 504..606
Danio LOC555340-PH1 -40.9 XP_682922 750..854
Danio LOC553493-PH1 -41.4 XP_707992 447..556
Danio LOC562032-PH1 -43.2 XP_690519 285..397
Danio LOC793086-PH1 -44.8 XP_001332757 398..506
Danio LOC569231-PH1 -45.3 XP_697695 801..935
Danio arhgef1-PH1 -46.0 NP_001075100 481..577
Danio LOC557441-PH1 -49.7 XP_685605 608..705
Dicty secG-PH1 34.8 XP_637214
Dicty phdA-PH1 29.9 XP_637977 T
Dicty pkbA-PH1 27.9 XP_646888 T
Dicty dagA-PH1 24.7 XP_638365 T
Dicty DDBDRAFT_0219817-PH1 24.2 XP_629278
Dicty DDBDRAFT_0217064-PH1 18.7 XP_644892
Dicty DDB_0233285-PH1 18.2 XP_643886
Dicty DDBDRAFT_0205671-PH1 17.7 XP_641747
Dicty DDBDRAFT_0218225-PH1 17.3 XP_641291
Dicty DDBDRAFT_0217777-PH1 15.3 XP_643210
Dicty DDBDRAFT_0202904-PH1 14.8 XP_645812
Dicty DDBDRAFT_0202066-PH1 14.4 XP_647081
Dicty DDB_0232013-PH1 14.0 XP_647308
Dicty DDBDRAFT_0184481-PH1 14.0 XP_629529
Dicty DDB_0231560-PH3 13.6 XP_638248



Dicty DDBDRAFT_0185494-PH1 13.3 XP_639048
Dicty DDBDRAFT_0189208-PH1 12.1 XP_635449
Dicty DDBDRAFT_0191864-PH1 11.3 XP_629187
Dicty DDBDRAFT_0188916-PH1 11.0 XP_635612
Dicty DDBDRAFT_0187100-PH1 10.3 XP_637627
Dicty DDBDRAFT_0185955-PH1 9.6 XP_638566
Dicty pdkA-PH1 8.4 XP_640699
Dicty DDBDRAFT_0204119-PH1 8.3 XP_640920
Dicty DDB_0229957-PH1 6.7 XP_643307
Dicty DDB_0229869-PH2 6.4 XP_645484
Dicty gpaC-PH1 6.3 XP_637414
Dicty DDBDRAFT_0218370-PH1 5.6 XP_640297
Dicty DDB_0220701-PH1 5.1 XP_645246
Dicty DDBDRAFT_0205468-PH1 5.0 XP_642378
Dicty DDBDRAFT_0168417-PH1 4.7 XP_645597
Dicty roco6-PH1 3.8 XP_641642
Dicty DDBDRAFT_0189127-PH1 3.5 XP_635506
Dicty DDB_0233183-PH1 3.2 XP_001134564
Dicty DDBDRAFT_0167432-PH1 2.7 XP_643800
Dicty DDB_0231765-PH1 1.8 XP_001134600
Dicty DDBDRAFT_0218370-PH2 1.5 XP_640297
Dicty DDBDRAFT_0219504-PH1 1.0 XP_635981
Dicty DDBDRAFT_0191604-PH1 0.8 XP_629952
Dicty DDBDRAFT_0217683-PH1 0.5 XP_643465
Dicty ugt52-PH1 0.3 XP_636616
Dicty DDBDRAFT_0203449-PH1 0.2 XP_642501
Dicty fimB-PH1 -0.7 XP_643269
Dicty DDBDRAFT_0186714-PH1 -0.8 XP_637967
Dicty DDBDRAFT_0189237-PH1 -1.6 XP_635399
Dicty pdkB-PH1 -1.7 XP_638523
Dicty DDBDRAFT_0168459-PH1 -1.8 XP_645471
Dicty DDB_0229869-PH1 -2.9 XP_645484
Dicty DDBDRAFT_0184540-PH1 -3.4 XP_629480
Dicty DDBDRAFT_0192068-PH1 -3.6 XP_629072
Dicty DDBDRAFT_0218209-PH1 -4.3 XP_641428
Dicty DDBDRAFT_0187197-PH1 -5.0 XP_637470
Dicty DDB_0233318-PH1 -5.4 XP_629202
Dicty Unc104-PH1 -6.3 XP_635456
Dicty DDBDRAFT_0202554-PH1 -6.7 XP_643663
Dicty DDBDRAFT_0205958-PH1 -7.1 XP_641573
Dicty DDB_0233314-PH1 -7.1 XP_001134615
Dicty DDBDRAFT_0219353-PH1 -7.5 XP_636680
Dicty vilA-PH2 -7.8 XP_636652
Dicty DDBDRAFT_0184166-PH1 -8.1 XP_629771
Dicty DDBDRAFT_0189961-PH1 -8.8 XP_646875
Dicty DDBDRAFT_0216772-PH1 -9.1 XP_646779
Dicty DDB_0233269-PH1 -9.1 XP_001134474
Dicty vilA-PH1 -9.5 XP_636652
Dicty DDB_0233184-PH1 -9.8 XP_001134565
Dicty DDBDRAFT_0217683-PH2 -10.3 XP_643465
Dicty DDB_0231560-PH1 -10.6 XP_638248



Dicty DDB_0231560-PH2 -10.6 XP_638248
Dicty DDBDRAFT_0202179-PH1 -11.7 XP_647402
Dicty racGAP-PH1 -13.7 XP_629758
Dicty DDBDRAFT_0168842-PH1 -14.3 XP_645105
Dicty DDBDRAFT_0205307-PH1 -14.7 XP_640320
Dicty DDBDRAFT_0217532-PH1 -15.7 XP_644103
Dicty DDB_0233310-PH1 -16.3 XP_629755
Dicty DDBDRAFT_0217791-PH1 -17.9 XP_643203
Dicty DDBDRAFT_0191859-PH1 -18.5 XP_629210
Dicty DDB_0233357-PH1 -19.2 XP_640070
Dicty gxcC-PH1 -19.3 XP_638371
Dicty DDB_0233316-PH1 -19.5 XP_642161
Dicty DDB_0229973-PH1 -19.8 XP_629348
Dicty DDB_0233355-PH1 -20.0 XP_641233
Dicty roco5-PH1 -21.1 XP_001134523
Dicty DDB_0233356-PH1 -21.7 XP_643485
Dicty DDB_0233358-PH1 -22.4 XP_642829
Dicty DDBDRAFT_0168965-PH1 -23.8 XP_644953
Dicty myoM-PH1 -28.3 XP_629701
Dicty pipA-PH1 -31.1 XP_629476
Drosophila Grp1-PH1 76.5 NP_001036375 T
Drosophila Akt1-PH1 60.1 NP_732113 T
Drosophila Btk29A-PH1 42.2 NP_723369 T
Drosophila CG14366-PH1 26.9 NP_650310 T
Drosophila CG5004-PH1 18.9 NP_573195 N
Drosophila cnk-PH1 10.5 NP_725671
Drosophila Sbf-PH1 8.6 NP_731633
Drosophila CG12467-PH1 8.2 NP_477389
Drosophila dos-PH1 7.8 NP_728757
Drosophila rok-PH2 6.2 NP_536796
Drosophila CG31772-PH1 5.3 NP_608806
Drosophila Gap1-PH1 1.3 NP_729562
Drosophila PKD-PH1 0.1 NP_732327
Drosophila cenG1A-PH1 -0.6 NP_723850
Drosophila scra-PH1 -1.6 NP_724583
Drosophila CG12393-PH1 -1.9 NP_723149
Drosophila cenG1A-PH2 -2.1 NP_723850
Drosophila osp-PH1 -2.5 NP_523567
Drosophila chico-PH1 -2.5 NP_723540
Drosophila RhoGEF2-PH1 -4.2 NP_995869
Drosophila CG32560-PH1 -4.5 NP_573240
Drosophila Syn2-PH1 -5.0 NP_788381
Drosophila sl-PH1 -5.3 NP_476726
Drosophila CG1513-PH1 -5.8 NP_610534
Drosophila vap-PH1 -6.0 NP_996482 N
Drosophila CG31772-PH2 -6.0 NP_608806
Drosophila gek-PH1 -8.0 NP_523837
Drosophila melt-PH1 -8.6 NP_001014572
Drosophila CG6630-PH1 -8.9 NP_609125
Drosophila Lnk-PH1 -9.3 NP_733126
Drosophila CG6095-PH1 -9.3 NP_996299



Drosophila Syn1-PH1 -9.7 NP_730686
Drosophila shi-PH1 -10.5 NP_001036279
Drosophila rok-PH1 -10.5 NP_536796
Drosophila CG14782-PH1 -10.6 NP_569923
Drosophila RhoGEF4-PH1 -11.2 NP_729232
Drosophila siz-PH1 -12.7 NP_001036618
Drosophila Caps-PH1 -13.2 NP_001027031
Drosophila CG17360-PH1 -13.6 NP_650115
Drosophila CG9205-PH1 -14.2 NP_728564
Drosophila Osbp-PH1 -14.4 NP_477271
Drosophila Graf-PH1 -14.7 NP_996445
Drosophila blow-PH1 -15.2 NP_724580
Drosophila sif-PH2 -15.5 NP_996000
Drosophila Pk61C-PH1 -16.0 NP_728471
Drosophila CG5077-PH1 -16.2 NP_732500
Drosophila Pld-PH1 -16.3 NP_724472
Drosophila CG30372-PH1 -16.5 NP_001014504
Drosophila kst-PH1 -16.7 NP_995988
Drosophila CG7207-PH1 -17.1 NP_648199
Drosophila CG11940-PH1 -17.6 NP_728307
Drosophila cenB1A-PH1 -17.9 NP_732826
Drosophila CG30183-PH1 -18.3 NP_611819
Drosophila osp-PH2 -18.6 NP_523567
Drosophila CG5522-PH1 -18.9 NP_725617
Drosophila Cdep-PH2 -19.4 NP_001036676
Drosophila Cdep-PH1 -20.0 NP_001036676
Drosophila CG33248-PH1 -20.8 NP_996435
Drosophila vav-PH1 -22.3 NP_728235
Drosophila CG32982-PH1 -22.4 NP_001036349
Drosophila trio-PH1 -22.5 NP_728560
Drosophila Plc21C-PH1 -22.9 NP_995606
Drosophila CG31158-PH1 -23.7 NP_788718
Drosophila rtGEF-PH1 -25.2 NP_724258
Drosophila CG3799-PH1 -25.5 NP_730229
Drosophila beta-Spec-PH1 -25.6 NP_523388
Drosophila Gprk1-PH1 -26.9 NP_001036438
Drosophila CG30115-PH1 -26.9 NP_788403
Drosophila trio-PH2 -28.2 NP_728560
Drosophila sif-PH1 -28.5 NP_996000
Drosophila norpA-PH1 -29.4 NP_001014721
Drosophila CG33275-PH1 -31.8 NP_996017
Drosophila pbl-PH1 -33.3 NP_729308
Drosophila RhoGEF3-PH1 -33.5 NP_728517
Drosophila CG30440-PH1 -35.3 NP_610172
Drosophila Sos-PH1 -43.5 NP_476597
Human PSCD3-PH1 90.9 NP_004218
Human PSCD1-PH1 89.5 NP_059430
Human PSCD2-PH1 87.1 NP_004219
Human PSCD4-PH1 79.4 NP_037517 T
Human AKT1-PH1 70.2 NP_001014432
Human AKT3-PH1 68.0 NP_859029



Human AKT2-PH1 64.3 NP_001617
Human LOC653583-PH1 54.8 XP_933317 T
Human PHLDB2-PH1 54.8 NP_665696 T
Human RASA2-PH1 48.1 NP_006497
Human PHLDB1-PH1 47.7 NP_055972
Human TEC-PH1 47.1 NP_003206
Human RASA3-PH1 47.0 NP_031394
Human GAB1-PH1 45.9 NP_002030
Human BTK-PH1 45.6 NP_000052
Human GAB2-PH1 41.9 NP_536739
Human GAB3-PH1 40.2 NP_542179 T
Human OSBPL3-PH1 38.9 NP_663162
Human ITK-PH1 36.1 NP_005537
Human GAB4-PH1 35.3 NP_001032903
Human PLEKHA1-PH2 33.5 NP_001001974
Human SH3BP2-PH1 33.3 NP_003014
Human OSBPL6-PH1 33.1 NP_665682 T
Human DAPP1-PH1 31.5 NP_055210
Human DAPP1-PH2 31.5 NP_055210
Human PLEK2-PH1 28.2 NP_057529
Human PLEKHA2-PH2 26.5 XP_945579
Human OSBPL7-PH1 23.5 NP_665741
Human PLEK2-PH2 22.9 NP_057529
Human BMX-PH1 22.0 NP_975010
Human PDPK1-PH1 21.3 NP_112558
Human DEF6-PH1 18.3 NP_071330 N
Human RASA1-PH1 17.9 NP_002881 N
Human MYO10-PH2 17.5 NP_036466
Human C10orf81-PH1 16.4 NP_079165
Human LOC730393-PH1 16.0 XP_001125992
Human PLEK-PH1 13.7 NP_002655
Human CNKSR2-PH1 13.0 NP_055742
Human PLEK-PH2 12.1 NP_002655
Human PLEKHH2-PH1 10.7 NP_742066
Human SBF2-PH1 10.4 NP_112224
Human PLEKHA6-PH1 9.4 NP_055750
Human PHLPP-PH1 9.0 NP_919431
Human CENTD1-PH1 8.9 NP_056045
Human IRS4-PH1 8.6 NP_003595
Human PLEKHA7-PH1 8.5 NP_778228
Human MYO10-PH1 8.1 NP_036466
Human FGD6-PH2 7.7 NP_060821
Human SBF1-PH1 7.7 NP_002963 T
Human IRS2-PH1 7.1 NP_003740
Human ANLN-PH1 7.1 NP_061155
Human ARHGAP24-PH1 6.8 NP_001020787
Human FAM109A-PH1 6.3 NP_653272
Human PLEKHH1-PH1 6.2 NP_065766 N
Human DOCK11-PH1 5.4 NP_653259
Human CTGLF4-PH1 4.5 NP_001071153
Human CENTA2-PH2 3.8 NP_060874



Human PLEKHA5-PH1 3.5 NP_061885
Human OSBPL1A-PH1 2.8 NP_579802 N
Human PLEKHH1-PH2 1.7 NP_065766
Human TBC1D2-PH1 1.6 NP_060891
Human CNKSR1-PH1 1.0 NP_006305
Human ROCK1-PH2 0.9 NP_005397
Human PLEKHH2-PH2 0.8 NP_742066
Human LOC727758-PH2 0.5 XP_001125808
Human SWAP70-PH1 0.2 NP_055870
Human CENTA1-PH2 -0.4 NP_006860
Human PIP3-E-PH1 -1.1 NP_056368
Human FGD5-PH2 -1.2 NP_689749
Human FLJ44817-PH1 -1.6 XP_943145
Human CTGLF1-PH2 -1.6 NP_597703
Human PLEKHB2-PH1 -1.6 NP_001026876
Human FLJ32810-PH1 -2.0 XP_001127637
Human ARHGAP27-PH1 -2.5 NP_954976
Human IRS1-PH1 -2.6 NP_005535
Human PLCB1-PH1 -2.7 NP_877398
Human KIAA1975-PH2 -2.8 XP_942322
Human MYO10-PH3 -2.9 NP_036466
Human SNTG2-PH1 -3.1 NP_061841
Human DOK2-PH1 -3.1 NP_003965
Human CTGLF1-PH1 -3.2 NP_597703
Human PLCD3-PH1 -3.2 NP_588614
Human SNTG1-PH1 -3.3 NP_061840
Human CENTD3-PH1 -3.3 NP_071926
Human PLEKHH3-PH1 -3.3 NP_079203
Human CENTG2-PH2 -3.5 NP_001032208
Human PLEKHK1-PH1 -3.6 NP_660350
Human ARHGAP25-PH1 -3.7 NP_001007232 N
Human LOC728005-PH2 -4.1 XP_001127181
Human PHLDA3-PH1 -4.3 NP_036528
Human FLJ21438-PH1 -4.6 NP_075055
Human DGKK-PH1 -4.9 NP_001013764
Human FGD2-PH2 -5.0 NP_775829
Human DGKD-PH1 -5.0 NP_690618
Human DOCK9-PH1 -5.2 NP_056111
Human CENTG2-PH1 -5.2 NP_001032208
Human CENTD3-PH2 -5.3 NP_071926
Human CENTD2-PH3 -5.3 NP_001035207
Human CENTD2-PH1 -5.5 NP_001035207
Human CENTB2-PH1 -5.5 NP_036419
Human FARP2-PH2 -5.8 NP_055623
Human M-RIP-PH1 -6.2 NP_055949
Human PLEKHM2-PH1 -6.3 XP_943674
Human SKAP2-PH1 -6.4 NP_003921
Human PLEKHA3-PH1 -6.4 NP_061964
Human OSBPL9-PH1 -6.8 NP_683707
Human DNM3-PH1 -6.8 NP_056384
Human PLEKHQ1-PH1 -7.0 NP_079477



Human OSBPL10-PH1 -7.2 NP_060254
Human CENTA2-PH1 -7.5 NP_060874
Human RTKN-PH1 -7.9 NP_001015055
Human PLCB3-PH1 -8.0 NP_000923
Human PLEKHA4-PH1 -8.1 NP_065955
Human DGKH-PH1 -8.2 NP_690874
Human CENTB1-PH1 -8.2 NP_055531
Human PRKD2-PH1 -8.3 NP_001073351
Human ARHGAP26-PH1 -8.4 NP_055886
Human CENTG3-PH1 -8.5 NP_114152
Human ARHGAP15-PH1 -8.5 NP_060930
Human CENTA1-PH1 -8.7 NP_006860
Human PRKD3-PH1 -8.7 NP_005804
Human APPL1-PH1 -8.7 NP_036228
Human PLEKHO1-PH1 -9.0 NP_057358
Human FAM109B-PH1 -9.1 NP_001002034
Human FGD3-PH2 -9.6 NP_149077
Human CENTB5-PH1 -10.0 NP_085152
Human PLEKHA2-PH1 -10.1 XP_945579
Human PLCH2-PH1 -10.1 NP_055453
Human PLEKHF2-PH1 -10.4 NP_078889
Human CENTD2-PH2 -10.4 NP_001035207
Human AFAP1-PH2 -10.5 NP_067651
Human ARHGAP21-PH1 -10.6 NP_065875
Human DKFZP434B0335-PH1 -10.6 NP_056210
Human OSBPL11-PH1 -10.7 NP_073613
Human PSD-PH1 -10.8 NP_002770
Human LOC389072-PH1 -10.9 NP_001073944
Human RASAL1-PH1 -10.9 NP_004649
Human ELMO2-PH1 -11.2 NP_877496
Human CADPS-PH1 -11.2 NP_003707
Human PLCB4-PH1 -11.4 NP_877949
Human AFAP1L1-PH2 -11.6 NP_689619
Human KIAA1975-PH1 -12.1 XP_942322
Human CIT-PH1 -12.2 NP_009105
Human SYNGAP1-PH1 -12.3 NP_006763
Human PLEKHA8-PH1 -12.7 NP_116028
Human PSD3-PH1 -12.7 NP_996792
Human CENTG1-PH2 -12.7 NP_055585
Human PLEKHG2-PH1 -12.7 NP_073746
Human PLCG1-PH1 -12.8 NP_002651
Human APPL2-PH1 -13.0 NP_060641
Human AFAP1L1-PH1 -13.6 NP_689619
Human PLEKHF1-PH1 -13.6 NP_077286
Human PHLDA2-PH1 -13.7 NP_003302
Human DOK4-PH1 -13.9 NP_060580
Human PLEKHJ1-PH1 -14.2 NP_060519
Human DNM1-PH1 -14.3 NP_004399
Human PLEKHB1-PH1 -14.3 NP_067023
Human ABR-PH1 -14.5 NP_068781
Human CADPS2-PH1 -14.5 NP_060424



Human DAB2IP-PH1 -14.6 NP_115941
Human ARHGAP10-PH1 -14.8 NP_078881
Human FARP1-PH2 -14.9 NP_005757
Human RALGPS2-PH1 -15.2 NP_689876
Human CENTD1-PH3 -15.4 NP_056045
Human FGD6-PH1 -15.4 NP_060821
Human OPHN1-PH1 -15.4 NP_002538
Human ARHGEF5-PH1 -15.5 NP_005426
Human DEPDC2-PH1 -15.6 NP_079446
Human VEPH1-PH1 -15.7 NP_078897
Human TRIOBP-PH1 -15.8 NP_619538
Human FGD4-PH2 -16.0 NP_640334
Human PLEKHG3-PH1 -16.1 NP_056364
Human AFAP1-PH1 -16.1 NP_067651
Human FGD5-PH1 -16.2 NP_689749
Human M-RIP-PH2 -16.2 NP_055949
Human DNM2-PH1 -16.3 NP_001005362
Human CENTG1-PH1 -16.7 NP_055585
Human ELMO1-PH1 -17.0 NP_001034548
Human ADRBK2-PH1 -17.2 NP_005151
Human FGD1-PH2 -17.5 NP_004454
Human ARHGAP12-PH1 -17.6 NP_060757
Human PLCB2-PH1 -17.8 NP_004564
Human DOK6-PH1 -17.9 NP_689934
Human ARHGAP9-PH1 -18.0 NP_115885
Human ARHGEF19-PH1 -18.1 NP_694945
Human CENTD1-PH2 -18.1 NP_056045
Human CDC42BPG-PH1 -18.1 NP_059995
Human PLCH1-PH1 -18.1 NP_055811
Human DDEFL1-PH1 -18.2 NP_060177
Human PLEKHA1-PH1 -18.4 NP_001001974
Human SNTB2-PH1 -18.4 NP_006741
Human TIAM2-PH2 -18.4 NP_036586
Human DOK7-PH1 -18.9 NP_775931
Human SPTBN5-PH1 -19.2 NP_057726
Human BCR-PH2 -19.3 NP_067585
Human ARHGAP22-PH1 -19.6 NP_067049
Human OSBP2-PH1 -19.8 NP_110385
Human ALS2-PH1 -19.9 NP_065970
Human PREX1-PH1 -19.9 NP_065871
Human OSBP-PH1 -20.0 NP_002547
Human RASAL2-PH1 -20.4 NP_733793
Human PLCD1-PH1 -20.5 NP_006216
Human COL4A3BP-PH1 -20.7 NP_112729
Human PLEKHN1-PH2 -20.8 NP_115505
Human RALGPS1-PH1 -20.8 NP_055451
Human NGEF-PH1 -21.0 NP_062824
Human RASA4-PH1 -21.1 NP_008920
Human LOC727758-PH1 -21.2 XP_001125808
Human TRIO-PH2 -21.3 NP_009049
Human SH2B3-PH1 -21.3 NP_005466



Human PSD2-PH1 -21.5 NP_115665
Human IQSEC1-PH1 -21.6 NP_055684
Human PLCL2-PH1 -22.0 NP_055999
Human DDEF2-PH1 -22.1 NP_003878
Human PLD2-PH1 -22.2 NP_002654
Human PRKD1-PH1 -22.2 NP_002733
Human SPTBN4-PH1 -22.3 NP_066022
Human ARHGAP23-PH1 -22.5 XP_941689
Human APBB1IP-PH1 -22.5 NP_061916
Human DDEF1-PH1 -22.5 NP_060952
Human OSBPL8-PH1 -22.7 NP_001003712
Human SGEF-PH1 -23.3 NP_056410
Human ARHGEF16-PH1 -23.7 NP_055263
Human TIAM1-PH2 -23.7 NP_003244
Human CDC42BPA-PH1 -23.9 NP_003598
Human FLJ21767-PH1 -24.0 XP_001132988
Human OSBPL5-PH1 -24.0 NP_065947
Human AFAP1L2-PH1 -24.0 NP_001001936
Human SKAP1-PH1 -24.2 NP_003717
Human RAPH1-PH1 -24.3 NP_998754
Human PLCD4-PH1 -24.3 NP_116115
Human SPTB-PH1 -24.3 NP_001020029
Human IQSEC2-PH1 -24.7 NP_055890
Human LFDH-PH1 -24.7 NP_001071174
Human PSD4-PH1 -25.1 NP_036587
Human SH2B2-PH1 -25.3 NP_066189
Human ITSN1-PH1 -25.5 NP_003015
Human SNTA1-PH1 -26.0 NP_003089
Human ABR-PH2 -26.2 NP_068781
Human CDC42BPB-PH1 -26.4 NP_006026
Human FLJ10357-PH1 -26.5 NP_060541
Human PLEKHM1-PH1 -26.8 NP_055613
Human C9orf100-PH1 -27.0 NP_116207
Human BCR-PH1 -27.0 NP_067585
Human SH2B1-PH1 -27.2 NP_056318
Human LOC440456-PH1 -27.4 XP_945133
Human EXOC8-PH1 -27.7 NP_787072
Human PLEKHN1-PH1 -27.9 NP_115505
Human FGD2-PH1 -27.9 NP_775829
Human PLD1-PH1 -28.2 NP_002653
Human PLCL1-PH1 -28.3 NP_006217
Human ECT2-PH1 -28.7 NP_060568
Human ADRBK1-PH1 -28.9 NP_001610
Human OBSCN-PH1 -29.0 NP_443075
Human SPTBN1-PH1 -29.3 NP_003119
Human ITSN2-PH1 -29.9 NP_006268
Human MCF2L2-PH1 -30.0 NP_055893
Human SNTB1-PH1 -30.0 NP_066301
Human ARHGEF6-PH1 -30.0 NP_004831
Human FGD4-PH1 -30.0 NP_640334
Human NET1-PH1 -30.1 NP_001040625



Human KIAA1909-PH1 -30.1 NP_443141
Human GEFT-PH1 -31.1 NP_891992
Human PLCG2-PH1 -31.2 NP_002652
Human ARHGEF9-PH1 -31.7 NP_056000
Human IQSEC3-PH1 -31.7 NP_056047
Human CENTD1-PH4 -31.8 NP_056045
Human DOK5-PH1 -31.9 NP_060901
Human FARP1-PH1 -32.1 NP_005757
Human ROCK2-PH1 -32.1 NP_004841
Human FGD3-PH1 -32.4 NP_149077
Human PLEKHG4-PH1 -32.5 NP_056247
Human RASGRF2-PH1 -33.0 NP_008840
Human FARP2-PH1 -33.1 NP_055623
Human PLEKHG1-PH1 -33.5 NP_001025055
Human KALRN-PH2 -33.7 NP_001019831
Human RASGRF2-PH2 -35.0 NP_008840
Human AFAP1L2-PH2 -35.8 NP_001001936
Human TRIO-PH1 -35.9 NP_009049
Human TIAM1-PH1 -36.0 NP_003244
Human KALRN-PH1 -36.0 NP_001019831
Human ARHGEF4-PH1 -36.7 NP_127462
Human SPTBN2-PH1 -36.8 NP_008877
Human GRB7-PH1 -37.0 NP_001025173
Human TIAM2-PH1 -37.7 NP_036586
Human ARHGEF15-PH1 -37.8 NP_776089
Human RASGRF1-PH1 -37.9 NP_002882
Human ARHGEF7-PH1 -38.5 NP_663788
Human VAV2-PH1 -39.2 NP_003362
Human PLEKHG6-PH1 -39.9 NP_060643
Human PLEKHG5-PH1 -41.1 NP_001036130
Human GRB14-PH1 -41.7 NP_004481
Human SPATA13-PH1 -41.7 NP_694568
Human CENTD2-PH4 -41.8 NP_001035207 N
Human ARHGEF2-PH1 -44.1 NP_004714
Human ARHGEF18-PH1 -44.9 NP_056133
Human ROCK1-PH1 -45.7 NP_005397
Human GRB10-PH1 -46.1 NP_001001555
Human FGD1-PH1 -46.9 NP_004454
Human MCF2-PH1 -47.2 NP_005360
Human VAV1-PH1 -48.8 NP_005419
Human MCF2L-PH1 -48.8 NP_079255
Human VAV3-PH1 -49.1 NP_006104
Human AKAP13-PH1 -50.5 NP_006729
Human SOS2-PH1 -55.9 NP_008870
Human SOS1-PH1 -57.6 NP_005624
Mouse Pscd3-PH1 89.6 NP_035312 T
Mouse Pscd1-PH1 88.1 NP_035310 T
Mouse Pscd2-PH1 87.1 NP_035311 T
Mouse Pscd4-PH1 78.1 NP_082471
Mouse Akt1-PH1 70.2 NP_033782 T
Mouse Akt3-PH1 68.0 NP_035915 T



Mouse Akt2-PH1 64.3 NP_031460 T
Mouse Phldb2-PH1 55.1 NP_700461
Mouse LOC232970-PH1 53.9 XP_993564
Mouse Phldb1-PH1 53.7 NP_705765 T
Mouse Rasa3-PH1 48.2 NP_033051 T
Mouse TEC-PH1 47.9 BAE23957 T
Mouse Rasa2-PH1 46.9 NP_444498 T
Mouse Gab1-PH1 45.4 NP_067331 T
Mouse Btk-PH1 44.8 NP_038510 T
Mouse Gab3-PH1 43.1 NP_853615
Mouse Gab2-PH1 41.2 NP_034378 T
Mouse Itk-PH1 37.8 NP_034713 T
Mouse Plekha1-PH1 33.5 NP_598703 T
Mouse Sh3bp2-PH1 33.2 NP_036023 T
Mouse Osbpl6-PH1 33.1 NP_663500
Mouse Osbpl3-PH1 32.0 NP_082157 T
Mouse Plek2-PH1 32.0 NP_038766 T
Mouse Dapp1-PH1 30.2 NP_036062 T
Mouse Plekha2-PH2 29.4 NP_112547 T
Mouse Plek2-PH2 24.1 NP_038766 T
Mouse Osbpl7-PH1 23.9 NP_001074903 T
Mouse Bmx-PH1 21.3 NP_033889
Mouse PDPK1-PH1 21.3 NM_011062 T
Mouse Rasa1-PH1 18.5 NP_663427
Mouse Myo10-PH1 17.6 NP_062345 T
Mouse Def6-PH1 17.2 NP_081461
Mouse Plek-PH1 16.0 NP_062422 T
Mouse Cnksr2-PH1 13.0 NP_808419 T
Mouse 9930023K05Rik-PH1 12.0 NP_766229
Mouse Plekha6-PH1 10.5 NP_891846
Mouse Plekhh2-PH1 10.0 NP_808274
Mouse Sbf1-PH1 9.7 NP_001074499
Mouse Sbf2-PH1 9.2 XP_982134
Mouse Fgd6-PH2 8.3 NP_444302 T
Mouse Myo10-PH2 8.1 NP_062345 T
Mouse Phlpp-PH1 8.0 XP_990044 T
Mouse Plek-PH2 7.9 NP_062422 N
Mouse Irs2-PH1 7.1 NP_001074681
Mouse Plekha7-PH1 7.0 NP_766331
Mouse Arhgap24-PH1 6.0 NP_083546
Mouse Irs4-PH1 5.4 NP_034702
Mouse Dock11-PH1 5.4 NP_001009947
Mouse A230106M15Rik-PH1 5.1 NP_780683
Mouse Tbc1d2-PH1 5.0 NP_941066
Mouse Anln-PH1 4.9 NP_082666
Mouse LOC634512-PH1 4.5 XP_914353
Mouse Plekhh1-PH1 4.3 XP_997012
Mouse Tbc1d2b-PH1 3.7 NP_919315
Mouse Osbpl1a-PH1 3.2 NP_997413
Mouse A130090K04Rik-PH1 2.9 NP_001028563
Mouse Plekha5-PH1 2.3 NP_659169 N



Mouse 2610034M16Rik-PH1 2.2 NP_081277 N
Mouse Rock1-PH2 2.1 NP_033097
Mouse Plekhh1-PH2 2.0 XP_997012
Mouse 3830431G21Rik-PH1 0.8 XP_997509
Mouse Centd1-PH1 0.2 XP_001001345
Mouse Plekhb2-PH1 0.1 NP_663491 N
Mouse Irs3-PH1 -0.2 NP_034701
Mouse Arhgap27-PH1 -0.5 NP_598476
Mouse Swap70-PH1 -1.7 NP_033328 N
Mouse Plcb1-PH1 -1.9 NP_062651
Mouse Phlppl-PH1 -2.1 XP_001003814
Mouse Dock10-PH1 -2.2 XP_896500
Mouse LOC630691-PH1 -2.2 XP_909376
Mouse Fgd2-PH2 -2.5 NP_038738
Mouse Plekho1-PH1 -2.6 NP_075809 N
Mouse Irs1-PH1 -2.6 NP_034700 N
Mouse Centg2-PH2 -2.6 NP_001032213
Mouse Plekhq1-PH1 -2.7 NP_694759
Mouse Plcb3-PH1 -2.7 NP_032900
Mouse Cnksr1-PH1 -2.8 NP_001074516
Mouse LOC637116-PH1 -2.8 XP_917803
Mouse Centd3-PH2 -2.8 NP_631945
Mouse Myo10-PH3 -2.9 NP_062345 N
Mouse Farp2-PH2 -3.2 NP_663494
Mouse Centd3-PH1 -3.3 NP_631945
Mouse Centa2-PH2 -3.4 NP_742145
Mouse Plekhh3-PH1 -4.2 NP_666142
Mouse Phlda3-PH1 -4.3 NP_038778
Mouse Rasal1-PH1 -4.5 NP_038860 N
Mouse A430107D22Rik-PH1 -4.7 NP_848900
Mouse Sntg2-PH1 -4.8 NP_766539
Mouse CENTD2-PH1 -4.9 NM_027180               N
Mouse DGKD-PH1 -5.0 XM_906228              N
Mouse Centb1-PH1 -5.1 NP_722483
Mouse Fgd5-PH2 -5.4 NP_766319
Mouse Sntg1-PH2 -5.6 NP_081947
Mouse Dok2-PH1 -5.7 NP_034201
Mouse 9030420J04Rik-PH1 -5.9 XP_996933
Mouse C920005C14Rik-PH1 -6.0 NP_796365
Mouse Arhgap25-PH1 -6.0 NP_780685
Mouse Centa1-PH1 -6.2 NP_766311
Mouse 9430067K14Rik-PH1 -6.3 NP_001034582
Mouse Dock9-PH1 -6.5 NP_001074508
Mouse LOC670309-PH1 -6.5 XP_985681
Mouse Centb2-PH1 -6.5 NP_084414
Mouse Dgkh-PH1 -6.7 NP_001074805
Mouse Plcd3-PH1 -6.8 NP_690026
Mouse Centa2-PH1 -6.9 NP_742145
Mouse 2210010N04Rik-PH1 -6.9 NP_081686
Mouse Plcb2-PH1 -6.9 NP_808236
Mouse Skap2-PH1 -7.0 NP_061243 N



Mouse Centg3-PH1 -7.5 NP_631892
Mouse Plekha4-PH1 -7.6 XP_001003564
Mouse Dgkk-PH1 -7.7 NP_808582
Mouse Prkcn-PH1 -8.0 NP_083515
Mouse Dnm3-PH1 -8.2 NP_001033708
Mouse Plekha3-PH1 -8.4 NP_112546 N
Mouse Arhgap26-PH1 -8.4 NP_780373
Mouse Plekhb1-PH1 -8.6 NP_038774 N
Mouse Plcg1-PH2 -8.7 NP_067255
Mouse Appl1-PH1 -8.7 NP_660256
Mouse Elmo2-PH1 -8.8 NP_997589
Mouse Ophn1-PH1 -9.2 NP_443208 N
Mouse Arhgef10-PH1 -9.3 NP_766339
Mouse Centa1-PH2 -9.4 NP_766311
Mouse Arhgap15-PH1 -9.4 NP_001020548
Mouse Sntg1-PH1 -9.5 NP_081947
Mouse Plekhm2-PH1 -9.6 XP_985312 N
Mouse Osbpl10-PH1 -9.7 XP_990315
Mouse AA536749-PH1 -9.7 NP_957697 N
Mouse LOC666407-PH1 -9.7 XP_988727
Mouse Centd2-PH2 -9.8 NP_001035201
Mouse Plekhf2-PH1 -9.9 NP_780384
Mouse Centb5-PH1 -10.0 NP_997106 N
Mouse Psd3-PH1 -10.2 NP_808366
Mouse Plekhk1-PH1 -10.3 NP_001074815
Mouse LOC631847-PH1 -10.3 XP_985360
Mouse Centd2-PH3 -10.4 NP_001035201
Mouse Fgd3-PH2 -10.6 NP_056574
Mouse Plch1-PH1 -10.6 NP_899014
Mouse Plekhg2-PH1 -10.6 NP_001077381
Mouse Osbpl11-PH1 -10.7 NP_789810
Mouse Psd-PH1 -10.8 NP_082903
Mouse Centd1-PH2 -10.8 XP_001001345
Mouse Plch2-PH1 -11.1 NP_780765
Mouse Afap1l1-PH2 -11.2 NP_849259
Mouse Cadps-PH1 -11.2 NP_001036082 N
Mouse Arhgap21-PH1 -11.3 NP_001074833
Mouse Centg2-PH1 -12.1 NP_001032213
Mouse Cit-PH1 -12.2 NP_031734 N
Mouse Syngap1-PH1 -12.3 XP_995323
Mouse Cadps2-PH1 -12.5 NP_694803
Mouse PSD3-PH1 -12.7 NM_177698               N
Mouse Afap1-PH2 -12.7 NP_081649
Mouse Plcg1-PH1 -12.8 NP_067255
Mouse Abr-PH2 -13.1 NP_942598
Mouse Triobp-PH1 -13.2 NP_613045
Mouse Rtkn-PH1 -13.4 NP_598396
Mouse TRIOBP-PH1 -13.6 NP_001074771 N
Mouse Plekha8-PH1 -13.6 NP_001001335
Mouse Dok4-PH1 -13.9 NP_444476 N
Mouse Appl2-PH1 -14.0 NP_660255



Mouse Appl2-PH2 -14.0 NP_660255
Mouse Tiam2-PH2 -14.2 NP_036008
Mouse Arhgef5-PH1 -14.2 XP_984730
Mouse Dnm1-PH1 -14.3 NP_034195 N
Mouse Plekha2-PH1 -14.3 NP_112547 N
Mouse Abr-PH1 -14.5 NP_942598
Mouse Afap1-PH1 -14.6 NP_081649 N
Mouse Centd1-PH3 -14.9 XP_001001345
Mouse Phlda2-PH1 -15.1 NP_033460
Mouse Gm1527-PH1 -15.1 NP_001028651
Mouse Ralgps2-PH1 -15.2 NP_076373
Mouse Bcr-PH2 -15.3 NP_001074881
Mouse CENTD1-PH1 -15.4 XM_132099 N
Mouse Rasal2-PH1 -15.5 NP_808312
Mouse Arhgap22-PH1 -15.9 NP_722495
Mouse Afap1l1-PH1 -15.9 NP_849259
Mouse Centg1-PH2 -16.0 NP_001028435
Mouse VEPH1-PH1 -16.1 NM_145820     N
Mouse Plekhf1-PH1 -16.1 NP_077724 N
Mouse AA536749-PH2 -16.2 NP_957697 N
Mouse Dnm2-PH1 -16.3 NP_001034609 N
Mouse Fgd5-PH1 -16.4 NP_766319
Mouse RALGPS2-PH1 -16.5 NM_023884               N
Mouse Centg1-PH1 -16.7 NP_001028435
Mouse Elmo1-PH1 -17.0 NP_932761
Mouse Plekhj1-PH1 -17.1 NP_076389 N
Mouse Farp1-PH2 -17.3 NP_598843 N
Mouse LOC669434-PH1 -17.3 XP_980149
Mouse Fgd1-PH2 -17.5 NP_032027 N
Mouse Arhgap12-PH1 -17.6 NP_001034781
Mouse Dok6-PH1 -17.9 NP_001034262
Mouse Sntb2-PH1 -18.4 NP_033255 N
Mouse Arhgap10-PH1 -18.6 NP_084389 N
Mouse CENTD1-PH2 -18.7 XM_132099 N
Mouse Fgd4-PH2 -18.7 NP_631978
Mouse Plekhn1-PH1 -19.0 NP_001008234
Mouse Skap1-PH1 -19.1 NP_001028358
Mouse Cdc42bpg-PH1 -19.2 XP_983816
Mouse Veph1-PH1 -19.2 NP_082633
Mouse Fgd6-PH1 -19.3 NP_444302 N
Mouse Plcb4-PH1 -19.4 NP_038857
Mouse Adrbk2-PH1 -19.5 NP_796052
Mouse Col4a3bp-PH1 -19.5 NP_075909 N
Mouse Ddefl1-PH1 -19.8 NP_001008233
Mouse Als2-PH1 -19.9 NP_082993
Mouse Prkd2-PH1 -19.9 NP_849231
Mouse Osbp-PH1 -20.0 NP_001028346
Mouse Ngef-PH1 -20.1 NP_063920 N
Mouse Plcd4-PH1 -20.2 NP_683739 N
Mouse BC067047-PH1 -20.2 NP_808450
Mouse Plekhg3-PH1 -20.3 NP_722499



Mouse Osbp2-PH1 -20.5 NP_690031
Mouse Spnb4-PH1 -20.5 NP_115999
Mouse Trio-PH2 -20.7 NP_001074771
Mouse 4933428G20Rik-PH1 -20.7 NP_067468
Mouse Psd2-PH1 -21.5 NP_082983 N
Mouse Arhgap9-PH1 -21.8 NP_666123
Mouse Ralgps1-PH1 -21.9 NP_780420
Mouse AI586015-PH1 -22.1 NP_064376
Mouse Ddef2-PH1 -22.1 NP_001091637
Mouse Rasgrf1-PH1 -22.3 NP_001034744
Mouse Centd2-PH1 -22.6 NP_001035201
Mouse Osbpl8-PH1 -22.7 NP_001003717
Mouse Apbb1ip-PH1 -22.8 NP_062329 N
Mouse Ddef1-PH1 -22.8 NP_034156 N
Mouse Prkcm-PH1 -22.8 NP_032884 N
Mouse Psd4-PH1 -23.0 NP_808279
Mouse Arhgef19-PH1 -23.1 NP_766108
Mouse Pld2-PH1 -23.1 NP_032902 N
Mouse Afap1l2-PH1 -23.2 NP_666214
Mouse RASGRF1B-PH1 -23.2 NM_001039655     N
Mouse 2610034M16Rik-PH2 -23.5 NP_081277 N
Mouse Plcd1-PH1 -23.5 NP_062650 N
Mouse Ect2-PH1 -23.5 NP_031926
Mouse Sh2b3-PH1 -23.8 NP_032533
Mouse Lnk-PH1 -23.8 XP_995739
Mouse Osbpl5-PH1 -24.0 NP_077251 N
Mouse ABR-PH1 -24.3 NM_198894               N
Mouse Raph1-PH1 -24.5 NP_001038978
Mouse Plcl2-PH1 -24.5 NP_038908 N
Mouse Arhgef6-PH1 -24.5 NP_690014
Mouse Iqsec2-PH1 -24.7 NP_001005475
Mouse Arhgef16-PH1 -25.0 XP_994560
Mouse Rasgrf2-PH1 -25.0 NP_033053 N
Mouse Tiam1-PH2 -25.3 NP_033410 N
Mouse Itsn1-PH1 -25.5 NP_034717 N
Mouse Adrbk1-PH1 -25.7 NP_570933 N
Mouse DOK1-PH1 -26.0 NM_010070 N
Mouse 4631416L12Rik-PH1 -26.1 NP_001074764
Mouse Sh2b2-PH1 -26.1 NP_061295 N
Mouse Bcr-PH1 -26.3 NP_001074881
Mouse E130112L23Rik-PH1 -27.0 NP_937892
Mouse Snta1-PH1 -27.1 NP_033254 N
Mouse Exoc8-PH1 -27.2 NP_932771
Mouse Cdc42bpa-PH1 -27.3 XP_999345
Mouse Fgd2-PH1 -27.8 NP_038738 N
Mouse Fgd4-PH1 -28.1 NP_631978
Mouse Spnb1-PH1 -28.1 NP_038703
Mouse LOC671775-PH1 -28.7 XP_994163
Mouse Plcg2-PH1 -28.8 NP_758489
Mouse Arhgef4-PH1 -29.2 NP_898840
Mouse Rasa4-PH1 -29.3 NP_598675 N



Mouse Pld1-PH1 -29.5 NP_032901 N
Mouse Spnb2-PH1 -30.2 NP_787030 N
Mouse Net1-PH1 -30.2 NP_062645 N
Mouse Centd1-PH4 -30.3 XP_001001345
Mouse KIF1A-PH1 -30.4 NM_008440 N
Mouse SH2B1-PH1 -30.5 NM_011363  N
Mouse Plekhm1-PH1 -31.6 NP_898855 N
Mouse Sntb1-PH1 -31.7 NP_057876 N
Mouse Iqsec3-PH1 -31.7 NP_001028526
Mouse DOK5-PH1 -31.9 NM_029761       N
Mouse Farp1-PH1 -32.1 NP_598843 N
Mouse Rock2-PH1 -32.1 NP_033098
Mouse Farp2-PH1 -32.2 NP_663494
Mouse E130306D19Rik-PH1 -32.2 NP_001013395
Mouse Arhgef9-PH1 -32.4 NP_001028501
Mouse Plekhg1-PH1 -32.4 NP_001028425
Mouse Spata13-PH1 -32.7 XP_998034
Mouse Dok5-PH1 -32.8 NP_084037
Mouse Sh2b1-PH1 -32.9 NP_035493
Mouse D10Ertd610e-PH1 -33.5 NP_082303 N
Mouse Arhgef15-PH1 -34.2 NP_808234
Mouse Fgd3-PH1 -34.2 NP_056574 N
Mouse PLEKHC1-PH1 -35.2 NM_146054               N
Mouse Plekhg6-PH1 -35.3 NP_941006
Mouse KIF1B-PH1 -35.5 NM_207682               N
Mouse Trio-PH1 -35.9 NP_001074771
Mouse Itsn2-PH1 -36.0 NP_035495 N
Mouse Tiam1-PH1 -36.0 NP_033410 N
Mouse Kalrn-PH1 -36.0 XP_998128 N
Mouse Cdc42bpb-PH1 -36.8 NP_898837
Mouse LOC640526-PH1 -37.4 XP_622736
Mouse Kalrn-PH2 -37.4 XP_998128
Mouse Spnb3-PH1 -37.9 NP_067262
Mouse Centd2-PH4 -38.2 NP_001035201 N
Mouse Grb7-PH1 -39.0 NP_034476 N
Mouse Plekhg5-PH1 -39.8 NP_001004156
Mouse Arhgef7-PH1 -41.2 NP_059098 N
Mouse Afap1l2-PH2 -41.3 NP_666214
Mouse ARHGEF3-PH1 -41.5 NM_027871               N
Mouse Tiam2-PH1 -41.6 NP_036008 N
Mouse Grb14-PH1 -41.8 NP_057928 N
Mouse Mcf2-PH1 -42.6 NP_573460 N
Mouse Plekhg4-PH1 -42.9 NP_001074802
Mouse Arhgef18-PH1 -42.9 NP_598723 N
Mouse RASGRF1A-PH2 -43.2 NM_011245 N
Mouse ARHGEF2-PH1 -44.3 NM_008487               N
Mouse VAV2-PH1B -45.3 NP_033526 N
Mouse ROCK1-PH1 -45.7 NP_033097 N
Mouse Arhgef2-PH1 -46.0 NP_032513
Mouse Fgd1-PH1 -46.9 NP_032027 N
Mouse Mcf2l-PH1 -48.4 NP_835177 N



Mouse Vav3-PH1 -49.1 NP_065251 N
Mouse Vav1-PH1 -51.3 NP_035821 N
Mouse Grb10-PH1 -51.6 NP_034475 N
Mouse Sos2-PH1 -53.4 XP_992919 N
Mouse Akap13-PH1 -55.4 XP_984499 N
Mouse Sos1-PH1 -55.9 NP_033257 N
Mouse RGNEF-PH1 -58.3 NM_012026 N
S.Cerevisiae SLM2-PH1 14.2 NP_014351 N
S.Cerevisiae OSH3-PH1 12.5 NP_011940
S.Cerevisiae BOI2-PH1 5.8 NP_011039
S.Cerevisiae BOI1-PH1 5.0 NP_009468 N
S.Cerevisiae SLM1-PH1 0.2 NP_012161
S.Cerevisiae SWH1-PH1 -0.5 NP_009421
S.Cerevisiae BUD4-PH1 -2.7 NP_012625 N
S.Cerevisiae CLA4-PH1 -3.9 NP_014101
S.Cerevisiae OPY1-PH1 -5.0 NP_009687
S.Cerevisiae SPO14-PH1 -6.0 NP_012956
S.Cerevisiae ASK10-PH1 -6.1 NP_011611
S.Cerevisiae YSP1-PH1 -7.3 NP_012025
S.Cerevisiae OSH2-PH1 -7.5 NP_010265
S.Cerevisiae SKM1-PH1 -8.8 NP_014528
S.Cerevisiae PLC1-PH1 -8.9 NP_015055
S.Cerevisiae TUS1-PH1 -9.3 NP_013529
S.Cerevisiae ATG26-PH1 -12.1 NP_013290 N
S.Cerevisiae YHR131C-PH1 -12.2 NP_011999
S.Cerevisiae CDC24-PH1 -13.5 NP_009359
S.Cerevisiae BEM3-PH1 -15.5 NP_015210
S.Cerevisiae SPO71-PH1 -18.8 NP_010389
S.Cerevisiae BEM2-PH1 -21.1 NP_011082
S.Cerevisiae NUM1-PH1 -24.1 NP_010434
S.Cerevisiae YEL1-PH1 -26.0 NP_009493
S.Cerevisiae SIP3-PH1 -30.6 NP_014142
S.Cerevisiae CAF120-PH1 -32.0 NP_014121
S.Cerevisiae SKG3-PH1 -33.0 NP_013288
S.Pombe csx2-PH1 3.0 NP_595897 N
S.Pombe SPBC17G9.08c-PH1 3.0 CAB52806
S.Pombe SPAC26A3.10-PH1 0.2 NP_594153 N
S.Pombe ksg1-PH1 -3.1 NP_588442 N
S.Pombe SPCC576.15c-PH1 -3.1 CAA21194
S.Pombe SPAC23H3.01-PH1 -3.8 NP_001018249
S.Pombe SPAC19A8.01c-PH1 -3.8 CAB16232
S.Pombe SPBC2F12.05c-PH1 -5.2 NP_595710
S.Pombe SPAC11E3.11c-PH1 -5.8 NP_594936 N
S.Pombe reserved_name_rga2-PH1 -7.7 NP_594152 N
S.Pombe SPAC26A3.09c-PH1 -7.7 CAA93232
S.Pombe SPAC19A8.02-PH1 -8.0 NP_593790
S.Pombe pob1-PH1 -8.4 NP_596828
S.Pombe SPBC1289.04c-PH1 -8.4 CAB38684
S.Pombe SPAC1F5.09c-PH1 -8.5 NP_592864
S.Pombe plc1-PH1 -10.9 NP_594734
S.Pombe SPAC22F8.11-PH1 -10.9 CAB52721



S.Pombe SPCPB16A4.02c-PH1 -11.2 NP_588026 N
S.Pombe SPAC23H4.01c-PH1 -11.3 NP_593405
S.Pombe SPAC6G9.04-PH1 -12.8 NP_594113
S.Pombe SPAC637.13c-PH1 -17.7 NP_594631
S.Pombe SPAPYUG7.03c-PH1 -21.1 NP_594704 N
S.Pombe SPAC2F7.16c-PH1 -23.0 NP_592986
S.Pombe SPCPB16A4.02c-PH2 -25.8 NP_588026
S.Pombe SPCp054-PH1 -27.5 NP_588075
S.Pombe SPCC4B3.15-PH1 -27.5 CAB60689
S.Pombe SPBC428.07-PH1 -28.5 NP_595185



RFC scores calculated for mouse, human, Dictyostelium, C.elegans, Drosophila, zebrafish, S.Cerevesaie, and S.Pombe PH-domains

Sequence
IVIESWLHKKG.....eHIRNWRPRYFILFR......dGTLLGFRSKP.......kEDQPLPEPLNNF..MIRDAATV.......................cldkPRPNMFIVRClQW.............................ttvIERTFYADSADFRQMWIEAIQAVSS
VVIEGWLHKKG.....eHIRNWRPRYFMIFN......dGALLGFRAKP.......kEGQPFPEPLNDF..MIKDAATM.......................lfekPRPNMFMVRClQW.............................ttvIERTFYAESAEVRQRWIHAIESISK
AEREGWLFKQSsnplfsGALSWKKRWFVLSE.......NCLYYFDQMT.......dKEPKGIITLANV..GIRKVEAP...........................SRPFMFEIFSlSD.............gqikackteqdgrlvegrhSIYKICAVNDEDMRSWINAISRMMA
PLCTGYLSKRG.....aKLKLWVPRFFVLYP.....dsPKVYYYEDFE...nwktaEKPSGCIDLVDF..KSFNLEQT...........................GRRGLIELHMkNK................................-THRLLSENINEAIRWKECIEQVIR
KKLEGWMMHFI....lsDPERRLKHYWMMQS.......NAIHLYNEYS.egigvnpNRVYRIIPLAEI.tSVVQNNGK......................svlakHPPHCFEIRTtTN.............tvfcvgedyhafsggppkkIPRSMSVRPSSNTTMWFQFIKESLQ
VEKAGWLNKWT.....nYLKGYRQRWFVLDS......nATLSYYRNPS.....evgHTCRGSINLQEA..RVHTDKT-...........................--TSCIVISGqSQ................................-TFHVKPQNEMDRQQWTNSLEYMRH
RTFCDVCNKKL......--------------.......------SDI-........IRPTPAFECKNC..HFKTHKDH...........................VAQGSLPMCRyNT.............................glsRELVLMAPQTDNCNKWVSQLRRFIE
--MEGPLSKWT.....nMVHGWQYRWFKIEN.......DTLLYYTSRE....kmlkGQQRGQIRLTGA..VVGIDGE-...........................-NNSLFTITVeGK................................-TFHMQGRDLRERNQWVRILENSIR
VQNYGILMKKY..krknRSARWAKRFFVLKE.......CFLIYYSTSYfektrridLHPKGIIPLIGC..SIVSGGDV...........................DKKNCLLIAHpQL...............................pSAIIVAASDHQTQEMWLKALRSATK
VFKFGNLQQVDsrlawkKVLHYKKRYVQLTN.......THLIWQKDVQ........CAPKGTVPLSDI..KFVNVDN-...........................--KNIITIVCeTM................................-QLQFEAPGGVEATDWLNAIERQRN
VRHMGWIAEQV...senGISMWKPKFMTLTN.......SEILFYEAVP..qlkaewAEPRLVRPLVAT..RVVQTSSR...................tapvikglTDVISFRMRTgTQ.............................qgvRTHTIRVETHAELARWVRAVVIGGY
MEKSGYWTQLT....dsRIKSLKRRYVVFKN.......GQISFYRKHN.....nrdEEPASKISISDI.rSVTKLEQQ...........................GAAYAFQLITsTD................................-KMNFMTESERTTHDWVTILSAAIK
ILKQGYLEKKR......--GLFARRRMFLLT.....egPHLLYIDVPN........LVLKGEVPWTPC..MQVELKN-...........................--SGTFFIHTpN-................................-RVYYLFDLEKKADEWCKAINDVRK
IDENGFFLRWL......---IEGKDAVVLDM.......GQIWEARTGG......lpKDGRIMFELEQR..GASETIA-...........................--ERTIWITHgQD............................lvnvQSFFLVAESVELAKTCRAGINDILK
LKYCGYCYCIG....rnAWKKWKKRFFCLVQ..vsqyaFAVCSFRQKK........ADPTEFIQLDGF..TIDYMPES....................dpelsaqGGKHFFTAIKeGD................................-ELKFATDDENERHLWVQALYRATG
PFRSNPLKRTK......SVSKMEKSLAEANQ.......HSLHRVDASNqpparrhlSQPAREGSLRAC.rSHESLLSS..........................aHSTHMIELNEdNR...............lhpvhpsifevpncfrlASTYYSCRTPLERAKWMENLRKTMN
AIKE---NQRQ......--------------.......---HFSPPA-........-MPQTVAGKKKR..ESRKIGTN......................skhndEEDECFEVINnCL................................MRWEFCAGSLEERDEWIQAIGGEIE
GRMNGWLRVYR...ddmTGSTWIASWAMMDL.......TRISFYTNDG.....adlEKPFFSIDLNKE..QWVLRTGQ.................empvdcddsmRANNVLMIKMpRR................................-CLYILAPSQPSARRWAECLQTAQR
ILRDGKLIFFK.....yEENWTSRNAVRLHV....dptPYILYWRYKDkvfntkelAYEKNYIYLERI.yDVRAGKPT.................dfelvpsersYEPNFLTIVSgTS..........................itnlkfTHFVCMEKNEKRLHEFAATLFTVVQ
IILEGSLKRCK..kyklFKTKWVEHYFVLHCrdrernlFAIDEFKTSR.kndlkkrFKLEFVIRVESN.lSVSDPSIL................ctaggghqeesMLNCIFGVGFrFE.............................nivKDLYLVAKNDEEMTLWVNEICKLCK
ADSEGAGSYSS......-FSSIASTASRMLG....raaDCLVLMTKR-........---------NGW..SGDAGSP-...........................---------SdEK................................-------GSSLDAQSWTTAIQSALM
LPTNGVMKKWT.....nYVNGWQDRYFEITE.......GNLVYYLSKA.....eksHGCRGSIFLKSA..IIAAHEF-...........................-DENEFSISMgEN................................VVWYLKAENSQSKLLWMRSVVRETV
TLRKGWLMLRG.....kSDNDWCKHWVVLAG.......LQLKLYKDVW....aedsTEPLLTVDLSQC.eNVYPSASA...........................-RNYGIEIKCrRT................................-RYVLSAMTPGIRDSWVSALQQNRH
IDMKGFFDRKQsggkraTIRSWKNYYGILCG.......QLLCFFKDEQ...qflenVAAAPPVYIYGA..QCEQYPEY..........................aKRKNSFRLLLqDG................................SEFIFSCPDERQMLEWVAKIKFHAH
KHTEGFVKKRPkqccvrYLLPWSKRWLMVRD.......SFVAYMDHR-........TEQIRMVLLMDR..DFKVAAGG.......................keteGIPTGLIITNsQH................................-ELHLKCRRLQDTATWKYIIEQAMG
KVLEGQLKEKK..grwrFLKRWNTKYFTLSS.......AALNYSTQHM....ptdsRALLPSIDLRSI.rSVRSLGRG......................kkarkSLRKAFEIFTaDN................................TSMILKAKDEKNAEEWLHCLQIAMA
VARQTWVKHQEalgksgKRNNWEDRWAVLCR.......RSLYLCVESP.......aYTTEKTIELGSH.tRVDVCNAI..............vdiaydwlsssfsKQRHVVRIVTqNR................................SEHLIELNTESEMLSWISVLQSSSE
IQMEGWLSLRD.ntkksRKPKWTNCFVALNE.......YSFTIYVDE-........-KAVSVILLIEA..GAMAHVR-...........................-HVTAADLRNvDD............................sqlpKIFHIMYDD--------ASCNSSRH
ITYHGFLSMYQ..rtgeGLGSWTRYWCALEN.......GEMKFWKQPE.......dEGTKGYTALMDL.sTCCRSEGA..................svvedicpfPNSFHIDVWApKM......................dtsdprgierLRVMLAADTAQDLQTWLSLINSTSK
ISYIGWVNEYLdddqeeLKIRWQPRFLILKG.......SDVCFFDVPP.....lnsEDLNKCVYLYKC.yDVAVKQVP....................nssprrdKRDNCFLIETpLQ.............................vpnHYLSFEAVSAFELF------EQAYY
VLHSSQIRFRG......SLGKLLDRFMVVRD......dFCMYTYSSEE.......dICALAMLPLPGC..EVKMCGE-...........................--KFTFSVRVgAR................................RMYTMTAEDEQTQMKWLAILDLAAN
GRMNGWLRVYR...ddlPESTWTSLWAMMDS.......NHVKFYRDAG....adnlENPYFTIDLNKE..QWILRTGQ....................evaipgdVMRNVLTIKLqTR................................-SVHIVAPTPKSAERWAACLQNAQT
EAFEGTLIRKHsldrkaANRSWEKLYAVLRQ.......NELSFYKDPK...hrdesVHGEPPMALPGC..SVNVASDY..........................qKKKNVLSLRLpIG................................AEYLFQCGSEEDMQRWLTELQVATG
LVGEGVLVKMC......-RKKPKQRQFFLFN.......DILVYGNIVI....skkrYNKQRILRLEGV..QVEDLEDD..........................gIEKHGWIIKTpAK................................-SFAVYAATETEKREWMLHIERCVT
MEYRGFLHILHplerakKVPIWHKYWSLLHR.......GAILFWSTPQ...eevheKVPIFQIDLTKC..TNNSIEES....................remsqgaEHEFHIELLIdQD..........................pdliekRRVILAAESSDHLNSWLSAINDTLD
PIKQGNLYKKS..sksaLNREWKKKYVCLYS......dGRLTYHTNLK...eymdkTAHGKEMDLKLA..TIRITGRL.........................hpLHSHRVASSVdPM................nggggggtptlksyepRRSDVGANS-----------GDGTS
VTACGFLYVAPfsmqshSAKRWQRRWFTLFD......sGDLTYAIDNS......mdTLPQLSIDMSLC.yRVSEAHAI..........................tGNAHSILLAFnKT...........................redqpSIIYIKADTTEEIRWWQNGLSKYAN
VMMEGYLYKRS....snAFKTWNRRWFQIKD.......KQLLYSHRST.....dlePATIMEENLRIC..LVRPAPSN..........................iDRIGCFELVTpTR................................-IHLLQADSESLCQDWMRALQRTIL
NTMCGYLKRKL.....rNSSGWQDLWVVMCC.......HTLYFYRNHN.......eREPLAHLSLMDY..GVGLPTVA.......................dkidNHENCFKLFYgSH................................-TYFFRTDSYYFFERWVDSIFQAAI
TAYEGLVKTPR...aggVRKGWQTAYVVVCD.......FKLYLYDCTVqnkmqdvkNEIRLVLDMRDP..DFTVCGVS.................eadvihaqkgDIPKIFRVTTtQI....................lnssseysssskFYTLFMAETEEEKRKWVVALSELKT
PEMEGFLYLKS.....dGRKSWKKHYFVLRP.......SGLYYAPKSK....kpttKDLTCLMNLHSN..QVYTGIGW...................ekkyksptPWCISIKLTAlQM............................krsqFIKYICAEDEMTFKKWLVALRIAKN
RRFSGPLQLQQ......-DFQWRAGWGVLKA.......NMLFVYNKTE....eetsAPPFLLLIIEDC..FIELCDEN.........................kiGKDFTFEIKFkST...............................aRSFIFAADSFKSLGRWVSLLTISPI
VIRKGWLSLSN....vsFVRGSKDNWFVLMS.......DSLSWYKDDE.......eKEKKYMLPLDGV..KLKDIEGG.........................fmSRNHKFALFYpDG.........................kniykdyKQLELGCTNLDEIDAWKASFLRAGV
AEKGSLLCRIK......NQKVKEMALVTIKS......kQFLNYYSSYW....fnfvPNALKSVALSEL.lEVRSGYQT...........dnlqraskkyefqelaPESRCFSVIFsHA............................kflhKSVDFSADSKETRDKWVSVLTHLIS
KLFEGWVRRRKelnaneLTNKWPKIWMCLRG.......HYLLLYTNQN.......tKRPEMVINLIKA..TISDSTDL.........................ktSKKNIFRITAaPL................................-DYHFSCFTALDWRNWTQKMKMAKE
VILYGEMEQFD....veTKKPVQKCMLILLS.......HRLIIGNINA.....agkYVMESTLSLNSV..APVNVKDR......................esgaaNAGKVLKLLIfPE................................-SRCYLCESARIRTLWFDELEQAKR



LIHQGTLQISE..siagNVQKPKDRRIFLFE.......QSAIIADHIPkkefgnptYIFKSQFMVNKM..VFEPNVPD...........................-DPLRFVIKSsDP.............................tqpTSFIANAQSQEEKDEWNRKMSELLD
VVKEGNLNVLKtlfdnlKSSSAKRRYCILRR..heggeCTFEIRKTAQ.......eAPKMLPLKVSAA..QIKSTKK-...........................-GKTVLEIRGsDA..............................dkAAILLESEETQMLEEWLVALHTAIA
QTGSDFVKLRG......-TNRQFRRFFSLDA.....dlSYIRWTPTNK........KPHKARIAIDEI.rEIRLGKNT..............ellrssdevftdlQEECLFSIIYgDN...............................yETLDLIASSGDDANIWVTGLMALTS
PLKEGSVQLTS.....lSTLLSHHRYFFLYH.......ETLIISKQKG.....acsYKLKEKLRLEKV..WIASSNT-...........................--ADSFLIGWpFT................................-NYLVHFRNTEEKDEWFELLSCCVQ
QSLEEYIHVLQvgilthPNRKILRVGFVLRSarrapccRIMVLCSDRIgvnldgnfFTVHAEFKLKGM..MIDEGDTY.......................kvmdGENNVITLHNaDI................................-SIVFAAPD---RASWIEDITEAIK
EYYSGFLMRKYggktpfGRRSWRMVYARLRG.......LVLYFDTDEH.pkatsryASLENAVSLHHA..LAEPAPDY..........................kKKSFVFRVRIaHG................................GEILFQTSNQKELQEWCEKINFVAA
LVKKGVLTQLVssnilqSRQKARTLHVFLFS.......DMIMITKKKL...ngtfvCKDYAARRFVDM..QPIEPDNP................kiplgatsnlvGRPHLFLCTLmRN...........................ardkqTELLLSADSETDRERWLSAVRPPTS
TIRCGDLERSEekvvkpKKREWITNYMYLTT.......AHLILYKDQKaekhgkhyDAPQGVWDLRGA..SVTWYQDN.....................rdvqkkKQRKYIQLELcNT................................KKYLLRGPNDTEAVEWYKSLEEVVA
VVMADTLKIRG......ALKRWNRYYCVLKP.......GLLILYKHKK.....adrGDWVGTVLLNHC..ELIERPSK...........................KDGFCFKLFHpMD.........msiwgnrgplgqsfgsftlnplnTSFLICAPSDQAGRCWMDALELSFK
SAICGYLHRIE..vrsiGLITRRRYWFALCD.....stPYLYWYKDSD.......dIKCIGRVSLSGA..AFTYDPR-...........................-EKGRFEIHSnNE................................-VIALECSSDKQRNEWMKALQSTRK
SIKQGYVYMQEtigrdvLLGRWTKYYCVYSR...etriFTMVSANSAT.ktdmksaVAQTATFKFKSC..SRRPMDSI...........................DKRFCFDVCVeEK...............................nDVMTMQALSEKDLCEWIDAMDGAKQ
LSAYGDLLLEA...tfrQAGSKTTRLLFLFE.......EMLLIVKQRG......anYVCKDYIMCSNL..MLNEWICP...........................EEPLSFQVLSfDN..............................prAQYVFMASSMEQKRTWMQELKRMML
LIRQSEVMKQT......-RKELQPRYLVLFT.......DYLWICRVSS...sgqfdINRSYRIPLEYM..KFERMEED...........................ERIRCLQIRSrVK................................-SALIIFSSEKERNQWTDDLTKAQY
VIVHGYIKKLG....gpFTSAWQTKYGKLYP.......SRLELYPESL........TAKPELVFMDQI..EDVCAEMQ.........................tiKGETAIIVKLrDG.............................fkePKICLTNSDEISLKEWHTSLRTAHK
LKSLGLLRLQTnrkkkaKLSRAQKRFIFFFD.......GAVMFCKKRVtlnsepeyFEHKFCIPIISL..GYDTSSRT...........................-GASRFEVWDdAK...............................tDAYVIETIDQTARTKWIQRLGKSET
VEYRGFLYLFD.erspnGEAAWDRYWAMLHR.......GIIFFWKNPI........DEKNQKVPLSQI..DLTKCTNQ..................sveetrngrDHEFHIELLIdQT..........................psllekRRVVLAAESSDHLASWLNAINDTLF
LLKEGMLYKRE....lnGSANYQETVVFLFN.......DILLYGIKRI.svmplckYEPSAILSLRHC..IVQLDDI-...........................--GGSIFIRCgDV................................-GVDFTAYSLGGVTEWYNEICDAID
RLKDGEILKYT...sgiFSSKWKKMYAVLFS......dSRLVWFENRG.......dRKPKGSVLLKDV..IPYICVGL...........mtdrmpvkrpnvpegnSVHHLVGIGMnPK..............................adPCHWILFSSDSDIESWFTEITKTLP
LIHEGPLELVE......-NGRTVDMYAFLFN.......DMFVLTKTKKpigksehyIVQRQPVPLDSC..VFCDADSN.....................dqatpmSLKFAFVIIHlTR...........................yyqvvGIYTLQAADKADKELWIEKFQESIE
VNLDGEVKMAE..stltQAGKPKQRYIFLFD.......KVIVVCKAANgasartntFTYKNAYVMSEL..TIDKNASL.................dvksggtitrRTQYVIIMTRdRN...........................enneiTQLTFYFKNEATRNNWMTALLLSKS
LEKDGDLGMIRsseitkNKKWKTERFVYIFD.......QMIVLCKRHR......ntLKFKDRLAVHSI..DVFDIPDS...........................EVTNCFKIEShDK............................sslpKIYHFVCKNPEEKRQWMAVLVKVTT
FVTQDTLTFWE..prayFKGRGKERQVFLFD.......ISIVFAKRIEvspknikyVIKGKPLPLSEV..SIVEHVEG..........................dTCRFGLRVGTvSS..............................ndNRIDLKANNHHTKVKWVQKIRDLTA
LLKSGSVQKIS.....sTTEKTEERFIFLFN.......DLVILASERK..migvskYKLRAVFSASHM..QVCEGDNL...........................EREHSFYLRGsDG............................tgpkRCVELFTPTQKEKNDWVDSIFSIID
PDREGWLLKLG.....gRVKTWKRRWFILTD.......NCLYYFEYTT.......dKEPRGIIPLENL..SIREVEDK...........................-KPNCFELFIpDN...........kdqvikackteadgrvvegnhTFYRISAPTTEEKDEWMNSIKAAIS
PDREGWLLKLG....ggRVKTWKRRWFILTD.......NCLYYFEYTT.......dKEPRGIIPLENL..SIREVEDP...........................RKPNCFELYIpNN...........rgqlikackteadgrvvegnhMVYRISAPTPEEKDEWIHSIKSAVS
PDREGWLLKLG.....gRVKTWKRRWFILTD.......NCLYYFEYTT.......dKEPRGIIPLENL..SIREVEEP...........................RKPNCFELYNpSH...........kgqvikackteadgkvvegnhVVYRISAPTPEEKEEWIKSI----K
PDREGWLLKLG.....gRVKTWKRRWFILTD.......NCLYYFEYTT.......dKEPRGIIPLENL..SIREVEDS...........................KKPNCFELFIpDN...........kdqvikackteadgrvvegnhTFYRISAPTTEEKEDWIKSIKSAIS
PDREGWLLKEG.....gRIKTWKRRWFILTD.......GCLYYFQYTT.......dKEPKGIIPLENL..CVKEVDDP...........................HKQFCLEVYSlHQ...........kgetikacktetdgrvvmgkhHSYKLSTASEEERAEWIQAI----S
VVREGWLHKRG.....eYIKTWRPRYFILKS......dGSFIGYKEKP..etsdanQPPLNNFSVAEC..QLMKTERP...........................-RPNTFVIRClQW.............................ttvIERTFHVDSNSEREEWIRAIQAVAN
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IKHHGHLNKKS.....dKTTKWKQLYFALIN...dgseTQLCFYDNPK.......kTKPKGLIDLSCA..YLYQCHDS.........................lwERPYCFQIVErAL............................pclaTVTYLCAPSQESYVEWINSLKAQCD
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DSFEGWLLKWT.....nYLKGYQRRWFVLGN.......GLLSYYRNQG.....emaHTCRGTINLSTA..HIDTEDS-...........................---CGILLTSgAR................................-SYHLKASSEVDRQQWITALELAKA
GKMTDSLRKPEralslqHAGRFSVNWFILFN.......DALV---HAQ........FSTHHVFPLATL..WAEPLSEE..........................aGGVNGLKITTpEE................................-QFTLISSTPQEKTKWLRAISQAVD
LLLQGTLLKIS......-AGNIQERAFFLFD.......NLLVYCKRKStksingslYIFRGRINTEVM..EVENVEDG..................tadyhsngyTVTNGWKIHNtAK................................NKWFVCAKTAEEKQKWLDAIIRERE
SAREGWLFKWT.....nYIKGYQRRWFVLSN.......GLLSYYRSKA.....emrHTCRGTINLATA..NITVEDS-...........................---CNFIISNgGA................................QTYHLKASSEVERQRWVTALELAKA
FKVPGFFSKRL.....kGSIKRTKSQSKLDR.ntsfrlPSLRSTDDRSesrsheslLSPCSTVECLDL.gRGEPVSVK....................plhssilGQDFCFEVTYlSG................................-SKCFSCNSASERDKWMENLRRTVQ
LLKGSQLLKVK......SSSWRRERFYKLQE.......DCKTIWQESR....kvmrTPESQLFSIEDI.qEVRMGHRT.................eglekfardvPEDRCFSIVFkDQ...............................rNTLDLIAPSPADAQHWVLGLHKIIH
VERCGVLSKWT.....nYIHGWQDRWVVLKN.......NALSYYKSED.....eteYGCRGSICLSKA..VITPHDF-...........................-DECRFDISVnDS................................-VWYLRAQDPDHRQQWIDAIEQHKT
AVCASRVKLQH....lpAQEQW-DRLLVLYP.......TSLAIFSEEL......dgLCFKGELPLRAV..HINLEEKE...........................KQIRSFLIEGpLI................................NTIRVVCASYEDYGHWLLCLRAVTH
PTMEGPLRRKTkegrkpALSSWTRYWVILSG.......STLLYYGAKSgtdrkhykSTPGKKVSIVGW..MVQLPDDP...........................EHPDIFQLNNpDK...............................gNVYKFQTGSRFHAILWHKHLDDACK
LLKQGELQQMStsrtlrTKKLFHEIYLFLFN.......DLLVICRQIP.....gdkYQVFDSAPRGLL..RVEELEDQ.........................gqTLANVFILRLlEN...........................addreATYMLKASSQSEMKRWMTSLAPNRR
PVKEGPLFIHRkgkgplMSSSFKKLYFSLTT.......EALSFAKTPS........SKKSALIKLANI.rAAEKVEEK.........................sfGGSHVMQVIYtDD............................agrpQTAYLQCKCVNELNQWLSALRKVSI
PVTQGDVYRAE......------------TE..eipkiFQILYANEG-........-ECRKDVEMEPV.qEAEKTNFQ........................nhkGHEFIPTLYHfPA........................ncdacakpLWHVFKPPPALECQ------RRHVK
IVAQGKLLLQDtdqdagLLPRCRERRIFLFE.......QIVIFSEPLDkkgfsmpgFLFKNSIKVSCL..CLEENVEN...........................-DPCKFALTSrTG.............................dvvETFILHSSSPSVRQTWIHEINQILE
EALKEAVLRYSdeasmdSGARWQRGRLALRRpgpdgpdRVLELFDPPK.......sSRPKLQAACSSI.qEVRWCTRL........................empDNLYTFVLKVkDR................................TDIIFEVGDEQQLNSWMAELSECTG



TYKHGVLTRKTgkrtprGRRGWKKFYAVLKG.......TILYLQKDEYrpdkalseGDLKNAIRVHHA..LATRASDY..........................sKKSNVLKLKTaDW................................RVFLFQAPSKEEMLSWILRINLVAA
CYCRLFEVPDP...nkpQKLGLHQREIFLFN.......DLLVVTKIFQ.kkknsvtYSFRQSFSLYGM..QVLLFENQ...........................YYPNGIRLTSsVP...........................gadikVLINFNAPNPQDRKKFTDDLRESIA
SMVEGSELKKV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK........DSEKAKIDIKSI.kEVRTGKNT...............difrsngisdriSEDCAFSVIYgEN...............................yESLDLVANSADVANIWVTGLRYLIS
TERNGSLYKKS....dgIRKVWQKRKCSVKN.......GFLTISHGTA........NRPPAKLNLLTC..QVKTNPE-...........................-EKKCFDLIShDR................................-TYHFQAEDEQECQIWMSVLQNSKE
KGLEGMIRKRSccgrdqVCYRWSKRWLVVKD.......SFLLYMCLET......gaISFVQLFD-PGF..EVQVGKRS..........................tEARHGVRIDTsHR................................-SLILKCSSYRQARWWAQEITELAQ
VMKEGWMVHYT.....sKDTLRKRHYWRLDS.......KCITLFQNDT.......gSRYYKEIPLSEI.lSLEPVKTS.....................alipngANPHCFEITTaNV...............vyyvgenvvnpsspspnNSVLTSGVGADVARMWEIAIQHALM
VQHEGFLLRKRdanrksSNRSWVSLYCVLSK.......GELGFYKDSK.gpasgstHGGEPLLSLHKA..TSEVASDY..........................kKKKHVFKLQTqDG................................SEFLLQAKDEEEMNGWLEAVASSVA
IRREGWLYYKQgkkagsGLRQWKRVYAALRA.......RSLSLSKERRagaaaagaGEDEAAPVCIGS..CLVDISYS.........................etKRRHVFRLTTaDF................................CEYLFQAEDRDDMLGWIRAIRENSR
PELEGALYLKE.....dGKKSWKRRYFLLRA.......SGIYYVPKGK....tktsRDLACFIQFENV..NIYYGTQH.....................kmkykaPTDYCFVLKHpQI...........................qkesqYIKYLCCDDTRTLNQWVMGIRIAKY
SEKKGYLLKKS....dgIRKVWQRRKCSVKN.......GILTISHATS........NRQPAKLNLLTC..QVKPNAE-...........................-DKKSFDLIShNR................................-TYHFQAEDEQDYVAWISVLTNSKE
IVMADWLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTQK.......nGQWVGTVLLNAC..EIIERPSK...........................KDGFCFKLFHpLE.........qsiwavkgpkgeavgsitqplpsSYLIIRATSESDGRCWMDALELALK
LVKRGELTAYVdtvlfsRRTSKQQVYFFLFN.......DVLIITKKKSeesynvndYSLRDQLLVESC..DNEELNSS.............pgknsstmlysrqsSASHLFTLTVlSN...........................hanekVEMLLGAETQSERARWITALGHSRG
LLKRGELFLVEetglfrKIASRPTCYLFLFN.......DVLVVTKKKS.....eesYMVQDYAQMNHI..QVEKIEPS...............elplpgggnrssSVPHPFQVTLlRN...........................segrqEQLLLSSDSASDRARWIVALTHSER
DLSMGDLLLHTpaslgkWKKEPELAAFVFKT.......AVVLVYKDGSsiyedwdpFRFRHMIPTEAL..QVRALASA.........................daEANAVCEIVHvKS.........................esegrpeRVFHLCCSSPESRKDFLKAVHSILR
TAYEGHVRIPK...pagVKKGWQRALAIVCD.......FKLFLYDIAE.......gKASQPSVVISQV.iDMRDEEFS............vssvlasdvihasrkDIPCIFRVTAsQL..........................sasnnkCSILMLADTENEKNKWVGVLSELHK
PVKEGPLFIHRkgkgplMSSSFKKLYFSLTT.......EALSFAKTPS........SKKSALIKLANI.rAAEKVEEK.........................nfGSSHVMQVIYtDD............................agrpQTAYLQCKCVNELNQWLSVLRKVSI
VIMADSLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTPK.......vGQWVGTVLLHCC..ELIERPSK...........................KDGFCFKLFHpLD.........qsvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
ARICAFLWRKK......WLGQWAKQLCVIKD.......NRLLCYKSSK.......dHSPQLDVNLLGS..SVIHKEKQ.........................vrKKEHKLKITPmNA................................DVIVLGLQSKDQAEQWLRVIQEVSG
VIKQGYLEKKS.kdhsfFGSEWQKRWCVVSR.......GLFYYYANEK.......sKQPKGTFLIKGY..GVRMAPHL.......................rrdsKKESCFELTSqDR................................RSYEFTATSPAEARDWVDQISFLLK
PEIEGVLWLKD.....dGKKSWKKRYFLLRA.......SGIYYVPKGK....akvsRDLVCFLQLDHV..NVYYGQDY.....................rnkykaPTDYCLVLKHpQI...........................qkksqYIKYLCCDDVRTLHQWVNGIRIAKY
LMQEGMPMRKV.....rSKSWKKLRYFRLQN.......DGMTVWHARQ......arGSAKPSFSISDV.eTIRNGHDS.................ellrslaeelPLEQGFTIVFhGR...............................rSNLDLMANSVEEAQIWMRGLQLLVD
VQMEGYLGRKHgpnkkaSNRSWNNLYCVLRN.......SELTFYKDAK.nlalgmpYHGEEPLALRHA..ICEIAANY..........................kKKKHVFKLRLsNG................................SEWLFHGKDEEEMLSWLQGVSTAIN
LVCCCQLYEVP.dpnrpQRLGLHQREVFLFN.......DLLVVTKIFQ.kkkilvtYSFRQSFPLVEM..HMQLFQNS...........................YYQFGIKLLSaVP...........................ggerkVLIIFNAPSLQDRLRFTSDLRESIA
LHCCDEEISFS....lrLYEHIHDLSLFLFN.......DALLVSSRGTfertskttYQFIASVALHRL..LIENIPDS..........................kYVKNAFILQGpKY................................-KWICATEIEDDKFLWLSVLRNAIK
TYKQGILARKMgkktpwGKRGWKMFHTLLRG.......MVLYFLKQGElegeslvgQMVDEPVGVHHS..LATPATHY..........................tKKPHVFQLRTaDW................................RLYLFQAPTAKEMSSWIARINLAAA
IQREGALRFMVaaagsgGSAQWQKCRLLLRR.avaeerFRLEFFVPPK.......aSRPKVSIPLSAI.iEVRTTMPL........................empEKDNTFVLKVeNG................................AEYILETIDSLQKHSWVADIQGCVD
FLHSGKLYKAK......---SNKELYGFLFN.......DFLLLTQITKspksnlqyKMYKTPIFLNEV..LVKLPTDP..........................sGDEPIFHISHiDR................................-VYTLRAESINERTAWVQKIKAASE
IKQIGWLTEQL......PSGGTAPTLALLTE.......KELLLYLSLP..etrealSRPARTAPLIAT..RLVHSGPS.....................kgsvpyDAELSFALRTgTR.............................hgvDTHLFSVESPQELAAWTRQLVDGCH
DMKMKISALKS......--------------.......---EIQKEKAnkgqsraiERLKKKMFENEF..LLLLNSP-...........................--TIPFRIHNrNG................................KSYLFLLSSDYERSEWREAIQKLQK
TAYKGHVKVPK...ptgVKKGWQRAYAVVCD.......CKLFLYDLPE.......gKSTQPGVIASQV.lDLRDDEFS............vssvlasdvihatrrDIPCIFRVTAsLL..........................gapsktSSLLILTENENEKRKWVGILEGLQS
LKEQGQLLHRD.pftviCGRKKCLRHVFLFE.......HLLLFSKLKG.peggsemFVYKQAFKTADM..GLTENIGD...........................-SGLCFELWFrRR.............................rarEAYTLQATSPEIKLKWTSSIAQLLW
LMKLGTVERRG......AMGIWKELFCELSP.....leFRLYLSNEE-........HTCVENCSLLRC.eSVGPAHS-...........................--DGRFELVFsGK................................-KLALRASSQDEAEDWLDRVREALQ
FLRQGWLLVVP......PHGEPRPRMFFLFT.......DVLLMAKPRPlhllrsgtFACKALYPMAQC..HLSRVFGH........................sggPCGGLLSLSFpHE................................-KLLLMSTDQEELSRWYHSLTWAIS
LLKDSFMVELV......-EGARKLRHVFLFT.......DLLLCTKLKKqsggktqqYDCKWYIPLTDL..SFQMVDEL................eavpniplvpdEELDALKIKIsQI................................----------------KNDIQREKR
VGRGGGVAGPP..sgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.......aSRPRLSIPCSSI.tDVRTTTAL........................empDRENTFVVKVeGP................................SEYIMETVDAQHVKAWVSDIQECLS
LMKLGTVERQG......AMGIWKELFCELSP.....leFRLYLSNEE-........HTCVENCSLLRC.eSVGPAHS-...........................--DGRFELVFsGK................................-KLALRASSQDEAEDWLDLVREALQ
LVYNGDLVEYD....adHMAQLQRVHGFLMN.......DCLLVATWLP...qrrgmYRYNALYSLDGL..AVVNVKDN..........................pPMKDMFKLLMfPE................................-SRIFQAENAKIKREWLEVLEDTKR
VVHYAKVQLRF.....qHSQDVSDCYLELFP.......AHLYFQAHGS......egLTFQGLLPLTEL..SVCPLEGS...........................-REHAFQITGpLP................................APLLVLCPSRAELDRWLYHLEKQTA
LLREGPVLKIS.....fRRNDPMERYLFLFN.......NMLLYCVPRV..iqvgaqFQVRTRIDVAGM..KVRELMDA...........................EFPHSFLVSGkQR................................-TLELQARSQEEMISWMQAFQAAID
KGIEGMIMKRSccgqgrACYRWSKRWLIVKD.......SFLLYMKPDS........GAIAFVLLVDKE.fKIKVGKKE..........................tETKYGIRIDNlSR................................-TLILKCNSYRHARWWGGAIEEFIQ
FMQAGCELKKV.....rPNSRIYNRFFTLDT......dLQALRWEPSK.......kDLEKAKLDISAI.kEIRLGKNT...............etftnngladqiCEDCAFSILHgEN...............................yESLDLVANSADVANIWVSGLRYLVS
SSHRSLVQRVEislgehPCDRGEQVTLFLFN.......DCLEIARKRHgqtrppasLKHIHLMPLSQI.kKVLDIRET..........................eDCHNAFALLVrPP...........................teqanVLLSFQMTSDLPKENWLKMLCRHVA
CIMHGYMSKMG....npFLTQWQRRYFYLFP.......NRLEWRGEG-........EAPQSLLTMEEI..QSVEETQI...........................KERKCLLLKIrGG................................KQFILQCDSDPELVQWKKELRDAYR
PIRQGHFIVWEgapgarMPWKGHNRHVFLFR.......NHLVICKPRRdsrtdtvsYVFRNMMKLSSI..DLNDQVEG...........................-DDRAFEVWQeRE.............................dsvRKYLLQARTAIIKSSWVKEICGIQQ
AQMEGFLNRKHahnkkaSSRSWHNVYCVINN.......QEMGFYKDAK.taasgipYHSEVPVSLKEA..VCEVALDY..........................kKKKHVFKLRLnDG................................NEYLFQAKDDEEMNTWIQAISSAIS
LLHSGKLYKTK......---SNKELHGFLFN.......DFLLLTYMVKssksnaqfKMYKTPIFLNEV..LVKLPTDP..........................sSDEPVFHISHiDR................................-VYTLRTDNINERTAWVQKIKAASE
LLLHGPFSVWTykmkdlIRFKPSQRQIYLFE.......RGIVFCKIRMgdqglsphYSFKKTMKLMTL..SIRQLGRG...........................-SHRKFEIASrNG...............................lEKYILQAASKEIRDCWFSEISKLLM
IRHLGWLAEKV...pgeSKKQWKPALVVLTE.......KDLLIYDSMP..rrkeawFSPVHTYPLLAT..RLVHSGPG.....................kgspqaGVDLSFATRTgTR.............................qgiETHLFRAETSRDLSHWTRSIVQGCH
VIFMSQVMVQY.....gACEEKEERYLMLFS.......NVLIMLSASP....rmsgFIYQGKIPIAGT..VVTRLDEI..........................eGNDCTFEITGnTV................................ERIVVHCNNNQDFQEWLEQLNRLIR
LIKEGQILKLA.....aRNTSAQERYLFLFN.......NMLLYCVPKF..slvgskFTVRTRVGIDGM..KIVETQNE...........................EYPHTFQVSGkER................................-TLELQASSAQDKEEWIKALQETID
LLCHGELRSKS......----GHKLYIFLFQ.......DILVLTRPVT.rnerhsyQVYRQPIPVQEL..VLEDLQDG...........dvrmggsfrgafsnseKAKNIFRIRFhDP.............................spaQSHTLQANDVFHKQQWFNCIRAAIA



LRCRDEFIVCC......-GRKKYLRHVFLFE.......DLILFSKTQK.vegshdvYLYKQSFKTAEI..GMTENVGD...........................-SGLRFEIWFrRR............................rksqDTYILQASSAEVKSAWTDVIGRILW
RGFEGKLTAQGpeagglLSSRGRERRVFLFE.......QIIIFSEALGvrggtqpgYVYKNSIKVSCL..GLEGNLQG...........................-DPCRFALTSrGP............................eggiQRYVLQAADPAISQAWIKHVAQILE
LELGTVMTVFS...frkSTPERRTVQVIMET.......RQVAWSKTA-........DKIEGFLDIMEI.kEIRPGKNS................kdferakavrqKEDCCFTILYgTQ.............................fvlSTLSLAADSKEDAVNWLSGLKILHQ
LIYTGEMAWIY.....qPYGRNQQRVFFLFD.......HQMVLCKKDL...irrdiLYYKGRIDMDKY..EVVDIEDG....................rdddfnvSMKNAFKLHNkET...............................eEIHLFFAKKLEEKIRWLRAFREERK
LVCCSRLFEVT.dvnklQKQAAHQREVFLFN.......DLLVILKLCP.kkkssstYTFCKSVGLLGM..QFQLFENE...........................YYSHGITLVTpLS...........................gsekkQVLHFCALGSDEMQKFVEDLKESIA
SIKEGILKIKEepskilSGNKFQDRYFVLRD.......GFLFLYKDVK.......sSKHDKMFSLSSM..KFYRGVKK.........................kmKPPTSWGLTAySE...............................kHHWHLCCDSSRTQTEWMTSIFIAQH
IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER.....aayFRCYHKVELNNV.kNVARLPKS...........................TKKHAIGIYFnDD................................TSKTFACESDLEADEWCKVLQMECV
FIRLGSLSKLS......-GKGLQQRMFFLFN.......DVLLYTSRGL...tasnqFKVHGQLPLYGM..TIEESEDE..........................wGVPHCLTLRGqRQ................................-SIIVAASSRSEMEKWVEDIQMAID
SRLEGWLSLPV..rnntKKFGWVKKYVIVSS.......KKILFYDSEQ....dkeqSNPYMVLDIDKL.fHVRPVTQT...................dvyradakEIPRIFQILYaNE............................geskKEQEFPVEPVGEKS------NYICH
LIKEGQIQKLS.....aKNGTPQDRHLFLFN.......SMILYCVPKL..rlmgqkFSVREKMDISGL..QVQDIVKP...........................NTAHTFIITGrKR................................-SLELQTRTEEEKKEWIQIIQATIE
LKEQGQLVRQD.efvvrTGRHKSVRRIFLFE.......ELLLFSKPRH.gptgvdtFAYKRSFKMADL..GLTECCGN...........................-SNLRFEIWFrRR.............................karDTFVLQASSLAIKQAWTADISHLLW
GTKRGFLSKKT.....aEASRWHEKWFALYQ.......NVLFYFEGEQ.......sCRPAGMYLLEGC..SCERTPAP.............pragagqggvrdalDKQYYFTVLFgHE..............................gqKPLELRCEEEQDGKEWMEAIHQASY
FIREGCLHKLT......-KKGLQQRMFFLFS.......DMLLYTSKGV...agtshFRIRGLLPLQGM..LVEESDNE..........................wSVPHCFTIYAaQK................................-TIVVAASTRLEKEKWMLDLNSAIQ
LVLEGTFRIQR......---AKNERTLFLFD.......KLLLITKKRD......dtFTYKAHILCGNL.mLVEVIPK-...........................-EPLSFSVFHyKN..............................pkLQHTVQAKSQQDKRLWVLHLKRLIL
LTAQGKLLQQDieldagMQSRTKERRVFLFE.......QIVIFSELLR.kgsltpgYMFKRSIKMNYL..VLEENVDN...........................-DPCKFALMNrET...............................sERVVLQAANADIQQAWVQDINQVLE
FIRQGSLIQVPvrlgslSLKKEGERQCFLFT.......KHFLICTRSS..ggklhlLKTGGVLSLIDC..TLIEEPDA..............sdddskgsgqvfgHLDFKIVVEPpDA..............................aaFTVVLLAPSRQEKAAWMSDISQCVD
LETSSYLNVLV......-NSQWKSRWCSVRD.......NHLHFYQDRN......rsKVAQQPLSLVGC..EVVPDPSP...........................DHLYSFRILHkGE................................ELAKLEAKSSEEMGHWLGLLLSESG
IESQGELILQEvwdpktLIRKGRERHLFLFE.......MSLVFSKEVK.dssgrskYLYKSKLFTSEL..GVTEHVEG...........................-DPCKFALWVgRT............................ptsdNKIVLKASSIENKQDWIKHIREVIQ
VRKAGALAVKNkkvesaTRRKWKHYWVSLKG.......CTLFFYESDG.rsgidhnSIPKHAVWVENS..IVQAVPEH..........................pKKDFVFCLSNsLG................................DAFLFQTTSQTELENWITAIHSACA
LILQDAFQVWD...pksLIRKGRERHLFLFE.......ISLVFSKEIK.dssghtkYVYKNKLLTSEL..GVTEHVEG...........................-DPCKFALWSgRT............................pssdNKTVLKASNIETKQEWIKNIREVIQ
LIYSGELTRVT.....qPQAKSQQRMFFLFD.......HQLIYCKKDL...lrrdvLYYKGRLDMDGL..EVVDLEDG....................kdrdlhvSIKNAFRLHRgAT...............................gDSHLLCTRKPEQKQRWLKAFARERE
EQMEGMLCRKQafgkkaANRSWQNVYCVLRR.......GSLGFYKDAK...aasagVPYHGEVPVSLA..RAQGSVAF........................dyrKRKHVFKLGLqDG................................KEYLFQAKDEAEMSSWLRVVNAAIA
PEIQGFLQLRG.....sGRKLWKRFFCFLRR.......SGLYYSTKGT....skdpRHLQYVADVNES..NVYVVTQG.....................rklygmPTDFGFCVKPnKL...........................rnghkGLRIFCSEDEQSRTCWLAAFRLFKY
VRKAGWLFFKPrklelvARRKWKQYWVTLKG.......CTLLFYETYG.knsmdqsSAPRCALFAEDS..IVQSVPEH..........................pKKENVFCLSNsFG................................DVYLFQATSQTDLENWVTAVHSACA
LEFQGELTELGggvlfaSRPRFTPLCLLLFS.......DLLLITQPKS...gqrlqVLDYAHRSLVQA..QQVPDPSG...........................PPTFRLSLLSnHQ.............................grpTHRLLQASSLSDMQRWLGAFPTPGP
GTRKGYLSKRS.....sDNTKWQTKWFALLQ.......NLLFYFESDS.......sSRPSGLYLLEGC..VCDRAPSP.................kpalsakeplEKQHYFTVNFsHE..............................nqKALELRTEDAKDCDEWVAAIAHASY
VTYMSQVLIQC.....aGSEEKNERYLLLFP.......NVLLMLSASP....rmsgFIYQGKLPTTGM..TITKLEDS..........................eNHRNAFEISGsMI................................ERILVSCNNQQDLQEWVEHLQKQTK
PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG......ysYELKEIIELLFH..KMTDDPMN......................nkdvkKWSYGFYLIHlQG...............................kQGFQFFCKTEDMKRKWMEQFEMAMS
LLLEGPVRVKE......GREGKLDVYLFLFS.......DVLLVTKPQR...kadkaKVIRPPLMLDKL..VCQPLRD-...........................--PNSFLLIHlTE...........................fqcvsSALLVHCPSPTDRAQWLEKTQQAQA
LLLEGSLRMKE......GKDSKMDVYCFLFT.......DLLLVTKAVK...kaertRVIRPPLLVDKI..VCRELRD-...........................--PGSFLLIYlNE...........................fhsavGAYTFQASGQALCRGWVDTIYNAQN
PEIHGFLHAKE.....qGKKSWKKIYFFLRR.......SGLYFSTKGT.......sKEPRHLQFFSEF.gNSDIYVSL...................agkkkhgaPTNYGFCFKPnKA............................ggprDLKMLCAEEEQSRTCWVTAIRLLKY
LIHSGELTKIT......KQGKSQQRTFFLFD.......HQLVSCKKDL...lrrdmLYYKGRLDMDEM..ELVDLGDG....................rdkdcnlSVKNAFKLVSrTT...............................dEVYLFCAKKQEDKARWLQACADERR
DTKHGMMKFREllglglPSGGFHDRYFILNS.......SCLRLYKEVRwsgapetsHRPEKEWPIKSL..KVYLGVKK.......................klrpPTCWGFTVVHeTE............................khekQQWYLCCDTQMELREWFATFLFVQH
LIHDGCLLWKT......ATGRFKDVLVLLMT.......DVLVFLQEKD.qkyifptLDKPSVVSLQNL..IVRDIANQ...........................-EKGMFLISAaPP................................EMYEVHTASRDDRSTWIRVIQQSVR
LHLEGMLCWKT......TSGRLKDILAILLT.......DVLLLLQEKDqkyvfasvDSKPPVISLQKL..IVREVANE...........................-EKAMFLISAsLQ..............................gpEMYEIYTSSKEDRNAWMAHIQRAVE
SRIEGWLSVPN..rgniKRYGWKKQYVVVSS.......KKILFYNDEQ....dkeqSNPSMVLDIDKL.fHVRPVTQG...................dvyraeteEIPKIFQILYaNE............................gecrKDVEMEPVQQAEKT----NFQNHKG
PEIQGFLHVKE.....lGKKSWKKLYVCLRR.......SGLYCSTKGT....skepRHLQLLADLEDS..NIFSLIAG.....................rkqynaPTDHGLCIKPnKV...........................rnetkELRLLCAEDEQTRTCWMTAFRLLKY
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRL..rllgqkFSVRARIDVDGM..ELKESSNL...........................NLPRTFLVSGkQR................................-SLELQARTEEEKKDWVQAINSTLL
GHKKGATKMKD.....lARFKPMQRHLFLYE.......KAIVFCKRRVegsdrypsYSFKHCWKMDEV..GITEYVKG...........................-DNRKFEIWYgEK...............................eEVYIVQASNVDVKMTWLKEIRNILL
PKIDGELKITS.....vERRSKMDRYAFLLD.......KALLICKRRG......dsYDLKDFVNLHSF..QVRDDSSG......................drdnkKWSHMFLLIEdQG...............................aQGYELFFKTRELKKKWMEQFEMAIS
LLMQGSFSVWTtkvkelARFKPMQRHLFLHE.......KAVLFCKKREegyekapsYSYKQSLNMAAV..GITENVKG...........................-DAKKFEIWYnAR...............................eEVYIVQAPTPEIKAAWVNEIRKVLT
PQGDGEIRITT.....lDKHTKQERHIFLFD.......LAVIVCKRKG......dnYEMKEIIDLQQY..KIANNPTT......................dkenkKWSYGFYLIHtQG...............................qNGLEFYCKTKDLKKKWLEQFEMALS
LVRDGSVFLKN......AAGRLKEVQAVLLT.......DILVFLQEKDqkyifaslDQKSTVISLKKL..IVREVAHE...........................-EKGLFLISMgMT..............................dpEMVEVHASSKEERNSWIQIIQDTIN
FIMEGPLTRIG......---AKHERHIFLFD.......GLMISCKPNHlpgytsaeYRLKEKFVMRKI..QICDKEDT..........................cEHKHAFELVSkDE................................NSIIFAAKSAEEKNNWMAALISLHY
FIMEGTLTRVG......---AKHERHIFLFD.......GLMICCKSNHlpgasnaeYRLKEKFFMRKV..QINDKDDT..........................nEYKHAFEIILkDE................................NSVIFSAKSAEEKNNWMAALISLQY
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KVCRGYLIKMG.....gKIKSWKKRWFVFDR.....lkRTLSYYVDKH.......eTKLKGVIYFQAI.eEVYYDHLR.....................saakspNPALTFCVKThDR................................-LYYMVAPSAEAMRIWMDVIVTGAE
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VSHSGFLYKTAllqdrrAREEFSRRWCVLGD.......GVLSYFENER.......aVTPNREIRASEI..VCLAVPPP........................dthGFEHTFEVYTeGE................................RLYLFGLESAEQAHEWVKCIAKAFV
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PEKCGYLELRG......---YKAKIFTVLRG.......NSVWLCKNEQ....dfksGLGITIIPMNVA..NVKQVDRA...........................-VKQSFEIITpYR................................-SFSFTADSEREKQEWIEAVQQSIA
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RPSQGFLSRRLsqpkldRTSSFRQILPRFRS.adhdraRLMQSFKESHesllspssAAEALELNLDED..SIIKPVHS........................silGQEFCFEVTTsSG................................-TKCFACRSAAERDKWIENLQRAVK
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SALKSEIQKEK..ankgQSRAIERLKKKMFE.......NEFLLLLNS-........------------..--------...........................-PTIPFRIHNrNG................................KSYLFLLSSDYERSEWREAIQKLQK
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FKVPGFFSKRL.....kGSIKRTKSQSKLDR....ntsFRLPSLRNADesrshgslLSPCSAVECLDL.gRGEPVSVK....................plhssilGQDFCFEVTYlSG................................-SKCFSCSSASERDKWMENLRRTVQ
-----------......-MKNWQQRWFVLRG.......DQLFYYKDKD.......eSKPQGFISLQGT..QVTELLPD........................pedPGKHLFEITPgGA......................terekvpanpEALLLMASSQRDMEDWVQAIRRVIW
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TYKQGILARKMgkktpwGKRGWKMFHTLLRG.......MVLYFLKGEGldgeslvgHMVDEPVGVHHS..LASPATHY..........................tKKPHVFQLRTaDW................................RLYLFQAPTAKEMASWIARINLAAA
LVRHGELVELAaappakLKLSSKAVYLHLFN.......DCLLLSRRKE.....lgkFAVFVHANMAEL..QVRDLSLK......................lqgipGHVFLLRLLHgQR..............................arHQLLLRARTESEKQRWISALRPSSP
KGLEGVIRKRSfcgrdqVCYRWSKRWLVVKD.......SFLLYMRPET......gaISFVQLFD-PGF..EVQVGKRS..........................tETRYGVRIDTsHR................................-SLILKCSSYRQARWWGQEITELAQ
ARICAFLWRKK......WLGQWAKQLCVIRD.......TRLLCYKSSK.......dHSPQLDVNLRGS..SVVHKEKQ.........................vrKKGHKLKITPmNA................................DVIVLGLQSKDQAEQWLRVIQEVSG
GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.......sPRPSGLYLLEGS..ICKRAPSP........krgtsskesgekqrhsrsrRRRNVLRRQPtRI...............................sKTFRLVAIELTGMT---ATLEVSFS
PECLGLLHQLE.....rSTDVWIQHYCILKD.......GCLYFYASIR.......sTQASGGLYLQGY..SVSEQTHG...........................FEQPVIELKPsSE..............................efKTFYFCAENKTENQRWIAALKTSIK
LLKGSQLLKVK......SSSWRRERFYKLQE.......DCKTIWQESR....kvmrSPESQLFSIEDI.qEVRMGHRT.................eglekfardiPEDRCFSIVFkDQ...............................rNTLDLIAPSPADVQHWVQGLRKIID
SSHRSLVQRVEvslgehPCDRGEQVTLFLFN.......DCLEIARKRHdrtrppasLKHIHLMPLSQI.kKVLDIRET..........................eDCHNAFALLVrPP...........................teqanVLLSFQMTSELPKESWLKMLCRHVA
EALKEVVLRYSdeaamdSGARWQRGRLVLRS.pgpghsHFLQLFDPPK.......sSKPKLQEACSSI.rEVRPCTRL........................empDNLYTFVLKVqDQ................................TDIIFEVGDEQQLNSWLAELRASTG
EALKEVVLRYSdeaamdSGARWQRGRLVLRS.pgpghsHFLQLFDPPK.......sSKPKLQEACSSI.rEVRPCTRL........................empDNLYTFVLKVqDQ................................TDIIFEVGDEQQLNSWLAELRASTG
VIMADSLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTPK.......vGQWVGTVLLHCC..ELIERPSK...........................KDGFCFKLFHpLD.........qsvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
LVKDGFLVEVS......-ESSRKLRHVFLFT.......DVLLCAKLKKhpfpdhelEDMKMKISALKS..EIQKEKAN...kgqsraierlkkkmfenefllllnSPTIPFRIHNrNG................................KSYLFLLSSDYERSEWREAIQKLQK
PEIEGVLWLKD.....dGKKSWKKRYFLLRA.......SGIYYVPKGK....akvsRDLVCFLQLDHV..NVYYGQDY.....................rnkykaPTDCCLALKHpQI...........................qkksqYIKYLCCDDARTLHQWVNGIRIAKY
SMVEGSELKKV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK........DSEKAKIDIKSI.kEVRTGKNT...............difrsngiseqiSEDCAFSVIYgEN...............................yESLDLVANSADVANIWVTGLRYLIS
VIFMSQVVMQH.....gACEEKEERYFLLFS.......SVLIMLSASP....rmsgFMYQGKIPIAGM..VVNRLDEI..........................eGSDCMFEITGsTV................................ERIVVHCNNNQDFQEWMEQLNRLTK
LVCCCQLYEVP.dpnrpQRLGLHQREVFLFN.......DLLVVTKIFQ.kkkilvtYSFRQSFPLVEM..HMQLFQNS...........................YYQFGIKLLSaVP...........................ggerkVLIIFNAPSLQDRLRFTSDLRESIA
LLKRGELFLLEessifrKIASRPTCYLFLFN.......DVLVVTKKKS.....eesYLVQDYAQLDHV..QVRKLEPS...............epllpggssrssSVPYPFQVNLlHN...........................segrqEQILLSSDSASDRARWITALTYKER
GTKRGFLSKKA.....aEASRWHEKWFALYQ.......NVLFYFEGEQ.......sGRPAGMYLLEGC..SCERTPAP.............prtnagpagardalDKQYYFTVLFgHD..............................gqKPLELRCEEEQAGKEWMEAIHQASY
DLSMGDLLLHTpaslgkWKKEPELAAFVFKT.......AVVLVYKDGSsiyeewdpFRFRHMIPTEAL..QVRALPSA.........................daEANAVCEIVHvKS.........................esegrpeRVFHLCCSSPESRKDFLKSVHSILR
FLHSGKLYKAK......---SNKELYGFLFN.......DFLLLTQITKspksnlqyKMYKTPIFLNEV..LVKLPTDP..........................sGDEPIFHISHiDR................................-VYTLRAESINERTAWVQKIKAASE
CIVHGYMSKMG....npFLTQWQRRYFYLFP.......NRLEWRGEG-........EAPQSLLTMEEI..QSVEETQI...........................KERKCLLLKIrGG................................KQFVLQCDSDPELVQWKKELRDAYR
AVMEGPLFLQS...qrfGTKRWRKTWAVLYP.asphgvARLEFFDHKGrggrggsrRLDCKMIRLAEC.vSVVPVTVE.......................sppePGAAAFRLDTaQR................................-SHLLAADAVSSTA-WVQTLCRTAF
LVKRGELTAYVdtvlfsKRMSKQQVYFFLFN.......DVLIITKKKSeesynvndYSLRDQLLVESC..DNEELNSS.............pgknpstmlysrqsSATHLFTLTVlSN...........................hasekVDMLLGAETQSERARWITALGHSSG
IQREGALRFMVaasgpgGTAQWQKCRLLLRR.avagerFRLEFFVPPK.......aSRPKVSIPLSAI.iEVRTTMPL........................empEKDNTFVLKVeNG................................AEYILETIDSLQKHSWVADIQGCVD
LLKDSFMVELV......-EGARKLRHIFLFT.......DLLLCTKLKKqsggktqqYDCKWYIPLTDL..SFQMVDEL................ealpniplvpdEELDALKIKIsQI................................----------------KSDIQREKR
LKEQGQLLHRD.pftviCGRKKCLRHVFLFE.......DLLLFSKLKG.seggsetFVYKQAFKTADM..GLTENIGD...........................-SGLCFELWFrRR.............................rarEAYTLQATSPETKLKWTSSIAQLLW
IKQIGWLTEQL......PSGGTAPTLALLTE.......KELLFYCSLP..qsrealSRPTRTAPLIAT.sSAHRLVHS..................gpskgsvpyDAELSFALRTgTR.............................hgvDTHLFSVESPQELAAWTRQLVDGCH
LVYNGDLVEYD....adHMAQLQRVHGFLMN.......DCLLVATWLP...qrrgmYRYNALYPLDRL..AVVNVKDN..........................pPMKDMFKLLMfPE................................-SRIFQAENAKIKREWLEVLEETKR
TAYEGHVRIPK...pagVKKGWQRALAVVCD.......FKLFLYDIAE.gkasqptSVISQVIDMRDE..EFSVSSVL.................asdvihasrkDIPCIFRVTAsQL..........................sapsnkCSILMLADSENERSKWVGVLSELHK
LLREGPVLKIS.....fRRSDPMERYLVLFN.......NMLLYCVPRV..lqvgaqFQVRTRIDVAGM..KVRELTDA...........................EFPHSFLVSGkQR................................-TLELQARSRDEMVSWMQACQAAID
LIKEGQILKLA.....aRNTSAQERYLFLFN.......NMLLYCVPRF..slvgskFTVRTRVGIDGM..KIVETHNE...........................EYPHTFQISGkER................................-TLELQASSEQDKEEWIKALQESID
VQMEGYLGRKHgpnkkaSNRSWNNLYCVLRN.......SQLTFYKDAK.nlalgvpYHGEEPLALRHA..ICEIAVNY..........................kKKKHVFKLRLsNG................................SEWLFHGKDEEEMLMWLQSMSTAIN
IRHLGWLAEKV...rekEGTRWKPRLSKLLL.......KTLVAKDSLKgkkqewlsGILGNEFILITF..KLVHSGPG.....................kgspqaGMDLSFATRTgTK.............................qgiETHLFRAEISRDLSHWTRSIVQGCH
LELGTVMTVFN...arkSTPERRTVQMIMET.......RQVAWSKTA-........DKIEGFLDIMEI.kEIRPGKNS................kdferakavrhKAECCFTILYgTQ.............................fvlSTLSLATDSKEDAVKWLSGLKILHQ
LIHSGELTRVT.....qPQARSQQRMFFLFD.......RQLIYCKKDL...lrrdvLYYKGRLDMDDL..EVVDVEDG....................kdrdlhvSVKNAFRLYCgTT...............................gDSHLLCARKPEQKQRWLKAFARERE
PVKEGPLFIHRkgkgplASSSFKKLYFSLTT.......EALSFAKTSS.....skkSTFIKLASIRAA.eKVEEKSFG...........................-SSHIMQVIYaDD............................vgraQTVYLQCKCVNELNQWLSALRKAST



KGLEGMIMKRSccghgrACYRWSKRWLIVKD.......SFLLYMKPDS........GAIAFVLLVDKE.fRVKVGRKE..........................tETKYGLRIDNlSR................................-TLILKCNSYRHARWWGGAIEEFIR
AQMEGFLNRKHahnkkaSSRSWHNVYCVINN.......QEMGFYKDAK.saasgipYHSEVPVSLKEA..ICEVALDY..........................kKKKHVFKLRLsDG................................NEYLFQAKDDEEMNTWIQAISSAIS
LLCHGELKNKS......----GHKLYIFLFQ.......DILVLTRPVT.rnerhlyQVYRQPIPVQEL..VLEDLQDG...........dvrmggsfrgafgnsdKAKNIFRVRFqDP.............................spgHSHTLQANDVFHKQQWFNCIRAAIA
SIKEGILKLKEepskilSGNKFQDRCVVLRD.......GHLFIYKDPK.......sSKHDKMFPLRAM..KFYLGVKK.........................kmKPPTSWGLTVySE...............................kHHWHLCCDSLQAQMEWMASIFIAQH
VSKKGYLHFLE.....pHTAGWAKRFVVVRR.......PYAYMYNSDK.......dTVERFVLNLSTA..QVEYSEDQ.......................qamlKTPNTFAVCTeHR................................-GILLQANSDKDMHDWLYAFNPLLA
IQREELLSFMGltsgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.......aSRPRLSIPCSTI.tDVRTATAL........................empDRENTFVVKVeGP................................SEYILETSDALHVKAWVSDIQECLS
LMKLGTVARRG......AMGIWKEFFCELSP.....leFRLYLSDEE-........RTCVESCSLLRC..EAVGPAH-...........................-SDGRFELVFsGK................................-KLALRASSQDEAEDWLDRVREALQ
IRHLGWLAEKV...pgeSEKQWKPALVVLTE.......KDLLIYDSMP..rrkeawFSPVHSYPLLAT..RLVHSGPG.....................kgspqaGMDLSFATRTgTK.............................qgiETHLFRAEISRDLSHWTRSIVQGCH
LVCCSRLFEVT.dvnklQKQAAHQREVFLFN.......DLLVILKLCP.kkkssftYTFCKAVGLLGM..RFHLFENE...........................YYSHGITLATpLS...........................gsekkQVLHFCALGSDEMQKFVEDLKESIA
IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER.....aayFRCYHKVELNNV.kNVARLPKS...........................TKKHAIGIYFnDD................................TSKTFACESDLEADEWCKVLQMECV
FIRLGSLSKLS......-GKGLQQRMFFLFN.......DVLLYTSRGL...tasnqFKVHGQLPLYGM..TIEESEEE..........................wGVPHCLTLRGqRQ................................-SIIVAASSRSEMEKWMEDIQMAID
SRLEGWLSLPV..rnntKKFGWVKKYVIVSS.......KKILFYDSEQ....dkeqSNPYMVLDIDKL.fHVRPVTQT...................dvyradakEIPRIFQILYaNE............................geskKEPEFPVEPVGEKS------NYICH
FIREGCLHKLT......-KKGLQQRMFFLFS.......DMLLYTSKSV...tgashFRIRGFLPLRGM..LVEESENE..........................wSVLHCFTIYAaQK................................-TIVVAASTRLEKEKWMQDLNAAIQ
FLRQGWLLVVP......PTGEPRPRMFFLFS.......DVLLMAKPRPlhllksgtFVCRALYPMSQC..HLSRVFGH........................sggPCGGLLSLSFpHE................................-KLLLMSTDQEELSQWHHSLTLAIR
LIYTGEMAWIY.....qPYGRNQQRVFFLFD.......HQMVLCKKDL...irrdiLYYKGRIDMDKY..EVIDIEDG....................rdddfnvSMKNAFKLHNkET...............................eEVHLFFAKKLEEKIRWLRAFREERK
LVLEGTFRIQK......---AKKERTLFLLD.......QLLLITKKRD......dtFTYKAHILCGNL.mLVEVIPK-...........................-EPLSFSVFHyKN..............................pkLQHTVQAKSQQDKRLWVLHLKRLIL
LIHSGELTKIT......RQGKSQQRIFFLFD.......HQLVSCKKDL...lrrdmLYYKGRMDMDEV..ELVDVEDG....................rdkdwslSLRNAFKLVSkAT...............................dEVHLFCARKQEDKARWLQAYADERR
IMKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER.....aayFRCYHKVELNNV.kNVARLPKS...........................TKKHAIGIYFnDD................................TSKTFACESDLEADEWCKVLQMECV
GRGGGAAGLTS...gggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.......aSRPRLSIPCSTI.tDVRTATAL........................empDRENTFVVKVeGP................................SEYILETSDALHVKAWVSDIQECLS
RGFEGKLTAQGpeagglLSSRGRERRVFLFE.......QIIIFSEALGgrggaqpgYVYKNSIKVSCL..GLEGNLQG...........................-NPCRFALTSrGP............................eggiQRYVLQASDPAVSQAWIKQVAQILE
LELQGELTELGggvlftSRPRFTPLCLLLFS.......DLLLITQPKS...gqrlqVLDYAHRSLVQA..QQVPDPSG...........................PPTFRLSLLSnHQ.............................grpTHRLLQAASLSDMQRWLGAFPTPGP
LIKEGSIQKLS.....aKNGTTQDRHLFLFN.......NVMLYCVPKL..rlmgqkLSVREKMDISDL..QVQDIVKP...........................NAACTFIITGrKR................................-SLELQTRTEEEKKEWIQVIQATVE
PELADYIKVFK..pkklTLKGYKQYWCTFKD.......TSISCYKSKE.....essGTPAHQMNLRGC..EVTPDVNI..........................sGQKFNIKLLIpVA.............................egmNEIWLRCDNEKQYAHWMAACRLASK
LLLEGPVRVKE......GREGKMDVYLFLFS.......DVLLVTKPQR...kadraKVIRPPLMLEKL..VCRPLRD-...........................--PNSFLLIHlTE...........................fqcvsSALTVHCPSSTERARWLEKTQHAQT
VSKKGYLHFKE.....pLSSNWAKHFVVVRR.......PYVFIYNSDK.......dPVERGIINLSTA..QVEYSEDQ.......................qamvKTPNTFAVCTkHR................................-GVLLQALNDKDMNDWLYAFNPLLA
IESQGELILQEvwdpktLIRKGRERHLFLFE.......MSLVFSKEVK.dssgrskYLYKSKLFTSEL..GVTEHVEG...........................-DPCKFALWVgRT............................ptsdNKIVLKASSIENKQDWIKHIREVIQ
LLHSGKLYKTK......---SNKELHAFLFN.......DFLLLTYLVRnskssaqfRMYKTPIFLNEV..LVKLPTDP..........................sSDEPVFHISHiDR................................-VYTLRTDNINERTAWVQKIKGASE
VRKAGALAVKNkkvesaTRRKWKHYWVSLKG.......CTLFFYETDG.rsgidhnSVPKHAVWVENS..IVQAVPEH..........................pKKDFVFCLSNsLG................................DAFLFQTTSQTELENWITAIHSACA
LILQDAFQVWD...pksLIRKGRERHLFLFE.......ISLVFSKEIK.dssghtkYVYKNKLLTSEL..GVTEHVEG...........................-DPCKFALWSgRT............................pssdNKTVLKASNIETKQEWIKNIREVIQ
TAYKGYVKVPK...ptgVKKGWQRAYAVVCD.......CKLFLYDLPE.gkstqpgVVASQVLDLRDE..EFAVSSVL.................asdvihatrrDIPCIFRVTAsLL..........................gspsktSSLLILTENENEKRKWVGILEGLQA
LTAQGKLLQQDieldagMQSRTKERRVFLFE.......QIVIFSELLR.kgsltpgYMFKRSIKMNYL..VLEDNVDG...........................-DPCKFALMNrET...............................sERVILQAANSDIQQAWVQDINQVLE
LTAQGKLLQQDieldagMQSRTKERRVFLFE.......QIVIFSELLR.kgsltpgYMFKRSIKMNYL..VLEDNVDG...........................-DPCKFALMNrET...............................sERVILQAANSDIQQAWVQDINQVLE
EQMEGMLCRKQafnkkaANRSWQNVYCVLRR.......GSLGFYKDAR...aasagVPYHGEVPVSLA..RAQGSVAF........................dyrKRKHVFKLGLqDG................................KEYLFQAKDEAEMSSWLRVVNAAIA
DTKHGMMKFREllglglPSGGFHDRYFILNS.......SCLRLYKEVR.......sHRPEKEWPVKSL..KVYLGVKK.......................klrpPTCWGFTVVHeTE............................khekQQWYLCCDTQMELREWFATFLSVQH
PEIQGFLQLRG.sgrgsGRKLWKRFFCFLRR.......SGLYYSTKGT....skdpRHLQYVADVNES..NVYVVTQG.....................rklygmPTDFGFCVKPnKL...........................rnghkGLHIFCSEDEQSRTCWLAAFRLFKY
LLLEGSLRMKE......GKDSKMDVYCFLFT.......DLLLVTKAVK...kaertKVIRPPLLVDKI..VCRELRD-...........................--PGSFLLIYlNE...........................fhsavGAYTFQASSQALCRSWVDTIYNAQN
VTYMSQVTIQC.....aGSEEKNERYLLLFP.......NLLLMLSASP....rmsgFIYQGKLPTTGM..TITKLEDS..........................eNHRNAFEISGsMI................................ERILVSCTSQQDLHEWVEHLQKQTK
LETSSYLNVLV......-NSQWKSRWCFVRD.......SHLHFYQDRN......rsKVAQQPLSLVGC..DVLPDPSP...........................DHLYSFRILHnGE................................ELAKLEAKSSEEMGHWLGLLLSESG
YYKERLLYLEEcchgelKNNRGVKLHVFLFQ.......EVLVITRAVT.hneqlcyQLYRQPIPVKDL..TLEDLQDG...........evrlggslrgafsnneRVKNFFRVSFkNG.............................sqsQTHSLQANDTFNKQQWLNCIRQAKE
VRKAGWLFFKPrklelvARRKWKQYWVTLKG.......CTLLFYETYG.knsteqnSAPRCALFAEDS..IVQSVPEH..........................pKKEHVFCLSNsCG................................DVYLFQATSQTDLENWVTAIHSACA
PEIHGFLHAKE.....qGKKSWKKAYFFLRR.......SGLYFSTKGT.......sKEPRHLQLFSEF.sTSHVYMSL...................agkkkhgaPTPYGFCLKPnKA............................ggprDLKMLCAEEEQSRTCWVTAIRLLKD
GHRKGATKMKD.....fARFKPMQRHLFLYE.......KAVMFCKRRFegadrypsYSFKHCLKMEDV..GITEHVKG...........................-DNRKFEIRYsEK...............................eEIYIVQAPNVDVKMLWLKEIRKILV
LKEQGQLVRQD.eftvrAGRHKACRRVFLFE.......ELLLFSKPRR.gpagvdiFTYKRSFKMADL..GLTECCGE...........................-SQLRFEIWFrRR.............................karDLFVLQASDVATKQAWTADISRLLW
LHLEGALCWKS......TSGRLKDVLAVLLT.......DVLLLLQEKDqkyvfasvDSKPPVISLQKL..IVREVANE...........................-EKAMFLISAsMQ..............................gpEMYEMYTSSKEDRNIWMAHIRRAVE
GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.......sPRPSGLYLLEGS..ICKRAPSP................krgtsskesgeKQQHYFTVNFsND..............................sqKTLELRTEDAKDCDEWVAAIARASY
LIHEGCLLWKT......ATGRFKDVLLLLMT.......DVLVFLQEKD.qkyiftsLDKPSVVSLQNL..IVRDIANQ...........................-AKGMFLISSgPP................................EMYEVHAASRDDRTTWIRVIQQSVR
PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG......ysYELKEVIELLFH..KMTDDPMH.................nkdikkshgkMWSYGFYLIHlQG...............................kQGFQFFCKTEDMKRKWMEQFEMAMS
SRIEGWLSVPN..rgniKRYGWKKQYVVVSS.......KKILFYNDEQ....dkeqSNPSMVLDIDKL.fHVRPVTQG...................dvyraeteEIPKIFQILYaNE............................gecrKDVEMEPVQQAEKT----NFQNHKG
LIHEGCLLWKT......ATGRFKDVLLLLMT.......DVLVFLQEKD.qkyiftsLDKPSVVSLQNL..IVRDIANQ...........................-AKGVFLISSgPP................................EMYEVHAASRDDRTTWIRVIQQSVR
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRL..rllgqkFSVRARIDVDGM..ELKESSNL...........................NMPRTFLVSGkQR................................-SLELQARTEEEKKDWVQAINSTLL
LLMQGSFSVWTtkvkelARFKPMQRHLFLHE.......KAVLFCKKREegyekapsYSYKQSLNMTAV..GITENVKG...........................-DTKKFEIWYnAR...............................eEVYIIQAPTPEIKAAWVNEIRKVLT



PQGDGEIRITT.....lDKHTKQERHIFLFD.......LAVIVCKRKG......dnYEMKEIIDLQQY..KIANNPTT......................dkenkKWSYGFYLIHtQG...............................qNGLEFYCKTKDLKKKWLEQFEMALS
PKIDGELKITS.....vERRSKTDRYAFLLD.......KALLICKRRG......dsYDLKASVNLHSF..QVRDDSSG......................erdnkKWSHMFLLIEdQG...............................aQGYELFFKTRELKKKWMEQFEMAIS
PEIQGFLQVKE.....vGRKSWKKLYVCLRR.......SGLYYSTKGT....skepRHLQLLADLEES..SIFYLIAG.....................kkqynaPNEHGMCIKPnKA...........................ktemkELRLLCAEDEQIRTCWMTAFRLLKY
FIMEGPLTRIG......---AKHERHIFLFD.......GLMISCKPNHlpgyssaeYRLKEKFVMRKI..QICDKEDA..........................cEYRHAFELVSkDE................................NSVIFAAKSAEEKNNWMAALISLHY
LVRDGSVFLKS......TTGRLKEVQAVLLT.......DILVFLQEKDqkyvfaslDHKSTVISLKKL..IVREVAHE...........................-EKGLFLISMgVK..............................dpEMVEVHASSREERNSWIQIIQDTIN
FIMEGTLTRVG......---AKHERHIFLFD.......GLMICCKSNHlpgassaeYRLKEKFFMRKV..QINDKDDT..........................sEYKHAFEIILkDG................................NSVIFSAKSAEEKNNWMAALISLQY
LLHDGLVYWKT......ATGRFKDILALLLT.......DVLLFLQEKDqkyifaavDQKPSVISLQKL..IAREVANE...........................-ERGMFLISAsSA..............................gpEMYEIHTNSKEERNNWMRRIQQAVE
EVKSGFLEKRS.....kFLKSYSRGFYVLTP.......SFLHEFKTPD....khkfSTPLMSIPLVEC..TVTEHSKK.....................tksnseQGKNKFILRTnSN..........................glihrgHNWVFKVDSYDDMIEWFGNIKALSS
RYLQGYLLKKR....rkRLQGFKKRFFTLDF.....ryGTLSYYLNDH.......nQTCRGEIVISLS..SVSANKK-...........................--DKIIIIDSgME................................-VWVLKATTKENWQSWVDALQTCFD
ADFSGWMSKKG....sgAMSTWKTRFFTLHG.......TRLSYFSSTT.......dTRERGLIDITAH..RVVPAKED...............dklvslyaastgKGRYCFKLLPpQP.....................gskkgltftqpRTHYFAVDNKEEMRGWMAALIKTTI
ADCSGWMSKKG....tgAMGTWKQRFFTLHG.......TRLSYFTNTN.......dEKERGLIDITAH..RVLPASDD...............drlislyaaslgKGKYCFKLVPpQP.....................gskkgltftepRVHYFAVENKSEMKAWLSAIIKATI
EIKSGFLERRS.....kFLKSYSKGYYVLTP.......NFLHEFKTAD....rkkdLVPVMSLALSEC..TVTEHSRK..................nstsspnstGSDAKFVLHAkQN..........................giirrgHNWVFKADSYESMMSWFDNLKILTS
PTYKGYLKKWT.....nFAQGYKLRWFILSS......dGKLSYYIDQA.....dtkNACRGSLNMSSC..SLHLDSS-...........................-EKLKFEIIGgNN..............................gvIRWHLKGNHPIETNRWVWAIQGAIR
IYKEGYLLQDG....gdLKGKIENRFFKLHG.......SQLSGYHEI-........-SRKAKIDINLL..KVTKVLRN..........ediqadnggqrnftdwvLFNECFQLVFdDG................................ERITFNAECSEEKSDWYNKLQEVVE
KKKSGWVSYKD...dgiLSFIWQKRYLMLHD.......SYVALYKNDK......qnDDAILKIPLTSI.iSVSRTQL-...........................-KQYCFELVRcSD...........rnsvssgsssslnvssdsnskKSIYIATKTESDLHSWLDAIFAKCP
QVCSGILYTKVkkkklfNRAKWQKFNVELTN.....tsFNLYSFKTG-........-KLKKSIKLDKI.iDCIELDNN.......................skmkNDDTNFALITfDE................................-RLSFKAANDQDMVDWIINFKSGIL
QGKQGYLVIRSkhafkdMIDRHTTKWFLVRN.......SYLTYVSDLS.......sTTPLDVFLIDWK.fKVRFSGNKleefgiendannildkngkskthqkksNISSKLLLLTlEN..............................seRKLKIICKSESSLKQWMSSIIKMST
CIKAGYFLKKS.....eLLPTYHQGYFVLTS.......NYIHEFQSSDrgirkksyLAPIMSIPLNDC..TLKDASSThkflkgskpknkntksseldqfyaaaqKESNNYVTWTfKI................................VSPEPSEEELKHFKRWVQDLKNLTS
KGLSGWLYMKTtvghdpKRVVWVRRWCFLQN.......NVFGVFSLSP....sktyVEETDKFGILWI..TVEYLPKE...........................PRNFCFKLRIqNP......................nckteeentyIDIILQAESIDELKSWINTLTSHKR
PTYKGFLKKWT.....nFAHGYKLRWFILSG......dGNLSYYKDQS......hvDRPRGTLKVSTC..RLHIDSS-...........................-EKLNFELLGgIT..............................gtTRWRLKGNHPIETTRWVNAIQSAIR
VKKEGWISYKV...dglFSFLWQKRYLVLND.......SYLAFYKSDK......cnEEPVLSVPLTSI.tNVSRIQL-...........................-KQNCFEILRaTD..............qkenispinsyfyesnskRSIFISTRTERDLHGWLDAIFAKCP
VLQRGIMIRMT.....rRRRKFYEFKLINNN.......GQIIWKDGS-........-KYLELDSVKDI..RIGDTAST...............yqeevdpkrlrsDSKLWIAIIYkVS.............................nklKALHVVALNELDFNTFLSCICGLVK
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CQKSGFLELKG......---TKSKIYTAIIM.......EQIWLYKSEQ......cfKNGIGITVIEAR..GATIRDG-...........................-KGKSFDLITpYK................................-TFSFTAETDREKRDWMEALQESIA
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FLKEGTLMKLS......-RKVMQPRMFFLFN.......DILLYTTPVQ.....sgqYKVNSMLSLAGM..KVSKPSQE...........................AYQNELNIESvER................................-SFILSANSATERDEWLEAIATAID
LDLSSYLLKPV......---QRISKYSLLLQ.......DLLRECECVT..naelqrTEIHTALNIIQF..QLRHGNNL........................lamDDIYGCDVNLkEQ..........................gqlirqDEFLLTFRK--------KKCYRHIF
PEIEGVLWLKD.....dGKKSWKKRYFLLRA.......SGIYYVPKGKyflrplqtLRHYFGFYRDYI..NHIKNDR-...........................-ELYKYELFHpQI...........................qkksqYIKYLCCDDVRMLHQWVNGIRIAKY
CEKKGYLLKKS....dgLRKVWQRRKCSVKG.......GILTISHATS........NRQPVKLNLLTC..QVKPSAE-...........................-DRKCFDLIShNR................................-TYHFQAEDEQEFIIWISVLTNSKE
VKREGWLHFKQgkkvgsAIWPWRRVFSVLRT.......HSLFLYKDKRkgaqlgggAEDEQPISIRGC..LVDIAYSE..........................tKRKHALRLTTqDF................................CEYLLQAEDREDMLEWIRVIRDNSK
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VIRKGWLTLNI....siMKGGSKEYWFVLTA.......ESLSWYKDEE.......eKEKKYMLPLDNL..KLRDVEKG.........................fmSTKHIFAIFNtEQ.........................rnvykdlRQIELACDSQEDMDSWKASFLRAGV
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VLKKGWLIHNT.....sTDTLKKRHYWVLDG.......KSITLYPNEN.......tSKYYKEISLSEV.lQVRGADQI...........................SGDHSLELQTgSL.....vycvfaeqdgpapkltrsklqrrvdisELYQIFSDE---------VLGSGQF
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DPRCGYVGVLV......-NRCWREHWCRVRA.......GSLYLYQEKG......eqRVPHTTVGLKGC..EVVPGLG-...........................-PKHPFALRIlKG..............................gaEVAALEASCSEDMGRWLGVLLAETG
DPRCGYVGVLV......-NRCWREHWCRVRA.......GSLYLYQEKG......eqRVPHTTVGLKGC..EVVPGLG-...........................-PKHPFALRIlKG..............................gaEVAALEASCSEDMGRWLGVLLAETG
LLRGGDLIKVK......SNSWKKTRFLKLNE.......DCKTIYQSSS......kaFKRESSFELAEI.dSVRLGRQS.................eglqkytyssIENRCFSIIFkGR...............................rENLDLIASSDDEANCWVNSLEKVIN
LLQEGDIQVCVkiltskFLRRWEPHHLTLTD.......SSLVSATPTG......ymEAPLSYSTIEDL..QLLSWDNA...........................-PKYCVQLSFpGG................................-TVLLQAANSYLRDQWFHSIQWKKK
LLHHGADSSVSggavggRGTRWHKCRLVLKEggdggleYFLEFYIPPK.......sSKPRLTVPCCSI.vDVRSTTAI........................evpDKENTFLLQMeGQ................................VQYVIETRDAVQMRAWLSDIRNAIC



ILKEGELEKRS....dnLLQFWKRKTCVLTT.......DSLNIYTDQQ.......kKNKSKELKLQSI.kKVDCVEHT...........................GKFVYFTIVTtDN................................KEIDFRCSD--EKNCWNAVIAIALV
LVREGPVTELR.dfslkDREEERSVYMHLFN.......DYLLLSIRKEggrftvidHAPVSELRAENC..RFKLHSL-...........................-QKNLFRLHMpQK................................-ALLLRTDTQADNLRWISALSRPYP
DELGGKLSKWT.....nYIHGWQDRWIALKG.......NILSYYRSAD.....ekeYGCRGSICLSKA..VITPHEF-...........................-DECRFDISVnDS................................-IWYLRAEHPLLRQQWIDTIELHKV
ARICAFLWRKK......WLGQWAKQLCVVRE.......HRLLCYKSSK.......dQTPLLDISLLGC..SVVYKEKQ.........................tkRKEHKLKISPlGA................................EAIVLGLQSKEQAEQWLKVIQEISP
LVRQGELCVCG....ggRRKKTGVRNVFLYQ.......NFMIFTKHKT.pnpgnsvYSFKHSIKTGEM..GLTQSVGE...........................-DGLRFEVWVrQA............................srtrDCLTLQTASHQDRESWTHDIAQLLW
LKKSGELAVYTdlsifrKAFSFKSYYLFLFN.......DVLIVTKKK-........-SEESYVVLDYA..TVEKVEVE.....................eemsdsKLNLKLMMNPnSD.............................grsEQLVLVAEN---------------K
DTYKGWLFKWT.....nYIKGYQRRWFVLSN.......GLLSYYRTQA.....emgHTCRGTINLATA..NIAVEDS-...........................---CNFVISNgGT................................QTYHLKASSEVERQRWITALELAKA
TERSGNLYKKS....dgLRKVWQKRKCTVKN.......GYLTISHGTA........NRPPAKLNLLTC..QVKHNPE-...........................-EKKSFDLIShDR................................-TYHFQAEDEPECQIWISVLQNSKE
LEKHGELQELSrgslfsMRNRCSPVYMFLFN.......DLLILTTRKS...gcpdrFTVIDYAHRSLV..QVQATVNS........................lgpHLDHCFSLTLlEN...........................hrgstCEHLLKANTESDMHRWIAAFPSINE
ATMEGYLYVQE...kwaLGVTWVKNYCKYFK......dNKLFIMVPME...qkagiKQTTAQLTLKSC..IRRKTDST...........................DKRFCFDIETsER...............................gSPVLLQAISEVNRKQWIEAMDGKEP
------MTKRC......--------------.......-TLFFYETDG.rsgidhnSVPKHAVWAENS..IVQAVPEH..........................pKKDFVFCLSNsLG...........................dsflfQVIKLPTCSQTELENWITGIHSACA
KDRVAFLKVLM......-NCQWQSLWCWVKD.......GNLKMYRDEA......slEIPEYTVHLRGS..DVRPGPD-...........................-TEHAYRITItQH..............................gdHVVVLEANCADDRDQWVQLLQDECS
DELGGKLSKWT.....nYIHGWQDRWIALKG.......NILSYYRSAD.....ekeYGCRGSICLSKA..VITPHEF-...........................-DECRFDISVnDS................................-IWYLRAEHPLLRQQWIDTIELHKA
IRLEGWLSLPV..rnntKRFGWERKYVVVSS.......KKILFYNSEQ....dkehSNPYMVLDIDKL.fHVRSVTQT...................dvyradakEIPRIFQILYaNE...geskkeqeleplpgdkssyichkghefipTLYHFPTNC-----------EACTK
ITYVTKVKLQH.....mPCQEQYDRLLVLYP.......NYLIILSEES......dgLFYKGKLPLNMI..TVTTPCQD...........................IKPNTFMIEGkLI................................NPIIVSCLNKSEFHDWIQYFKNADV
LLKKGEVQQMSstrtmrSRKLYHPIYLFLFN.......NLLLITKRNS......sgDKFQVLDSCSRS..MLRTEDLE.......................dqgqMLACVFVLKLlEN...........................qedreVSYMLKTESVSDKLRWICALTPNRR
IVMADWLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTNK.......nGQWVGTVLLNAC..ELIERPSK...........................KDGFCFKLFHpLE.........qsiwavkgpkgeavgsitqplpsSHLIFRAASESDGRCWMDALELALK
VPTCGYLNVLS......-NNRWRERWCQLKD.......NQLFLHKDRA......dlKTHMASLPLRGC..EVIPGLDS...........................KHPFAFRLLRnGQ................................EVAVLEASSSESMGRWLGVLLAETG
SSHRSLVHRVEialgdkPCDRGEHVTLFLFN.......DCLEIARKRHgqtrppaqLKHITLMPLSQI.rRVLDIQDT..........................eECQNAFALVVrPP.........................teqenllFSFQLTAED-TLKTTWLRTLCRQVA
LVKHGELLEVDsisgskFKLTTRPVYLHLFN.......DCLLLSRRKE.....swkFMVFVHAKIEDL..KVKDLSQK......................lqgisGFIFYLQLCEgQQ..............................lkHQILLKSPTESSKQRWITAMFPSDP
EECKGWLFKKT.....hYTRRWKMSWFHLKD.......GKLIYGLNE-........ESAEKVIDLAGA..RMEVHDGD...........................-GSYCWSITPkDG...............................kRVYLLRAANAAEQRLWMTAILETQL
LLLQGNLLKIS......-AGNIQERVFFLFD.......NLLVYCKRKStksingpqYVFRGRINTEVM..EVENVEDG..................tadyhsnnyTVTNGWKIHNtAK................................NKWFVCAKNAEDKQKWLDAILKERE
IVHMGWVCEQTadadrdADAAHCCRFLALRG.......SALLIFRTPPwtqaeasfHLCEVLFKVHKL.wIAEDCWIQ............tklymglqqdgelrdSEPFCFSVLLgHG................................QSFCFSVELGSDLVLWEKAFQRAVF
VFHKGFLKRKAgkrtpwGKRSWKTFYAMLKG.......MVLYLQKDDY....vkdgQGSDEVLSVHHA..LAEQALQY..........................tKRPHVFRLQTaDW................................RVFLFEAPTTEQMNSWIGRINLVSA
LKEQGQLIRQD.eflltFRKKKCYRHIFLFQ.......DLILFSKTRK.tdigndtYIYKQSFKTSDI..GMTHNSGD...........................-SGLCFEIWFrRR.............................ktqDTYVLQAASREVKESWTRDLERILW
IRHLGWLAEKT....esERQSWKPVLVMLTE.......KDLLLFDSMP..rmrehwLTPTHTYPLLAT..RLVHSGPD.....................kgspqpGGELSFATRTgTR.............................lgiEAHLFRAETCKDLSLWTRHIVTGCH
VMNDGYLEKRS....ngLLQLWKKKRCVLSD.....egLRLYGCKGDS........GKEMRFEQMTTL..DCVEYKR-...........................-GLVYFTIVMnDG................................KEVDFRC--QQEGTAWNAEIALALV
FMMEGCEMKKV.....rSNSRMYNRYFLLDP......dMRWLRWEPSK.......kDSEKAKLEIKSI.kEVRLGKKT...............pvlrsnglsdqfPEECAFSIIYgDN...............................yESLDLVASTADVVSTWVMGLRYLVS
FLHSGKLYKAK......---SNKELYGFLFN.......DFLLLTQIIKsakshlqyRMYKTPIFLNEV..LVKLPTDP..........................sGDEPIFHISHiDR................................-VYTIRAESINERTAWVQKIKAASE
LLKDGFMVELV......-EGARKLRHVFLFT.......DLLLCAKLKKliggksqqYDSKWYIPLSDL..TFQTAEESslrseiqrerrankgskvmerlkkklsEQESLFLLNSpNM.......................plrvhnrngKSYMFLISSDYERAEWKEVIREQQK
SMVDGSELRKV.....rSNSRVYHRYFLLDA.....dmQSLRWEPSKK........ESDKAKIDVKSI.kEVRTGKNT...............dtfrtngisdqiSEDCAFSIIYgEN...............................yESLDLVANSADVANIWVTGLRYLIS
VCKEGQLRYLEddtisdTAPQWQRCRLQVRRehsasqrYLLELYDPPK......dyRMPKISVHCSDI.kEIRRCNRL........................empDNMNTFVLKVaGL...............................tGGFIFEADNEQQVSSWTTELRECMS
LIKEGHILKLA.....aRNTSAMDRYLFLFN.......NMLLYCVPKF..slvgqkFTVRTRIGIEGM..NVKETFNE...........................DYPHTFQVSGkER................................-TLELQASSKLDKESWIKAFTETID
LVQEGTLKQLIggnhkaSIVSRKDLYIHLFN.......DLLLLSVRSG......qrFLVQDHALFPDH.vRAEEIKTT........................ilgLPSESLLLHLtKK...........................hnrssSALILAARNELEKETWIKALSSK--
DLSMGDLLLYDpsslmkGKRDPELAAFVFRT.......AVVFVCKDCSstlderdpFRFRHMISTDAL..QVRNLPSL.........................dsEGSAMCEIVHvRS.........................efegrpeRTFHICCSSPESKKDFLKTVHSILR
TAYEGHLRVPK...ptgVKKGWQRVWAVVCD.......FKLFLYELGE.gkgaqpgVVVNQVIDMRDE..EFSASSVL.................esdvihanrkDIPCIFRVTAsQL.........................sasssqkTCILILADNEQERTKWVCALNELHR
GTKRGYLSKKT.....tENSKWHEKFFALYQ.......NVLFYFDTDQ.......sARPSGIYLLEGC..TCERVPAL................kvstvgkdaldKLQYFLVVFGhDG...............................qKPLELRTEEESDCDEWVEAIQQASY
LNEQGQLIRQD.efwviFRKKRSLRRVFLFQ.......DVILFTKTKK...ndrgdDVYVYKLSIKTC..EIGMTQSC..........................gLSGRSFEIWFrRR.............................rsqDTYILQAETRDIKHAWTTDLEHILW
LIYTGEMSWIY.....qPYGRSQQRVFFLFD.......HQLVLCKKDL...irrdiLYYKGRIDMDRY..AVRDAIDG....................rdddfnvSVKNAFKLHNrDS...............................dEIHIFLAKKPEEKIRWLRAFHEERK
PEIQGFLHVRE.....gGKKSWKKLYFVLRR.......SGLYCSSKGQ....skepRHLQFTGDLEDL..NVFTVFTG.....................rkhygaPGEHVFCIKSsKE...........................rfrgqDLKLMCADSEQSRTCWITAFRLFKH
LTAQGKLLQQDteqdsgVLSRSKERRVFLFE.......QIVIFSELLR.kgsstpgYQFKKSIKVSYL..SMEEQVES...........................-DPYKFVLLCrGS...............................sERLTLQAANVDIKKEWVQSIRELLD
ITAQGKLLQQDteqdssILSRAKERRVFLFE.......QLVIFSEPIDkkgfslpgYIFKNSIKISCL..GVEACVDG...........................-DPNRFALTSrGA............................dgstVRYVLYSSSPNICMAWVSDVSQILE
LIKEGQILKLA.....aRNTSSMERYLFLFN.......NMLLYCVPKF..slvgqrFTVRTRVRVEGM..KVLETSNE...........................DYPHTFQVSGkER................................-TLELQASSQQDKEDWIKAFQETIE
TAYKGFVRIPK...ptgVKKGWQRAYAVVCD.......CKLFLYEVPE.gkstqpvVMASQVLDLRDE..EFSVSSVL.................asdvihanhkDVPCIFRVTSsAL..........................kssirpVPLLILAESEAEKRKWVGILEGLQS
VIYMSQIHMQS.....sANEEKEERYFMLFP.......NVIIMLSASP....rmsgFIYQGRLPLTGT..SVTKQPED.........................aeTGHYAFEITGgSI................................DRTMVFCSSLQEQQDWLEHLHPYIK
VIYMSQIHMQS.....sANEEKEERYFMLFP.......NVIIMLSASP....rmsgFIYQGRLPLTGT..SVTKQPED.........................aeTGHYAFEITGgSI................................DRTMVFCSSLQEQQDWLEHLHPYIK
LVLEGTFRIQR......---AKNERTLFLFD.......KLLLITKKRE........ETYSYKAHILCC..NLMLVEVI..........................pKEPLSFSVFHyKN..............................pkLQHTVQAKSQQDKKMWVLHLKRLIL
LLFEGTVNWKA......ASGRLKDILALLLT.......DVLVLLQEKDqryvfstvDNKPSVISLQKL..IVREVAHE...........................-ERAMFLICAsSN..............................epEMYEIHTASKEDRNTWITHIRQAVE
VLMEGTLARKHgpnkkaPNRSWNNLYCVLKP.......GHLSIYKDAK.sfshsvtFHGEEPLTLTNS..SCEILTNY..........................kKKKQVFKLRLgDG................................SEYLFQCKDEEELQNWTQAIEQAAQ
TEYKKSLIKRDvmtvyrQRIERLTVQVIMET.......RQVAWSRTA-........NKTEGVLDIFEI.rEVRPGKNS.............kefdrfkdhkdrntDPNTCFTIFYgSQ.............................fvlNTLSLGADSVEDAEKWLTGLELLRD
LVCCCQLHEVP.dpnrpQRSGVHQREVFLFN.......DLLVVTKIFQ.kkktsvtYSFRQSFPLVEM..QVHMFQNS...........................YYPHGVRLTSaIP...........................ggerkVLIVFTAPSQQDRTRFVSDLRESIA



VDTSGYLNVLV......-NTQWRSRWCSVKD.......RQLWIYSDKS......kgKVAQQPLSLEGC..MVLPDPSP...........................EHLYSFRIQMdGE................................ELAILEAKSSADMGHWLGLILSQTG
FVRQGSLIQVPgrlgslSLKKEGERQCFLFS.......KHLIICTRGS...ggklhLTKNGVVSLIDC..TLIEEPEG..............tddeskseksgqdMEHLDFKIVVePK............................dsqsFTFILVASSRQEKSAWTSDISQCID
IESQGELILQEvwdpktLIRKGRERHLFLFE.......MSLIFSKEVK.dsngrskYIYKSKLFTSEL..GVTEHVEG...........................-DPCKFALWVgRT............................ptsdNKIVLKASGIENKQDWIKHIREVIQ
SRLEGWLAIPN..raniKRYGWKKQYVVVSS.......KKILFYNDEQ....dkeqSNPSMVLDIDKL.fHVRPVTQG...................dvyraetdEIPRIFQILYaNE..gecrketdvesvpqgdkanclphkghefipTLYHFPTNCE------------ACS
LKEQGQLVRQD.eftisYGRKKCQRHVFLFE.......DLVLFSKPKR.ieggldvYIYKHSFKTADV..GMTETSGE...........................-NSLRFEIWFrRR............................tsknQTYILQSSTADIKHAWTCDIARILW
LVCCCQLYEVP.dpnrpQRSGVHQREVFLFN.......DLLVVTKIFQ.kkktsvtYSFRQSFPLVEM..QVHMFQNS...........................YYAHGIRLTSaMP...........................gaerkVLIVFNAPSQQDRTRFTSDLRESIA
LRAQGKLLQQDienensILSRPKERRVFLFE.......QLIILSEPMDkrgfslpgYVYKNSIKISCL..SIEDRCPE...........................-DPCRLVLTSrNI............................dgslQKFILRASSSEIRTSWANDIIQMLE
LIHSGELTRIV......RPGKTQQRSYFLFD.......HQLVFCKKDV...lrrdlLHYRGRMDTDLL..EPSDLPDG.....................rhtelgLLKNAFLLRHaEN..............................lnVLCVLCCKKSQDKQRWLQAFARERK
PEIEGVLWLKE.....dGKKSWKKRYFLLRA.......SGIYFVPKGK....akasRDLVCFLQLDHV..NVYYGQDY.....................rskykaPTDYCLALKHpQI...........................qkksqYIKYLCCDDVRTLHQWVNGIRIAKY
NHKKGPTRMKD.....mARFKPMQRHLFLHE.......RALLFCKKREeghdrtasYSFKHCLMMSAV..GITENVKG...........................-DVKKFEIWYnGK.........................eevyvvqVSHFSKAPTVDVKIAWLTEIRKILN
PKGDGEVRLVS.....nLDKRRQDRHIFLFD.......AAVIICKRRG......dnYEMKEVIDLSHF..KITNNLAD.......................kdcrKWSSGFYLTHqQG...............................qSGFEFLFKTKELKKKWLDQFEMAIS
LIFSGDLTKIS.....qPQAKGQQRMFFLFD.......HQLVFCKKDL...lrrdiLYYKGRLDMDEM..EVVDVEDG....................kdkdfnvSVKNALKLCSpGG...............................eEVHLLCAKKPEQKQRWLRAFTDERE
FVRQGSLIQLPvrlgslSLKKEGERQCFLFT.......KHFLICTRSS..ggklhlLKQGGVLSLIEC.tLIEEPDAN...............dedaknsgqvfgHLDFKIVVEPsDA..............................paFTVVLLAPSRQEKAAWTSDISQCID
FVRQGSLIQLPvrlgslSLKKEGERQCFLFT.......KHFLICTRSS..ggklhlLKQGGVLSLIEC.tLIEEPDAN...............dedaknsgqvfgHLDFKIVVEPsDA..............................paFTVVLLAPSRQEKAAWTSDISQCID
LIKEGHIKKMS.....aKNGSAQDRYLYLFN.......NMVLYCVPKL..rlmgqkFSVRERIDIAGM..EVHENVKQ...........................NVPHTFTITGkQR................................-SLELQARTAEERDDWIKVILGTIE
LIKEGHILKLS.....aKNGTSQDRYLILFN.......DRLLYCVPKL..rligqkFGVRARIDVDGM..ELKETSSM...........................NVPRTFLVSGkQR................................-SLELQARTEEEKRDWIQAIQATIQ
IVAQGRLLLQDaepeggLLNRMKERRVFLFE.......QIVIFSEPLDkrgfsmpgYLYKYSIKVNCL..GLEDSVDG...........................-DPCKFALTSrTS............................nsskDAFILHSSHPGVRQVWMLQISQILE
LLLEGALKMKE......GKESRMDVYCFLFT.......DVLLITKPVK...rvekvKVIRQPLVIHNV..VCRELKD-...........................--PGSFLLIYlNE...........................fgcavASYCFQANSGAQGRSWIEAIYNAQN
TAYEGHVKVPK...plgVKKGWQRAIAVVCD.......FKLFLYDLPE.gkaaqpgVVVNQVIDMRDE..EFSVSPVL.................asdvihanrkDIPCIFRVTAsQL.........................cassnkkCSILILADSDQERTKWVGLLKELHR
VLFMSQVIIQN.....hGAEEKNERYLLLFP.......HILLMLSASP....rmsgFIYQGKLPLTGM..SVSKTEDS..........................dGTKHAFEISGnMI................................ERIQVICNNQQDLQDWVDHLHRQTK
VRKAGMLAVKNkrvepaAKRKWKQYWVSLKG.......CTLFFYETDG.rsgidhnSIHKHAVWVENS..IVQAVPEH..........................pKKDFVFCLSNaLG................................DAFLFQTSGQTELENWITAIHSACA
FILEGALLRAG......---AKHERHNFLFD.......GLMISCKANQpgagsgaeFRLKEKFVLRKY..RIVDREDS..........................pEFRHAFELVGrEE................................SGAVFSARSAEEKSAWMAALVTLQY
GTRRGCLSKKS.....sDNTKWHTKWFALLQ.......NMLFYFESES.......sSRPSGLYLLEGC..VCDRSPSP.................kpslsakeclEKQYYFTVSFnHE..............................nqKALELRTEDVKDCDEWVAAISHASY
PIRQGHFTAWEeipevkSSQRGHHRHVFLFK.......DCIVFCKPKRevgthteaYIFKNKMKLSDI..DVKDTAEG...........................-DDRSFGLWHeHR.............................gmvRKIILQARSILLRLSWLKDLRDLQQ
LQMGSEMTVYQ......KRTERITVQVIMET.......MQVALTRSG-........DRIVKVVDISEL.kEVRQWETFkdfqrfnenrgsafrrifcqsekdvqqDRKTCFTIFYgSD.............................ftlKSLSLNAHSVEDAEKWLTGLELLKQ
LVCCSRLFEVT.dinkaQKQAAHQREVFLFN.......DLLVILKLCP.kkkssaaYTFCKTMGLLGM..QFHLFENE...........................YFPHAMTIVSpCS...........................gsekkQVLNFCAQNAEELLKFVEDLKESIA
GHKKGPTRVKE.....mARFKPMQRHLFLHE.......HALLFCKRREenadktpsYSFKHCLKMSAV..GITENVKG...........................-DVKKFEIWYsGR...............................eEVYVIQAPTVEVKIAWLNEIRKILT
PEIQGFLYMKE.....tGRKSWKKLYMFLRR.......SGLYYSTKGM....skepRHLQLLSDLEES..NIFTVTTG.....................rkmhnaPTDYQFCIKPsKG...........................rtelkELKMLCAEDEQSRTCWMTAFRLLKF
LIHEGALLWKT.....aQGSRLKDVHVLLMT.......DVLVFMQEKD.qkyvfptLDKPSVLCLQNL..IVRDIANQ...........................-QRGMFLISHsTP...............................pEMYELHAASKDDRNTWMKIIQQTVS
LVCCSRLYEVT.dvnkpQKQASHQREVFLFN.......DLIVILKLCP.kkktaatYTFCKAMGLLGM..QFHLFENE...........................YYPHGITILSpFS............................sekkQVVSFCSQSADELLKFIEDLRESIA
IKTLGSVLYMSamvqnhGCEEKNERYLLLFP.......HVLLILSASP....rmsgFIYQGKLPLSGM..TVTPLEDC..........................eSHKDAFELSGsMF................................ERLQVICYNKQDLHDWLEHLNRQTK
PEIQGYLYVKE.....mGRKSWKKLYVFLRR.......SGLYFSTKGT....skepRHLQLLADLEDS..NVFTVITG.....................rklhsaPTDFEFCIKPnKV...........................rnevkELRMLCAEDEQSRTCWMTAFRLFKY
PKGDSEVRVAS.....vDKRAKQDRHIFLFD.......SAVIVCKRRG......dnYEMKEVIDLHSF..KITNNPTS......................ekenrKWCHGFYLTHnQG...............................qNGFEFFFKTKELKKKWQEQFGMALS
EHKRGHVKVME.....lARFKPMQRHLFLHE.......KALLFCKRREegyekapsYSFKQELSMAAI..GITEHAKG...........................-DSKKFEIWSsSR...............................dEVYTIQAASEEVKTIWVTEIRKLLT
LIHEGTLLWKT......PSSRLKDVQVLLMT.......DILVFLQEKD.qrfifasLDKSAVVSLQSL..LVRDIANQ...........................-ERGLFLISSeSS..............................ppEMYELYAASKDDRNTWLRLIQQTIG
LLHDGPLQLKN......TAGRLKDVHALLLS.......DVLVFLQEKDqkyvfaslDQRATVISLQKL..IVREVAHE...........................-ERGLFLITAgIA..............................npEMVEVHASSREERNTWMQIIQDAMH
VEKKGWLTKQG.....gRIKTWKKRWFILTA.......NCLLYYKTPQ.......dHEPCGIIPLENV..VVTIDPQ-...........................-KKFCFMLHSsQE..............qmkacklnsdgtlvqanhAAYFIAAANMAEMDSWVQSIKSNIH
VIYSTVMKKAG.....gNKKGFLSRLFVLYK.......GFVIYYKTKT...lltspEKPQGYIDLREC..DPSKVKTI.........................ldDTDMTFQIVHrAG................................RTFLIKGEEPKPFRRFFEICKCVAL
IKHEGFLTKEG.....gGFKSWKKRWFILKG.......GDLSYYKTKG.......eLVPLGVIHLNTS.gHIKNSDRK...........................KRVNGFEVQTpSR................................-TYFLCSETEEERAKWIEILINERE
VSYSSIMKKAG.....gNGKGFLDRYFALHR.......NYILYYKLGKsslkpddkQEPQGYINLMDC..NPDDTKEI...........................-APLMFQISHkHR................................-TYIVKAKDESSMKQFLTLLIARIR
ALKYGYLKKLG...gkgISKNWKKRFFILTK......sGIFYYFKHRT.......sKEPVGIINLEEY.tKIYKDKS-...........................-KKKYFLLVNeNN.............................pqqRIFHLIADSEEEMELWITEITEFFN
TIKEGSVIKQG.....gRIKNWKKRWCVLNE.......EGLHYFKSQH........SIEKGSILLAEI.iSVEGDDKP.........................atKRKYCFKVTTiDR................................-KYRICATDSLDRDEWINSIEKLLK
SDREGWLTKQG.....gSIRTWRRRWFVLKG.......KKLFYFKSKG.......dIEATGLIELEQN..SFVKEEKD........................kdkKKKYMFTVGTsKR................................-VFYIFAETETDMKQWMESIKRNLD
ALIKGWLNKMT.....sNEKTWQRRWFVLKN.......NCLYYFKNEK......deDHPKVIIPLEGL..KVTLLSD-...........................---LIFEIEDtTV..............gtiksvklmptgpvegqhSKYLLKAPTIEEANKWVDSIRNNVL
IVREGYLNKQG.....hLRKNWLCRYFILTE.......TSLEYYKDKG........REFLNRIPLSEC..SITMAEIE..........................iKKSLCFKITHnPT...............................kRPFYLFSNEERDSYEWIGSVQEIID
ALYSGWLQKKG...dkgVVLLWKKRYFSVDR.......NSINYYTDQT.......lQEQKGSISVSGI..EFTNASML..........................wNDCRYFEIQTtSK................................RTYYLFSEDQVVSLDWVTNLQKLWS
IAKEGFLIKKG.....hIRRNWNVRWFQLKR.......NILTYSKTPN.......dIKLSGTIILSPE.sEIDIATNM...........................KRTNCFQIKNqSF................................-IFYCSSQSQSDMESWITALNTAKN
PDKEGELKKQG.....hVVKNWKKRKFIIQN.......DMLFYFKDKE........ERPVGAVPLRMS..RCYENKSL...........................GKPNCFELVSpRI...............................nKTFFIQANTPDEMASWMKAVEKGSE
DVFSGYLVKLG.....aIRKNWLKRHFVVRY......dYSIDYFVDDK.......hTNKKGTINLCGY..SVNDDPNK..sgldrilkiaekmgvdtssipkpaqLPPFTIELYHySR................................RCYYIQCANEEEFKEWIEIF----K
VLVSGWMRKTK......ANKWWEKRFFQLTQ.......NSLIYYKEDP.......pQKTLGSIFLLVS..SCRIIKQK........................sldSLDWCFSIADsRG................................VEYFFNTETSDQMERWIKAIKVARK
IVKQGYLTKKG.....aMRRNWTKRWFVLKQ.......GYLFYFKTSK.......dKKPKGIIQLTNV..VVSRSYY-...........................-KPNCMAVRSlTD.............................kedREFLICANSQADLEDWIKHISNCIT



KIIEGELIKRG.....hIFPSWRTRWFRIEN.......GFLLYFKSKN.......ePEPIDRVPLRGS..RVSKKPFH...........................DRPNTFELIAtTK...............................mKIFLLQAKDVDELDFWMDEIIKETE
IVMQGYLTKIG.....eVVKNWKRRWFIFES.......NYLFYLKNEQ.......sSKVLGIIPLIGS..KIENIDQ-...........................---TSFNISTtSR................................-TYLIIADSQNELSKWTKSILDFHN
-MYCGYIYKLG......QFLYKKRYFEIIYDnqphsssPKLCYYDNEN.......kKYKRGSIEIQDI.lYFNISKEY.......................synhGNVFGFELTIpGR................................-VFCFYTNTESERIYWIEAITTISS
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GDIQGHLYRRK..knhrGVTYWARIYFVMLD.......TILYGFRSKQ.......sTSASLVIFLPGF..TVSLAKEV..........................hSKPHAFKVYHtAK................................-SFYFAAESLDALNQWVDFLRQASL
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PIFSGYLWRQSqakgapNSKKWVRRWFSLRP......dNCLYYYKTED.......dSQPVGAMIMAKH..TVDLCPVD..........................vGKPFAFKVDAgEG................................IPMYVAADSDEMANRWLQLLRQAAS
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VSKCGYLFVAPfsnplyRTKRWQRRWFVLYD......dGELTYSVDDY......peTIPQACVDMTKV.lEVTSAVEV..........................tGHPNSIAITApER................................-VTFVKGTSSEESQWWLNILAAFPK
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ALVEGQVKLRD......-GKKWKSRWLVLRKpspvadcLLMLVYKDKS...erikgLRERSSLTLEDI.cGLEPGLPY..........................eGLVHTLAIVClSQ................................-AIMLGFDSHEAMCAWDARIRYALG
PTMEGSLEFKQpggrqpSSSSWDSCRGNLQG.......SSLSLFLDER......maAEKVASIALLDL..TGARCERL.......................rgrhGRKHTFSLRLtSG................................AEILFAAPSEEQAESWWRALGSTAA
QIKNDIQREKRaterlkKKLSEQESLLLLMS.......PSMAFRVHSR......ngKSYTFLISSDYE..RAEWRENI.........................reQQKKCFRSFSlTS................................VELQMLTNSC-------VKLQTVHS
VLKAGWLKKQR.....sIMKNWQQRWFVLRG.......DQLFYYKDKD.......eIKPQGFISLQGT..QVTELPPG........................pedPGKHLFEISPgGA......................gerekvpanpEALLLMASSQRDMEDWVQAIRRVIW
DSFEGWLLKWT.....nYLKGYQRRWFVLGN.......GLLSYYRNQG.....emaHTCRGTINLSTA..HIDTEDS-...........................---CGILLTSgAR................................-SYHLKASSEVDRQQWITALELAKA
GKMTDSLRKPEralslqHAGRFSVNWFILFN.......DALV---HAQ........FSTHHVFPLATL..WAEPLSEE..........................aGGVNGLKITTpEE................................-QFTLISSTPQEKTKWLRAISQAVD
LLLQGTLLKIS......-AGNIQERAFFLFD.......NLLVYCKRKStksingslYIFRGRINTEVM..EVENVEDG..................tadyhsngyTVTNGWKIHNtAK................................NKWFVCAKTAEEKQKWLDAIIRERE
SAREGWLFKWT.....nYIKGYQRRWFVLSN.......GLLSYYRSKA.....emrHTCRGTINLATA..NITVEDS-...........................---CNFIISNgGA................................QTYHLKASSEVERQRWVTALELAKA
FKVPGFFSKRL.....kGSIKRTKSQSKLDR.ntsfrlPSLRSTDDRSesrsheslLSPCSTVECLDL.gRGEPVSVK....................plhssilGQDFCFEVTYlSG................................-SKCFSCNSASERDKWMENLRRTVQ
LLKGSQLLKVK......SSSWRRERFYKLQE.......DCKTIWQESR....kvmrTPESQLFSIEDI.qEVRMGHRT.................eglekfardvPEDRCFSIVFkDQ...............................rNTLDLIAPSPADAQHWVLGLHKIIH
VERCGVLSKWT.....nYIHGWQDRWVVLKN.......NALSYYKSED.....eteYGCRGSICLSKA..VITPHDF-...........................-DECRFDISVnDS................................-VWYLRAQDPDHRQQWIDAIEQHKT
AVCASRVKLQH....lpAQEQW-DRLLVLYP.......TSLAIFSEEL......dgLCFKGELPLRAV..HINLEEKE...........................KQIRSFLIEGpLI................................NTIRVVCASYEDYGHWLLCLRAVTH
PTMEGPLRRKTkegrkpALSSWTRYWVILSG.......STLLYYGAKSgtdrkhykSTPGKKVSIVGW..MVQLPDDP...........................EHPDIFQLNNpDK...............................gNVYKFQTGSRFHAILWHKHLDDACK
LLKQGELQQMStsrtlrTKKLFHEIYLFLFN.......DLLVICRQIP.....gdkYQVFDSAPRGLL..RVEELEDQ.........................gqTLANVFILRLlEN...........................addreATYMLKASSQSEMKRWMTSLAPNRR
PVKEGPLFIHRkgkgplMSSSFKKLYFSLTT.......EALSFAKTPS........SKKSALIKLANI.rAAEKVEEK.........................sfGGSHVMQVIYtDD............................agrpQTAYLQCKCVNELNQWLSALRKVSI
PVTQGDVYRAE......------------TE..eipkiFQILYANEG-........-ECRKDVEMEPV.qEAEKTNFQ........................nhkGHEFIPTLYHfPA........................ncdacakpLWHVFKPPPALECQ------RRHVK
IVAQGKLLLQDtdqdagLLPRCRERRIFLFE.......QIVIFSEPLDkkgfsmpgFLFKNSIKVSCL..CLEENVEN...........................-DPCKFALTSrTG.............................dvvETFILHSSSPSVRQTWIHEINQILE
EALKEAVLRYSdeasmdSGARWQRGRLALRRpgpdgpdRVLELFDPPK.......sSRPKLQAACSSI.qEVRWCTRL........................empDNLYTFVLKVkDR................................TDIIFEVGDEQQLNSWMAELSECTG



TYKHGVLTRKTgkrtprGRRGWKKFYAVLKG.......TILYLQKDEYrpdkalseGDLKNAIRVHHA..LATRASDY..........................sKKSNVLKLKTaDW................................RVFLFQAPSKEEMLSWILRINLVAA
CYCRLFEVPDP...nkpQKLGLHQREIFLFN.......DLLVVTKIFQ.kkknsvtYSFRQSFSLYGM..QVLLFENQ...........................YYPNGIRLTSsVP...........................gadikVLINFNAPNPQDRKKFTDDLRESIA
SMVEGSELKKV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK........DSEKAKIDIKSI.kEVRTGKNT...............difrsngisdriSEDCAFSVIYgEN...............................yESLDLVANSADVANIWVTGLRYLIS
TERNGSLYKKS....dgIRKVWQKRKCSVKN.......GFLTISHGTA........NRPPAKLNLLTC..QVKTNPE-...........................-EKKCFDLIShDR................................-TYHFQAEDEQECQIWMSVLQNSKE
KGLEGMIRKRSccgrdqVCYRWSKRWLVVKD.......SFLLYMCLET......gaISFVQLFD-PGF..EVQVGKRS..........................tEARHGVRIDTsHR................................-SLILKCSSYRQARWWAQEITELAQ
VMKEGWMVHYT.....sKDTLRKRHYWRLDS.......KCITLFQNDT.......gSRYYKEIPLSEI.lSLEPVKTS.....................alipngANPHCFEITTaNV...............vyyvgenvvnpsspspnNSVLTSGVGADVARMWEIAIQHALM
VQHEGFLLRKRdanrksSNRSWVSLYCVLSK.......GELGFYKDSK.gpasgstHGGEPLLSLHKA..TSEVASDY..........................kKKKHVFKLQTqDG................................SEFLLQAKDEEEMNGWLEAVASSVA
IRREGWLYYKQgkkagsGLRQWKRVYAALRA.......RSLSLSKERRagaaaagaGEDEAAPVCIGS..CLVDISYS.........................etKRRHVFRLTTaDF................................CEYLFQAEDRDDMLGWIRAIRENSR
PELEGALYLKE.....dGKKSWKRRYFLLRA.......SGIYYVPKGK....tktsRDLACFIQFENV..NIYYGTQH.....................kmkykaPTDYCFVLKHpQI...........................qkesqYIKYLCCDDTRTLNQWVMGIRIAKY
SEKKGYLLKKS....dgIRKVWQRRKCSVKN.......GILTISHATS........NRQPAKLNLLTC..QVKPNAE-...........................-DKKSFDLIShNR................................-TYHFQAEDEQDYVAWISVLTNSKE
IVMADWLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTQK.......nGQWVGTVLLNAC..EIIERPSK...........................KDGFCFKLFHpLE.........qsiwavkgpkgeavgsitqplpsSYLIIRATSESDGRCWMDALELALK
LVKRGELTAYVdtvlfsRRTSKQQVYFFLFN.......DVLIITKKKSeesynvndYSLRDQLLVESC..DNEELNSS.............pgknsstmlysrqsSASHLFTLTVlSN...........................hanekVEMLLGAETQSERARWITALGHSRG
LLKRGELFLVEetglfrKIASRPTCYLFLFN.......DVLVVTKKKS.....eesYMVQDYAQMNHI..QVEKIEPS...............elplpgggnrssSVPHPFQVTLlRN...........................segrqEQLLLSSDSASDRARWIVALTHSER
DLSMGDLLLHTpaslgkWKKEPELAAFVFKT.......AVVLVYKDGSsiyedwdpFRFRHMIPTEAL..QVRALASA.........................daEANAVCEIVHvKS.........................esegrpeRVFHLCCSSPESRKDFLKAVHSILR
TAYEGHVRIPK...pagVKKGWQRALAIVCD.......FKLFLYDIAE.......gKASQPSVVISQV.iDMRDEEFS............vssvlasdvihasrkDIPCIFRVTAsQL..........................sasnnkCSILMLADTENEKNKWVGVLSELHK
PVKEGPLFIHRkgkgplMSSSFKKLYFSLTT.......EALSFAKTPS........SKKSALIKLANI.rAAEKVEEK.........................nfGSSHVMQVIYtDD............................agrpQTAYLQCKCVNELNQWLSVLRKVSI
VIMADSLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTPK.......vGQWVGTVLLHCC..ELIERPSK...........................KDGFCFKLFHpLD.........qsvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
ARICAFLWRKK......WLGQWAKQLCVIKD.......NRLLCYKSSK.......dHSPQLDVNLLGS..SVIHKEKQ.........................vrKKEHKLKITPmNA................................DVIVLGLQSKDQAEQWLRVIQEVSG
VIKQGYLEKKS.kdhsfFGSEWQKRWCVVSR.......GLFYYYANEK.......sKQPKGTFLIKGY..GVRMAPHL.......................rrdsKKESCFELTSqDR................................RSYEFTATSPAEARDWVDQISFLLK
PEIEGVLWLKD.....dGKKSWKKRYFLLRA.......SGIYYVPKGK....akvsRDLVCFLQLDHV..NVYYGQDY.....................rnkykaPTDYCLVLKHpQI...........................qkksqYIKYLCCDDVRTLHQWVNGIRIAKY
LMQEGMPMRKV.....rSKSWKKLRYFRLQN.......DGMTVWHARQ......arGSAKPSFSISDV.eTIRNGHDS.................ellrslaeelPLEQGFTIVFhGR...............................rSNLDLMANSVEEAQIWMRGLQLLVD
VQMEGYLGRKHgpnkkaSNRSWNNLYCVLRN.......SELTFYKDAK.nlalgmpYHGEEPLALRHA..ICEIAANY..........................kKKKHVFKLRLsNG................................SEWLFHGKDEEEMLSWLQGVSTAIN
LVCCCQLYEVP.dpnrpQRLGLHQREVFLFN.......DLLVVTKIFQ.kkkilvtYSFRQSFPLVEM..HMQLFQNS...........................YYQFGIKLLSaVP...........................ggerkVLIIFNAPSLQDRLRFTSDLRESIA
LHCCDEEISFS....lrLYEHIHDLSLFLFN.......DALLVSSRGTfertskttYQFIASVALHRL..LIENIPDS..........................kYVKNAFILQGpKY................................-KWICATEIEDDKFLWLSVLRNAIK
TYKQGILARKMgkktpwGKRGWKMFHTLLRG.......MVLYFLKQGElegeslvgQMVDEPVGVHHS..LATPATHY..........................tKKPHVFQLRTaDW................................RLYLFQAPTAKEMSSWIARINLAAA
IQREGALRFMVaaagsgGSAQWQKCRLLLRR.avaeerFRLEFFVPPK.......aSRPKVSIPLSAI.iEVRTTMPL........................empEKDNTFVLKVeNG................................AEYILETIDSLQKHSWVADIQGCVD
FLHSGKLYKAK......---SNKELYGFLFN.......DFLLLTQITKspksnlqyKMYKTPIFLNEV..LVKLPTDP..........................sGDEPIFHISHiDR................................-VYTLRAESINERTAWVQKIKAASE
IKQIGWLTEQL......PSGGTAPTLALLTE.......KELLLYLSLP..etrealSRPARTAPLIAT..RLVHSGPS.....................kgsvpyDAELSFALRTgTR.............................hgvDTHLFSVESPQELAAWTRQLVDGCH
DMKMKISALKS......--------------.......---EIQKEKAnkgqsraiERLKKKMFENEF..LLLLNSP-...........................--TIPFRIHNrNG................................KSYLFLLSSDYERSEWREAIQKLQK
TAYKGHVKVPK...ptgVKKGWQRAYAVVCD.......CKLFLYDLPE.......gKSTQPGVIASQV.lDLRDDEFS............vssvlasdvihatrrDIPCIFRVTAsLL..........................gapsktSSLLILTENENEKRKWVGILEGLQS
LKEQGQLLHRD.pftviCGRKKCLRHVFLFE.......HLLLFSKLKG.peggsemFVYKQAFKTADM..GLTENIGD...........................-SGLCFELWFrRR.............................rarEAYTLQATSPEIKLKWTSSIAQLLW
LMKLGTVERRG......AMGIWKELFCELSP.....leFRLYLSNEE-........HTCVENCSLLRC.eSVGPAHS-...........................--DGRFELVFsGK................................-KLALRASSQDEAEDWLDRVREALQ
FLRQGWLLVVP......PHGEPRPRMFFLFT.......DVLLMAKPRPlhllrsgtFACKALYPMAQC..HLSRVFGH........................sggPCGGLLSLSFpHE................................-KLLLMSTDQEELSRWYHSLTWAIS
LLKDSFMVELV......-EGARKLRHVFLFT.......DLLLCTKLKKqsggktqqYDCKWYIPLTDL..SFQMVDEL................eavpniplvpdEELDALKIKIsQI................................----------------KNDIQREKR
VGRGGGVAGPP..sgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.......aSRPRLSIPCSSI.tDVRTTTAL........................empDRENTFVVKVeGP................................SEYIMETVDAQHVKAWVSDIQECLS
LMKLGTVERQG......AMGIWKELFCELSP.....leFRLYLSNEE-........HTCVENCSLLRC.eSVGPAHS-...........................--DGRFELVFsGK................................-KLALRASSQDEAEDWLDLVREALQ
LVYNGDLVEYD....adHMAQLQRVHGFLMN.......DCLLVATWLP...qrrgmYRYNALYSLDGL..AVVNVKDN..........................pPMKDMFKLLMfPE................................-SRIFQAENAKIKREWLEVLEDTKR
VVHYAKVQLRF.....qHSQDVSDCYLELFP.......AHLYFQAHGS......egLTFQGLLPLTEL..SVCPLEGS...........................-REHAFQITGpLP................................APLLVLCPSRAELDRWLYHLEKQTA
LLREGPVLKIS.....fRRNDPMERYLFLFN.......NMLLYCVPRV..iqvgaqFQVRTRIDVAGM..KVRELMDA...........................EFPHSFLVSGkQR................................-TLELQARSQEEMISWMQAFQAAID
KGIEGMIMKRSccgqgrACYRWSKRWLIVKD.......SFLLYMKPDS........GAIAFVLLVDKE.fKIKVGKKE..........................tETKYGIRIDNlSR................................-TLILKCNSYRHARWWGGAIEEFIQ
FMQAGCELKKV.....rPNSRIYNRFFTLDT......dLQALRWEPSK.......kDLEKAKLDISAI.kEIRLGKNT...............etftnngladqiCEDCAFSILHgEN...............................yESLDLVANSADVANIWVSGLRYLVS
SSHRSLVQRVEislgehPCDRGEQVTLFLFN.......DCLEIARKRHgqtrppasLKHIHLMPLSQI.kKVLDIRET..........................eDCHNAFALLVrPP...........................teqanVLLSFQMTSDLPKENWLKMLCRHVA
CIMHGYMSKMG....npFLTQWQRRYFYLFP.......NRLEWRGEG-........EAPQSLLTMEEI..QSVEETQI...........................KERKCLLLKIrGG................................KQFILQCDSDPELVQWKKELRDAYR
PIRQGHFIVWEgapgarMPWKGHNRHVFLFR.......NHLVICKPRRdsrtdtvsYVFRNMMKLSSI..DLNDQVEG...........................-DDRAFEVWQeRE.............................dsvRKYLLQARTAIIKSSWVKEICGIQQ
AQMEGFLNRKHahnkkaSSRSWHNVYCVINN.......QEMGFYKDAK.taasgipYHSEVPVSLKEA..VCEVALDY..........................kKKKHVFKLRLnDG................................NEYLFQAKDDEEMNTWIQAISSAIS
LLHSGKLYKTK......---SNKELHGFLFN.......DFLLLTYMVKssksnaqfKMYKTPIFLNEV..LVKLPTDP..........................sSDEPVFHISHiDR................................-VYTLRTDNINERTAWVQKIKAASE
LLLHGPFSVWTykmkdlIRFKPSQRQIYLFE.......RGIVFCKIRMgdqglsphYSFKKTMKLMTL..SIRQLGRG...........................-SHRKFEIASrNG...............................lEKYILQAASKEIRDCWFSEISKLLM
IRHLGWLAEKV...pgeSKKQWKPALVVLTE.......KDLLIYDSMP..rrkeawFSPVHTYPLLAT..RLVHSGPG.....................kgspqaGVDLSFATRTgTR.............................qgiETHLFRAETSRDLSHWTRSIVQGCH
VIFMSQVMVQY.....gACEEKEERYLMLFS.......NVLIMLSASP....rmsgFIYQGKIPIAGT..VVTRLDEI..........................eGNDCTFEITGnTV................................ERIVVHCNNNQDFQEWLEQLNRLIR
LIKEGQILKLA.....aRNTSAQERYLFLFN.......NMLLYCVPKF..slvgskFTVRTRVGIDGM..KIVETQNE...........................EYPHTFQVSGkER................................-TLELQASSAQDKEEWIKALQETID
LLCHGELRSKS......----GHKLYIFLFQ.......DILVLTRPVT.rnerhsyQVYRQPIPVQEL..VLEDLQDG...........dvrmggsfrgafsnseKAKNIFRIRFhDP.............................spaQSHTLQANDVFHKQQWFNCIRAAIA



LRCRDEFIVCC......-GRKKYLRHVFLFE.......DLILFSKTQK.vegshdvYLYKQSFKTAEI..GMTENVGD...........................-SGLRFEIWFrRR............................rksqDTYILQASSAEVKSAWTDVIGRILW
RGFEGKLTAQGpeagglLSSRGRERRVFLFE.......QIIIFSEALGvrggtqpgYVYKNSIKVSCL..GLEGNLQG...........................-DPCRFALTSrGP............................eggiQRYVLQAADPAISQAWIKHVAQILE
LELGTVMTVFS...frkSTPERRTVQVIMET.......RQVAWSKTA-........DKIEGFLDIMEI.kEIRPGKNS................kdferakavrqKEDCCFTILYgTQ.............................fvlSTLSLAADSKEDAVNWLSGLKILHQ
LIYTGEMAWIY.....qPYGRNQQRVFFLFD.......HQMVLCKKDL...irrdiLYYKGRIDMDKY..EVVDIEDG....................rdddfnvSMKNAFKLHNkET...............................eEIHLFFAKKLEEKIRWLRAFREERK
LVCCSRLFEVT.dvnklQKQAAHQREVFLFN.......DLLVILKLCP.kkkssstYTFCKSVGLLGM..QFQLFENE...........................YYSHGITLVTpLS...........................gsekkQVLHFCALGSDEMQKFVEDLKESIA
SIKEGILKIKEepskilSGNKFQDRYFVLRD.......GFLFLYKDVK.......sSKHDKMFSLSSM..KFYRGVKK.........................kmKPPTSWGLTAySE...............................kHHWHLCCDSSRTQTEWMTSIFIAQH
IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER.....aayFRCYHKVELNNV.kNVARLPKS...........................TKKHAIGIYFnDD................................TSKTFACESDLEADEWCKVLQMECV
FIRLGSLSKLS......-GKGLQQRMFFLFN.......DVLLYTSRGL...tasnqFKVHGQLPLYGM..TIEESEDE..........................wGVPHCLTLRGqRQ................................-SIIVAASSRSEMEKWVEDIQMAID
SRLEGWLSLPV..rnntKKFGWVKKYVIVSS.......KKILFYDSEQ....dkeqSNPYMVLDIDKL.fHVRPVTQT...................dvyradakEIPRIFQILYaNE............................geskKEQEFPVEPVGEKS------NYICH
LIKEGQIQKLS.....aKNGTPQDRHLFLFN.......SMILYCVPKL..rlmgqkFSVREKMDISGL..QVQDIVKP...........................NTAHTFIITGrKR................................-SLELQTRTEEEKKEWIQIIQATIE
LKEQGQLVRQD.efvvrTGRHKSVRRIFLFE.......ELLLFSKPRH.gptgvdtFAYKRSFKMADL..GLTECCGN...........................-SNLRFEIWFrRR.............................karDTFVLQASSLAIKQAWTADISHLLW
GTKRGFLSKKT.....aEASRWHEKWFALYQ.......NVLFYFEGEQ.......sCRPAGMYLLEGC..SCERTPAP.............pragagqggvrdalDKQYYFTVLFgHE..............................gqKPLELRCEEEQDGKEWMEAIHQASY
FIREGCLHKLT......-KKGLQQRMFFLFS.......DMLLYTSKGV...agtshFRIRGLLPLQGM..LVEESDNE..........................wSVPHCFTIYAaQK................................-TIVVAASTRLEKEKWMLDLNSAIQ
LVLEGTFRIQR......---AKNERTLFLFD.......KLLLITKKRD......dtFTYKAHILCGNL.mLVEVIPK-...........................-EPLSFSVFHyKN..............................pkLQHTVQAKSQQDKRLWVLHLKRLIL
LTAQGKLLQQDieldagMQSRTKERRVFLFE.......QIVIFSELLR.kgsltpgYMFKRSIKMNYL..VLEENVDN...........................-DPCKFALMNrET...............................sERVVLQAANADIQQAWVQDINQVLE
FIRQGSLIQVPvrlgslSLKKEGERQCFLFT.......KHFLICTRSS..ggklhlLKTGGVLSLIDC..TLIEEPDA..............sdddskgsgqvfgHLDFKIVVEPpDA..............................aaFTVVLLAPSRQEKAAWMSDISQCVD
LETSSYLNVLV......-NSQWKSRWCSVRD.......NHLHFYQDRN......rsKVAQQPLSLVGC..EVVPDPSP...........................DHLYSFRILHkGE................................ELAKLEAKSSEEMGHWLGLLLSESG
IESQGELILQEvwdpktLIRKGRERHLFLFE.......MSLVFSKEVK.dssgrskYLYKSKLFTSEL..GVTEHVEG...........................-DPCKFALWVgRT............................ptsdNKIVLKASSIENKQDWIKHIREVIQ
VRKAGALAVKNkkvesaTRRKWKHYWVSLKG.......CTLFFYESDG.rsgidhnSIPKHAVWVENS..IVQAVPEH..........................pKKDFVFCLSNsLG................................DAFLFQTTSQTELENWITAIHSACA
LILQDAFQVWD...pksLIRKGRERHLFLFE.......ISLVFSKEIK.dssghtkYVYKNKLLTSEL..GVTEHVEG...........................-DPCKFALWSgRT............................pssdNKTVLKASNIETKQEWIKNIREVIQ
LIYSGELTRVT.....qPQAKSQQRMFFLFD.......HQLIYCKKDL...lrrdvLYYKGRLDMDGL..EVVDLEDG....................kdrdlhvSIKNAFRLHRgAT...............................gDSHLLCTRKPEQKQRWLKAFARERE
EQMEGMLCRKQafgkkaANRSWQNVYCVLRR.......GSLGFYKDAK...aasagVPYHGEVPVSLA..RAQGSVAF........................dyrKRKHVFKLGLqDG................................KEYLFQAKDEAEMSSWLRVVNAAIA
PEIQGFLQLRG.....sGRKLWKRFFCFLRR.......SGLYYSTKGT....skdpRHLQYVADVNES..NVYVVTQG.....................rklygmPTDFGFCVKPnKL...........................rnghkGLRIFCSEDEQSRTCWLAAFRLFKY
VRKAGWLFFKPrklelvARRKWKQYWVTLKG.......CTLLFYETYG.knsmdqsSAPRCALFAEDS..IVQSVPEH..........................pKKENVFCLSNsFG................................DVYLFQATSQTDLENWVTAVHSACA
LEFQGELTELGggvlfaSRPRFTPLCLLLFS.......DLLLITQPKS...gqrlqVLDYAHRSLVQA..QQVPDPSG...........................PPTFRLSLLSnHQ.............................grpTHRLLQASSLSDMQRWLGAFPTPGP
GTRKGYLSKRS.....sDNTKWQTKWFALLQ.......NLLFYFESDS.......sSRPSGLYLLEGC..VCDRAPSP.................kpalsakeplEKQHYFTVNFsHE..............................nqKALELRTEDAKDCDEWVAAIAHASY
VTYMSQVLIQC.....aGSEEKNERYLLLFP.......NVLLMLSASP....rmsgFIYQGKLPTTGM..TITKLEDS..........................eNHRNAFEISGsMI................................ERILVSCNNQQDLQEWVEHLQKQTK
PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG......ysYELKEIIELLFH..KMTDDPMN......................nkdvkKWSYGFYLIHlQG...............................kQGFQFFCKTEDMKRKWMEQFEMAMS
LLLEGPVRVKE......GREGKLDVYLFLFS.......DVLLVTKPQR...kadkaKVIRPPLMLDKL..VCQPLRD-...........................--PNSFLLIHlTE...........................fqcvsSALLVHCPSPTDRAQWLEKTQQAQA
LLLEGSLRMKE......GKDSKMDVYCFLFT.......DLLLVTKAVK...kaertRVIRPPLLVDKI..VCRELRD-...........................--PGSFLLIYlNE...........................fhsavGAYTFQASGQALCRGWVDTIYNAQN
PEIHGFLHAKE.....qGKKSWKKIYFFLRR.......SGLYFSTKGT.......sKEPRHLQFFSEF.gNSDIYVSL...................agkkkhgaPTNYGFCFKPnKA............................ggprDLKMLCAEEEQSRTCWVTAIRLLKY
LIHSGELTKIT......KQGKSQQRTFFLFD.......HQLVSCKKDL...lrrdmLYYKGRLDMDEM..ELVDLGDG....................rdkdcnlSVKNAFKLVSrTT...............................dEVYLFCAKKQEDKARWLQACADERR
DTKHGMMKFREllglglPSGGFHDRYFILNS.......SCLRLYKEVRwsgapetsHRPEKEWPIKSL..KVYLGVKK.......................klrpPTCWGFTVVHeTE............................khekQQWYLCCDTQMELREWFATFLFVQH
LIHDGCLLWKT......ATGRFKDVLVLLMT.......DVLVFLQEKD.qkyifptLDKPSVVSLQNL..IVRDIANQ...........................-EKGMFLISAaPP................................EMYEVHTASRDDRSTWIRVIQQSVR
LHLEGMLCWKT......TSGRLKDILAILLT.......DVLLLLQEKDqkyvfasvDSKPPVISLQKL..IVREVANE...........................-EKAMFLISAsLQ..............................gpEMYEIYTSSKEDRNAWMAHIQRAVE
SRIEGWLSVPN..rgniKRYGWKKQYVVVSS.......KKILFYNDEQ....dkeqSNPSMVLDIDKL.fHVRPVTQG...................dvyraeteEIPKIFQILYaNE............................gecrKDVEMEPVQQAEKT----NFQNHKG
PEIQGFLHVKE.....lGKKSWKKLYVCLRR.......SGLYCSTKGT....skepRHLQLLADLEDS..NIFSLIAG.....................rkqynaPTDHGLCIKPnKV...........................rnetkELRLLCAEDEQTRTCWMTAFRLLKY
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRL..rllgqkFSVRARIDVDGM..ELKESSNL...........................NLPRTFLVSGkQR................................-SLELQARTEEEKKDWVQAINSTLL
GHKKGATKMKD.....lARFKPMQRHLFLYE.......KAIVFCKRRVegsdrypsYSFKHCWKMDEV..GITEYVKG...........................-DNRKFEIWYgEK...............................eEVYIVQASNVDVKMTWLKEIRNILL
PKIDGELKITS.....vERRSKMDRYAFLLD.......KALLICKRRG......dsYDLKDFVNLHSF..QVRDDSSG......................drdnkKWSHMFLLIEdQG...............................aQGYELFFKTRELKKKWMEQFEMAIS
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PEKCGYLELRG......---YKAKIFTVLRG.......NSVWLCKNEQ....dfksGLGITIIPMNVA..NVKQVDRA...........................-VKQSFEIITpYR................................-SFSFTADSEREKQEWIEAVQQSIA
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-----------......-MKNWQQRWFVLRG.......DQLFYYKDKD.......eSKPQGFISLQGT..QVTELLPD........................pedPGKHLFEITPgGA......................terekvpanpEALLLMASSQRDMEDWVQAIRRVIW
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GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.......sPRPSGLYLLEGS..ICKRAPSP........krgtsskesgekqrhsrsrRRRNVLRRQPtRI...............................sKTFRLVAIE-------LTGMTATLE
VIKAGWLDKNP....pqGSYIYQKRWVRLDA.......DYLRYFDSNK........DAYSKRFVPVAC..ICRVAPI-...........................-GDQKFEVITnNR................................-TFAFRAESDVERNEWMQALQQAVV
IVMADWLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTQK.......nGQWVGTVLLNAC..EIIERPSK...........................KDGFCFKLFHpLE.........qsiwavkgpkgeavgsitqplpsSYLIIRATSESDGRCWMDALELALK
PELEGALYLKE.....dGKKSWKRRYFLLRA.......SGIYYVPKGK....tktsRDLACFIQFENV..NIYYGIQC.....................kmkykaPTDHCFVLKHpQI...........................qkesqYIKYLCCDDARTLSQWVMGIRIAKY
SEKKGFLLKKS....dgIRKVWQRRKCAVKN.......GILTISHATS........NRQPAKLNLLTC..QVKPNAE-...........................-DKKSFDLIShNR................................-TYHFQAEDEQDYIAWISVLTNSKE
VMKEGWMVHYT.....sKDTLRKRHYWRLDS.......KCITLFQNDT.......gSRYYKEIPLSEI.lCLEPAKPS.....................altpvgATPHCFEITTaNV...............vyyvgenvvnpsssppnNSVLPSGIGPDVARMWEVAIQHALM
TYKQGILARKMgkktpwGKRGWKMFHTLLRG.......MVLYFLKGEGldgeslvgHMVDEPVGVHHS..LASPATHY..........................tKKPHVFQLRTaDW................................RLYLFQAPTAKEMASWIARINLAAA
LVRHGELVELAaappakLKLSSKAVYLHLFN.......DCLLLSRRKE.....lgkFAVFVHANMAEL..QVRDLSLK......................lqgipGHVFLLRLLHgQR..............................arHQLLLRARTESEKQRWISALRPSSP
KGLEGVIRKRSfcgrdqVCYRWSKRWLVVKD.......SFLLYMRPET......gaISFVQLFD-PGF..EVQVGKRS..........................tETRYGVRIDTsHR................................-SLILKCSSYRQARWWGQEITELAQ
ARICAFLWRKK......WLGQWAKQLCVIRD.......TRLLCYKSSK.......dHSPQLDVNLRGS..SVVHKEKQ.........................vrKKGHKLKITPmNA................................DVIVLGLQSKDQAEQWLRVIQEVSG
GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.......sPRPSGLYLLEGS..ICKRAPSP........krgtsskesgekqrhsrsrRRRNVLRRQPtRI...............................sKTFRLVAIELTGMT---ATLEVSFS
PECLGLLHQLE.....rSTDVWIQHYCILKD.......GCLYFYASIR.......sTQASGGLYLQGY..SVSEQTHG...........................FEQPVIELKPsSE..............................efKTFYFCAENKTENQRWIAALKTSIK
LLKGSQLLKVK......SSSWRRERFYKLQE.......DCKTIWQESR....kvmrSPESQLFSIEDI.qEVRMGHRT.................eglekfardiPEDRCFSIVFkDQ...............................rNTLDLIAPSPADVQHWVQGLRKIID
SSHRSLVQRVEvslgehPCDRGEQVTLFLFN.......DCLEIARKRHdrtrppasLKHIHLMPLSQI.kKVLDIRET..........................eDCHNAFALLVrPP...........................teqanVLLSFQMTSELPKESWLKMLCRHVA
EALKEVVLRYSdeaamdSGARWQRGRLVLRS.pgpghsHFLQLFDPPK.......sSKPKLQEACSSI.rEVRPCTRL........................empDNLYTFVLKVqDQ................................TDIIFEVGDEQQLNSWLAELRASTG
EALKEVVLRYSdeaamdSGARWQRGRLVLRS.pgpghsHFLQLFDPPK.......sSKPKLQEACSSI.rEVRPCTRL........................empDNLYTFVLKVqDQ................................TDIIFEVGDEQQLNSWLAELRASTG
VIMADSLKIRG......TLKSWTKLWCVLKP.......GVLLIYKTPK.......vGQWVGTVLLHCC..ELIERPSK...........................KDGFCFKLFHpLD.........qsvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
LVKDGFLVEVS......-ESSRKLRHVFLFT.......DVLLCAKLKKhpfpdhelEDMKMKISALKS..EIQKEKAN...kgqsraierlkkkmfenefllllnSPTIPFRIHNrNG................................KSYLFLLSSDYERSEWREAIQKLQK
PEIEGVLWLKD.....dGKKSWKKRYFLLRA.......SGIYYVPKGK....akvsRDLVCFLQLDHV..NVYYGQDY.....................rnkykaPTDCCLALKHpQI...........................qkksqYIKYLCCDDARTLHQWVNGIRIAKY
SMVEGSELKKV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK........DSEKAKIDIKSI.kEVRTGKNT...............difrsngiseqiSEDCAFSVIYgEN...............................yESLDLVANSADVANIWVTGLRYLIS
VIFMSQVVMQH.....gACEEKEERYFLLFS.......SVLIMLSASP....rmsgFMYQGKIPIAGM..VVNRLDEI..........................eGSDCMFEITGsTV................................ERIVVHCNNNQDFQEWMEQLNRLTK
LVCCCQLYEVP.dpnrpQRLGLHQREVFLFN.......DLLVVTKIFQ.kkkilvtYSFRQSFPLVEM..HMQLFQNS...........................YYQFGIKLLSaVP...........................ggerkVLIIFNAPSLQDRLRFTSDLRESIA
LLKRGELFLLEessifrKIASRPTCYLFLFN.......DVLVVTKKKS.....eesYLVQDYAQLDHV..QVRKLEPS...............epllpggssrssSVPYPFQVNLlHN...........................segrqEQILLSSDSASDRARWITALTYKER
GTKRGFLSKKA.....aEASRWHEKWFALYQ.......NVLFYFEGEQ.......sGRPAGMYLLEGC..SCERTPAP.............prtnagpagardalDKQYYFTVLFgHD..............................gqKPLELRCEEEQAGKEWMEAIHQASY
DLSMGDLLLHTpaslgkWKKEPELAAFVFKT.......AVVLVYKDGSsiyeewdpFRFRHMIPTEAL..QVRALPSA.........................daEANAVCEIVHvKS.........................esegrpeRVFHLCCSSPESRKDFLKSVHSILR
FLHSGKLYKAK......---SNKELYGFLFN.......DFLLLTQITKspksnlqyKMYKTPIFLNEV..LVKLPTDP..........................sGDEPIFHISHiDR................................-VYTLRAESINERTAWVQKIKAASE
CIVHGYMSKMG....npFLTQWQRRYFYLFP.......NRLEWRGEG-........EAPQSLLTMEEI..QSVEETQI...........................KERKCLLLKIrGG................................KQFVLQCDSDPELVQWKKELRDAYR
AVMEGPLFLQS...qrfGTKRWRKTWAVLYP.asphgvARLEFFDHKGrggrggsrRLDCKMIRLAEC.vSVVPVTVE.......................sppePGAAAFRLDTaQR................................-SHLLAADAVSSTA-WVQTLCRTAF
LVKRGELTAYVdtvlfsKRMSKQQVYFFLFN.......DVLIITKKKSeesynvndYSLRDQLLVESC..DNEELNSS.............pgknpstmlysrqsSATHLFTLTVlSN...........................hasekVDMLLGAETQSERARWITALGHSSG
IQREGALRFMVaasgpgGTAQWQKCRLLLRR.avagerFRLEFFVPPK.......aSRPKVSIPLSAI.iEVRTTMPL........................empEKDNTFVLKVeNG................................AEYILETIDSLQKHSWVADIQGCVD
LLKDSFMVELV......-EGARKLRHIFLFT.......DLLLCTKLKKqsggktqqYDCKWYIPLTDL..SFQMVDEL................ealpniplvpdEELDALKIKIsQI................................----------------KSDIQREKR
LKEQGQLLHRD.pftviCGRKKCLRHVFLFE.......DLLLFSKLKG.seggsetFVYKQAFKTADM..GLTENIGD...........................-SGLCFELWFrRR.............................rarEAYTLQATSPETKLKWTSSIAQLLW
IKQIGWLTEQL......PSGGTAPTLALLTE.......KELLFYCSLP..qsrealSRPTRTAPLIAT.sSAHRLVHS..................gpskgsvpyDAELSFALRTgTR.............................hgvDTHLFSVESPQELAAWTRQLVDGCH
LVYNGDLVEYD....adHMAQLQRVHGFLMN.......DCLLVATWLP...qrrgmYRYNALYPLDRL..AVVNVKDN..........................pPMKDMFKLLMfPE................................-SRIFQAENAKIKREWLEVLEETKR
TAYEGHVRIPK...pagVKKGWQRALAVVCD.......FKLFLYDIAE.gkasqptSVISQVIDMRDE..EFSVSSVL.................asdvihasrkDIPCIFRVTAsQL..........................sapsnkCSILMLADSENERSKWVGVLSELHK
LLREGPVLKIS.....fRRSDPMERYLVLFN.......NMLLYCVPRV..lqvgaqFQVRTRIDVAGM..KVRELTDA...........................EFPHSFLVSGkQR................................-TLELQARSRDEMVSWMQACQAAID
LIKEGQILKLA.....aRNTSAQERYLFLFN.......NMLLYCVPRF..slvgskFTVRTRVGIDGM..KIVETHNE...........................EYPHTFQISGkER................................-TLELQASSEQDKEEWIKALQESID
VQMEGYLGRKHgpnkkaSNRSWNNLYCVLRN.......SQLTFYKDAK.nlalgvpYHGEEPLALRHA..ICEIAVNY..........................kKKKHVFKLRLsNG................................SEWLFHGKDEEEMLMWLQSMSTAIN
IRHLGWLAEKV...rekEGTRWKPRLSKLLL.......KTLVAKDSLKgkkqewlsGILGNEFILITF..KLVHSGPG.....................kgspqaGMDLSFATRTgTK.............................qgiETHLFRAEISRDLSHWTRSIVQGCH
LELGTVMTVFN...arkSTPERRTVQMIMET.......RQVAWSKTA-........DKIEGFLDIMEI.kEIRPGKNS................kdferakavrhKAECCFTILYgTQ.............................fvlSTLSLATDSKEDAVKWLSGLKILHQ
LIHSGELTRVT.....qPQARSQQRMFFLFD.......RQLIYCKKDL...lrrdvLYYKGRLDMDDL..EVVDVEDG....................kdrdlhvSVKNAFRLYCgTT...............................gDSHLLCARKPEQKQRWLKAFARERE
PVKEGPLFIHRkgkgplASSSFKKLYFSLTT.......EALSFAKTSS.....skkSTFIKLASIRAA.eKVEEKSFG...........................-SSHIMQVIYaDD............................vgraQTVYLQCKCVNELNQWLSALRKAST



KGLEGMIMKRSccghgrACYRWSKRWLIVKD.......SFLLYMKPDS........GAIAFVLLVDKE.fRVKVGRKE..........................tETKYGLRIDNlSR................................-TLILKCNSYRHARWWGGAIEEFIR
AQMEGFLNRKHahnkkaSSRSWHNVYCVINN.......QEMGFYKDAK.saasgipYHSEVPVSLKEA..ICEVALDY..........................kKKKHVFKLRLsDG................................NEYLFQAKDDEEMNTWIQAISSAIS
LLCHGELKNKS......----GHKLYIFLFQ.......DILVLTRPVT.rnerhlyQVYRQPIPVQEL..VLEDLQDG...........dvrmggsfrgafgnsdKAKNIFRVRFqDP.............................spgHSHTLQANDVFHKQQWFNCIRAAIA
SIKEGILKLKEepskilSGNKFQDRCVVLRD.......GHLFIYKDPK.......sSKHDKMFPLRAM..KFYLGVKK.........................kmKPPTSWGLTVySE...............................kHHWHLCCDSLQAQMEWMASIFIAQH
VSKKGYLHFLE.....pHTAGWAKRFVVVRR.......PYAYMYNSDK.......dTVERFVLNLSTA..QVEYSEDQ.......................qamlKTPNTFAVCTeHR................................-GILLQANSDKDMHDWLYAFNPLLA
IQREELLSFMGltsgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.......aSRPRLSIPCSTI.tDVRTATAL........................empDRENTFVVKVeGP................................SEYILETSDALHVKAWVSDIQECLS
LMKLGTVARRG......AMGIWKEFFCELSP.....leFRLYLSDEE-........RTCVESCSLLRC..EAVGPAH-...........................-SDGRFELVFsGK................................-KLALRASSQDEAEDWLDRVREALQ
IRHLGWLAEKV...pgeSEKQWKPALVVLTE.......KDLLIYDSMP..rrkeawFSPVHSYPLLAT..RLVHSGPG.....................kgspqaGMDLSFATRTgTK.............................qgiETHLFRAEISRDLSHWTRSIVQGCH
LVCCSRLFEVT.dvnklQKQAAHQREVFLFN.......DLLVILKLCP.kkkssftYTFCKAVGLLGM..RFHLFENE...........................YYSHGITLATpLS...........................gsekkQVLHFCALGSDEMQKFVEDLKESIA
IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER.....aayFRCYHKVELNNV.kNVARLPKS...........................TKKHAIGIYFnDD................................TSKTFACESDLEADEWCKVLQMECV
FIRLGSLSKLS......-GKGLQQRMFFLFN.......DVLLYTSRGL...tasnqFKVHGQLPLYGM..TIEESEEE..........................wGVPHCLTLRGqRQ................................-SIIVAASSRSEMEKWMEDIQMAID
SRLEGWLSLPV..rnntKKFGWVKKYVIVSS.......KKILFYDSEQ....dkeqSNPYMVLDIDKL.fHVRPVTQT...................dvyradakEIPRIFQILYaNE............................geskKEPEFPVEPVGEKS------NYICH
FIREGCLHKLT......-KKGLQQRMFFLFS.......DMLLYTSKSV...tgashFRIRGFLPLRGM..LVEESENE..........................wSVLHCFTIYAaQK................................-TIVVAASTRLEKEKWMQDLNAAIQ
FLRQGWLLVVP......PTGEPRPRMFFLFS.......DVLLMAKPRPlhllksgtFVCRALYPMSQC..HLSRVFGH........................sggPCGGLLSLSFpHE................................-KLLLMSTDQEELSQWHHSLTLAIR
LIYTGEMAWIY.....qPYGRNQQRVFFLFD.......HQMVLCKKDL...irrdiLYYKGRIDMDKY..EVIDIEDG....................rdddfnvSMKNAFKLHNkET...............................eEVHLFFAKKLEEKIRWLRAFREERK
LVLEGTFRIQK......---AKKERTLFLLD.......QLLLITKKRD......dtFTYKAHILCGNL.mLVEVIPK-...........................-EPLSFSVFHyKN..............................pkLQHTVQAKSQQDKRLWVLHLKRLIL
LIHSGELTKIT......RQGKSQQRIFFLFD.......HQLVSCKKDL...lrrdmLYYKGRMDMDEV..ELVDVEDG....................rdkdwslSLRNAFKLVSkAT...............................dEVHLFCARKQEDKARWLQAYADERR
IMKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER.....aayFRCYHKVELNNV.kNVARLPKS...........................TKKHAIGIYFnDD................................TSKTFACESDLEADEWCKVLQMECV
GRGGGAAGLTS...gggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.......aSRPRLSIPCSTI.tDVRTATAL........................empDRENTFVVKVeGP................................SEYILETSDALHVKAWVSDIQECLS
RGFEGKLTAQGpeagglLSSRGRERRVFLFE.......QIIIFSEALGgrggaqpgYVYKNSIKVSCL..GLEGNLQG...........................-NPCRFALTSrGP............................eggiQRYVLQASDPAVSQAWIKQVAQILE
LELQGELTELGggvlftSRPRFTPLCLLLFS.......DLLLITQPKS...gqrlqVLDYAHRSLVQA..QQVPDPSG...........................PPTFRLSLLSnHQ.............................grpTHRLLQAASLSDMQRWLGAFPTPGP
LIKEGSIQKLS.....aKNGTTQDRHLFLFN.......NVMLYCVPKL..rlmgqkLSVREKMDISDL..QVQDIVKP...........................NAACTFIITGrKR................................-SLELQTRTEEEKKEWIQVIQATVE
PELADYIKVFK..pkklTLKGYKQYWCTFKD.......TSISCYKSKE.....essGTPAHQMNLRGC..EVTPDVNI..........................sGQKFNIKLLIpVA.............................egmNEIWLRCDNEKQYAHWMAACRLASK
LLLEGPVRVKE......GREGKMDVYLFLFS.......DVLLVTKPQR...kadraKVIRPPLMLEKL..VCRPLRD-...........................--PNSFLLIHlTE...........................fqcvsSALTVHCPSSTERARWLEKTQHAQT
VSKKGYLHFKE.....pLSSNWAKHFVVVRR.......PYVFIYNSDK.......dPVERGIINLSTA..QVEYSEDQ.......................qamvKTPNTFAVCTkHR................................-GVLLQALNDKDMNDWLYAFNPLLA
IESQGELILQEvwdpktLIRKGRERHLFLFE.......MSLVFSKEVK.dssgrskYLYKSKLFTSEL..GVTEHVEG...........................-DPCKFALWVgRT............................ptsdNKIVLKASSIENKQDWIKHIREVIQ
LLHSGKLYKTK......---SNKELHAFLFN.......DFLLLTYLVRnskssaqfRMYKTPIFLNEV..LVKLPTDP..........................sSDEPVFHISHiDR................................-VYTLRTDNINERTAWVQKIKGASE
VRKAGALAVKNkkvesaTRRKWKHYWVSLKG.......CTLFFYETDG.rsgidhnSVPKHAVWVENS..IVQAVPEH..........................pKKDFVFCLSNsLG................................DAFLFQTTSQTELENWITAIHSACA
LILQDAFQVWD...pksLIRKGRERHLFLFE.......ISLVFSKEIK.dssghtkYVYKNKLLTSEL..GVTEHVEG...........................-DPCKFALWSgRT............................pssdNKTVLKASNIETKQEWIKNIREVIQ
TAYKGYVKVPK...ptgVKKGWQRAYAVVCD.......CKLFLYDLPE.gkstqpgVVASQVLDLRDE..EFAVSSVL.................asdvihatrrDIPCIFRVTAsLL..........................gspsktSSLLILTENENEKRKWVGILEGLQA
LTAQGKLLQQDieldagMQSRTKERRVFLFE.......QIVIFSELLR.kgsltpgYMFKRSIKMNYL..VLEDNVDG...........................-DPCKFALMNrET...............................sERVILQAANSDIQQAWVQDINQVLE
LTAQGKLLQQDieldagMQSRTKERRVFLFE.......QIVIFSELLR.kgsltpgYMFKRSIKMNYL..VLEDNVDG...........................-DPCKFALMNrET...............................sERVILQAANSDIQQAWVQDINQVLE
EQMEGMLCRKQafnkkaANRSWQNVYCVLRR.......GSLGFYKDAR...aasagVPYHGEVPVSLA..RAQGSVAF........................dyrKRKHVFKLGLqDG................................KEYLFQAKDEAEMSSWLRVVNAAIA
DTKHGMMKFREllglglPSGGFHDRYFILNS.......SCLRLYKEVR.......sHRPEKEWPVKSL..KVYLGVKK.......................klrpPTCWGFTVVHeTE............................khekQQWYLCCDTQMELREWFATFLSVQH
PEIQGFLQLRG.sgrgsGRKLWKRFFCFLRR.......SGLYYSTKGT....skdpRHLQYVADVNES..NVYVVTQG.....................rklygmPTDFGFCVKPnKL...........................rnghkGLHIFCSEDEQSRTCWLAAFRLFKY
LLLEGSLRMKE......GKDSKMDVYCFLFT.......DLLLVTKAVK...kaertKVIRPPLLVDKI..VCRELRD-...........................--PGSFLLIYlNE...........................fhsavGAYTFQASSQALCRSWVDTIYNAQN
VTYMSQVTIQC.....aGSEEKNERYLLLFP.......NLLLMLSASP....rmsgFIYQGKLPTTGM..TITKLEDS..........................eNHRNAFEISGsMI................................ERILVSCTSQQDLHEWVEHLQKQTK
LETSSYLNVLV......-NSQWKSRWCFVRD.......SHLHFYQDRN......rsKVAQQPLSLVGC..DVLPDPSP...........................DHLYSFRILHnGE................................ELAKLEAKSSEEMGHWLGLLLSESG
YYKERLLYLEEcchgelKNNRGVKLHVFLFQ.......EVLVITRAVT.hneqlcyQLYRQPIPVKDL..TLEDLQDG...........evrlggslrgafsnneRVKNFFRVSFkNG.............................sqsQTHSLQANDTFNKQQWLNCIRQAKE
VRKAGWLFFKPrklelvARRKWKQYWVTLKG.......CTLLFYETYG.knsteqnSAPRCALFAEDS..IVQSVPEH..........................pKKEHVFCLSNsCG................................DVYLFQATSQTDLENWVTAIHSACA
PEIHGFLHAKE.....qGKKSWKKAYFFLRR.......SGLYFSTKGT.......sKEPRHLQLFSEF.sTSHVYMSL...................agkkkhgaPTPYGFCLKPnKA............................ggprDLKMLCAEEEQSRTCWVTAIRLLKD
GHRKGATKMKD.....fARFKPMQRHLFLYE.......KAVMFCKRRFegadrypsYSFKHCLKMEDV..GITEHVKG...........................-DNRKFEIRYsEK...............................eEIYIVQAPNVDVKMLWLKEIRKILV
LKEQGQLVRQD.eftvrAGRHKACRRVFLFE.......ELLLFSKPRR.gpagvdiFTYKRSFKMADL..GLTECCGE...........................-SQLRFEIWFrRR.............................karDLFVLQASDVATKQAWTADISRLLW
LHLEGALCWKS......TSGRLKDVLAVLLT.......DVLLLLQEKDqkyvfasvDSKPPVISLQKL..IVREVANE...........................-EKAMFLISAsMQ..............................gpEMYEMYTSSKEDRNIWMAHIRRAVE
GTRKGYLSKRS.....aDNPKWQTKWFALLQ.......NLLFYFESDS.......sPRPSGLYLLEGS..ICKRAPSP................krgtsskesgeKQQHYFTVNFsND..............................sqKTLELRTEDAKDCDEWVAAIARASY
LIHEGCLLWKT......ATGRFKDVLLLLMT.......DVLVFLQEKD.qkyiftsLDKPSVVSLQNL..IVRDIANQ...........................-AKGMFLISSgPP................................EMYEVHAASRDDRTTWIRVIQQSVR
PKIDGELKVRS.....iVNHTKQDRYLFLFD.......KVVIVCKRKG......ysYELKEVIELLFH..KMTDDPMH.................nkdikkshgkMWSYGFYLIHlQG...............................kQGFQFFCKTEDMKRKWMEQFEMAMS
SRIEGWLSVPN..rgniKRYGWKKQYVVVSS.......KKILFYNDEQ....dkeqSNPSMVLDIDKL.fHVRPVTQG...................dvyraeteEIPKIFQILYaNE............................gecrKDVEMEPVQQAEKT----NFQNHKG
LIHEGCLLWKT......ATGRFKDVLLLLMT.......DVLVFLQEKD.qkyiftsLDKPSVVSLQNL..IVRDIANQ...........................-AKGVFLISSgPP................................EMYEVHAASRDDRTTWIRVIQQSVR
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRL..rllgqkFSVRARIDVDGM..ELKESSNL...........................NMPRTFLVSGkQR................................-SLELQARTEEEKKDWVQAINSTLL
LLMQGSFSVWTtkvkelARFKPMQRHLFLHE.......KAVLFCKKREegyekapsYSYKQSLNMTAV..GITENVKG...........................-DTKKFEIWYnAR...............................eEVYIIQAPTPEIKAAWVNEIRKVLT



PQGDGEIRITT.....lDKHTKQERHIFLFD.......LAVIVCKRKG......dnYEMKEIIDLQQY..KIANNPTT......................dkenkKWSYGFYLIHtQG...............................qNGLEFYCKTKDLKKKWLEQFEMALS
PKIDGELKITS.....vERRSKTDRYAFLLD.......KALLICKRRG......dsYDLKASVNLHSF..QVRDDSSG......................erdnkKWSHMFLLIEdQG...............................aQGYELFFKTRELKKKWMEQFEMAIS
PEIQGFLQVKE.....vGRKSWKKLYVCLRR.......SGLYYSTKGT....skepRHLQLLADLEES..SIFYLIAG.....................kkqynaPNEHGMCIKPnKA...........................ktemkELRLLCAEDEQIRTCWMTAFRLLKY
FIMEGPLTRIG......---AKHERHIFLFD.......GLMISCKPNHlpgyssaeYRLKEKFVMRKI..QICDKEDA..........................cEYRHAFELVSkDE................................NSVIFAAKSAEEKNNWMAALISLHY
LVRDGSVFLKS......TTGRLKEVQAVLLT.......DILVFLQEKDqkyvfaslDHKSTVISLKKL..IVREVAHE...........................-EKGLFLISMgVK..............................dpEMVEVHASSREERNSWIQIIQDTIN
FIMEGTLTRVG......---AKHERHIFLFD.......GLMICCKSNHlpgassaeYRLKEKFFMRKV..QINDKDDT..........................sEYKHAFEIILkDG................................NSVIFSAKSAEEKNNWMAALISLQY
LLHDGLVYWKT......ATGRFKDILALLLT.......DVLLFLQEKDqkyifaavDQKPSVISLQKL..IAREVANE...........................-ERGMFLISAsSA..............................gpEMYEIHTNSKEERNNWMRRIQQAVE
EVKSGFLEKRS.....kFLKSYSRGFYVLTP.......SFLHEFKTPD....khkfSTPLMSIPLVEC..TVTEHSKK.....................tksnseQGKNKFILRTnSN..........................glihrgHNWVFKVDSYDDMIEWFGNIKALSS
RYLQGYLLKKR....rkRLQGFKKRFFTLDF.....ryGTLSYYLNDH.......nQTCRGEIVISLS..SVSANKK-...........................--DKIIIIDSgME................................-VWVLKATTKENWQSWVDALQTCFD
ADFSGWMSKKG....sgAMSTWKTRFFTLHG.......TRLSYFSSTT.......dTRERGLIDITAH..RVVPAKED...............dklvslyaastgKGRYCFKLLPpQP.....................gskkgltftqpRTHYFAVDNKEEMRGWMAALIKTTI
ADCSGWMSKKG....tgAMGTWKQRFFTLHG.......TRLSYFTNTN.......dEKERGLIDITAH..RVLPASDD...............drlislyaaslgKGKYCFKLVPpQP.....................gskkgltftepRVHYFAVENKSEMKAWLSAIIKATI
EIKSGFLERRS.....kFLKSYSKGYYVLTP.......NFLHEFKTAD....rkkdLVPVMSLALSEC..TVTEHSRK..................nstsspnstGSDAKFVLHAkQN..........................giirrgHNWVFKADSYESMMSWFDNLKILTS
PTYKGYLKKWT.....nFAQGYKLRWFILSS......dGKLSYYIDQA.....dtkNACRGSLNMSSC..SLHLDSS-...........................-EKLKFEIIGgNN..............................gvIRWHLKGNHPIETNRWVWAIQGAIR
IYKEGYLLQDG....gdLKGKIENRFFKLHG.......SQLSGYHEI-........-SRKAKIDINLL..KVTKVLRN..........ediqadnggqrnftdwvLFNECFQLVFdDG................................ERITFNAECSEEKSDWYNKLQEVVE
KKKSGWVSYKD...dgiLSFIWQKRYLMLHD.......SYVALYKNDK......qnDDAILKIPLTSI.iSVSRTQL-...........................-KQYCFELVRcSD...........rnsvssgsssslnvssdsnskKSIYIATKTESDLHSWLDAIFAKCP
QVCSGILYTKVkkkklfNRAKWQKFNVELTN.....tsFNLYSFKTG-........-KLKKSIKLDKI.iDCIELDNN.......................skmkNDDTNFALITfDE................................-RLSFKAANDQDMVDWIINFKSGIL
QGKQGYLVIRSkhafkdMIDRHTTKWFLVRN.......SYLTYVSDLS.......sTTPLDVFLIDWK.fKVRFSGNKleefgiendannildkngkskthqkksNISSKLLLLTlEN..............................seRKLKIICKSESSLKQWMSSIIKMST
CIKAGYFLKKS.....eLLPTYHQGYFVLTS.......NYIHEFQSSDrgirkksyLAPIMSIPLNDC..TLKDASSThkflkgskpknkntksseldqfyaaaqKESNNYVTWTfKI................................VSPEPSEEELKHFKRWVQDLKNLTS
KGLSGWLYMKTtvghdpKRVVWVRRWCFLQN.......NVFGVFSLSP....sktyVEETDKFGILWI..TVEYLPKE...........................PRNFCFKLRIqNP......................nckteeentyIDIILQAESIDELKSWINTLTSHKR
PTYKGFLKKWT.....nFAHGYKLRWFILSG......dGNLSYYKDQS......hvDRPRGTLKVSTC..RLHIDSS-...........................-EKLNFELLGgIT..............................gtTRWRLKGNHPIETTRWVNAIQSAIR
VKKEGWISYKV...dglFSFLWQKRYLVLND.......SYLAFYKSDK......cnEEPVLSVPLTSI.tNVSRIQL-...........................-KQNCFEILRaTD..............qkenispinsyfyesnskRSIFISTRTERDLHGWLDAIFAKCP
VLQRGIMIRMT.....rRRRKFYEFKLINNN.......GQIIWKDGS-........-KYLELDSVKDI..RIGDTAST...............yqeevdpkrlrsDSKLWIAIIYkVS.............................nklKALHVVALNELDFNTFLSCICGLVK
LVLSGTVYKKR.....dLWLDPTPVYIALLD.......NCLLITEEIS.kgetqkyKLIERPIPIDYL..SLEKRKIPkssgnhmstaygdrktsnteisnanpnTDEFSFKIRNtAT...............................gESFKFFTESAEVLNQWIDAIMESFK
VKMSGNLNIRT......KLIRSTRYWCVLKN.......HLFSMYTSST......elYFPVLTIDLREV.qKIETQKHT........................lngSATKTFKLYTdES................................-TFKFNADSEFSAKSWVNALKKEQF
RIHSDLVHRSD......QSQHLHHRLFTLPT.......RSASEFKKADdrsryltdEALYKSFTLQNA..RFGIPTDY..........................tKKSFVLRMSCeSE................................-QFLLRFSHIDDMIDWSMYLSIGIS
ISKFGELLYFDisttnsSSEPEREFEVYLFE.......KIIILFSEVVsasslilkKKSSTSASISAS..NITDNNGSnnsnnssssslfklsanepkldlrgriMIMNLNQIIPqNN...................rslnitwesikeqGNFLLKFKNEETRDNWSSCLQQLIH
NVKDGSLLLRR.pktltGNSTWRVRYGILRD.......DVLQLFDKN-........-QLTETIKLRQS..SIELIPNL......................pedrfGTRNGFLITEhKK..........................sglstsTKYYICTETSKERELWLSAFSDYID
LIQKGPLYQKP.....hKHSVFSKYYVVLIS.......GFIVLFHCFHgfakevleYAHYVTIPIDDC..YLYSGTTTdrtfdeinygshalprvygdgwrsvedESSRCFTLWFgTRdppsapeadlnnsnvpsntdkihftkklgvsgKSMVFMARSRQERDLWVMSIYYELE
KKIGGFFRRPFsiggfnTSSSNYSLNSILSQ....evsSNKSILPSILpevdsmqlHDLKPSYSLKTF..EIKSIMEI....................inhrnipAYYYAFKIVMqNG................................HEYLIQTASSSDLTEWIKMIKASKR
TVIGEYLFKYYprlgpfGFESRHERFFWVHP.......YTLTLYWSASnpilenpaNTKTKGVAILGV.eSVTDPNPY........................ptgLYHKSIVVTTeTR................................-TIKFTCPTRQRHNIWYNSLRYLLQ
TSRRTSLSYLN......KDSEWERVKIQVKE.......GRIFIFKIKPtidyfkdiSSSYFAYSLLEA..EAHVVQDN.........iiigsgamksnvcnkntkRKSGNFTVSFpEN...........................ingpkLVLEFQTRSVEEAHKFMDCINFWAG
PEKSGWLYMKT.qvgkpTREIWVRRWCFLKN.....avFGMFLLSPSK....tyveETDKFGVFLTNV..RYDPEED-...........................-RKFCFEVKIfGN....................kvteahdnmskdITLVFQTSNYLDLKSWLIAFEATKK
RYHEGVFLILQnnngthAARKWKDVYGVLLG.......TQLALWDAKEsekklkevASKPTYINLTDA..TLRTLDNS..................dnivmecgkNLTNALVVSTtLK................................NRYFLQFGNKESFNAWNSAIRLCLY
RYHYGIFLILHktdgtpAARQWEECYGVLLG.......TQLALWDAKEntstmkkaASRPSFINFTDA..SVRSLDAN.............dqviiasenektkkDLDNVLVVSTtLK................................NRYFLKFKNSKSFKTWNAAIRLSLF
SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK.....qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT................................-KRTYQATSKAEMHSWIEAIQYSIS
SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH.......GKICEYANWK.....qslELHTEPIDLLMA..TVRPAQSV...........................SRKFCFEVITpQT................................-KRTYQATSKAEMHSWIEAIQYSIS
IFKEGLLLVFGtdlamvSKAAWHKHWIVVEN.......GSLWEYANWK.....dsvKSNVSSISLKHA..SADKVRKQ...........................GRRFCFEVVTpKL................................-KRLYQATSAEEMDSWIEAICEAAK
ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE......grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK................................-SWSFEDPNG-PASAWVELLDKASS
ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE......grKTVKEEIPIKSV..GMRCRMVK...........................NNEHGWVVETpTK................................-SWSFEDPNG-PASAWVELLDKASS
AQKKAYERRYK......NFTTTSSSFDTLQG.....idTEAMEYEFPKvftppleeFSPDTSYSLVNA.fAYCDRDKK..........................nVRNCSFTVIFrDG................................SEETLCAPTEESMIEWVAKINYIST
AQKKAYERRYK......NFTTTSSSFDTLQG.....idTEAMEYEFPKvftppleeFSPDTSYSLVNA.fAYCDRDKK..........................nVRNCSFTVIFrDG................................SEETLCAPTEESMIEWVAKINYIST
QHMSGYLKKWT.....nYKSGYKLRWFTLNN.......GVLSYYKNQD.....dasSACRGSINLKLA..RLVHDPK-...........................-QPTVFQVIGkGS................................VRYSVKANSPVEAKKWIAAISSAIE
YIKQGILKFQSeshkfrKKEVWSTVLAVLQR.......DVFTLYNLNTsydpkdldISKVGKPVIKTT..IIASLAKP...............fpssedavvlksTNSLYFDLETsSQ................................LKLRFAGPSPKDAQGWIDALNYWAA
AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN........SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT.........................etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
AQKEGVLLKYI......ENSGLVSRYFYLKD.......NILYFAENRN........SPVLGTIHLKDA..QVNRYNAN..........lpifsiidpphefltgeNYQSAFVIQEkQT.........................etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
TKRQGWLLRNIssskadNKAIWRKYWFFVDN.......GYVGYLINDA.....nggVFESEKIGVLLC..KFSVLPSN...........................HRKFCFQIKTkSV................................-SYILQAETHMEMLEWGSVINNARE
ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.......dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP....................gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
ADCHGWMRKRS.....dRYGVWKSRYFVLKG.......TRLSYYHSLN.......dASEKGLIDMTSH..RVTKTDDI........................vlsGGKTAIKLIPpAP....................gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
IIRSGWVMLKE...dkmKYLPWTKKWLVLSS.......NSLSIYKGSK.......sESAQVTLLLKDI.qKVERSKS-...........................-RTFCFKLRFkSS..........................tknfeiQACELSVADNMECYEWMDLISSRAL
SIQNGCSLLRI......TKKKVRQRKVSLDP.....isGYLMLDKNTG......kaYKKLCVDDIKEI.rQGRDARNY..................reqykisseNEKRWFTIIYcAD.............................nklKAMHMISPTLDAHNQWIMALEGLKT
SIQNGCSLLRI......TKKKVRQRKVSLDP.....isGYLMLDKNTG......kaYKKLCVDDIKEI.rQGRDARNY..................reqykisseNEKRWFTIIYcAD.............................nklKAMHMISPTLDAHNQWIMALEGLKT



VLKSGWLIKKG.....hATSTKKQLWAVLRR.......DQLSFYKDE-........---------KDI.sAVAYYKEK...........................-SPKTFFLYLnEK................................-IIRLIATSNEDAEEWVHVLRSTTG
QIISGTLLKKR....rkKGQGYARRYFTLNM.....veGTISYYANEN.......sSVMRGKIPLSIA..VISVAAE-...........................--THEINVDSgVE................................-LWNLRAHTHQDWLRWCNALEKAKN
WHRRGMISYKKsknnrwVAGYWKKKYCIVDS.......GKLIFYKSDHdpnacsnvSPIHREFGLQSC..LASPNLPP.......................sinsNRNNVFYLNIpGN................................ECYLFEAPSVLAMNEWIHSLNFNAA
PIMAGYLIRKT......SFLKKKQRGFYAFT.....hsGYLYEFKSSD....slqdPEPEFALYIPDC..LIGRPSE-...........................-KKPKFKITGkDA........................tkkifgarNDYAFRASNNTELMRWWEALNTHIA
LLCDGYLCQQG.....gDCPYWRRRYFQLIG.......SKLVAFQQFS........KVRRATIDLSEA.tHIVDDNHY.................sdeeelegylYFESGFRIIFsNG................................DYIDFYAETVGEKDEWMSTLRQHLG
HGKEGFATLKRccnttmMKTRSQPFWIIVSE.......SCIILCDNML........SMQPADVFIWDV..DFEITRKN.............frkahskdtnekirLSHHSFKIKNrQK................................-VMKLSVRSG----RWLQQFINSVQ
VLMQGTIHWLH.....gNLHRWSKCWAVVRG.......YGMTIYNTNR.......eYKPVKVIPIADI.qDVAEINVP.........................esSHKYFFTVITqNK................................-PIEFRVDNEDSLILWVAALKTSID
LYNEGYLYRLE......-DSSIRRRFVVLRS.......KQLNFYAEKG........GQYLDTFQLSKT..VVSIPMVN...................fseavsnlGLVAGILATSvDR................................RHVQLFADSKKVCQKWLQVMNSRSF
LYNEGYLYRLE......-DSSIRRRFVVLRS.......KQLNFYAEKG........GQYLDTFQLSKT..VVSIPMVN...................fseavsnlGLVAGILATSvDR................................RHVQLFADSKKVCQKWLQVMNSRSF
PSLASEQMHDS.....dADSLFQSANDHLNRakatqdcRGLLFYSKSQ......stSVPSGIINLTDA.vSIEPGTG-...........................---NKFTINFnNG................................KSETLEALDPESKNTWITDLKNAIA
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Supplementary Table 7, Park et al.
Cloned and tested PH-domain constructs with total number of cells transfected and imaged and number of those cells expressing the phenotype (translocating, PM-localized or cytosolic) 

Species Name Score NP_number
Celegans akt-2-PH1 57.5 NP_001024612
Celegans akt-1-PH1 47.7 NP_001023647
Celegans sec7-PH1 36.0 NP_498764
Celegans obr-1-PH1 0.7 NP_499448
Celegans let-502-PH2 -0.1 NP_491440
Celegans F59A6.5-PH1 -6.4 NP_494921
Drosophila Grp1-PH1 76.5 NP_001036375
Drosophila Akt1-PH1 60.1 NP_732113
Drosophila Btk29A-PH1 42.2 NP_723369
Drosophila CG14366-PH1 26.9 NP_650310
Drosophila CG5004-PH1 18.9 NP_573195
Drosophila vap-PH1 -6.0 NP_996482
Human PSCD4-PH1 79.4 NP_037517
Human LOC653583-PH1 54.8 XP_933317
Human PHLDB2-PH1 54.8 NP_665696
Human GAB3-PH1 40.2 NP_542179
Human OSBPL6-PH1 33.1 NP_665682
Human DEF6-PH1 18.3 NP_071330
Human RASA1-PH1 17.9 NP_002881
Human SBF1-PH1 7.7 NP_002963
Human PLEKHH1-PH1 6.2 NP_065766
Human OSBPL1A-PH1 2.8 NP_579802
Human ARHGAP25-PH1 -3.7 NP_001007232
Human CENTD2-PH4 -41.8 NP_001035207
Mouse Pscd3-PH1 89.6 NP_035312
Mouse Pscd2-PH1 87.1 NP_035311
Mouse Akt1-PH1 70.2 NP_033782
Mouse Akt3-PH1 68.0 NP_035915
Mouse Akt2-PH1 64.3 NP_031460
Mouse Phldb1-PH1 53.7 NP_705765
Mouse Rasa3-PH1 48.2 NP_033051
Mouse TEC-PH1 47.9 BAE23957 
Mouse Rasa2-PH1 46.9 NP_444498
Mouse Gab1-PH1 45.4 NP_067331
Mouse Btk-PH1 44.8 NP_038510
Mouse Gab2-PH1 41.2 NP_034378
Mouse Itk-PH1 37.8 NP_034713
Mouse Plekha1-PH1 33.5 NP_598703
Mouse Sh3bp2-PH1 33.2 NP_036023
Mouse Osbpl3-PH1 32.0 NP_082157
Mouse Plek2-PH1 32.0 NP_038766
Mouse Dapp1-PH1 30.2 NP_036062
Mouse Plekha2-PH2 29.4 NP_112547
Mouse Plek2-PH2 24.1 NP_038766



Mouse Osbpl7-PH1 23.9 NP_001074903
Mouse PDPK1-PH1 21.3 NM_011062
Mouse Myo10-PH1 17.6 NP_062345
Mouse Plek-PH1 16.0 NP_062422
Mouse Cnksr2-PH1 13.0 NP_808419
Mouse Fgd6-PH2 8.3 NP_444302
Mouse Myo10-PH2 8.1 NP_062345
Mouse Phlpp-PH1 8.0 XP_990044
Mouse Plek-PH2 7.9 NP_062422
Mouse Plekha5-PH1 2.3 NP_659169
Mouse 2610034M16Rik-PH1 2.2 NP_081277
Mouse Plekhb2-PH1 0.1 NP_663491
Mouse Swap70-PH1 -1.7 NP_033328
Mouse Plekho1-PH1 -2.6 NP_075809
Mouse Irs1-PH1 -2.6 NP_034700
Mouse Myo10-PH3 -2.9 NP_062345
Mouse Rasal1-PH1 -4.5 NP_038860
Mouse CENTD2-PH1 -4.9 NM_027180               
Mouse DGKD-PH1 -5.0 XM_906228              
Mouse Skap2-PH1 -7.0 NP_061243
Mouse Plekha3-PH1 -8.4 NP_112546
Mouse Plekhb1-PH1 -8.6 NP_038774
Mouse Ophn1-PH1 -9.2 NP_443208
Mouse Plekhm2-PH1 -9.6 XP_985312
Mouse AA536749-PH1 -9.7 NP_957697
Mouse Centb5-PH1 -10.0 NP_997106
Mouse Cadps-PH1 -11.2 NP_001036082
Mouse Cit-PH1 -12.2 NP_031734
Mouse PSD3-PH1 -12.7 NM_177698               
Mouse TRIOBP-PH1 -13.6 NP_001074771
Mouse Dok4-PH1 -13.9 NP_444476
Mouse Dnm1-PH1 -14.3 NP_034195
Mouse Plekha2-PH1 -14.3 NP_112547
Mouse Afap1-PH1 -14.6 NP_081649
Mouse CENTD1-PH1 -15.4 XM_132099
Mouse VEPH1-PH1 -16.1 NM_145820     
Mouse Plekhf1-PH1 -16.1 NP_077724
Mouse AA536749-PH2 -16.2 NP_957697
Mouse Dnm2-PH1 -16.3 NP_001034609
Mouse RALGPS2-PH1 -16.5 NM_023884               
Mouse Plekhj1-PH1 -17.1 NP_076389
Mouse Farp1-PH2 -17.3 NP_598843
Mouse Fgd1-PH2 -17.5 NP_032027
Mouse Sntb2-PH1 -18.4 NP_033255
Mouse Arhgap10-PH1 -18.6 NP_084389
Mouse CENTD1-PH2 -18.7 XM_132099
Mouse Fgd6-PH1 -19.3 NP_444302
Mouse Col4a3bp-PH1 -19.5 NP_075909
Mouse Ngef-PH1 -20.1 NP_063920
Mouse Plcd4-PH1 -20.2 NP_683739
Mouse Psd2-PH1 -21.5 NP_082983



Mouse Apbb1ip-PH1 -22.8 NP_062329
Mouse Ddef1-PH1 -22.8 NP_034156
Mouse Prkcm-PH1 -22.8 NP_032884
Mouse Pld2-PH1 -23.1 NP_032902
Mouse RASGRF1B-PH1 -23.2 NM_001039655     
Mouse 2610034M16Rik-PH2 -23.5 NP_081277
Mouse Plcd1-PH1 -23.5 NP_062650
Mouse Osbpl5-PH1 -24.0 NP_077251
Mouse ABR-PH1 -24.3 NM_198894               
Mouse Plcl2-PH1 -24.5 NP_038908
Mouse Rasgrf2-PH1 -25.0 NP_033053
Mouse Tiam1-PH2 -25.3 NP_033410
Mouse Itsn1-PH1 -25.5 NP_034717
Mouse Adrbk1-PH1 -25.7 NP_570933
Mouse DOK1-PH1 -26.0 NM_010070
Mouse Sh2b2-PH1 -26.1 NP_061295
Mouse Snta1-PH1 -27.1 NP_033254
Mouse Fgd2-PH1 -27.8 NP_038738
Mouse Rasa4-PH1 -29.3 NP_598675
Mouse Pld1-PH1 -29.5 NP_032901
Mouse Spnb2-PH1 -30.2 NP_787030
Mouse Net1-PH1 -30.2 NP_062645
Mouse KIF1A-PH1 -30.4 NM_008440
Mouse SH2B1-PH1 -30.5 NM_011363  
Mouse Plekhm1-PH1 -31.6 NP_898855
Mouse Sntb1-PH1 -31.7 NP_057876
Mouse DOK5-PH1 -31.9 NM_029761       
Mouse Farp1-PH1 -32.1 NP_598843
Mouse D10Ertd610e-PH1 -33.5 NP_082303
Mouse Fgd3-PH1 -34.2 NP_056574
Mouse PLEKHC1-PH1 -35.2 NM_146054               
Mouse KIF1B-PH1 -35.5 NM_207682               
Mouse Itsn2-PH1 -36.0 NP_035495
Mouse Tiam1-PH1 -36.0 NP_033410
Mouse Kalrn-PH1 -36.0 XP_998128
Mouse Centd2-PH4 -38.2 NP_001035201
Mouse Grb7-PH1 -39.0 NP_034476
Mouse Arhgef7-PH1 -41.2 NP_059098
Mouse ARHGEF3-PH1 -41.5 NM_027871               
Mouse Tiam2-PH1 -41.6 NP_036008
Mouse Grb14-PH1 -41.8 NP_057928
Mouse Mcf2-PH1 -42.6 NP_573460
Mouse Arhgef18-PH1 -42.9 NP_598723
Mouse RASGRF1A-PH2 -43.2 NM_011245
Mouse ARHGEF2-PH1 -44.3 NM_008487               
Mouse VAV2-PH1B -45.3 NP_033526
Mouse ROCK1-PH1 -45.7 NP_033097
Mouse Fgd1-PH1 -46.9 NP_032027
Mouse Mcf2l-PH1 -48.4 NP_835177
Mouse Vav3-PH1 -49.1 NP_065251
Mouse Vav1-PH1 -51.3 NP_035821



Mouse Grb10-PH1 -51.6 NP_034475
Mouse Sos2-PH1 -53.4 XP_992919
Mouse Akap13-PH1 -55.4 XP_984499
Mouse Sos1-PH1 -55.9 NP_033257
Mouse RGNEF-PH1 -58.3 NM_012026
S.Cerevisiae SLM2-PH1 14.2 NP_014351
S.Cerevisiae BOI1-PH1 5.0 NP_009468
S.Cerevisiae BUD4-PH1 -2.7 NP_012625
S.Cerevisiae ATG26-PH1 -12.1 NP_013290
S.Pombe csx2-PH1 3.0 NP_595897
S.Pombe SPAC26A3.10-PH1 0.2 NP_594153
S.Pombe ksg1-PH1 -3.1 NP_588442
S.Pombe SPAC11E3.11c-PH1 -5.8 NP_594936
S.Pombe reserved_name_rga2-PH1 -7.7 NP_594152
S.Pombe SPCPB16A4.02c-PH1 -11.2 NP_588026
S.Pombe SPAPYUG7.03c-PH1 -21.1 NP_594704



Cloned and tested PH-domain constructs with total number of cells transfected and imaged and number of those cells expressing the phenotype (translocating, PM-localized or cytosolic) 

Translocating (T),
constitutively-PM Total # of cells # of cells 

 localized (P), or cytosolic (C) transfected non-PM PM prelocalized
T 17
T 5
C 41 41
P 6 6
C 13 13
C 11 11
T 20
T 7
T 11
T 5
P 17 17
C 9 9
T 14
T 9
T 15
T 15
T 21
C 22 22
C 21 21
T 19
C 22 22
C 17 17
C 10 10
C 24 24
T 8
T 14
T 23
T 21
T 42
T 32
T 9
T 10
T 9
T 17
T 13
T 11
T 8
T 16
T 35
T 21
T 17
T 16
T 16
T 14



T 25
T 15
T 26
T 19
T 38
T 13
T 13
T 12
C 17 17
C 9 9
P 7 7
C 9 9
C 13 13
C 12 12
C 17 17
C 6 6
C 9 9
C 25 25
P 13
C 15 15
C 7 7
C 4 4
C 12 12
C 5 5
C 8 8
C 5 5
C 7 7
C 13 13
P 15 15
C 7 7
P 15 15
C 6 6
C 13 13
C 10 10
C 7 7
P 5 5
P 17 17
C 8 8
C 4 4
P 13 13
C 5 5
C 14 14
C 11 11
C 6 6
C 5 5
C 5 5
C 13 13
C 4 4
C 6 6
C 5 5
C 4 4



C 4 4
C 7 7
C 11 11
C 9 9
C 6 6
C 13 13
P 23 23
C 5 5
C 7 7
P 12 12
C 4 4
C 8 8
C 5 5
C 8 7
P 14 13
P 13 9
C 3 3
C 7 7
C 14 14
C 10 10
P 9 8
C 12 12
C 4 4
C 4 4
C 7 7
C 6 6
P 17 15
C 9 9
C 6 6
C 21 21
C 4 4
C 8 8
C 11 11
C 6 6
C 5 5
C 5 5
C 4 4
C 16 16
C 7 7
C 9 9
C 5 5
C 9 9
C 4 4
C 6 6
C 5 4
C 23 19
C 4 4
C 7 7
P 11 9
C 7 7
C 9 9



C 6 6
C 5 5
T 18
C 16 16
C 8 8
C 25 25
C 11 11
C 12 12
C 8 8
C 8 8
C 18 18
P 12 12
C 13 13
C 11 11
C 13 13
C 15 15



Cloned and tested PH-domain constructs with total number of cells transfected and imaged and number of those cells expressing the phenotype (translocating, PM-localized or cytosolic) 

# of cells 
PM translocated

17
5

20
7

11
5

13
9

11
12
13

6

6
10
23
21
40
30
9
6
8

12
8

11
8
7

32
13
7

16
5
9



14
15
15
11
27
7
7
7

5





17



Cloned and tested PH-domain constructs with total number of cells transfected and imaged and number of those cells expressing the phenotype (translocating, PM-localized or cytosolic) 

Sequence
IVIESWLHKKG.....eHIRNWRPRYFILFR......dGTLLGFRSKP.......kEDQPLPEPLNNF..MIRDAATV.......................cldkPRPNMFIVRClQW.............................ttvIERTFYADSADFRQMWIEAIQAVSS
VVIEGWLHKKG.....eHIRNWRPRYFMIFN......dGALLGFRAKP.......kEGQPFPEPLNDF..MIKDAATM.......................lfekPRPNMFMVRClQW.............................ttvIERTFYAESAEVRQRWIHAIESISK
AEREGWLFKQSsnplfsGALSWKKRWFVLSE.......NCLYYFDQMT.......dKEPKGIITLANV..GIRKVEAP...........................SRPFMFEIFSlSD.............gqikackteqdgrlvegrhSIYKICAVNDEDMRSWINAISRMMA
VEKAGWLNKWT.....nYLKGYRQRWFVLDS......nATLSYYRNPS.....evgHTCRGSINLQEA..RVHTDKT-...........................--TSCIVISGqSQ................................-TFHVKPQNEMDRQQWTNSLEYMRH
RTFCDVCNKKL......--------------.......------SDI-........IRPTPAFECKNC..HFKTHKDH...........................VAQGSLPMCRyNT.............................glsRELVLMAPQTDNCNKWVSQLRRFIE
GRMNGWLRVYR...ddmTGSTWIASWAMMDL.......TRISFYTNDG.....adlEKPFFSIDLNKE..QWVLRTGQ.................empvdcddsmRANNVLMIKMpRR................................-CLYILAPSQPSARRWAECLQTAQR
PDKEGWLWKQG.....gRYKSWKRRWFILND.......NCLYYFEYTT.......dKEPRGIIPLENI..SVREIHDR...........................SKPHCFELFAtGG............adiikacktdsegkvvegkhTVYRMSAATEEDQQEWIKRLTQSIS
VVKEGWLMKRG.....eHIKNWRQRYFVLHS......dGRLMGYRSKPadsastpsDFLLNNFTVRGC..QIMTVDRP...........................-KPFTFIIRGlQW.............................ttvIERTFAVESELERQQWTEAIRNVSS
VVKSGSMVKRAqnkkrfTPVNYKHRWFELTK.......RTFSYFDVEN.....verRRERGRIHLKGV.rLVEEATVS...................geggdpfaPDGYPFQVGYcEIsasanshqlengngggsgvgiegqqsgravpqYTLYVIANSEKERSEWIRAIRQVCE
VTLSGWLHKQG....sdGLKVWRKRWFVLAE.......YCLYYYKGPE.......eEKLLGSVLLPSY..RVSACLPE........................dkiYRKFAFKCEHqNM................................RTYWLAADNSEAMMQWVRALAAASL
HSCRGYLHKLG.....aTFHAWSRRWFVLDR.....qrSALIYYSDKS.......eRKPRGGAYFATI.dEVYLDHLN......................asksgRPHCTFIVKTkKR................................-SYNLQAASDSAARIWIDAIITGAQ
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VLKQGYLWKRG.....hLRRNWAERWFQLQP.......SCLCYFGSEE.......cKEKRGIIPLDAH.cCVEVLPDR..........................dGKRCMFCVKTaNR................................-TYEMSASDTRQRQEWTAAIQMAIR
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VVCTGWLRKSP.pekklRRYAWKKRWFILRSgrmsgdpDVLEYYKNEH.......sKKPLRIINLNLC.eQVDAGLTF......................nkkelQDSFVFDIKTsER................................-TFYLVAETEADMNKWVQSICQICG
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VVKQGYLSKQG.....hKRKNWKVRRFVLRK.....dpAFLHYYDPSK......eeNRPVGGFSLRGS..LVSALEDN..................gvptgvkgnVQGNLFKVITkDD................................THYYIQASSKAERAEWIEAIKKL-T
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FVKSGWLLRQS.....tILKRWKKNWFDLWS......dGHLIYYDDQT.....rqsIEDKVHMPVDCI..NIRTGHEC..................rdiqppdgkPRDCLLQIVCrDG................................KTISLCAESTDDCLAWKFTLQDSRT
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VSHSGFLYKTAllqdrrAREEFSRRWCVLGD.......GVLSYFENER.......aVTPNREIRASEI..VCLAVPPP........................dthGFEHTFEVYTeGE................................RLYLFGLESAEQAHEWVKCIAKAFV
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MKHSGYLWTIG....knVWKRWKKRFFVLVQ..vsqytFAMCSYREKK........AEPQELLQLDGY..TVDYTDPQ......................pglegGRAFFNAVKEgD-................................-TVIFASDDEQDRILWVQAMYRATG
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PECLGLLHQLE.....rSTDVWIQHYCILKD.......GCLYFYASIR.......sTQASGGLYLQGY..SVSEQTHG...........................FEQPVIELKPsSE..............................efKTFYFCAENKTENQRWIAALKTSIK
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Supplementary Table 8, Park et al.
PH-domain constructs expressed in NIH3T3 cells and retested for PDGF-induced translocation at 37deg

Species Construct RFC Score NP_Number
1 Celegans akt-2-PH 57.5 NP_001024612
2 Celegans akt-1-PH 47.7 NP_001023647
3 Celegans sec7-PH 36 NP_498764

4 Drosophila Btk29A-PH 42.2 NP_723369
5 Drosophila CG14366-PH 26.9 NP_650310
6 Drosophila CG5004-PH 18.9 NP_573195

7 Human OSBPL6-PH 33.1 NP_665682
8 Human DEF6-PH 18.3 NP_071330
9 Human RASA1-PH 17.9 NP_002881

10 Human SBF1-PH 7.7 NP_002963

12 Mouse Plek-PH 16 NP_062422
13 Mouse Cnksr2-PH 13 NP_808419
14 Mouse Fgd6-PH2 8.3 NP_444302
15 Mouse Myo10-PH2 8.1 NP_062345
17 Mouse Plekha5-PH 2.3 NP_659169
18 Mouse 2610034M16Rik-PH 2.2 NP_081277

19 S.Cerevisiae SLM2-PH 14.2 NP_014351
20 S.Cerevisiae BOI1-PH 5 NP_009468

21 S.Pombe csx2-PH 3 NP_595897
22 S.Pombe ksg1-PH -3.1 NP_588442



PH-domain constructs expressed in NIH3T3 cells and retested for PDGF-induced translocation at 37deg
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