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

# | 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 CTHA1

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)




lIs



Current alias

1 F024

2 F024

3 F026

4 F028

5 Fo38

6 F041

7 FO58

8 Fo66

9 Fo82
10 Ho01
11 Ho07
12 H009
13 Ho10
14 Ho11
15 Ho12
16 HO13
17 HO13
18 Ho14
19 Ho14
20 Ho15
21 Ho16
22 Ho017
23 HO019
24 H020
25 Ho021
26 H024
27 H025
28 H026
29 Ho27
30 Ho29
31 Ho30
32 Ho34
33 Ho34
34 Ho37
35 Ho38
36 Ho40
37 Ho41
38 Ho42
39 Ho43
40 Ho44
41 Ho45
42 H046
43 H048
44 Ho50
45 Ho51
46 Ho052
47 Ho53
48 Hos54
49 Hos5
50 Hos6

E1
E2
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
G1
E1
G1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
G1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1
E1

n

CNI ORF
VAV2-PH1A GGACAAGG
VAV2-PH1B GGACAAGG
VAV3-PH1A AGATAATG
VAV1-PH1A GGAGAACC
GAB1-PH1A CGGCGAAG
GAB2-PH1A CGGCGGC
DOK1-PH1A GGCTGTGA
CTH1-PH1A ATTCATCG
BAM32-PH1A GCCTTTGA
3BP2-PH1A TGAGGAGA
CTH2-PH1A GGAGGATG
CTH3-PH1A AGAAGACG
DBS-PH1A TCTCATCG
DNM1-PH1A AGGGAACC
DNM2-PH1A CCAGATTC
FGD1A-PH1A GAAAATGG
FGD1B-PH2A GAGCAGTC
RASGRF1-P+ AGCCATCC

RASGRF1-P+ TGAAACCG
GRB7-PH1A CTTCGCCA

GRB10-PH1A AGAAAGAA
IRS1-PH1A CCCCCCGG
ITK-PH1A CTTCATCC
KIF1A-PH1A CCGGCCC

KIF1B-PH1A CAACTCTC
LFC-PH1A GAAGGAGT
SNTB1-PH1A GACCCGTG
SH2B-PH1A GGGTGGT

SWAP-70-PH AATAAACTT
FGD2-PH1A CCAGAGAG
FGD3-PH1A TGCCCCAG
RASGRF2-PF GAGCGTGC
RASGRF2-PF TGACACCG
Cool1-PH1A GAGGAAGG
PLD1-PH1A AGAGCAGT
SNTA1-PH1A TGCAGCGG
SNTB2-PH1A TAGCAGGA
CADPS-PH1£AGACAAGG
OPHN1-PH12GACTGTGG
ARHGEF3-PF GGAATCGG
FGDB-PH1A AATGCACA
DOK4-PH1A CAATTTCA

H048-PH1A CCACTTGG
PSGAP-PH1£AGGCCACG
OST-PH1A  AACTACTA

OSBPL5-PH1 TGACCCCC
GEFT -PH1A CCTGGGGA
Capri-PH1A GATGGAAC
VEPHA-PH12GCAGCTTC
HO56-PH1A AGCATCCG

AFCSID
A002361

A002361

A000330

A000332
A000755
A000794
A000795
A000912
A000912
A002032

A002032
A000071

A000064
A001281
A000832

A002246
A002149
A002961
A003323
A003324
A002441
A002441

A001811

A002245
A000691

A000912
A000053

A000754

NM_number
NM_009500
NM_009500
NM_020505
NM_011691
NM_021356
NM_010248
NM_010070
NM_011180
NM_011932
NM_011893
NM_011181
NM_011182
NM_178076
NM_010065
NM_007871
NM_008001
NM_008001
NM_011245
NM_011245
NM_010346
NM_010345
NM_010570
NM_010583
NM_008440
NM_207682
NM_008487
NM_016667
NM_011363
NM_009302
NM_013710
NM_015759
NM_009027
NM_009027
NM_017402
NM_008875
NM_009228
NM_009229
NM_012061
NM_052976
NM_027871
NM_008001
NM_053246
NM_024413
NM_030113
NM_133197
NM_024289
NM_028027
NM_133914
NM_145820
XM_885890



51 Hos6
52 Hos7
53 Hoe0
54 Hoe1
55 Hoe1
56 Hoes
57 Hoe7
58 Ho7o
59 Ho71
60 Ho71
61 Ho74
62 Ho74
63 Ho75
64 Ho7é
65 Ho77
66 Ho78
67 Ho78
68 Ho80
69 Hose
70 Hoss
71 HO90
72 Ho091
73 H094
74 H094
75 H101
76 H102
77 H103
78 H106
79 H109
80 H110
81 H111
82 H111
83 H112
84 H113
85 H114
86 H115
87 H116
88 H118
89 H118
90 H124
91 H128
92 H128
93 H129
94 H130
95 H132
96 H133
97 H134
98 H147
99 K054
100 Ko58
101 Ko61

G1
E1
E1
E1
G1
E1
E1
E1
E1
G1
E1
G1
E1
E1
E1
E1
G1
E1
E1
E1
E1
E1
E1
G1
E1
E1
E1
E1
E1
E1
E1
G1
E1
E1
E1
E1
E1
E1
G1
E1
E1
G1
E1
E1
E1
E1
E1
E1
E1
E1
E1

HO056-PH1A CCAGAACC
GNRPX-PH1/CAACGAGA
HO060-PH1A CATTGATG
ETOHD4-PH1GCAAGGG A003325
ETOHD4-PHz CCAGCTGT A003325
OSBPL3-PH1 CGAGAAGA
COL4BP-PH1 TAACCAGA
PLEKHA3-PHGGTTCTGT A003308
Plekha2-PH1£ TGTGGATC A003307
Plekha2-PH2£CGGTGGG A003307
PLEK-PH1A AAAGCGGA A003310
PLEK-PH2A CTTCTGTG A003310
NGEF-PH1A GAGAGTGG
APS-PH1A ATTCTGGC A000306
TNFIDP-PH1; GAGCGGCT

Myosin X-PH1CCTCAAGC A001583
Myosin X-PH2 AGAGGAGA A001583
CENTB4-PH1AAAATCCT A000344
PLCL2-PH1A CCCCAGGG
EVT2-PH1A CGTGAAGA
RASGRF1B-FAGCCATCC A002032
TEC-PH1A CAACACTA
PLEK2-PH1A CGGCGTGC A003311
PLEK2-PH2A TCTGGATG A003311
TIAM2-PH1A ACAGAACA
ESE1-PH1A AGAGAAGG A000086
ESE2 -PH1A GGAGAAGG A000881
NET1-PH1A GCTTCTAG A001630
SKAP2-PH1A TGAATATG A002165
RHOIP2-PH1, CGAATACG A002082
RHOIP3-PH1, GGCCAAGG
RHOIP3-PH2, TAGAAAGC
RASA2-PH1A GTCCAGAA
RASA3-PH1A CAAGTCTG A001026
Rasa1-PH1A GCAGCTGG A002029
SOS1-PH1A CAAAAGTC A002030
SPNB2-PH1A CATGGAAA A002854
Tiam1-PH1A GGGTGTAC
Tiam1-PH2A ACACTACC
S0S2-PH1A GCAGCACT
FARP1-PH1A GGAGATCA
FARP1-PH2A CCCGGATG
AMYLB-PH1A GTTTAAAA
TARA1-PH1A GAAAAAGC
DOK5-PH1A GACATAGT
AFAPL-PH1A ATATGATG
PLCD4-PH1A TCAGATTC
GRB14-PH1ATGAATTTTT
PKD1-PH1A TGGAGGTG A001930
AKT2-PH1A GGTATCTG A000250
AKT3-PH1A TGTTACCA A000251

XM_885890
NM_023900
NM_028707
NM_053072
NM_053072
NM_027881
NM_023420
NM_031256
NM_031257
NM_031257
NM_019549
NM_019549
NM_019867
NM_018825
NM_023320
NM_019472
NM_019472
NM_010026
NM_013880
NM_145516
NM_001039655
AK139329  BC037071
NM_013738
NM_013738
NM_011878
NM_010587
NM_011365
NM_019671
NM_018773
NM_012026
NM_201245
NM_201245
NM_053268
NM_009025
NM_013832
NM_009231
NM_175836
NM_009384
NM_009384
XM_987825
NM_134082
NM_134082
NM_019456
NM_001039156
NM_029761
NM_027373
NM_148937
NM_016719
NM_008858
NM_007434
NM_011785

There are only



102 K093
103 K099
104 K113
105 s005
106 so008

107 S033
108 HO032

E1
E1
E1
E1
E1

E1
E1

Grk2-PH1A CTCTGAGC
AKT1-PH1A CGTAGCCA A000249
CRIK-PH1A AGCTGAAT A000662
PLCDL-PH1A CGGTCGG
Pld-t2-PH1A CTTTATCC
BTK-PH1A AGTGATAC
ROCK1-PH1£AAATGAAC

NM_130863
NM_009652
NM_007708
NM_019676
NM_008876
NM_013482
NM_005406






"AK and BC, not NM



construct name

pEX EF1_YFP-AKT2-PH1A
pEX EF1_YFP-SH3bp2-PH1A
pEX EF1_YFP-LL5I-PH1A
pEX EF1_YFP-ITK-PH1A
pEX EF1_YFP-Gab1-PH1A
pEX EF1_YFP-Gab2-PH1A
pEX EF1_YFP-AKT1-PH1A
pEX EF1_YFP-Bam32-PH1A
pEX EF1_YFP-AKT3-PH1A
pEX EF1_YFP-Akap13-PH1A
pEX EF1_YFP-TEC-PH1A
pEX EF1_YFP-CTH3-PH1A
pEX EF1_YFP-ETOH4-PHTA
pEX EF1_YFP-BTK-PH1A
pEX EF1_YFP-CTH2-PH1A
pEX EF1_YFP-CTH1-PH1A
pEX EF1_YFP-Ost-PH1A
pEX EF1_YFP-GEFT-PH1A
pEX EF1_YFP-H056-PH2A
pEX EF1_YFP-ETOHD4-PH1A
pEX EF1_YFP-ETOHD4-PH2A
pEX_EF1_YFP-Ngef-PH1A
pEX EF1_YFP-DBS-PH1A
pEX EF1_YFP-IRS1-PH1A
pEX_EF1_YFP-Rasgrf2-PH2A
pEX EF1_YFP-CADPS-PH1A
pEX EF1_YFP-RhoGEF3-PH1A
pEX EF1_YFP-FGDB-PH1B
pEX EF1_YFP-DOK4-PH1A
pEX EF1_YFP-H048-PH1A
pEX EF1_YFP-Grk2-PH1A
pEX EF1_YFP-VephA-PH1A
pEX EF1_YFP-H056-PH1A
pEX EF1_YFP-Osbpl3-PH1A
pEX EF1_YFP-Plekha2-PH2A
pEX EF1_YFP-Plek-PH1A
pEX EF1_YFP-APS-PH1A
pEX EF1_YFP-TNFidp-PH1A
pEX_EF1_YFP-Myo10-PH1A
pEX EF1_YFP-CentB4-PH1A
pEX EF1_YFP-PIcl2-PH1A
pEX EF1_YFP-Dok1-PH1A
pEX EF1_YFP-Plek2-PH1A
pEX EF1_YFP-PLCd1-PH1A
pEX EF1_YFP-Skap2-PH1A
pEX EF1_YFP-Rhoip3-PH1A
pEX EF1_YFP-Rasa2-PH1A
pEX EF1_YFP-Rasa1-PH1A
pEX _EF1_YFP-Spnb2-PH1A
pEX EF1_YFP-FARP1-PH1A

filename for PIP strip PI(3,4)P2 PI(3,5)P2 PI(4,5)P2

PIP05062002
PIP05062001
PIP05071320

ETG03101402
ETG03101403
PIP05062023
PIP05070517
PIP05062003
PIP05062725

PIP05071324
PIP05062004
PIP05062007
PIP05062008
ETG03110410
ETG03110412
PIP05061313
ETG03110415
PIP05070505
PIP05070513
PIP05062010
PIP05062019
PIP05072014
PIP05072020
PIP05062714
PIP05062715
PIP05072012
PIP05062717
PIP05062718
ETG03102805
ETG03110401
PIP05070506
PIP05072024
PIP05070511
PIP05061314
PIP05070514
PIP05061312
PIP05070516
PIP05070518
ETG03101404
ETG03111803
PIP05071104
ETG03111809
PIP05071108

ETG03111815
PIP05071114
PIP05071118

44.675
29.901
135.2068
23.6613
48.4715
65.3202
14.9955
98.7099
156.982
0.141
45.86615
19.07994
18.393
4.8301
15.8233
5.2215
9.612
21.187
13.989
34.81
8.4463
8.126
14.9879
26.529
3.057
11.331
1.1562
3.957
29.238
11.6437
78.7049
39.183
17.881
82.1786
53.005
29.801
29.698
37.8347
13.89
12.1253
12.703
42.6731
16.414
1.9552
18.409
1.5083
14.595
22.974
15.263
2.258

17.024 15.805
13.352 14.374
41.294 68.972
17.7206 26.15123
17.132 21.694
29.152 38.199
14.4439 16.2155
12.678 13.434
12.87 37.538
2.826 1.58
14.985  30.7655
15.78294 40.1808
20.025 23.842
10.2341  18.2073
18.6102  21.0506
7.6645  11.9847
14.969 13.882
32.71 26.72
16.995 16.739
39.68 45.016
12.6733 14.7693
10.644 11.316
15.4225 16.1981
22105 40.1173
4.158 4.577
13.069 14.837
4.089 1.778
3.538 0.921
40.9769 41.9422
12.4098 16.1038
6.804 13.684
35.228 38.718
22.012 30.369
87.2819  84.4582
22.501 26.145
21.759 41.213
15.081 28.608
39.7172  51.5705
8.223 59.911
10.9806 12.7632
12.937  29.7647
27.575 33.726
13.768 15.25
1.9992 41.835
15.298 23.061
1.7029 5.7885
17.93 15.0705
28.169 29.055
19.316 55.935
4.002 3.675



pEX_EF1_YFP-FARP1-PH2A
pEX_EF1_YFP-Taral-PH1A
pEX_EF1_YFP-Dok5-PH1A
pEX_EF1_YFP-Afapl-PH1A
pEX_EF1_YFP-PLCd4-PH1A
pEX_EF1_YFP-RIGPS2-PH1A
pEX_EF1_YFP-Osbpl7-PH1A
pEX_EF1_YFP-RhoGap1-PH1A
pEX_EF1_YFP-BCRa-PH1A
pEX_EF1_YFP-Rhogefl-PH1A
PEX_EF1_YFP-Net1-PH1A
pEX_EF1_YFP-Hapipl-PH1A
pEX_EF1_YFP-Cnk2-PH1A
pEX_EF1_YFP-Arl6l-PH1A
pEX_EF1_YFP-Parx|-PH4A
pEX_EF1_YFP-Scopl-PH1A
PEX_EF1_YFP-Plekha2-PHTA
pEX_EF1_YFP-VAV1-PH1A
pEX_EF1_YFP-DNM2-PH1A
pEX_EF1_YFP-FGD1A-PH1A
pEX_EF1_YFP-VAV2-PH1A
pEX_EF1_YFP-VAV3-PH1A
PEX_EF1_YFP-SNTA1-PH1A
pEX_EF1_YFP-PSGAP-PH1A
pEX_EF1_YFP-Plekha3-PH1A
PEX_EF1_YFP-Net1-PH1A
pEX_EF1_YFP-Phdp1-PH1A
pEX_EF1_YFP-Parx|-PH3A
pEX_EF1_YFP-CRIK-PH1A
pEX_EF1_YFP-DNM1-PH1A
pEX_EF1_YFP-FGD1A-PH2A
pEX_EF1_YFP-Rasgrf1A-PH1A
pEX_EF1_YFP-Rasgrf1-PH2A
pEX_EF1_YFP-Grb7-PH1A
pEX_EF1_YFP-Grb10-PH1A
PEX_EF1_YFP-KIF1A-PH1A
pEX_EF1_YFP-KIF1B-PH1A
pEX_EF1_YFP-PKD1-PH1A
pEX_EF1_YFP-LFC-PH1A
pEX_EF1_YFP-SNTB1-PH1A
pEX_EF1_YFP-SH2B-PH1A
pEX_EF1_YFP-SWAP70-PH1A
pEX_EF1_YFP-VAV2-PH1B
pEX_EF1_YFP-FGD2-PH1A
pEX_EF1_YFP-FGD3-PH1A
pEX_EF1_YFP-Rasgrf2-PH1A
pEX_EF1_YFP-Cool1-PH1A
pEX_EF1_YFP-PLD1-PH1A
pEX_EF1_YFP-PIdt2-PH1A
pEX_EF1_YFP-SNTB2-PH1A
pEX_EF1_YFP-Ophn1-PH1A

PIP05071119
PIP05071121
PIP05071122
PIP05061306
PIP05071124
PIP05071304
PIP05071307
PIP05071310
PIP05061316
PIP05071311
PIP05071313

PIP05071315
PIP05071318
PIP05071322
PIP05071323
PIP05071325
PIP05062006
PIP05062012
PIP05062013
PIP05071302

PIP05072018
PIP05062719
PIP05070508
PIP05071105
PIP05071309
PIP05071321
PIP05062005
PIP05062011
PIP05062014
PIP05062015
PIP05062016
PIP05062017
PIP05062018
PIP05072008
PIP05062021
PIP05062022
PIP05062024
PIP05062025
PIP05062026
PIP05071301
ETG03100703
PIP05072011
PIP05072021
PIP05072013
PIP05072015
PIP05072016
PIP05072017
PIP05072019
ETG03110406

4.69 6.652 5.774
4.671 4.086 1.156
4.406 7.77 20.253
36.57687 31.47523 41.58657
7.19 10.742 15.861
69.514 22.101 109.234
18.911 21.485 23.381
19.023 15.349 21.582
28.674 34.371 40.064
16.026 15.33 19.365
10.819 11.267 12.157
11.3805 12.125  15.9435
47.986 53.792 73.057
23.702 17.223 29.541
6.909 7.206 7.933
-4.268 -2.135 -6.237
14.025 16.852 17.824
7.944 11.337 11.959
6.257 10.728 10.898
13.011 17.118 21.45
9.24 10.701 9.683
0 0 0
4.292 6.013 5.309
-5.915 -3.162 -4.667
3.1784 2.6845 4.0211
9.196 12.586 12.8
4.312 3.695 2.84
17.441 7.404 11.994
2.108 3.825 5.156
5.728 10.94 9.395
6.3131 9.4924  10.9979
1.301 4.371 5.992
6.833 12.291 13.077
-1.671 4.3 4.681
-0.251 2.047 1.411
12.721 13.96 14.947
5.371 11.054 10.537
15.39756 21.6703 23.1561
7.144 13.814 10.504
4.115 4.82 6.518
-0.437 4.183 5.342
9.554 12.201 11.462
13.988 5.89 11.915
11.891 10.239 13.111
14.717 15.204 19.109
6.933 8.172 9.593
2.94 1.997 2.392
5.374 5.459 5.559
3.678 7.076 6.599
0.188 -0.416 0.071
22.672 13.83 18.059



pEX_EF1_YFP-Osbpl5-PH1A
pEX_EF1_YFP-Capri-PH1A
pEX_EF1_YFP-GNRPx-PH1A
pEX_EF1_YFP-H060-PH1A
pEX_EF1_YFP-COL4BP-PH1A
pEX_EF1_YFP-Plekha2-PH1A
pEX_EF1_YFP-Plek-PH2A
PEX_EF1_YFP-Myo10-PH2A
pEX_EF1_YFP-Evt2-PH1A
PEX_EF1_YFP-Plek2-PH2A
pEX_EF1_YFP-Tiam2-PH1A
pEX_EF1_YFP-Ese1-PH1A
pEX_EF1_YFP-Ese2-PH1A
pEX_EF1_YFP-Rhoip2-PH1A
pEX_EF1_YFP-Rhoip3-PH2A
pEX_EF1_YFP-Rasa3-PH1A
pEX_EF1_YFP-SOS1-PH1A
pEX_EF1_YFP-Tiam1-PH1A
pEX_EF1_YFP-Tiam1-PH2A
pEX_EF1_YFP-SOS2-PH1A
pEX_EF1_YFP-AmyIB-PH1A
PEX_EF1_YFP-Grb14-PH1A
pEX_EF1_YFP-ROCK1-PH1A
PEX_EF1_YFP-Myo10-PHTA
pEX_EF1_YFP-PHR1-PH1A
PEX_EF1_YFP-PP3bp2l-PH1A
pEX_EF1_YFP-Dagk4l-PH1A
pEX_EF1_YFP-CentB5-PH1A
pEX_EF1_YFP-CentD2I-PH1A
pEX_EF1_YFP-CentD2I-PH2A
PEX_EF1_YFP-Plekhc1-PH1A
YFP

VAV3-PH1A
pEX_EF1_YFP-Rasgrf1B-PH1A

PIP05062721
ETG03110413
PIP05070502
PIP05070503
PIP05070507
PIP05070509
PIP05070512
PIP05070515
ETG03111114
PIP05070525
PIP05071101
PIP05071102
PIP05071103
PIP05071107
PIP05071106
ETG03111814
PIP05071113
PIP05071115
PIP05071116
PIP05071117
PIP05071120
PIP05071125
PIP05071303
PIP05071305
PIP05071306
PIP05071308
PIP05071312
PIP05071314
PIP05071316
PIP05071317
PIP05071319

PIP05072001
ETG03111801

41727
26.04
5.1322
25.96
0.5783
7.6618
1.661
9.5629
-0.176
118.1531
2.816
4.721
-1.0244
1.585
5.629
-2.318
10.9196
11.295
7.299
2.373
0.726
4.434
6.769
9.509
3.067
22.224
11.796
6.459
11.456
6.629
2.224
4.008
5.215
30.601

7.2088
30.851
10.3678
36.5519
-3.6509
8.2166
1.874
10.405
1.333
1.943
2.482
3.408
9.0483
1.365
7.112
3.5632
14.4548
17.219
6.251
4.119
4.052
6.625
3.499
9.038
3.465
22.697
15.47
6.771
10.86
6.824
4.341
0.901667
4.489
10.648

3.6281
27.641
12.341
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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
T _ [Z0 TOUSANT TORIK-F T NM_027007 AVT14557 P N
2 Q8BGRT_MOUSE  [Z6TUU3AMTORIK-FPHZ 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, Al848729; AFAP-110 P N
6 Q37998 _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 Al851531, D930002M15Rik T Y
10 AB1IP_MOUSE APBB1IP-PH NM_019456 9930118P07Rik, Prp48 C N
11 Q6A055_MOUSE ARHGEF18-PH NM_133962 Al467246, D030053022Rik 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 1200004124Rik, 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 Al528679, 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 CENDT MOUSE CENTDT-PH XM_132009 ARAPZ, GMT48, MKIAAUS8U C N
20 CENDT MOUSE CENTDT-PHZ XM 132009 ARAPZ, GMT43, MKIAAUS8U 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 2810404015Rik, 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 Al841987, D330025K09, DGKdelta, KIAA0145, dgkd-2 P N
29 DYN1_MOUSE DNM1-PH NM_010065 Al838169, 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, ZFYVES 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 Al463667, D130058117Rik, 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, Al325020, Meg1, mKIAA0207 C N
48 GRB14_MOUSE GRB14-PH NM_016719 Al505286 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 RP23-27307.1, Emt, Tcsk, Tsk T Y
52 ITSN1_MOUSE ITSN1-PH NM_010587 AA517634, AA545208, Al316805, EHSH1, Ese1, Intersectin, Itsn, Sh3p17] C N
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53 ITSN2_MOUSE ITSN2-PH NM_011365 Al327390, 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, Al448212, AlI506502, D4Mil1e, KIF1Bp130, KIF1Bp204, 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, 953007 1N24Rik, Al604373, 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 1200014MO6Rik, 6720421108Rik, A530055M08, MGC 102333, ORP3, T Y
68 OSBL5_MOUSE OSBPL5-PH NM_024289 1110006MO6Rik, Al462538, 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, LI5a, MGC32394 T Y
72 PHLPP_MOUSE PALPP-FH XM_129968 SCUF, P 1 I 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, Al851530, AU041791, TAPP2, W91773 C N
82 PKHA2_MOUSE PLEKHA2-PH2 NM_031257 6430512N22Rik, Al851530, AU041791, TAPP2, W91773 T Y
83 PKHA2_MOUSE PLEKHA2-PHT NM_031257 6430512N22Rik, Al851530, AU041791, TAPP2, W91773 C N
84 PKHA3_MOUSE PLEKHA3-PH NM_031256 FAPP1 C N
85 Q6ZPK1_MOUSE PLEKHAS-PH NM_144920 2810431N21Rik, Al428202, AK129423, Ayu21-9, Gt(pU21)9Imeg, C N
86 PKHB1_MOUSE PLEKHB1-PH NM_013746 Al315628, 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, Al854247, 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 CTHS3, Al648983, Grp1, KIAA4241, mKIAA4241 T Y
99 Q6NZP0_MOUSE PSD2-PH NM_028707 6330404E20Rik, AW125584, EFAGC C N
100 |Q2PFD7_MOUSE PSD3-PH NM_177698 4931420C21Rik, Al661273, BC003498, D430018P08, EFAGD, MGC6957 P N
101 Q7TPZ6_MOUSE RALGPS2-PH NM_023884 1810020P17Rik, 2210408F 11Rik, 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, mKIAA053 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, p190RhoGl| C N
106 |GNRP_MOUSE RASGRF1A-PH2 NM_011245 CDC25, CDC25Mm, Grf1, Grfbeta, P190-A, Ras-GRF1, p190, p190RhoG]| 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, Al323540, D13Bwg1089e, RIP2, RhoGEF, Rhoip2, p190 C N

Park et al., SuppTable2.xls

Page 2 of 9




111 ROCK1_MOUSE ROCK1-PH NM_009071 Rock-I; 1110055K06Rik C N
112 |054867_MOUSE SH2B1-PH NM_011363 Al425885, 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 |Q3UNDO_MOUSE _ [SKAP2-PH NM_018773 2610021A10Rik, AA960083, BB137539, RA70, SKAP-HOM, Saps, Scap2) 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; MG( C N
118 |SNTB2_MOUSE SNTB2-PH NM_009229 SNT3; SNTL; SNT2B2; EST25263; D16S2531E C N
119 |SOS1_MOUSE SOS1-PH NM_009231 9630010N06, Al449023 C N
120 |SOS2_MOUSE S0OS2-PH XM_987825 C N
121 SPTB2_MOUSE SPNB2-PH NM_175836 RP23-189P1.1, 9930031C03Rik, AL033301, KIAA4049, SPTB2, SPTBN1 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 Al847750, D16lum10, D16lum10e C N
125 |TIAM1_MOUSE TIAM1-PH2 NM_009384 Al847750, D16lum10, D16lum10e C N
126 |Q3TSM6_MOUSE | TIAM2-PH NM_011878 3000002F19Rik, STEF, mKIAA2016 C N
127 |TARA MOUSE TRIOBP-PH NM_001039156 Al428493, 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, Al847175 C N
130 |VAV2_MOUSE VAV2-PHB NM_009500 2810040F13Rik, Al847175 C N
131 VAV3_MOUSE VAV3-PH NM_020505 A530094106Rik, 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 hosphatidylcholil Sphingosine-1-phosphate
Y(H) 6.38 0.97 T7.07 39.88 34.97 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 -0.51 247
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 -3.20 243
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 217 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 1.65 189
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 33.67 217 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 18.63 243 2.93 3.82
N 1.90 1.48 17.44 28.74 29.58 3242 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 3.1 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 Pl(4,5)P2 PI(3,4,5)P3 Phosphatidic Acid Phosphatidylserine Blank CNI sequence
17.58 21.30 2884 30.27 1869 | .84 6.37 ATOGTEGT
43.98 42.98 39.77 38.39 30.92 64.39 3.08 CUTGTUTAUCAGAATTATGTTTG
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 GACCTTGTGUACAGTAUTTUTTA
17.53 15.70 19.27 19.11 9.03 3143 0.06 GAACGTUTATTTCATTAUATAGA
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 22.77 242 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 AAGUTTUCATAGUCACTGGGAGUTT
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 3.16 217 -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 31.76 417 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
Park et al., SuppTable2.xls Page 9 of 9
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Supplementary Table 3, Park et al:
Mouse PH-domains -number of criteria met from Isakoff et al. (1998)

2610034M16Rik-PH

Translocating?

8-criteria

3-criteria

Criteria 1

Criteria 2

Criteria 3

Criteria 4

Criteria 5

Criteria 6

Criteria 7

Criteria 8

N

~

3

1

1

1

0

1

1

1

1
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IRS1-PH

ITSN1-PH
ITSN2-PH
KALRN-PH
KIF1A-PH
KIF1B-PH
MCF21-PH
MCF2-PH
M-RIP-PH
M-RIP-PH2
MYO10-PH2
NET1-PH

NGEF-PH

OPHN1-PH
OSBPL5-PH
PLCD1-PH

PLCD4-PH

PLCL2-PH
PLD1-PH
PLEKHA2-PH

PLD2-PH

PLEKHA3-PH
PLEKHAS-PH
PLEKHB1-PH
[PLEKHB2-PH

PLEKHF1-PH

PLEKHC1-PH

PLEKHJ1-PH
PLEKHM1-PH
PLEKHM2-PH
PLEKHO1-PH
PLEK-PH
PLEK-PH2
PRKCM-PH
PSD2-PH
PSD3-PH
[RALGPS2-PH

RASA4-PH
RASAL1-PH
RASGRF1A-PH
RASGRF1A-PH2
RASGRF1B-PH
RASGRF2-PH
RASGRF2-PH2



RGNEF-PH

ROCK1-PH
SH2B1-PH

SH2B2-PH

SKAP2-PH

SNTA1-PH

SNTB1-PH

SNTB2-PH
SOS1-PH

SOS2-PH

SPNB2-PH

SWAP70-PH
TIAM1-PH

IAM1-PH2

o

TIAM2-PH

TRIOBP-PH
VAV1-PH

}

VAV2-PH

VAV2-PHB

I.VAV3-PH

VEPH-PH

AKT1-PH

AKT2-PH

AKT3-PH

BTK-PH

CNKSR2-PH
DAPP1-PH

FGD6-PH2
GAB1-PH

GAB2-PH
ITK-PH

MYO10-PH

OSBPL3-PH

OSBPL7-PH
PDK1-PH

PHLDB1-PH

PHLPP-PH

PLEK2-PH

PLEK2-PH2

PLEKHA1-PH

PLEKHA2-PH2
PSCD1-PH
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RASA2-PH Y 8 3 1 1 1
SH3BP2-PH Y 5 2 0 0 0
TEC-PH Y 8 3 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

It Cloned and Tested
Species SWISS-PROT name Gene Name Translocating? Sequence
Mouse Q3U5G0_MOUSE ABR-PH1 C DIDPRRTAVTTPKGETRQLVKDGFLVEVSESSRKLRHVFLFTDVLLCAKLKKTSAGKHQQYDCKWYIPLADLVFPSPEESEASPQVHPFPDHI
Mouse Q3T998_MOUSE AKAP13-PH1 C KVASYEKKVRLGEIYTKTDSKSIMRMKSGQMFAKEDLRRKKLVRDGSVFLKSTTGRLKEVQAVLLTDILVFLQEKDQKYVFASLDHKSTVISLK
Mouse AB1IP_MOUSE APBB1IP-PH1 C YTVFKNPQNFYLDNKGKKENKETNEKMNAKNKEYLLEESFCGTSIIVPELEGALYLKEDGKKSWKRRYFLLRASGIYYVPKGKTKTSRDLACF
Mouse Q6Y5D6_MOUSE ARHGAP10-PH1 C YHQGHELSKDFNHYKMELQINIQNTRNRFEGTRSEVEELMNKIRQNPKDQKRASQFTAEGYLYVQEKRPAPFGSSWVKHYCMYRKTAKKF!
Mouse ARHG2_MOUSE ARHGEF2-PH1 C GLVKELLSNVDQDVHELEKEARLQEIYNRMDPRAQTPVPGKGPFGRDELLRRKLIHEGCLLWKTATGRFKDVLLLLMTDVLVFLQEKDQKY!IF
Mouse ARHG3_MOUSE ARHGEF3-PH1 C KTGESECRYYKERLLYLEEGQKDSLIDSSRVLCCHGELKNNRGVKLHVFLFQEVLVITRAVTHNEQLCYQLYRQPIPVKDLTLEDLQDGEVRL
Mouse ARHG7_MOUSE ARHGEF7-PH1 C VRKRKELELQILTEPIRSWEGDDIKTLGSVTYMSQVTIQCAGSEEKNERYLLLFPNLLLMLSASPRMSGFIYQGKLPTTGMTITKLEDSENHRN
Mouse CAPS1_MOUSE CADPS-PH1 C ALEDKELGRVILHPTPNSPKQSEWHKMTVSKNCPDQDLKIKLAVRMDKPQNMKHSGYLWTIGKNVWKRWKKRFFVLVQVSQYTFAMCSYFR
Mouse Q3UH98_MOUSE CENTB5-PH1 C AELDQLVIDSAVEKREMERKHAAIQQRDFSYDEPKVEFDVDAPSGVVMEGYLFKRASNAFKTWNRRWFSIQNSQLVYQKKLKDALTVVVDD
Mouse CEND1_MOUSE CENTD1-PH1 C DPVHSTPYLLAKKAGQSLQMEFLYHNKFSDFPQHDIHSEGVLSQESSQSTFLCDFLYQAPSAASKLSSEKKLLEETNKKWCVLEGGFLSYYE
Mouse CEND1_MOUSE CENTD1-PH2 C ERPLHYTENVLEQVLQWSSLAEPGSAYLVVKRFLTIDSIKQCREKSIKEGILKLKEEPSKILSGNKFQDRCVVLRDGHLFIYKDPKSSKHDKMFI
Mouse Q3UDD2_MOUSE CENTD2-PH1 C PEAPTPLALAEQAGQTLQMEFLRNNRTTEVPRLDSMKPLEKHYSVVLPTVSHSGFLYKTASAGKLLQDRRAREEFSRRWCVLGDGVLSYFE
Mouse Q3UDD2_MOUSE CENTD2-PH2 C MEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFHDRYFILNSSCLRLYKEVRSHRPEKEWPVKSLKVYLGVKKKLRPPTCWGFTV\
Mouse CTRO_MOUSE CIT-PH1 C GLPAEYATHFTEAFCRDKMNSPGLQSKEPGSSLHLEGWMKVPRNNKRGQQGWDRKYIVLEGSKVLIYDNEAREAGQRPVEEFELCLPDGL
Mouse C43BP_MOUSE COL4ABP3-PH1 C MSDNQSWNSSGSEEDPETESGPPVERCGVLSKWTNYIHGWQDRWVVLKNNTLSYYKSEDETEYGCRGSICLSKAVITPHDFDECRFDISVI
Mouse DYN1_MOUSE DNM1-PH1 C KTSGNQVEILVIRKGWLTINNIGIMKGGSKEYWFVLTAENLSWYKDDEEKEKKYMLSVDNLKLRDVEKGFMSSKHIFALFNTEQRNVYKDYR(
Mouse DYN2_MOUSE DNM2-PH1 C TKDQILLLIDIEQSYINTNHEDFIGFANAQQRSTQLNKKRAIPNQVIRRGWLTINNISLMKGGSKEYWFVLTAESLSWYKDEEEKEKKYMLPLDP
Mouse Q3UY58_MOUSE FARP1-PH1 C ALAEITEMVAQLHGTMIKMENFQKLHELKKDLVGIDNLVIPGREFIRLGSLSKLSGKGLQQRMFFLFNDVLLYTSRGLTASNQFKVHGQLPLYC
Mouse Q3UY58 _MOUSE FARP1-PH2 C NKSPDEATAADQESEDDLSASRTSLERQAPHRGNTMVHVCWHRSTSVSMVDFSIAVENQLSGNLLRKFKNSNGWQKLWVVFTNFCLFFYkK
Mouse FGD1_MOUSE FGD1-PH1 C AIRKMERMHKLLKVYELLGGEEDIVSPTKELIKEGHILKLSAKNGTTQDRYLILFNDRLLYCVPRLRLLGQKFSVRARIDVDGMELKESSNLNMF
Mouse FGD1_MOUSE FGD1-PH1B C MERMHKLLKVYELLGGEEDIVSPTKELIKEGHILKLSAKNGTTQDRYLILFNDRLLYCVPRLRLLGQKFSVRARIDVDGMELKESSNLNMPRTF
Mouse FGD2_MOUSE FGD1-PH2 C APGSSPACSQHTPQRRRSILEKQASVAAENSVICSFLHYMEKGGKGWHKAWFVVPENEPLVLY1YGAPQDVKAQRSLPLIGFEVGPPEAGE
Mouse FGD2_MOUSE FGD2-PH1 C EDAQRALDMIFSAAQHSNAAIAEMERLQGLWDVYQRLGLEDDIVDPSNTLLREGPVLKISFRRSDPMERYLVLFNNMLLYCVPRVLQVGAQF
Mouse FGD3_MOUSE FGD3-PH1 C PRDAPDRKDAERSLELISTAADHSNAAIRKMEKMHKLLEVYEQLGGEEDIVNPANELIKEGSIQKLSAKNGTTQDRHLFLFNNVMLYCVPKLRI
Mouse FGD6_MOUSE FGD6-PH1 C TMKQGDNFQKLMQIQYSLSGHHEIVQPGRVFLKEGTLMKLSRKVMQPRMFFLENDALLYTTPMQSGMYKLNNMLSLAGMKVRKPTQEAYQ
Mouse GRB10_MOUSE GRB10-PH1 C FLFRKNYAKYEFFKNPVNFFPDQMVNWCQQSNGGQAQLLQNFLNTSSCPEIQGFLQVKEVGRKSWKKLYVCLRRSGLYYSTKGTSKEPRH
Mouse GRB14_MOUSE GRB14-PH1 C AKYEFFKNPMYFFPEHMVSFAAEMNGDRSPTQILQVFLSSSTYPEIHGFLHAKEQGKKSWKKAYFFLRRSGLYFSTKGTSKEPRHLQLFSEF
Mouse GRB7_MOUSE GRB7-PH1 C RKNFAKYELFKSPPHTLFPEKMVSSCLDAQTGISHEDLIQNFLNAGSFPEIQGFLQLRGSGRGSGRKLWKRFFCFLRRSGLYYSTKGTSKDP
Mouse ITSN1_MOUSE ITSN1-PH1 C GVREKENSDRLEWIQAHVQCEGLSEQLVFNSVTNCLGPRKFLHSGKLYKAKSNKELYGFLFNDFLLLTQITKPLGSSGTDKVFSPKSNLQYKI
Mouse ITSN2_MOUSE ITSN2-PH1 C GVREKENSDRLEWIQAHVQCEGLAEQLIFNSLTNCLGPRKLLHSGKLYKTKSNKELHAFLFNDFLLLTYLVRQFAAASGHEKLFNSKSSAQFF
Mouse Q3TXY8_MOUSE KALRN-PH1 C AMHVSMLEGFDENLDVQGELILQDAFQVWDPKSLIRKGRERHLFLFEISLVFSKEIKDSSGHTKYVYKNKLLTSELGVTEHVEGDPCKFALWSE
Mouse KIF1A_MOUSE KIF1A-PH1 C PCSRPASPEPELLPELDSKKTPSPVRATETEKEPQRLLVPDIQEIRVSPIVSKKGYLHFLEPHTAGWAKRFVVVRRPYAYMYNSDKDTVERFV
Mouse KIF1B_MOUSE KIF1B-PH1 C PEANSRASSPCQEFEQFQIVPTVETPYLARAGKNEFLNLVPDIEEVRAGSVVSKKGYLHFKEPLSSNWAKHFVVVRRPYVFIYNSDKDPVER!
Mouse MCF2L_MOUSE MCF21-PH1 C SMHLIAITGYDGNLGDLGKLLMQGSFSVWTDHKKGHTKVKELARFKPMQRHLFLHEKAVLFCKKREENGEGYEKAPSYSYKQSLNMTAVGI
Mouse MRIP_MOUSE M-RIP-PH2 C AIPRKRDFASEAPTAPLSDACPLSPHRRAKSLDRRSTESSMTPDLLNFKKGWLTKQYEDGQWKKHWFVLADQSLRYYRDSVAEEAADLDGI
Mouse P70316_MOUSE MYO10-PH2 C YTPEEMHHWITLLQRSKGDTRVEGQEFIVRGWLHKEVKNSPKMSSLKLKKRWFVLTHNSLDYYKSSEKNALKLGTLVLNSLCSVVPPDEKIF
Mouse ARHG8_MOUSE NET1-PH1 C KKGESECQYYINKLEYLDEKQKDPRIEASKVLLCHGELKNKSGHKLYIFLFQDILVLTRPVTRNERHLYQVYRQPIPVQELVLEDLQDGDVRM(
Mouse NGEF_MOUSE NGEF-PH1 C ILKRVEERSEREGTALDAHKELEMVVKACNEGVRKMSRTEQMISIQKKMEFKIKSVPIISHSRWLLKQGELQQMSGPKTSRTLRTKKLFREIYL
Mouse OPHN1_MOUSE OPHN1-PH1 C NSLTVELTQDFLPYKQQLQLSLQNTRNHFSSTREEMEELKKRMKEAPQTCKLPGQPTIEGYLYTQEKWALGISWAKYYCRYEKETRMLTMIF
Mouse OSBL5_MOUSE OSBPL5-PH1 C QKTDPRKVPRNLLLGCENELGPITPGRDMESNGPSQPRDEEPQTPGSATKVPLAEYRLCNGSDKECTSPTTRVSKKDALKAQKENYRQEKI
Mouse Q3USN9_MOUSE PLCD4-PH1 C MTSQIQDLLATDQDLLLMQEGTMMRKVRTKSWKKLRYFRLONDGMTVWHGSQPESMPKPTFSISDVERIRKGQDSELLRYLVEEFPLEQGH
Mouse PLD1_MOUSE PLD1-PH1 C IQEEQFFGRRKQLEDYLTKILKMPMYRNYHATTEFLDVSQLSFIHDLGPKGLEGMIMKRSGGHRIPGYNCCGHGRACYRWSKRWLIVKDSFL
Mouse PLD2_MOUSE PLD2-PH1 C QLSFIPDLGSKGLEGVIRKRSGGHRVPGFTFCGRDQVCYRWSKRWLVVKDSFLLYMRPETGAISFVQLFDPGFEVQVGKRSTETRYGVRID
Mouse PKHA2_MOUSE PLEKHA2-PH1 C MPYVDRQNRICGFLDIEDNENSGKFLRRYFILDTQANCLLWYMDNPQNLAVGAGAVGSLQLTYISKVSIATPKQKPKTPFCFVINALSQRYFL(
Mouse PKHA3 MOUSE PLEKHA3-PH1 C MEGVLYKWTNYLTGWQPRWFVLDNGILSYYDSQDDVCKGSKGSIKMAVCEIKVHPADNTRMELIIPGEQHFYMKAVNAAERQRWLVALGS!
Mouse Q6ZPK1_MOUSE PLEKHA5-PH1 C SNSIKRNPNAPVVRRGWLYKQDSTGMKLWKKRWFVLSDLCLFYYRDEKEEGILGSILLPSFQIAMLTAEDHINRKYAFKAAHPNMRTYYFCTI
Mouse PKHB2_MOUSE PLEKHB2-PH1 C MAFVKSGWLLRQSTILKRWKKNWFDLWSDGHLIYYDDQTRQSIEDKVHMPVDCINIRTGHECRDIQPPDGKPRDCLLQIVCRDGKTISLCAE:!
Mouse PKHC1_MOUSE PLEKHC1-PH1 C INKLSIMTSENHLNNSDKEVDEVDAALSDLEITLEGGKTSTILGDITSIPELADYIKVFKPKKLTLKGYKQYWCTFKDTSISCYKSKEESSGTPAH
Mouse Q8BQ13_MOUSE PLEKHJ1-PH1 C MRYNEKELQALSRQPAEMAAELGMRGPKKGSVAKRRLVKLVVNFLFYFRPDEAEPLGALLLERCRVAQEEPGGFSISFVEDLSRKYHFECC
Mouse Q3U3L2_MOUSE PLEKHM1-PH1 C MSNPFRGLMKLGTVARRGAMGIWKEFFCELSPLEFRLYLSDEERTCVESCSLLRCEAVGPAHSDGRFELVFSGKKLALRASSQDEAEDWLL
Mouse Q3U0Q7_MOUSE PLEKHM2-PH1 C MALAKFVAQESKCEASAVTVHFYGLVHWEDPMEEALGPVPCQCSPAEGTITKEGMLHYKASTSYLGKEHWKACFVVLSNGILYQYPDRTD\
Mouse QI9CXH2_MOUSE PLEKHO1-PH1 C MKKSGSGKRGPPDGNHQSAAPEKVGWVRKFCGKGIFREIWKNRYVVLKGDQLYVSEKEVKDEKNSQEVFDLSDYEKCEELRKSKSRSKKF
Mouse PLEK_MOUSE PLEK-PH2 C SGFFCEENSSDDDVILKEEFRGVIIKQGCLLKQGHRRKNWKVRKFILREDPAYLHYYDPAGGEDPLGAVHLRGCVVTSVESSHDGKKSDEEP
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Mouse KPCD1_MOUSE PRKCM-PH1 C GQSGGAEMQDPDADQEDSNRTISPSTSNNIPLMRVVQSVKHTKRRSSTVMKEGWMVHYTSKDTLRKRHYWRLDSKCITLFQNDTGSRYYF
Mouse Q6NZP0_MOUSE PSD2-PH1 C EWAIDEDELRKSLSELVDDKFGTGTKKVTRILDGGNPFLDVPQALNATTYKHGVLTRKTHADMDGKRTPRGRRGWKKFYAVLKGTILYLQKL
Mouse Q2PMI6_MOUSE RASA4-PH1 C ESWMEPLQPTVRQGVAQLKDFIMKLVDIEEKEELDLQRALNSQAPPVKEGPLFIHRTKGKGPLASSSFKKLYFSLTTEALSFAKTSSSKKSTFI
Mouse RASL1_MOUSE RASAL1-PH1 C MGQQLGQGKEQWLAPLHPFLLQSISRVRDFLDQLVDVDEDEEAGGPACALVQPSTIVREGFLLKRKEEPGGLATRFAFKKRYFRLSGRDLS
Mouse GNRP_MOUSE RASGRF1A-PH1 C MQKAIRLNDGHVVTLGLLAQKDGTRKGYLSKRSADNPKWQTKWFALLQNLLFYFESDSSPRPSGLYLLEGSICKRAPSPKRGTSSKESGEK!
Mouse GNRP_MOUSE RASGRF1A-PH2 C EVSETENIRKNLAIERMITEGCEILLDTSQTFVRQGSLMQMSLSEKSKSSRGRLGSLSTKKEGERQCFLFSKHLIICTRGSGGKLHLTKNGVISI
Mouse GNRP_MOUSE RASGRF1B-PH1 C MQKAIRLNDGHVVTLGLLAQKDGTRKGYLSKRSADNPKWQTKWFALLQNLLFYFESDSSPRPSGLYLLEGSICKRAPSPKRGTSSKESGEK:!
Mouse P70392_MOUSE RASGRF2-PH1 C MQKSVRYNEGHALYLAMLARKEGTKRGFLSKKAAEASRWHEKWFALYQNVLFYFEGEQSGRPAGMYLLEGCSCERTPAPPRTNAGPAGA
Mouse P70392_MOUSE RASGRF2-PH2 C EVSDTENIRKNLAIERMIVEGCDILLDTSQTFIRQGSLIQVPSVERGKLSKVRLGSLSLKKEGERQCFLFTKHFLICTRSSGGKLHLLKTGGVLSI
Mouse RGNEF_MOUSE RGNEF-PH1 C KVSEYEKNQKWLEILNKIENKTYTKLKNGHVFRKQALLSQERALLHDGLVYWKTATGRFKDILALLLTDVLLFLQEKDQKYIFAAVDQKPSVISL
Mouse ROCK1_MOUSE ROCK1-PH1 C THRNELQMQLASKESDIEQLRAKLLDLSDSTSVASFPSADETDGNLPESRIEGWLSVPNRGNIKRYGWKKQYVVVSSKKILFYNDEQDKEQS
Mouse 054867_MOUSE SH2B1-PH1 C NSSGGAGTVGRALANDGTSPGERWTHRFERLRLSRGGGTLKDGAGMIQREELLSFMGAEEAAPDPAGVGRGGGAAGLTSGGGGQPQW(
Mouse Q3UNDO_MOUSE SKAP2-PH1 C DGDEYDDPFAGPADTISLASERYDKDDDGPSDGNQFPPIAAQDLPFVIKAGYLEKRRKDHSFLGFEWQKRWCALSKTVFYYYGSDKDKQQF
Mouse SNTA1_MOUSE SNTA1-PH1 C EICAADGQDAVFLRAKDEASARSWAGAIQAQIGTFIPWVKDELQALLTATGTAGSQDIKQIGWLTEQLPSGGTAPTLALLTEKELLFYCSLPQS¢
Mouse SNTB1_MOUSE SNTB1-PH1 C DLLTRVVADIREQLGKTGIAGSREIRHLGWLAEKVPGESEKQWKPALVVLTEKDLLIYDSMPRRKEAWFSPVHSYPLLATRLVHSGPGKGSP!
Mouse SNTB2_MOUSE SNTB2-PH1 C SPDSRNTLILRCKDTATAHSWFVAIHTNIMALLPQVLAELNAMLGATSTAGGSKEVKHIAWLAEQAKLDGGRQQWRPVLMAVTEKDLLLYDC
Mouse SOS1_MOUSE S0OS1-PH1 C ICSKSLAKRRLSESACRFYSQQMKGKQLAIKKMNEIQKNIDGWEGKDIGQCCNEFIMEGTLTRVGAKHERHIFLFDGLMICCKSNHGQPRLP(
Mouse S0OS2_MOUSE S0OS2-PH1 C IYKQHSPRRRPGDPVCLFYNRQLRSKHLAIKKMNEIQKNIDGWEGKDIGQCCNEFIMEGPLTRIGAKHERHIFLFDGLMISCKPNHGQTRLPG
Mouse SWP70_MOUSE SWAP70-PH1 C HYKINFDDNKDGLSAWELIELIGNGQFSKGMDRQTVSMAINEVFNELILDVLKQGYMMKKGHKRKNWTERWFVLKPNIISYYVSEDLKDKKGI
Mouse TIAM1_MOUSE TIAM1-PH1 C RQGVYENFRRELEMSTTNSESLEEAGSAHSDEQSSGTLSSPGQSDILLTAAQGTVRKAGALAVKNFLVHKKNKKVESATRRKWKHYWVSLI
Mouse TIAM1_MOUSE TIAM1-PH2 C SEEHYHLDVAIKTMNKVASHINEMQKIHEEFGAVFDQLIAEQTGEKKEVADLSMGDLLLHTSVIWLNPPASLGKWKKEPELAAFVFKTAVVLV'
Mouse Q3TSM6_MOUSE TIAM2-PH1 C PLRQNIYENFMRELEMSRSNTEHVETSTETMESSSESVSSLEQLDLLFEKEQGVVRKAGWLFFKPLVTLQKERKLELVARRKWKQYWVTLK
Mouse TARA_MOUSE TRIOBP-PH1 C GEWKKHWFVLTDSSLKYYRDSTAEEADELDGEIDLRSCTDVTEYAVQRNYGFQIHTKDAVYTLSAMTSGIRRNWIEALRKTVRPTSAPDVTK
Mouse VAV_MOUSE VAV1-PH1 C TEKENLRLALDAMRDLAQCVNEVKRDNETLRQITNFQLSIENLDQSLANYGRPKIDGELKITSVERRSKTDRYAFLLDKALLICKRRGDSYDLK
Mouse VAV2_MOUSE VAV2-PH1 C VKRDKETLKKISEFQCSIGNLQVKLEEFGRPKIDGELKVRSIVNHTKQDRYLFLFDKVVIVCKRKGYSYELKEVIELLFHKMTDDPMHNKDIKKV
Mouse VAV2_MOUSE VAV2-PH1B C VKRDKETLKKISEFQCSIENLQVKLEEFGRPKIDGELKVRSIVNHTKQDRYLFLFDKVVIVCKRKGYSYELKEVIELLFHKMTDDPMHNKDIKKS
Mouse VAV3_MOUSE VAV3-PH1 C VKRDNETLREIKQFQLSIENLNQPVLLFGRPQGDGEIRITTLDKHTKRERHIFLFDLAVIVCKRKGDNYEMKEIIDLQQYKIANNPTTDKENKKW
Mouse Q8BGR1_MOUSE 2610034M16Rik-PH1 P MVVASDISRCPNTPWPTCRGYLHKRTHSGFVKGWRKRWFVLKHDGFLLYYKHRKDEGKWPPLDMIKLEGAEVDIDNSLGKPFVFNCMPQS
Mouse Q8BGR1_MOUSE 2610034M16Rik-PH2 P PVHQNHVWEDVTVHNSSLPPLAIKHPECLGLLHQLERSTDVWIQHYCILKDGCLYFYASIRSTQASGGLYLQGYSVSEQTHGFEQPVIELKPS
Mouse ARBK1_MOUSE ADRPK1-PH1 P LTISERWQQEVAETVFDTINAETDRLEARKKAKNKQLGHEEDYALGKDCIVHGYMSKMGNPFLTQWQRRYFYLFPNRLEWRGEGEAPQSLI
Mouse Q3UGX1_MOUSE AFAP-PH1 P YESYDEEEEDGKGKKTRHQWPSEEASMDLVKDAKICAFLLRKKRFGQWTKLLCVIKDTKLLCYKSSKDQQPQMELPLQGCSITYIPRDSKKK
Mouse Q6A055_MOUSE ARFGEF18-PH1 P KVSEYEKDQRLREIAGKMDLKSSSKLKNGLTFRKEDMLQRQLHLEGMLCWKTTSGRLKDILAILLTDVLLLLQEKDQKYVFASVDSKPPVISL(
Mouse DDEF1_MOUSE DDEF1-PH1 P DLIKSSLQLDPKEVGGLYVASRANSSRRDSQSRQGGYSMHQLQGNKEYGSEKKGFLLKKSDGIRKVWQRRKCAVKNGILTISHATSNRQPA
Mouse Q6A0B7_MOUSE DGKD-PH1 P TILKEGMLTKQNNSFQRSKRRYFKLRGRTLYYAKTAKSIIFDEVDLTDASVAESSTKNVNNSFTVITPCRKLILCADNRKEMEDWIAALKTVQNI
Mouse DOK1_MOUSE DOK1-PH1 P MDGAVMEGPLFLQSQRFGTKRWRKTWAVLYPASPHGVARLEFFDHKGSSSRGGRGGSRRLDCKMIRLAECVSVVPVTVESPPEPGAAAF
Mouse DOK4_MOUSE DOK4-PH1 P MATNFNDIVKQGYVKMKSRKLGIYRRCWLVFRKSSSKGPQRLEKYPDEKSVCLRGCPKVTEISNVKCVTRLPKETKRQAVAIIFTDDSARTFT
Mouse DOK5_MOUSE DOK5-PH1 P NFNDIVKQGYVRIRSRRLGIYQRCWLVFKKASSKGPKRLEKFSDERAAYFRCYHKVTELNNVKNVARLPKSTKKHAIGIYFNDDTSKTFACES
Mouse Q3TYF3_MOUSE GEFT-PH1 P MMSLGRLRGFEGKLTAQGKLLGQDTFLVTEPEAGGLLSSRGRERRVFLFEQIIIFSEALGGGGRGGAQPGYVYKNSIKVSCLGLEGNLQGNF
Mouse IRS1_MOUSE IRS1-PH1 P MASPPDTDGFSDVRKVGYLRKPKSMHKRFFVLRAASEAGGPARLEYYENEKKWRHKSSAPKRSIPLESCFNINKRADSKNKHLVALYTRDE
Mouse Q2L4X0_MUSMM MCF2-PH1 P GEGTTKLKEALDSMLELLRSVNDSMHQTAINGYVGNINELGKMVLQGSFNVWLGHRKGATKMKDFARFKPMQRHLFLYEKAVMFCKRRFE!
Mouse MRIP_MOUSE M-RIP-PH1 P MSAAKENPCRKFQANIFNKSKCQNCFKPRESHLLNDEDLTQAKPIYGGWLLLAPDGTDFDNPVHRSRKWQRRFFILYEHGLLRYALDEMPT
Mouse Q05DG3_MOUSE PLCD1-PH1 P MDSGRDFLTLHGLQDDPDLQALLKGSQLLKVKSSSWRRERFYKLQEDCKTIWQESRKVMRSPESQLFSIEDIQEVRMGHRTEGLEKFARDII
Mouse Q3U4E2_MOUSE PLCL2-PH1 P GPVPRDSKPGGLPRRSSIIKDGTKQKRERKKTVSFSSMPTEKKISSASDCINSMVEGSELKKVRSNSRIYHRYFLLDADMQSLRWEPSKKDS
Mouse PKHB1_MOUSE PLEKHB1-PH1 P MSPATPVPPDSILESPFEEMALVRGGWLWRQSSILRRWKRNWFALWLDGTLGYYHDETAQDEEDRVVIHFNVRDIKVGQECQDVQPPEGF
Mouse PKHF1_MOUSE PLEKHF1-PH1 P MVDHLANTEINSQRIAAVESCFGASGQPLALPGRVLLGEGVLTKECRKKAKPRIFFLFNDILVYGSIVLSKRKYRSQHIIPLEEVTLEPLPETLQ/
Mouse Q2PFD7_MOUSE PSD3-PH1 P EWAVDDEEKKKSPSESTEEKANGTHPKTISRIGSTTNPFLDIPHDPNAAVYKSGFLARKIHADMDGKKTPRGKRGWKTFYAVLKGTVLYLQK
Mouse Q7TPZ6_MOUSE RALGPS2-PH1 P ETSWPAFESSAESEDLAVHLYPGAVTIQGVLRRKTLLKEGKKPTVASRTKYWAALCGTQLFYYAAKSLKATERKHFKSTSNKNVSVVGWMV
Mouse APS_MOUSE SH2B2-PH1 P RKGFWLRNMSLCVVDGVRDLWHRRSSPEPDGGATPKAAEPASEPRDKWTRRLRLARTLAAKVELVDIQREGALRFMVADDAASGPGGTA
Mouse SPTB2_MOUSE SPNB2-PH1 P AGTMETSEMVNGAAEQRTSSKESSPVPSPTLDRKAKSALPAQSAATLPARTLETPAAQMEGFLNRKHEWEAHNKKASSRSWHNVYCVINN
Mouse Q8K4P5_MOUSE VEPH1-PH1 P DLEQLQLHLEEVRFFDVFGFSETAGAWQCFMCNNPEKATVVNQDGQPLIEGKLKEKQVRWKFIKRWKTRYFTLAGNQLLFQKGKSKDDPDI
Mouse AKT1_MOUSE AKT1-PH1 T MNDVAIVKEGWLHKRGEYIKTWRPRYFLLKNDGTFIGYKERPQDVDQRESPLNNFSVAQCQLMKTERPRPNTFIIRCLQWTTVIERTFHVETI
Mouse AKT2_MOUSE AKT2-PH1 T MNEVSVIKEGWLHKRGEYIKTWRPRYFLLKSDGSFIGHKERPEAPDQTLPPLNNFSVAECQLMKTERPRPNTFVIRCLQWTTVIERTFHVDSI
Mouse AKT3_MOUSE AKT3-PH1 T MSDVTIVKEGWVQKRGEYIKNWRPRYFLLKTDGSFIGYKEKPQDVDLPYPLNNFSVAKCQLMKTERPKPNTFIIRCLQWTTVIERTFHVDTPE
Mouse BTK_MOUSE BTK-PH1 T MAAVILESIFLKRSQQKKKTSPLNFKKRLFLLTVHKLSYYEYDFERGRRGSKKGSIDVEKITCVETVIPEKNPPPERQIPRRGEESSEMEQISIIE
Mouse CNKR2_MOUSE CNKSR2-PH1 T QDIMGTPVPETTLYHTFQQSSLQHKSKKKNKGPIAGKSKRRISCKDLGRGDCEGWLWKKKDAKSYFSQKWKKYWFVLKDASLYWYINEEDI
Mouse DAPP1_MOUSE DAPP1-PH1 T ANQPLIGSETGTLMVLKHPYPREVEEPCIYESVRVHTAMQTGRTENDLVPTAPSLGTKEGYLTKQGGLVKTWKTRWFTLQRNELKYFKDQM
Mouse FGD6_MOUSE FGD6-PH2 T LDHQLSPRVGSPGNHKSPSSALSSVLHSIPSGRKQKKIPAALKEVSANTEDSTMSGYLYRSKGSKKPWKHLWFVIKNKVLYTYAASEDVAAL
Mouse GAB1_MOUSE GAB1-PH1 T MSGGEVVCSGWLRKSPPEKKLKRYAWKRRWFVLRSGRLTGDPDVLEYYKNDHAKKPIRIIDLNLCQQVDAGLTFNKKEFENSYIFDINTIDRI
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Mouse GAB2_MOUSE GAB2-PH1 T MSGGGGDDVVCTGWLRKSPPEKKLRRYAWKKRWFILRSGRMSGDPDVLEYYKNEHSKKPLRIINLNLCEQVDAGLTFNKKELQDSFVFDIK
Mouse ITK_MOUSE ITK-PH1 T MNNFILLEEQLIKKSQQKRRTSPSNFKVRFFVLTKASLAYFEDRHGKKRTLKGSIELSRIKCVEIVKSDISIPCHYKYPFQVVHDNYLLYVFAPD(
Mouse P70316_MOUSE MYO10-PH1 T QEALKQGWLHKKGGGSSTLSRRNWKKRWFVLRQSKLMYFENDSEEKLKGTVEVRTAKEIIDNTSKENGIDIILADRTFHLIAESPEDASQWEF!
Mouse Q80UX3_MOUSE OSBPL3-PH1 T MSDEKNLGVSQKLVSPSRSTSSCSSKQGSRQDSWEVVEGLRGEMTYTQEPPVQKGFLLKKRKWPLKGWHKRFFCLEKGILKYAKSQADIE
Mouse Q3TAX1_MOUSE OSBPL7-PH1 T MDFQERDTPSLAESTQSSKPSSTQQASELWEVMEEPRGRLGADDIMPERQEGHLLKKRKWPLKGWHKRYFVLEDGILHYATTRQDITKGK
Mouse PDPK1_MOUSE PDPK1-PH1 T QRSGSNIEQYIHDLDTNSFELDLQFSEDEKRLLLEKQAGGNPWHQFVENNLILKMGPVDKRKGLFARRRQLLLTEGPHLYYVDPVNKVLKGE
Mouse PHLB1_MOUSE PHLDB1-PH1 T EVKLREKQFSQARPLTRYLPNRKEDFDLKTHIESSGHGVDTCLHVVLSSKVCRGYLIKMGGKIKSWKKRWFVFDRLKRTLSYYVDKHETKLK
Mouse PLEK2_MOUSE PLEK2-PH1 T MEDGVLKEGFLVKRGHIVHNWKARWEFILRQNTLLYYKLEGGRRVTPPKGRIVLDGCTITCPCLEYENRPLLIKLKTRTSTEYFLEACSREERD!
Mouse PLEK2_MOUSE PLEK2-PH2 T EQFLDDSTALYTFAESYKKKVSSKEEISLSTMELSGTVVKQGYLSKQGHKRKNWKVRRFVLRKDPAFLHYYDPSKEENRPVGGFSLRGSLV!
Mouse PKHA1_MOUSE PLEKHA1-PH1 T MTDIVGGVPIITPTQKEEVNECGESLDRNNLKRSQSHLPYFAPKPPSDSAVIKAGYCVKQGAVMKNWKRRYFQLDENTIGYFKSELEKEPLR!
Mouse PKHA2_MOUSE PLEKHA2-PH2 T SQNGGDGQEGCEPGTHAFLRRSQSYIPTSGCRPSTGPPLIKSGYCVKQGNVRKSWKRRFFALDDFTICYFKCEQDREPLRTIPLKDVLKTHE
Mouse PLEK_MOUSE PLEK-PH1 T MEPKRIREGYLVKKGSVFENTWKPMWVVLLEDGIEFYKKKSDNSPKGMIPLKGSTLTSPCQDFGKRMFVLKITTTKQQDHFFQAAFLEERDAV
Mouse CYH1_MOUSE PSCD1-PH1 T VERFIAMNRGINDGGDLPEELLRNLYESIKNEPFKIPEDDGNDLTHTFFNPDREGWLLKLGGGRVKTWKRRWFILTDNCLYYFEYTTDKEPR(
Mouse CYH2_MOUSE PSCD2-PH1 T KIPEDDGNDLTHTFFNPDREGWLLKLGGGRVKTWKRRWEFILTDNCLYYFEYTTDKEPRGIIPLENLSIREVDDPRKPNCFELYIPNNKGQLIKA
Mouse CYH3_MOUSE PSCD3-PH1 T KIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWEFILTDNCLYYFEYTTDKEPRGIIPLENLSIREVEDPRKPNCFELYNPSHKGQVIKA!
Mouse RASA2_MOUSE RASA2-PH1 T GCQSRKKSRFKKSVMCEFLKMFQEERYFTDVKKFLDEISSTETKESSGTSEPVHLKEGEMYKRAQGRTRIGKKNFKKRWFCLTSRELTYHR
Mouse RASA3_MOUSE RASA3-PH1 T SKSKSASFKESYMATFYEFFNEQKYADAVKNFLDLISSSGRRDPKSIEQPILLKEGFMIKRAQGRKRFGMKNFKKRWFRLTNHEFTYQKSKG
Mouse 3BP2_MOUSE SH3BP2-PH1 T MAAEEMQWPVPMKAIGAQNLLTMPGGVAKAGYLHKKGGTQLQLLKWPLRFVIIHKRCIYYFKSSTSASPQGAFSLSGYNRVMRAAEETTSN
Mouse TEC_MOUSE TEC-PH1 T MNFENTILEEILIKRSQQKKKTSPLNYKERLFVLTKSVLSYYEGRAEKKYRKGVIDISKIKCVEIVKNDDGVIPCQNKFPFQVVHDANTLYIFAPSP
Mouse PHLPP_MOUSE PHLPP-PH1 T KPHSTGSSERIQLSGMYNVRKGKMQLPVNRWTRRQVILCGTCLIVSSVKDSVSGKMHVLPLIGGKVEEVKKHQHCLAFSSSGPQSQTYYICF
Human ARHGAP25-PH1H ARHGAP25-PH1H C mslklprnwdfnlkveaakiarsrsvmtgegmaafhpsstpnplerpikmgwlkkgrsivknwqgryfviraqglyyykd leedtkpggcmylpgctikeiatnpeeagkfvfeiipaswdgnrmg
Human NM_001040118.1 CENTD2-PH1H C TCFEVNEREEAERPLHFAEKVLPILHGLGTDSHLVVKKHQAMEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFHI IDRYFILNSSCL
Human NM_080612.2 GAB3-PH1H T MSAGDAVCTGWLVKSPPERKLQRYAWRKRWFVLRRGRMSGNPDVLEYYRNKHSSKPIRVIDLSECAVWKHVGPSFVRKEF[[IQNNFVFIVEk
Human XM_928224.2 LOC653583-PH1H T SSGPAVPAITAPPTPPHPPGPRILDLRQHLEGWGHNPENCPHVQVSGCCCRGPLVKMGGRIKTWRKRWFCFDRQARRLAY [ 'YADKEETKL
Human NM_145739.1 OSBPL6-PH1H T MSSDEKGISPAHKTSTPTHRSASSSTSSQRDSRQSIHILERTASSSTEPSVSRQLLEPEPVPLSKEADSWEIIEGLKIGQI TNVQKPDKHEGF!
Human NM_145753.1 PHLDB2-PH1H T EKEVKIRERQRAQARPLTRYLPVRKEDFDLRSHVETAGHNIDTCYHVSITEKTCRGFLIKMGGKIKTWKKRWFVFDRNKRIITFSYYADKHETI
Human NM 013385.2 PSCD4-PH1H T PFERFVSMNRGINNGSDLPEDQLRNLFDSIKSEPFSIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTDNCL IYYFEFTTDKEP
Human NM_022047.2 DEF6-PH1H C QVAQTTGGLSVWQFLELFNSGRCLRGVGRDTLSMAIHEVYQELIQDVLKQGYLWKRGHLRRNWAERWFQLQPSCLCYFGSIIEECKEKRG
Human NM_002972 SBF1-PH1H T MRQAARRSTSTLYSQFQTAESENRSYEGTLYKKGAFMKPWKARWFALDKTKHQLRYYDHRVDTECKGVIDLAEVEAVAPGTPTMGAPKTV
Human NM_030962 SBF2-PH1H C MNLPSYQKRSLLHLPDSSMGEEQNSSISPSNGVERRAATLYSQYTSKNDENRSFEGTLYKRGALLKGWKPRWFVLDVTKHQLRYYDSGED
Human NM_020715 PLEKHH1-PH1 C MRGVSMSSLSSEGDYAIPPDACSLDSDYSEPEHKLQRTSSYSTDGLGLGGESLEKSGYLLKMGSQVKTWKRRWFVLRQGQIMYYKSPSDV
Dros dCG12467-PH1 dCG12467-PH1 C MLSFESGLSDDYALPPDAVSESTCMDASMPSLLMRQSYVDSPSKKIESLEKMGHLAKLGGKLKTWRKRWFVLKNGSLNYWIKSQHDVQRI
Dros CG5004-PH1-DR CG5004-PH1-DR C SDRKRVLPKHQRPLTRYLPIFSPDLNLRHHIETAGHQIDPCPHVFVDAHSCRGYLHKLGATFHAWSRRWFVLDRQRSALIIYYSDKSERKPR
Dros vap-PH1-DR vap-PH1-DR C NHPVVNGIQPEFNQQYVVEKAAEKIYATLRECRDQIGLKKIKGIKHHGHLNKKSDKTTKWKQLYFALINDGSETQLCFYD [ NPKKTKPKGLIDL
Dros Akt1-PH1-DR Akt1-PH1-DR T SAEKFSWQQSWPSRTSAAPTHDSGTMSINTTFDLSSPSVTSGHALTEQTQVVKEGWLMKRGEHIKNWRQRYFVLHSDGRLIIMGYRSKPA
Dros CG14366-PH1-DR CG14366-PH1-DR T PKATPSSEESSSNSTKSPSHAPLDRKKSAGSIQALKSPITKRPPSTPVTLSGWLHKQGSDGLKVWRKRWFVLAEYCLYYY [ KGPEEEKLLG!
Dros Grp1-PH1-DR Grp1-PH1-DR T KIPQDDGNDLMHTFFNPDKEGWLWKQGGRYKSWKRRWEFILNDNCLYYFEYTTDKEPRGIIPLENISVREIHDRSKPHCFE [ILFATGGADIIKA
Dros dBTK29A-PH1B(1-223) [dBTK29A-PH1-DR T MMGTKHRNSHVNGSIKSSSSLRSSSKSFQAKMDLMSERLYDVVKSGSMVKRAQNKKRFTPVNYKHRWFELTKRTFSYFDVENVERRREF
Dicty CRAC-PH-DICTY CRAC-PH-DICTY T mgkterkkellelfeyekikgdvsyssimkkaggngkgfldryfalhrnyilyyklgksslkpddkgepggyinimdcnp I ddtkeiapimfqgishkhrtyivkakdessmkdfitlliarirslekididkle
Dicty AKT-PH-DICTY AKT-PH-DICTY T mstapikhegfltkegggfkswkkrwfilkggdisyyktkgelvplgvihintsghiknsdrkkrvngfevgtpsrtyfliicseteeerakwieilinerellinggkgpkksekvgvadfellnlvgkgsfgk
Dicty PHDA-PH-DICTY PHDA-PH-DICTY T mrlerdelllgalnyksikdkviystvmkkaggnkkgflsrifvlykgfviyyktktlitspekpqgyidlrecdpskvk tilddtdmtfgivhragrtflikgeepkpfrrifeickcvalkltqitftipvekqtline
Celegans F59A6.5-PH1-CE F59A6.5-PH1-CE C shcdvhvhascaprvnntcgmplgcatyyrenhttvsssgvsegrmngwlirvyrddmtgstwiaswammdltrisfytnd | gadlekpffsidinkeqwvirtggempvdcddsmrannvimit
Celegans __|let-502-PH1-CE let-502-PH1-CE C DMQTTQDALRDELKECKEELANRNVNTRYEDKRSLDSREGIPSSLSNQHIQMEGWLSLRDNTKKSRKPKWTNCFVALNEY [ISFTIYVDEKA
Celegans _ |obr-1-PH1-CE obr-1-PH1-CE C MPSLSEFLRKRRARQRRLQAVPSNNKKKSNNNNIMSSTSSGKSRRAASLSSINNFEHLASVEKAGWLNKWTNYLKGYRQRI/WFVLDSNAT
Celegans __ |sec7-PH1-CE sec7-PH1-CE C KIPDEVSTSGKGTVNDILLHAEREGWLFKQSSNPLFSGALSWKKRWFVLSENCLYYFDQMTDKEPKGIITLANVGIRKVE[/APSRPFMFEIFS
Celegans _|akt-1-PH1-CE akt-1-PH1-CE T MSMTSLSTKSRRQEDVVIEGWLHKKGEHIRNWRPRYFMIFNDGALLGFRAKPKEGQPFPEPLNDFMIKDAATMLFEKPRP L INMFMVRCLQ\
Celegans __|akt-2-PH1-CE akt-2-PH1-CE T MSTENAHLQKEDIVIESWLHKKGEHIRNWRPRYFILFRDGTLLGFRSKPKEDQPLPEPLNNFMIRDAATVCLDKPRPNMF LIIVRCLQWTTVIE
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ZLEDMKMKISALKSEIQKEKANKGQSRAIERLKKKMFENEFLLLLNSPTIPFRIHNRNGKSYLFLLSSDYERSEWREAIQKLQKKDLQAFVLSSVELQVLTGSCFKLRTVHNIPVTSNKDDDESPGLYGF*
{(KLIVREVAHEEKGLFLISMGVKDPEMVEVHASSREERNSWIQIIQDTINSLNRDEDEGIPSE*
IQFENVNIYYGIQCKMKYKAPTDHCFVLKHPQIQKESQYIKYLCCDDARTLSQWVMGIRIAKYGKTLYDNYQRAVARAGLASRWTNLGTVGTPMPAQPSTVPSGLKTGTSQPN*
\NMIPFEHRSGGKLGDGEAFFLKECTKRHMDSTDRRFCFDIEAADRPGVPLTVQAFSEEERKQWLEALGGKEALFHTFNRAIVPRPEGGAQLDKMGF*
“TSLDKPSVVSLQNLIVRDIANQAKGMFLISSGPPEMYEVHAASRDDRTTWIRVIQQSVRL**
GGSLRGAFSNNERVKNFFRVSFKNGSQSQTHSLQANDTFNKQQWLNCIRQAKETVLSAAGQAGLLDSEGLVQGPGTENREPQGETKLEQMDQSDSESDCSMDTSE*
AFEISGSMIERILVSCTSQQDLHEWVEHLQKQTKVTSVSNPTIKPHSVPSHTLPSHPLTPSSKHADSKPVALTPAYHTLPHPSH*
{EKKAEPQELLQLDGYTVDYTDPQPGLEGGRAFFNAVKEGDTVIFASDDEQDRILWVQAMYRATGQSHKPVPPTQVQKLNAKGGNVPQLDAPISQFYADRAQKHGMDEFISSNPC*
ILRLCSVKPCEDIERRFCFEVVSPTKSCMLQADSEKLRQAWVQAVQASIASAYRESPDSCYSERLDRTASPSTSSIDSTTDSRERGVKG*
INDKSTTPNGTININEVICLAIHKEDFYLNTGPIFIFEIYLPSERVFLFGAETSQAQRKWTEAIAKHFVPLFAENLTEADYDLIGQLFYKDCHALDQWRKGWFAMDKSSLHFCLQTQE*
PLRAMKFYLGVKKKMKPPTR*
NERAVTPNREIRASEIVCLAVPPPDTHGFEHTFEVYTEGERLYLFGLESAEQAHEWVKCIAKAFVPPLAEDLLARDFERLGRLPYKAGLSLQRAREGWFSLRGSELRAVFPEGP*
/HETEKHEKQQWYLCCDTQMELREWFATFLSVQHDGLVWPSEPSRVSRAVPEVRMGSVSLIPLRGSENEMRRSVAAFTADPLS*
)VSIHGAVGASELANTAKADVPYILKMESHPHTTCWPGRTLYLLAPSFPDKQRWVTALESVVAGGRVSREKAEADAKLLGNSLLKLEGDDR™
NDSVWYLRAQDPEHRQQWVDAIEQHKTESGYGSESSLRRHGSMVSLVSGASGYSATSTSSFKKGHSLREKLAEMETFRDI*
ALELACETQEEVDSWKASFLRAGVYPERVGDKEKASETEENGSDSFMHSMDP*
JLKIRDVEKGFMSNKHVFAIFNTEQRNVYKDLRQIELACDSQEDVDSWKASFLRAGVYPEKDQAENEDGAQENTFSMDPQLERQVETIRNLVDSYVAIINKSIRDL*
SMTIEESEEEWGVPHCLTLRGQRQSIIVAASSRSEMEKWMEDIQMAIDLAEKSNGPTPELLASSPPDNKSPDEATAADQESEDDLSASRTSLERQAP*
(SHQDSHPLASLPLLGYSLTIPSESENIHKDYVFKLHFKSHVYYFRAESEYTFERWMEVIRSATSSASRAHILSHKESHLY*
°RTFLVSGKQRSLELQARTEEEKKDWVQAINSTLLKHEQTLETFKLLNSTNRDDEDTPPNSPNVDLGKRA*
LVSGKQRSLELQARTEEEKKDWVQAINSTLLKHEQTLETFKLLNSTNRDDEDTPPNSPNVDLGKRA*
RPDRRHVFKITQSHLSWYFSPETEELQRRWMAVLGRAGRGDTFCPGPTLSEDKEMEETPVAASGATAEPPEASQTRDKT*
‘QVRTRIDVAGMKVRELTDAEFPHSFLVSGKQRTLELQARSRDEMVSWMQACQAAIDQVEKRSETFKAAVQGPQGDTQEPKPQVEELGLRAPQWVRDKMVTMCMRCQEP*
LMGQKLSVREKMDISDLQVQDIVKPNAACTFIITGRKRSLELQTRTEEEKKEWIQVIQATVEKHKQKSETFRAFGGACSQDEEPTLSPDQPVMSTSS™
NELKIESVERSFILSASSAAERDDWLEAISSSIEEYAKKRITFCPSRSLDEDSERKEEVSPLGAKA*
ILQLLADLEESSIFYLIAGKKQYNAPNEHGMCIKPNKAKTEMKELRLLCAEDEQIRTCWMTAFRLLKYGMLLYQNYRIPQRKGLPPPFNAPMRSVSENSLVAMDFSGQIGRVIDNPAEAQS*
STSHVYMSLAGKKKHGAPTPYGFCLKPNKAGGPRDLKMLCAEEEQSRTCWVTAIRLLKDGMQLYQNYMHPYQGRSACNSQSMSPMRSVSENSLVAMDFSGEKSRVIDNPTEALSVAVEE*
RHLQYVADVNESNVYVVTQGRKLYGMPTDFGFCVKPNKLRNGHKGLHIFCSEDEQSRTCWLAAFRLFKYGVQLYKNYQQAQSRHLRLSYLGSPPLRSVSDNTLVAMDFSGHAGRVIDN*
MYKTPIFLNEVLVKLPTDPSGDEPIFHISHIDRVYTLRAESINERTAWVQKIKAASELYIETEKKKREKAYLVRSQRATGIGR*
IMYKTPIFLNEVLVKLPTDPSSDEPVFHISHIDRVYTLRTDNINERTAWVQKIKGASEQYIDTEKKKREKAYQARSQKTSGIGR*
’GRTPSSDNKTVLKASNIETKQEWIKNIREVIQERIIHLKGALKEPIQLPKTPAKLRNNSKRDGVEDGDSQGDGSSQPDTIS
LNLSTAQVEYSEDQQAMLKTPNTFAVCTEHRGILLQANSDKDMHDWLYAFNPLLAGTIRSKLSRRRSAQMRV*
GIINLSTAQVEYSEDQQAMVKTPNTFAVCTKHRGVLLQALNDKDMNDWLYAFNPLLAGTIRSKLPRRCPSQPKY*
TENVKGDTKKFEIWYNAREEVYIIQAPTPEIKAAWVNEIRKVLTSQLQACREASQHRALEQSHSLPLPTPSSTSPTKGNTRNVKKLED*
EINLSTCYDVTEYPVQRNYGFQIHTKEGEFTLSAMTSGIRRNWIQTIMKHVLPASAPDVTSSLPEGKNKSTSFETCSRSTEKQEAEPGEPDPEQKKSRAR*
KETGYWNVTVYGRKHCYRLYTKLLNEATRWSSAIQNVTDTKAPIDTPTQQLIQDIKENCLNSDVVEQIYKRNPILRYTHHPLHSPLLPLPYGDINLNL*
3GSFRGAFGNSDKAKNIFRVRFQDPSPGHSHTLQANDVFHKQQWFNCIRAAIAPFQRAASPLELQGLPDLHEECEENNPSAGNLRAQRRSCVVPGVMQIDEE*
_FLFNDLLVICRQIPGDKYQVFDSAPRGLLRVEELEDQGQTLANVFILRLLENADDREATYMLKASSQSEMKRWMTSLAPNRRTKFVSFTSRLLDCPQVQCVHPYVAQQPDELTLELADILNILEKTEDGWIFGERLHDQERGWFPSS*
MEQKPGAKQGPVDLTLKYCVRRKTESIDKRFCFDIETNERPGTITLQAPSEANRRLWMEAMDGKEPIYHTPITKQEEMELNEVGF*
KRATKQLFSALTDPSVVIMADSLKIRGTLKSWTKLWCVLKPGVLLIYKTPKVGQWVGTVLLHCCELIERPSKKDGFCFKLFHPLDQSVWAVKGPKGESVGSITQPLPSSYLIFRAASESDGRCWLDALELALRCSSLLRLSTCKQGRDGE*
“TVVFHGRRPNLDLVANSVEEAQIWMRGLQLLVDLVASMDHQEQMDQ*
LYMKPDSGAIAFVLLVDKEFRVKVGRKETETKYGLRIDNLSRTLILKCNSYRHARWWGGAIEEFIRKHGADFLKDHRFGSYAALHENTLAKWYVNAKGYFEDIANAMEEASEEIFITD*
TSHRSLILKCSSYRQARWWGQEITELAQGSGRDFLQLHQHDSYAPPRPGTLARWFVNGAGYFAAVADAILRAQEEIFITDWWLSPEI*
QANDQKDLKDWVEALNQASKITVPKAGTVPLATEVLKNLTAPPTLEKKPQVAYKTEIIGGVVVQTPI*

SKACLTDTRTAKEKEISETSESLKTKMSELRLYCDLLMQQVHTIQEFVHR*
DTGKEMELWMKAMLDAALVQTEPVKRITFNFRVDKITTDSASTKETNNIPNHRVLIRPEVQNHQKNKEISKIE*
STDDCLAWKFTLQDSRTNTAYVGSAILSEETAVAASPPPYAAYATPTPEVYGYGPYSGAYPAGTQVVY*
QMNLRGCEVTPDVNISGQKFNIKLLIPVAEGMNEIWLRCDNEKQYAHWMAACRLASKGKTMADSSYNLEVQNILSFLKMQHLNPDPQLIPEQITTDITPECLVSPR*
SQEQCQDWMEALQRASYEYMRQSLIFYRNEIRKMTGKDPLEQFGISEEARFQLNSLPKDGRTTCIGSQLNVLD*
JRVREALQKVRPQQEDEWVNIQYPDQAEDAPEAPPDSLPPYSTLLPEPAGAQGMQLDW*
/IPLLSVNMGGEQCGGCRRSNTTDRPHAFQVILADRPCLELSADSEAEMADWMQHLCQAVSKGVIPQGIAPSPCIPCCLVITEDRLFTCHEDCQTSFFRSLGTARLADIT*
JHSKFTLARCRQPGTTAPNLIFLAVSPEEKESWINALSSAITRAKNRILDEVTVEEDSYLAHPTRDRAKIQHSRRPPTRGHLMAVASTSTS*
JLFEIITADEVHYYLQAATSKERTEWIKAIQVASRTGK*
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(EIPLSEILCLEPAKPSALTPVGATPHCFEITTANVVYYVGENVVNPSSSPPNNSVLPSGIGPDVARMWEVAIQHALMPVIPKGSSVGSGSNSHKDISVSISVSNCQIQENVDISTVYQ*
JEYRLDKALSEGDLKNAIRVHHALATRASDYSKKSNVLKLKTADWRVFLFQAPSKEEMLSWILRINLVAAIFSAPAFPAAVSSMKKFCRPLLPSCTTRLCQEEQLRSHENKLRQVTAELAEHGCHPLE*
IKLASIRAAEKVEEKSFGSSHIMQVIYADDVGRAQTVYLQCKCVNELNQWLSALRKASTNNRGLLRSYHPGIFRGDKWSCCHQKDKTDQGCDKTHSRVTLQEWNDPL*
YSKTPEWQVHTSIPLSCIRAVEHVDEGAFQLPHVMQVVTQDGAGTSHTTYLQCKNVNDLNQWLSALRKASAPNPGKLVACHPGAFRSGRWTCCLQAERSAAGCSRTHSAITLGDWSDPL*
QQHYFTVNFSNDSQKTLELRTEDAKDCDEWVAAIARASYKILATEHEALMQKYLHLLQVVETEKTVAKQLRQQLEDGEVEIERLKTEVT*
_IDCTLLDEPENLDDEAKGAGPEIEHLEFKIGVEPKDSLPFTVILVASTRQEKAAWTSDIIQCVDNIRCNGLMMNAFEENSKVTVPQMIKSDASLYCDDVDIRFSKTMN*
QRHSRSRRRRNVLRRQPTRISKTFRLVAIELTGMTATLEVSFSIIRTEIGTVAPAPQTWMGKPEDLTTLRDRVESKRLFHHPCRLII*
RDALDKQYYFTVLFGHDGQKPLELRCEEEQAGKEWMEAIHQASYADILIEREVLMQKYIHLVQIVETEKIA*
LIQCTLIEEPDGSDDDPKGSGHMFGHLDFKIVVEPPDAASFTVVLLAPSRQEKAAWMSDISQCVDNIRCNGLMTIVFEENSKVTVPHMIKSDARLHKDDTDICFSKTLN*
_QKLIAREVANEERGMFLISASSAGPEMYEIHTNSKEERNNWMRRIQQAVESCPEEEGGRTSESDEERRKAEARVAKIQQCQEILSNQDQQICTYL*
INPSMVLDIDKLFHVRPVTQGDVYRAETEEIPKIFQILYANEGECRKDVEMEPVQQAEKTNFQNHKG*
QKCRLLLRSEGEGGGGSRLEFFVPPKASRPRLSIPCSTITDVRTATALEMPDRENTFVVKVEGPSEYILETSDALHVKAWVSDIQECLSPGPCPTISPRPMTLPLAPGTSFFTKDNTDSLELPCLNHSESLPSQDLLLGPSES*
(GEFAIDGYDVRMNNTLRKDGKKDCCFEICAPDKRIYQFTAASPKDAEEWVQQLKFILQDLGSDVIPEDDEERGELYDDVDHPAAVSSPQRSQPIDDEIY*
SREALSRPTRTAPLIATRLVHSGPSKGSVPYDAELSFALRTGTRHGVDTHLFSVESPQELAAWTRQLVDGCHRAAEGVQEVSTACTWNGRPCSLSVHIDKGFTLWAAEPGAARAMLLRQPFEK*
QAGMDLSFATRTGTKQGIETHLFRAEISRDLSHWTRSIVQGCHNSAELTAEITTACTYRNQECRLTIHYDNGFSISTEPQDGAFPKTIIQS*
MPWTRDAWASPCHSYPLVATRLVHSGSGCRSPSLGSDLTFATRTGSRQGIEMHLFRVETHRDLSTWTRILVQGCHAAAELIKEVSLGCTLSGQEVRFTVHYEHGFTITRDNGGASGIL*
3ASSAEYRLKEKFFMRKVQINDKDDTSEYKHAFEIILKDGNSVIFSAKSAEEKNNWMAALISLQYRSTLERMLDVTVLQEEKEEQMRLPSAEVYRFAEPDSEENILFEENVQP*
YSSAEYRLKEKFVMRKIQICDKEDACEYRHAFELVSKDENSVIFAAKSAEEKNNWMAALISLHYRSTLDRMLDSVLLKEENEQPLRLPSPDMYRFVVTDSEENIVFEDNLQS*
DILLDENCCVESLPDKDGKKCLFLIKCFDKTFEISASDKKKKQEWIQAIYSTIHLLKLGSPPPHKEARQRRKELRRKLLAEQEELERQMKELQAANENKQQELESVRK*
KGCTLFFYETDGRSGIDHNSVPKHAVWVENSIVQAVPEHPKKDFVFCLSNSLGDAFLFQTTSQTELENWITAIHSACAAAVARHHHKEDTLRLLKSEIKKLEQKIDMDEKMKKMGEMQLSSVTDSKKKKTI*
YKDGSKQKKKLVGSHRLSIYEEWDPFRFRHMIPTEALQVRALPSADAEANAVCEIVHVKSESEGRPERVFHLCCSSPESRKDFLKSVHSILRDKHRRQLLKTESLPSAQQYVPFGGKRLCALKGARP*
GCTLLFYETYGKNSTEQNSAPRCALFAEDSIVQSVPEHPKKEHVFCLSNSCGDVYLFQATSQTDLENWVTAIHSACASLFAKKHGKEDTVRLLKSQTRSLLQKIDMDSKMKKMAELQLSVVSDPKNRKA*
LSDCNKENTLHGYGTQKSSLKIGEQRTGSEVIGRGGPR*
ASVNLHSFQVRDDSSGERDNKKWSHMFLLIEDQGAQGYELFFKTRELKKKWMEQFEMAISNIYPENATANGHDFQMFSFEETTSCKACQMLLRGTFYQGYRCYRCR*
VSYGFYLIHLQGKQGFQFFCKTEDMKRKWMEQFEMAMSNIKPDKANANH*

HGKMWSYGFYLIHLQGKQGFQFFCKTEDMKRKWMEQFEMAMSNIKPDKANANH*
SYGFYLIHTQGQNGLEFYCKTKDLKKKWLEQFEMALSNIRPDYADSNFHDFKMHTFTRVTSCRVCQMLLRGTFYQGYLCFKCGAK™
3GSRILCLCATSNQEMKRWLEAMQRAARPVHQNHVWEDVTVHNSSLPPLAIKH*

3SEEFKTFYFCAENKTENQRWIAALKTSIKKWLPLDQAIQEFMSRPLEETRM*
_TMEEIQSVEETQIKERKCLLLKIRGGKQFVLQCDSDPELVQWKKELRDAYREAQQLVQRVPKMKNKPRSPVVELSKVPLIQRGSANGL*
KHELKITQQGTDPLVLAVQSKEQAEQWLKVIKEAYSGCSGPVDPECSPPPSTSAPVNKAELEKKLSSERPSSDGEGGVENGVTTCN*
QKLIVREVANEEKAMFLISASLQGPEMYEIYTSSKEDRNAWMAHIQRAVESCPDEEEGPFSLPEEERKVVEARATRLRDFQERLSMKDQLIAQSLLEKQ*
{KLNLLTCQVKPNAEDKKSFDLISHNRTYHFQAEDEQDYIAWISVLTNSKEEALTMAFRGEQSTGENSLEDLTKAIEDVQRLPGNDICCDCGSSEPTWLSTNLGILTCI*
KEHFEPTQYSMDHFSGMHNWYACSHARPTYCNVCREVLSGVTSHGLSCEVCKFKAHKR*

RLDTAQRSHLLAADAVSSTAWVQTLCRTAFPKGGWALAQTENQPKFSALEMLENSLYSPTW*

‘CDSELEAEEWYKTLSVECLGSRLNDISLGEPDLLAP*

DLEADEWCKVLQMECVGTRINDISLGEPDLLATGVEREQSERFNVYLMPSPNLDVHGECALQITYEY*
’CRFALTSRGPEGGIQRYVLQASDPAVSQAWIKQVAQILESQRDFLNALQSPIEYQRRESQTNSLGRPGGPWVGSPGRMRPGDLAQ*
HFAIAADSEAEQDSWYQALLQLHNRAKAHHDGAGGGCGGSCSGSSGVGEAGEDLSYDTGPGPA*
SGEGADRYPSYSFKHCLKMEDVGITEHVKGDNRKFEIRYSEKEEIYIVQAPNVDVKMLWLKEIRKILVQQKELMTAKTQQDQALDQDQLFPQQQNAELCKSSPFCVCEET*
TLPQGTINMNQCTDVVDGEARTGQKFSLCILTPDKEHFIRAETKEIISGWLEMLMVYPRTNKQNQKKKRKVEPPTPQEPGPAKMAVTSSSGGSSGSSSSIPSAEKVPTT*
PEDRCFSIVFKDQRNTLDLIAPSPADVQHWVQGLRKIIDRSGSMDQRQKLQHWIHSCLRKADKNKDNKMNFKEVKDFLKELNVQVDDSY*
EKAKIDIKSIKEVRTGKNTDIFRSNGISEQISEDCAFSVIYGENYESLDLVANSADVANIWVTGLRYLISYGKHTLDMLESSQDNMRTSWISQMFSEIDVDGLGHITLCHAVQCIRNLNPGLKTSKIE*
SRDGLLTVNLREGSRLHLCAETRDDAIAWKTALMEANSTPVRVYSPYQDYYEVVP*
AKNRWMIKTAKKSFVVSAASTTERQEWISHIEECVRRQLLATGRQPTTEHAAPWIPDKATDICMRCTQTRFSALTRRHHCRKCGF*
DEYKPEKALSEEDLKNAVSVHHALASKATDYEKKPNVFKLKTADWRVLLFQTQSPEEMQGWINKINCVAAVFSAPPFPAAIGSQKKFSRPLLPATTTKLSQEEQLKSHESKLKQITTEL*
MMADDPEHPDLFLLTDSEKGNSYKFQAGSRMNAMLWLKHLSAACQSNKQQVPTNLMTFE*
QWQKCRLLLRRAVAGERFRLEFFVPPKASRPKVSIPLSAIIEVRTTMPLEMPEKDNTFVLKVENGAEYILETIDSLQKHSWVADIQGCVDPGDSEEDTGLSCARGGCLASRVASCSCELLTDADMPRPPETTTAVGAVVTA*
QEMGFYKDAKSAASGIPYHSEVPVSLKEAICEVALDYKKKKHVFKLRLSDGNEYLFQAKDDEEMNTWIQAISSAISSDKHDTSASTQSTPASSRAQTLPTSVVTITSESSPGKREKDKEKDKEKRFSVFGKKK*
DPPIELSKVQSVKAVAKKRRDRSLPRAFEIFTDSKTYVFKAKDEKNAEEWLQCINVALAQAKERESREVTTYL*
PEEREEWATAIQTVADGLKRQEEETMDFRSGSPSDNSGAEEMEVSLAKPKHRVTMNE*
PDEREEWMRAIQMVANSLKQRGPGEDAMDYKCGSPSDSSTSEMMEVAVNKARAKVTMNDFDYLKLLGK*

‘EREEWTEAIQAVADRLQRQEEERMNCSPTSQIDNIGEEEMDASTTHHKRKTMND*
RFPYPFQVVYDEGPLYVFSPTEELRKRWIHQLKNVIRYNSDLVQKYHPCFWIDGQYLCCSQTAKNAMGCQILENR*
EKAEGFISLPEFKIDRASECRKKYAFKACHPKIKSFYFAAEHLDDMNRWLNRINMLTAGYAERERIKQEQDYWSESDKEEADTPSTPKQDSPPPPYDTYPRPPSMSC*
ISPEPIRILDLTECSAVQFDYSQERVNCFCLVFPFRTFYLCAKTGVEADEWIKILRWKLSKIRKQLDQGEDTVRSRSFIFK*
ESQPLLGFTVTLVKDENSESKVFQLLHKGMVFYVFKADDAHSTQRWIDAFQEGTVL*
FYLVADSEEDMNKWVRCICDICGFNPTEEDPVKPLTGSSQAPVDSPFAISTAPASSQMEASSVALPPPYQVISLPPH*
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TSERTFYLVAETEADMNKWVQSICQICGFNQAEESTDSLRNLSSASHGPRSSPAEFSSSQHLLRERKSSAPSHSSQPTL*
CESRQRWVLTLKEETRNNNSLVSKYHPNFWMDGRWRCCSQLEKPAVGCAPYDPS*
SVLSQVHSSTDQEIREMHDEQANPQNAVGTLDVGLIDSVCASDSPDRPNSFVIITANRVLHCNA*
‘REKLHGCIDVGLSVMSVKKSSKCIDLDTEEHIYHLKVKSEELFDEWVSKLRHHRMYRQNEIAMFPRDVNHFFSGSSVTDSAPGVFESVSSRKRSSLSKQNSFPPGSNLSF*
VHGSIDVRLSVMSINKKAQRIDLDTEDNIYHLKIKSQDLFHSWVAQLRAHRLAQRLDMPSATHRKAPGTQMLTAGSASTLPGVGPREKVSSWLRDS*
{IPWSQELRPEAKNFKTFFVHTPNRTYYLMDPSGNAHKWCRKIQEVWRQQYQSNPDAAVQ*
GVIYFQAIEEVYYDHLRSAAKSPNPALTFCVKTHDRLYYMVAPSAEAMRIWMDVIVTGAEGYTQFMN*

SWAFEITGAIHAGQPGKIQQLHILKNSFKLPPHISLHRIVDKMHD*

SALEDNGVPTGVKGNVQGNLFKVITKDDTHYYIQASSKAERAEWIEAIKKLT*
VIPLKEVHKVQECKQSDIMMRDNLFEIVTTSRTFYVQADSPEEMHSWIKAVSGAIVAQRGPGRSSSSMRQARRLSNPCIQRSIPAGLQN*
CLVKSGDLLMRDNLFEITTSRTFYVQADSPEDMHSWIEGIGAAVQALKCHPREPSFSRSISLTRPGSSTLTSAPNSILSRRRPPAEEKRGLCKAPSV*
VVRDIKKAIKCIEGGQKFARKSTRRSIRLPETIDLGALYLSMKD*
STIPLENLSIREVEDSKKPNCFELYIPDDKDQVIKACKTEADGRVVEGNHTVYRISAPTPEEKEDWIKCIKAAISGDPFYEMLAARKKKVSSTKRH*
\CKTEADGRVVEGNHMVYRISAPTQEEKDEWIKSIQAAVSVDPFYEMLAARKKRISVKKKQEQP*
CKTEADGRVVEGNHVVYRISAPSPEEKEEWMKSIKASISRDPFYDMLATRKRRIANKK*
QQGKDAIYTIPVKNILAVEKLEEGSFNKKNMFQVIHTEKTLYIQANNCVEANEWIDVLCRVSRCNHNRLSSFHPSAYLNGNWLCCQETSESTPGCKPCTAGIPADIQIDIDEDRETER*
DQPLCNIPIENILAVERLEEESFRMKNMFQVIQPERALYIQANNCVEAKDWIDILTKVSQCNQKRLTVFHPSAYLNGHWLCCRASSDTAAGCTPCTGG*
NVFPFKIIHISKKHRTWFFSASSEDERKSWMALLRREIGHFHEKKELPLDTSDSSSDTDSFYGAVERPIDISLSSYPMDNEDYEHEDED*
QSRDRWVKKLKEEIKNNNNIMIKYHPKFWADGSYQCCRQTEKLAPGCEKYNLFESSIRKTLPPA*
*DTFTEYLRWLRQVSKVASQRISSVDLSCCSLEHLPANLFYSQDLTHLNLKQNFLRQTPTLPAARGLG*

jgdsyvimassqaemeewvkflrrvagtpcgvfggr( lIdetvayeqgkfgphlvpilv
-RLYKEVRSQRPWSGAPETSHRPEKEWPIKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDTIIQMELREWFATFLFVQHDGLVWPSEPSRVSRAVPEVRLGSVSLIPLRGSENEMRRSVAAFTADPLSLLRNV
{TTSRTFYLVAKTEQEMQVWVHSISQVCNLGHLEDGADSMESLSYTPSSLQPSSASSLLTAHAASSSLPRDDIIPNTNAVATEETRSESELLFLPDYLVL
_KGVIYFQAIEEVYYDHLRCAFKSPNPRLTFCVKTYERLFYMVAPSPEAMRIWMDVIVTAADENHAP
MLKKRKWPLKGWHKRFFVLDNGMLKYSKAPLDIQKGKVHGSIDVGLSVMSIKKKARRIDLDTEEHIYH! ILKVKSQDWFDAWVSKLRHHRLYRQNEIVRSPRDASFHIFPSTSTAESSPAANVSVMDGKMQPNSFPWQSPLPCSNSLPATLIC
<LKGVIYFQAIEEVYYDHLKNANKSPNPLLTFSVKTHDRIYYMVAPSPEAMRIWMDVIVTGAEGYTHFL[ L
RGIIPLENLSVQKVDDPKKPFCLELYNPSCRGQKIKACKTDGDGRVVEGKHESYRISATSAEERDQWIE'SIRASITRVPFYDLVSTRKKKIASKQ
IIPLDAHCCVEVLPDRDGKRCMFCVKTANRTYEMSASDTRQRQEWTAAIQMAIRLQAEGKTSLHKDLKQKRRIIEQREQRERRRAAKEEELLRLQ
'DEKAFFDVKTTRRVYNFCAQDVPSAQQWVDRIQSCLSDA

TSCKGHIDLAEVEMVIPAGPSMGAPKHTSDKAFFDLKTSKRVYNFCAQDGQSAQQWMDKIQSCISDA
IRKPQGQVDLNSRCQIVRGEGSQTFQLISEKKTYYLTADSPSLLEEWIRVLQSLLKVQATGPPALLRGGTK
<PQGQIQLDEVCRINRAEGASTFEIDTGKKVYYLTADSHATMDDWIRVLQNVQRRNATKLLLSRDDQ.
\GGAYFATIDEVYLDHLNASKSGRPHCTFIVKTKKRSYNLQAASDSAARIWIDAIITGAQGNLDY
.SCAYLYQCHDSLWERPYCFQIVERALPCLATVTYLCAPSQESYVEWINSLKAQCDSQLSRAQKKVSRILRELR
DSASTPSDFLLNNFTVRGCQIMTVDRPKPFTFIIRGLQWTTVIERTFAVESELERQQWTEAIRNVSSRLIDVI/GEVAMTPSEQTDMTDVDMATIAEDELSEQFSVQGTTCNSSGVK
SVLLPSYRVSACLPEDKIYRKFAFKCEHQNMRTYWLAADNSEAMMQWVRALAAASLMQAPSSGESEPSVN[ISSLNHSGENSDSGIHTLQSHPGKGQPTPSSENT
\CKTDSEGKVVEGKHTVYRMSAATEEDQQEWIKRLTQSISHNPFYDILVQRKKKALSKS
{GRIHLKGVRLVEEATVSGEGGDPFAPDGYPFQVGYCEISASANSHQLENGNGGGSGVGIEGQQSGRAVPQYTLYVIANSEKERSEWIRAIRQVCEDSNTPKSYRYHPGLWSGKKWSCCKGLSRTTFGCRAAAHW
jctvwvltkvkkfrevitnplilpdrvs pemaeewvkgmknynasfnl

vigvrkkdtgevyamkviskkhivehn(levehtlsernilgkinhpfl

jildenmskedfkhnielfl Ikdgfvfnvnlisgerteevk

<mprrclyilapsgpsarrwaeclgtagrkrmminske [ Issiaeftclivinspnnlkifkaytiedw
VSVILLIEAGAMAHVRHVTAADLRNVDDSQLPKIFHIMYDDASCNSSRHASNSDLSMIESFREESWKRHD[JFQELSYHIRTFCDVCNKKLSDII
LSYYRNPSEVGHTCRGSINLQEARVHTDKTTSCIVISGQSQTFHVKPQNEMDRQQWTNSLEYMRHKAITRAT ESEEDEDAQMAKTDSNRSDALILANRQMSGKLCDLRTAANMMNKQG
LSDGQIKACKTEQDGRLVEGRHSIYKICAVNDEDMRSWINAISRMMAPQQHLLARPKSTH
NTTVIERTFYAESAEVRQRWIHAIESISKKYKGTNANPQEELMETNQQPKIDEDSEFAGAAHAIMGQPSSGI'HGDNCS
RTFYADSADFRQMWIEAIQAVSSHNRLKENAGNTSMQEEDTNGNPSGESDVNMDATSTRSDNDFESTVIIMNI
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|VERFIAMNRGINDGGDLPEELLRNLYESI

CYH1_MOUSE PSCD1-PH1 T
NM 013385.2 PSCD4-PH1 T
XM_928224.2 LOC653583-PH1 T
NM_145753.1 PHLDB2-PH1 T
NM_145739.1 OSBPL6-PH1 T
NM_080612.2 GAB3-PH1 C
NM_002890.1 RASA1-PH1 C
NM_002972.1 SBF1-PH1 C
NM_022047.2 DEF6-PH1 C
NM_001040118.1 CENTD2-PH1 C
NM_133268.1 OSBPL1A-PH1 C

C

NM_020715.2

PLEKHH1-PH1

PFERFVSMNRGINNGSDLPEDQLRNLFC
SSGPAVPAITAPPTPPHPPGPRILDLRQF
EKEVKIRERQRAQARPLTRYLPVRKEDF
MSSDEKGISPAHKTSTPTHRSASSSTSS
MSAGDAVCTGWLVKSPPERKLQRYAWI
ICPTPNNQFMMGGRYYNSIGDIIDHYRKE
STAPHHRRSLGVYLQEGPVGSTLSLSLLC

QVAQTTGGLSVWQFLELFNSGRCLRGV
TCFEVNEREEAERPLHFAEKVLPILHGLC
HKQCALKLLRSGADPNLKNKNDQKPLDL
YAIPPDACSLDSDYSEPEHKLQRTSSYS



KNEPFKIPEDDGNDLTHTFFNPDREGWLLKLGGGRVKTWKRRWFILTDNCLYYFEYTTDKEPRGTIPLE
)SIKSEPFSIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTDNCLOYYFEFTTDKEPRGIIPI
ILEGWGHNPENCPHVQVSGCCCRGPLVKMGGRIKTWRKRWFCFDRQARRLAYTYADKEETKLKGV
DLRSHVETAGHNIDTCYHVSITEKTCRGFLIKMGGKIKTWKKRWFVFDRNKROTFSYYADKHETKLKGV
QRDSRQSIHILERTASSSTEPSVSRQLLEPEPVPLSKEADSWEIIEGLKIGQITNVQKPDKHEGFMLKKF
RKRWFVLRRGRMSGNPDVLEYYRNKHSSKPIRVIDLSECAVWKHVGPSFVRKEFOQNNFVFIVKTTSR
ZQIVEGYYLKEPVPMQDQEQVLNDTVDGKEIYNTIRRKTKDAFYKNIVKKGY [ILLKKGKGKRWKNLYFIL
)ISDQSSGSTTSGSRQAARRSTSTLYSQFQTAESENRSYEGTLYKKGAFMKPWKOARWFVLDKTKHQLI

'GRDTLSMAIHEVYQELIQDVLKQGYLWKRGHLRRNWAERWFQLQPSCLCYFGSI1EECKEKRGIIPLD#
35TDSHLVVKKHQAMEAMLLYLASRVGDTKHGMMKFREDRSLLGLGLPSGGFHIDRYFILNSSCLRLYKI
-AQGAEMKHILVGNKVIYKALKRYEGPLWKSSRFFGWRLFWVVLEHGVLSWYR[IKQPDAVHNIYRQG(
TDGLGLGGESLEKSGYLLKMGSQVKTWKRRWFVLRQGQIMYYKSPSDVIRKPCQGQVDLNSRCQIVR



:NLSIREVEDSKKPNCFELYIPDDKDQVIKACKTEADGRVVEGNHTVYRISAPTPEEKEDWIKCIKAAISGI
-ENLSVQKVDDPKKPFCLELYNPSCRGQKIKACKTDGDGRVVEGKHESYRISATSAEERDQWIECISIRA
(FQAIEEVYYDHLRCAFKSPNPRLTFCVKTYERLFYMVAPSPEAMRIWMDVIVTAADENHAP
TYFQAIEEVYYDHLKNANKSPNPLLTFSVKTHDRIYYMVAPSPEAMRIWMDVIVTGAEGYTHFLOL
]KWPLKGWHKRFFVLDNGMLKYSKAPLDIQKGKVHGSIDVGLSVMSIKKKARRIDLDTEEHIYHIILKVKE
TFYLVAKTEQEMQVWVHSISQVCNLGHLEDGADSMESLSYTPSSLQPSSASSLLTAHAASSSLPRDD
EGSDAQLIYFESEKRATKPKGLIDLSVCSVYVVHDSLFGRPNCFQIVVQHFSEEHYIFYFAGELI TPEQAE
RYYDHRVDTECKGVIDLAEVEAVAPGTPTMGAPKTVDEKAFFDVKTTRRVYNFCAQDVPSAQQWVDR

\HCCVEVLPDRDGKRCMFCVKTANRTYEMSASDTRQRQEWTAAIQMAIRLQAEGKTSLHKDLKQKRR!
EVRSQRPWSGAPETSHRPEKEWPIKSLKVYLGVKKKLRPPTCWGFTVVHETEKHEKQQWYLCCDTIC
SKHLTQAVCT

GEGSQTFQLISEKKTYYLTADSPSLLEEWIRVLQSLLKVQATGPPALLRGGTKPTVKGWLTKVKHGOHS



JPFYEMLAARKKKVSSTKRH*
SITRVPFYDLVSTRKKKIASKQ

yQDWFDAWVSKLRHHRLYRQNEIVRSPRDASFHIFPSTSTAESSPAANVSVMDGKMQPNSFPWQSPLF
PNTNAVATEETRSESELLFLPDYLVL
DWMKGLQAFCNLRKSSPGTSNKRLRQVSSLVLHIEEAHKLPVKHFTNPYCNIYLNSVQVAKTHA
OIQSCLSDA

JEQREQRERRRAAKEEELLRLQ
IMELREWFATFLFVQHDGLVWPSEPSRVSRAVPEVRLGSVSLIPLRGSENEMRRSVAAFTADPLSLLR?

\KVVWCALVGKIFYYYRSHEDKRPLGCLPVRDAHIEEV



>CSNSLPATLICTTGQSKVAAWLQD

\V



Cerevisiae SLM2-PH1 NP _01435 C
Cerevisiae BOI1-PH1 NP_00946:C
Cerevisiae BUD4-PH1NP 01262:C

Cerevisiae ATG26-PHNP_01329(1C

Pombe

reserved rNP 59415.C

Pombe
Pombe
Pombe
Pombe
Pombe
Pombe

SPAC26A:CAA93232C
csx2-PH1 NP_59589 C
SPAPYUG NP_59470.C
ksg1-PH1 NP_58844.C
SPAC11EINP_59493(C
SPCPB16/NP_58802(C

448..553  20.63529 8.396013 9JEVKSGFLI
779..893  16.96294 8.511027 9JADCSGWM
1306..141z 0.692037 -2.74539 7JIYKEGYLL
241.333 0.510442 -5.36333 4IVKMSGNL
722..835  6.859368 5.492493 4JAQKEGVL
722..835  6.859368 5.492493 4 AQKEGVL
513..612  5.550006 0.909318 5 SAKQGLLI
584..684  5.464721 5.732295 6 LLCDGYL(
<495..570 3.883014 1.060725 10 ISKIGTLN\
683..806  -0.83699 -9.89105 8 YIKQGILKI
225.317  -7.08751 -2.91975 6 VLMQGTIF



ZKRS.....KFLKSYSRGFYVLTP....... SFLHEFKTPD..khkfSTPLMSIPLVEC..TVTEHSKK...........cec..... tks

ASKKG....tgAMGTWKQRFFTLHG....... TRLSYFTNTN.....dEKERGLIDITAH..RVLPASDD............... drlis
QDG....gdLKGKIENRFFKLHG....... SQLSGYHEI-......-SRKAKIDINLL..KVTKVLRN.......... ediqadnggqrn
NIRT......KLIRSTRYWCVLKN....... HLFSMYTSST....elYFPVLTIDLREV.QKIETQKHT.......cocceiiiiene Ing
LKYI......ENSGLVSRYFYLKD....... NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN.......... Ipifsiidpphet
LKYI......ENSGLVSRYFYLKD....... NILYFAENRN......SPVLGTIHLKDA..QVNRYNAN.......... Ipifsiidpphet
LAFSsdlqgqvvGKSGWHKYWVVLDH....... GKICEYANWK...gslIELHTEPIDLLMA..TVRPAQSV..................
>QQG.....gDCPYWRRRYFQLIG....... SKLVAFQQFS......KVRRATIDLSEA.tHIVDDNHY.................. sdee
/Y SfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCRMVK..........cccocvernnenne
FQSeshkfrKkKEVWSTVLAVLQR....... DVFTLYNLNTdpkdIdISKVGKPVIKTT..IIASLAKP............... fpssed



inseQGKNKFILRTnSN............... glihrgHNWVFKVDSYDDMIEWFGNIKALSS
lyaaslgKGKYCFKLVPpQP.......... gskkgltitepRVHYFAVENKSEMKAWLSAIIKATI

ftdwvLFNECFQLVFdDG..................... ERITFNAECSEEKSDWYNKLQEVVE
JISATKTFKLYTAES..........ccoee. -TFKFNADSEFSAKSWVNALKKEQF
TtgeNYQSAFVIQEKQT.............. etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
TtgeNYQSAFVIQEKQT.............. etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
.......... SRKFCFEVITpQT.............c.......-KRTYQATSKAEMHSWIEAIQYSIS
elegylYFESGFRIIFsNG..................... DYIDFYAETVGEKDEWMSTLRQHLG
NNEHGWVVETPTK.......c0eerrrneenne -SWSFEDPNG-PASAWVELLDKASS
lavvlksTNSLYFDLETsSAQ........cccceeneee. LKLRFAGPSPKDAQGWIDALNYWAA

esSHKYFFTVITgNK.......cceevieee -PIEFRVDNEDSLILWVAALKTSID



Celegans sec7-PH1 NP_498764 C 263..391  49.55871 12.60603
Celegans let-502-PH1 NP_491440 C 952..>103<¢ 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 NPi012625 C 1306..1412z 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 NPi5941 52 C 722..835 6.859368 5.492493
Pombe SPAC26A3.09¢c-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 SPAC11E3.11¢c-PH1 NP_594936 C 683..806 -0.83699 -9.89105
Pombe SPCPB16A4.02¢c-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 NPi001 023647 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..174z 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 NPi012161 471.577 7.089197 0.307673
Cerevisiae SWH1-PH1 NP_009421 284..377 2.664051 1.000236
Cerevisiae SPO14-PH1 NPi012956 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..197z 18.98951 11.60579
Drosophila CG12467-PH1 NP_477389 654..742 15.5075 16.54281
Pombe SPCPB16A4.02¢c-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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AWVLRTGAQ..........cc..... empvdcddsmRANNVLMIKMpRR..................... -CLYILAPSQPSARRWAECLQ1
HSKK....ooiiiies tksnseQGKNKFILRTNSN............... glihrgHNWVFKVDSYDDMIEWFGNIKALSS
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N.......... edigadngggrnftdwvLFNECFQLVFdDG..................... ERITFNAECSEEKSDWYNKLQEVVE
WKHT e INgSATKTFKLYTAES..........cccc...... -TFKFNADSEFSAKSWVNALKKEQF
'YLDHLN......cceeeeiiaennn. asksgRPHCTFIVKTKKR..................... -SYNLQAASDSAARIWIDAIITGAQ
QCHDS......ccoeeiieeeee IWERPYCFQIVErAL................. pclaTVTYLCAPSQESYVEWINSLKAQCD
NAN.......... IpifsiidpphefligeNYQSAFVIQEKQT.............. etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
NAN.......... IpifsiidpphefligeNYQSAFVIQEKQT.............. etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
VRPAQSV.....ccooviiiiiieeenn. SRKFCFEVITPpQT.......ccccvveenne -KRTYQATSKAEMHSWIEAIQYSIS
IDNHY ... sdeeelegylYFESGFRIIFsNG..................... DYIDFYAETVGEKDEWMSTLRQHLG
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/PAKED............... dklvslyaastgKk GRYCFKLLPpQP.......... gskkgltftgpRTHYFAVDNKEEMRGWMAALIK
DNN....coooeriiiieene skmkNDDTNFALITDE..................... -RLSFKAANDQDMVDWIINFKSGIL
HSRK....oooiee nstsspnstGSDAKFVLHAKQN............... giirrgHNWVFKADSYESMMSWFDNLKILTS
HLDSS-....e -EKLKFEIIGgNN................... gvIRWHLKGNHPIETNRWVWAIQGAIR
RFSGNKIleefgiendannildkngkskthgkksNISSKLLLLTIEN................... seRKLKIICKSESSLKQWMSSIIKM
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FSVLPSN.......coiiie. HRKFCFQIKTKSV........cccceeunee. -SYILQAETHMEMLEWGSVINNARE
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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 34 [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

Park et al, SuppTable4.xls
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2610034M16Rik-PH2
VEPH-PH
CADPS-PH
PLCL2-PH
RASA4-PH
ABR-PH
PRKCM-PH
RASGRF1B-PH
FGD6-PH
PLCDA4-PH
COL4ABP3-PH
PLEKHM1-PH
SH2B2-PH
DOK1-PH
NGEF-PH
KIF1A-PH
CIT-PH
PLEKHA2-PH
DDEF1-PH
TIAM1-PH2
FGD1-PH2
SNTA1-PH
PLD2-PH
CENTD1-PH2
FGD2-PH
GEFT-PH
NET1-PH
SNTB2-PH
KIF1B-PH
DOKS5-PH
TIAM1-PH
SH2B1-PH
PLEKHC1-PH
APBB1IP-PH
ADRPK1-PH
SPNB2-PH
ITSN1-PH
CENTD2-PH2
FARP1-PH
TIAM2-PH
PLD1-PH
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NP_034195
NP_443208
NP_038774
NP_076389
NP_076373
NP_598843
NP_444476
XP_001001345
NP_077724
NP_081649
NP_112546
NP_062650
NP_081277
NP_082633
NP_001036082
NP_038908
NP_598675
NP_942598
NP_032884
NP_001034744
NP_444302
NP_683739
NP_075909
NP_898855
NP_061295
NP_034200
NP_063920
NP_032466
NP_031734
NP_112547
NP_034156
NP_033410
NP_032027
NP_033254
NP_032902
XP_001001345
NP_038738
NP_082303
NP_062645
NP_033255
NP_997565
NP_084037
NP_033410
NP_035493
NP_666166
NP_062329
NP_570933
NP_787030
NP_034717
NP_001035201
NP_598843
NP_036008
NP_032901
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Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

SNTB1-PH
RASGRF2-PH
RASGRF2-PH2
ARHGEF7-PH
OSBPL5-PH
KALRN-PH
RASGRF1A-PH
ARHGEF3-PH
ROCK1-PH
FGD1-PH
FGD1-PHB
GRB14-PH
FGD3-PH
MCF2-PH
ITSN2-PH
AKAP13-PH
ARHGEF2-PH
ARFGEF18-PH
MCF21-PH
GRB7-PH
RASGRF1A-PH2
RGNEF-PH
VAV3-PH
GRB10-PH
VAV2-PH
VAV1-PH
VAV2-PHB
SOS1-PH
S0S2-PH

-25.6
-25.9
-27.2
-28.9
-29.1
-29.5
-30.3
-30.7
-30.8
-31.6
-31.6
-32.5
-32.9
-33.0
-33.0
-34.6
-35.0
-35.0
-35.4
-36.7
-38.5
-39.3
-40.8
-42.0
-42.1
-43.5
-43.9
-46.6
-48.4

NP_057876
NP_033053
NP_033053
NP_059098
NP_077251
XP_998128
NP_035375
NP_082147
NP_033097
NP_032027
NP_032027
NP_057928
NP_056574
NP_573460
NP_035495
XP_984499
NP_032513
NP_084389
NP_835177
NP_034476
NP_035375
NP_036156
NP_065251
NP_034475
NP_033526
NP_035821
NP_033526
NP_033257
XP_992919
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Sequence

PDREGWLLKLG.....gRVKTWKRRWEFILTD....... NCLYYFEYTT.....dKEPRGIIPLENL..SIREVEDP................cco.cee. RKPNCFELYNpSHkgqvikackteadgrvvegnhVVYRISAPSPEEKEEWMKSIKASIS
PDREGWLLKLG....ggRVKTWKRRWFILTD....... NCLYYFEYTT.....dKEPRGIIPLENL..SIREVDDP..............ccooeurnene RKPNCFELYIpNNkggqlikackteadgrvvegnhMVYRISAPTQEEKDEWIKSIQAAVS
KKPNCFELYIpDDkdqvikackteadgrvwvegnhTVYRISAPTPEEKEDWIKCIKAAIS

........................... -KPNTFIIRCIQW.................ttvIERTFHVDTPEEREEWTEAIQAVAD

........................... -RPNTFVIRCIQW.................ttvIERTFHVDSPDEREEWMRAIQMVAN

IVKEGWLHKRG.....eYIKTWRPRYFLLKN......dGTFIGYKERPqdvdgrESPLNNFSVAQC..QLMKTERP..............ccccurernn -RPNTFIIRCIQW.. ..1tvIERTFHVETPEEREEWATAIQTVAD

HLKEGEMYKRAQqgrtriGKKNFKKRWFCLTS....... RELTYHRQQG......KDAIYTIPVKNLIAVEKLEEG......................... -TLYIQANNCVEANEWIDVLCRVSR
TILEEILIKRSqqkkktSPLNYKERLFVLTK....... SVLSYYEGRA....ekKYRKGVIDISKI..KCVEIVKN.................... -TLYIFAPSPQSRDRWVKKLKEEIK
VILESIFLKRSqqkkktSPLNFKKRLFLLTV -PLYVFSPTEELRKRWIHQLKNVIR
-LLYVFAPDCESRQRWVLTLKEETR

..... -IFYLVADSEEDMNKWVRCICDICG

......... -TFYLVAETEADMNKWVQSICQICG
..-TFYVQADSPEEMHSWIKAVSGAIV
-TFYVQADSPEDMHSWIEGIGAAVQ

GTKEGYLTKQG.....gLVKTWKTRWFTLQR....... NELKYFKDQ-......-MSPEPIRILDL.tECSAVQFD........................ysqERVNCFCLVFpFR..................... -TFYLCAKTGVEADEWIKILRWKLS
KVCRGYLIKMG.....gKIKSWKKRWFVFDR.....[KRTLSYYVDKH.....e TKLKGVIYFQAI.eEVYYDHLR... . -LYYMVAPSAEAMRIWMDVIVTGAE
VAKAGYLHKKG..gtqlQLLKWPLRFVIIHK....... RCIYYFKSST.....sASPQGAFSLSGY.nRVMRAAEE khRTWFFSASSEDERKSWMALLRREIG
VLKEGFLVKRG.....nIVHNWKARWFILRAQ....... NTLLYYKLEG..grrvTPPKGRIVLDGC..TITCPCLE TEYFLEACSREERDSWAFEITGAIH

VVKQGYLSKQG.....hnKRKNWKVRRFVLRK.....dpAFLHYYDPSK....eeNRPVGGFSLRGS..LVSALEDN... .gvptgvkgnVQGNLFKVITKDD..................... THYYIQASSKAERAEWIEAIKKL-T
ILKMGPVDKRK......-GLFARRRQLLLTE......gPHLYYVDPVN..... KVLKGEIPWSQE.IRPEAKNF-.......... -TYYLMDPSG-NAHKWCRKIQEVWR
~-TFHLIAESPEDASQWFSVLSQVHS
-lYHLKVKSEELFDEWVSKLRHHRM

GDCEGWLWKKK.daksyFSQKWKKYWFVLKD....... ASLYWYINEE.....dEKAEGFISLPEF. KIDRASEC...........................RKKYAFKACHpKI..................... KSFYFAAEHLDDMNRWLNRINMLTA
ERQEGHLLKKR....kwPLKGWHKRYFVLED....... GILHYATTRAQ..ditkGKVHGSIDVRLS..VMSINKK-...........ccoccrnnnnn --AQRIDLDTeDN............c.c...... -IYHLKIKSQDLFHSWVAQLRAHRL
IQLSGMYNVRK.gkmglPYNRWTRRQVILCG....... TCLIVSSVKD....svSGKMHVLPLIGG..KVEEVKK-...........cccvvvenrnne -HQHCLAFSSsGP................... qsQTYYICFDTFTEYLRWLRQVSKVAS
STMSGYLYRSK.....gSKKPWKHLWFVIKN....... ..VFYVFKADDAHSTQRWIDAFQEGTV

IIKQGCLLKQG.....nRRKNWKVRKFILRE.....dpAYLHYYDPAG VHYYLQAATSKERTEWIKAIQVASR
PEKVGWVRKFC..gkgiFREIWKNRYVVLKG.......DQLYVSEKEV...kdeKNSQEVFDLSDY.eKCEELRKS......................ksrskKkNHSKFTLARCcRQ................ pgttaPNLIFLAVSPEEKESWINALSSAIT
FIVRGWLHKEVknspkmSSLKLKKRWFVLTH....... NSLDYYKSSE....knALKLGTLVLNSL.cSVVPPDEK.... AFKETGYWNVTVYGR... ...kHCYRLYTKLLNEATRWSSAIQNVTD
VRKVGYLRKPK......---SMHKRFFVLRAaseaggpARLEYYENEKkwrhksSAPKRSIPLESC.fNINKRADS.................ccce..... KNKHLVALYTrDE...... ..-HFAIAADSEAEQDSWYQALLQLHN
FVKSGWLLRQ@S.....tILKRWKKNWFDLWS......dGHLIYYDDQT...rqsIEDKVHMPVDCI..NIRTGHEC..... ...rdigppdgkPRDCLLQIVCIDG... .KTISLCAESTDDCLAWKFTLQDSRT
VIKAGYLEKRR kdhsfLGFEWQKRWCALSK....... TVFYYYGSDK.....dKQQKGEFAIDGY..DVRMNNTL.........cccoeueunne rkdgKKDCCFEICApDK.............c....... RIYQFTAASPKDAEEWVQQLKFILQ
VVRRGWLYKQD....stGMKLWKKRWFVLSD....... LCLFYYRDEK.....eEGILGSILLPSF..QIAMLTAE... .dhiNRKYAFKAAHPNM.... ....RTYYFCTDTGKEMELWMKAMLDAAL
ILKEGMLTKQN.....nSFQRSKRRYFKLRG....... RTLYYAKTAK......SIIFDEVDLTDA..SVAESSTK.........ccccvvirirnnns NVNNSFTVITpCR..........cccceee. -KLILCADNRKEMEDWIAALKTVQN
————————————————— -GEWKKHWFVLTD.......SSLKYYRDST..aeeaDELDGEIDLRSC.tDVTEYAVQ.................c..........RNYGFQIHTKDA....................-VYTLSAMTSGIRRNWIEALRKTVR
IVREGFLLKRKepgglaTRFAFKKRYFRLSG ....gafQLPHVMQVVTqDG................. agtsHTTYLQCKNVNDLNQWLSALRKASA
PTCRGYLHKRT...nsgFVKGWRKRWFVLKH......dGFLLYYKHRK..degkWPPLDMIKLEGA..EVDIDNSL...........c..cccvevrunn GKPFVFNCMPgSG.................... SRILCLCATSNQEMKRWLEAMQRAAR
NFKKGWLTKQY......EDGQWKKHWFVLAD.......QSLRYYRDSV..aeeaADLDGEINLSTC.yDVTEYPVQ............cccvruennene. -RNYGFQIHTKEG..................... -EFTLSAMTSGIRRNWIQTIMKHVL
ITKEGMLHYKA .stsylGKEHWKACFVVLSN....... nttDRPHAFQVILaDR.... PCLELSADSEAEMADWMQHLCQAVS
VYKSGFLARKIgkktprGKRGWKTFYAVLKG...... TVLYLQKDEYekalseEDLKNAVSVHHA..LASKATDY..........................eKKPNVFKLKTaDW..................... RVLLFQTQSPEEMQGWINKINCVAA
TYKHGVLTRKTgkrtprGRRGWKKFYAVLKG.......TILYLQKDEYdkalse GDLKNAIRVHHA. LATRASDY...........................sSKKSNVLKLKTaDW..................... RVFLFQAPSKEEMLSWILRINLVAA
VSHSGFLYKTAIllqdrrAREEFSRRWCVLGD....... RLYLFGLESAEQAHEWVKCIAKAFV

PIYGGWLLLAPfdnpvhRSRKWQRRFFILYE....... .
VVMEGYLFKRA....snAFKTWNRRWFSIQN....... . ..-SCMLQADSEKLRQAWVQAVQASIA
VIRRGWLTINN...isIMKGGSKEYWFVLTA....... . .rvykdIRQIELACDSQEDVDSWKASFLRAGV
...-TFEISASDKKKKQEWIQAIYSTIH
FTAEGYLYVQE krpapFGSSWVKHYCMYRK...takkFNMIPFEHRS...ggkLGDGEAFFLKEC..TKRHMDST............................DRRFCFDIEAaDR................... pgVPLTVQAFSEEERKQWLEALGGKEA
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VIRKGWLTINN...igiIMKGGSKEYWFVLTA....... ENLSWYKDDE.....eKEKKYMLSVDNL..KLRDVEKG.............c.ccu.... fmSSKHIFALFNtEQ.............. mvykdyRQLELACETQEEVDSWKASFLRAGV

PTIEGYLYTQE...kwaLGISWAKYYCRYEK...etrmLTMIPMEQKP......GAKQGPVDLTLK.yCVRRKTES.............ccccceevneene iDKRFCFDIETnER.................... pGTITLQAPSEANRRLWMEAMDGKEP
LVRGGWLWRAQS.....sILRRWKRNWFALWL......dGTLGYYHDET...aqdEEDRVVIHFNVR..DIKVGQEC.................. qdvgppegrSRDGLLTVNLIEG.................... SRLHLCAETRDDAIAWKTALMEANS
AEMAAELGMRG....pkKGSVAKRRLVKLVV....... NFLFYFRPDE..... AEPLGALLLERC..RVAQEE--........... -PGGFSISFVED................... ISRKYHFECCSQEQCQDWMEALQRASY
VTIQGVLRRKTkegkkpTVASRTKYWAALCG....... TQLFYYAAKSerkhfkSTSNKNVSVVGW..MVMMADDRP.............cccccoeurnnene EHPDLFLLTDSEK.................... gNSYKFQAGSRMNAMLWLKHLSAACQ
NQLSGNLLRKEF....kNSNGWQKLWVVFTN....... FCLFFYKSHQ.....dSHPLASLPLLGY..SLTIPSES... .eniHKDYVFKLHFkSH.. .-VYYFRAESEYTFERWMEVIRSATS
IVKQGYVKMKS.....rKLGIYRRCWLVFRK.ssskgpQRLEKYPDEK..svclRGCPKVTEISNV.KCVTRLPKE............cccccceuind tKRQAVAIIFTADS..............c....... -ARTFTCDSELEAEEWYKTLSVECL
TFLCDFLYQAPIssekkLLEETNKKWCVLEG....... GFLSYYENDK.....sTTPNGTININEV..ICLAIHKE..... ...dfyIntGPIFIFEIYLpSE.... RVFLFGAETSQAQRKWTEAIAKHFV
LLGEGVLTKEC......-RKKAKPRIFFLFN....... DILVYGSIVL..skrkYRSQHIIPLEEV..TLEPLPET...........c.ccoouennene. QAKNRWMIKTaKK..................... -SFVVSAASTTERQEWISHIEECVR
AKICAFLLRKK...... DPLVLAVQSKEQAEQWLKVIKEAYS

-MEGVLYKWT ..QHFYMKAVNAAERQRWLVALGSSKA
LLKGSQLLKVK......SSSWRRERFYKLQE.......DCKTIWQESR. kvmrSPESQLFSIEDI.qEVRMGHRT.................eglekfardiPEDRCFSIVFkDQ.................... rNTLDLIAPSPADVQHWVQGLRKIID
PECLGLLHQLE.....rSTDVWIQHYCILKD....... GCLYFYASIR.....sTQASGGLYLQGY..SVSEQTHG..........ccoovrurnrne. FEQPVIELKPSSE................... efKTFYFCAENKTENQRWIAALKTSIK
PLIEGKLKEKQ..vrwkFIKRWKTRYFTLAG ..-TYVFKAKDEKNAEEWLQCINVALA

MKHSGYLWTIG....knVWKRWKKRFFVLVQ..vsqytFAMCSYREKK...... AEPQELLQLDGY..TVDYTDPQ...........ccc0cuven. pglegGRAFFNAVKEQGD-..................... -TVIFASDDEQDRILWVQAMYRATG
SMVEGSELKKV.....r'SNSRIYHRYFLLDA.....dmQSLRWEPSKK...... DSEKAKIDIKSI.KEVRTGKNT............... difrsngiseqiSEDCAFSVIYQEN................... yESLDLVANSADVANIWVTGLRYLIS
.vgraQTVYLQCKCVNELNQWLSALRKAST
LVKDGFLVEVS......-ESSRKLRHVFLFT....... DVLLCAKLKKfpdhelEDMKMKISALKS..EIQKEKAN...kggsraierlkkkmfeneflllInSPTIPFRIHNING..................... KSYLFLLSSDYERSEWREAIQKLQK
VMKEGWMVHYT.....sKDTLRKRHYWRLDS....... KCITLFQNDT.....gSRYYKEIPLSELICLEPAKPS.... altpygATPHCFEITTaNV....vyyvgenvvnpsssppnNSVLPSGIGPDVARMWEVAIQHALM
GTRKGYLSKRS.....aDNPKWQTKWFALLQ....... NLLFYFESDS.....sPRPSGLYLLEGS..ICKRAPSP....... krgtsskesgekqrhsrsrRRRNVLRRQPHRI.................... sKTFRLVAIELTGMT---ATLEVSFS
FLKEGTLMKLS......-RKVMQPRMFFLFN....... DALLYTTPMQ...sgmYKLNNMLSLAGM. KVRKPTQE SFILSASSAAERDDWLEAISSSIE

LMQEGTMMRKYV..... - TKSWKKLRYFRLQN....... DGMTVWHGSQ....peSMPKPTFSISDV.eRIRKGQDS.................ellrylveefPLEQGFTVVFhGR.................... rPNLDLVANSVEEAQIWMRGLQLLVD
VERCGVLSKWT.....nYIHGWQDRWVVLKN......NTLSYYKSED...eteYGCRGSICLSKA..VITPHDF-..........................-DECRFDISVnDS..................... -VWYLRAQDPEHRQQWVDAIEQHKT
LMKLGTVARRG......AMGIWKEFFCELSP.....IleFRLYLSDEE-...... -KLALRASSQDEAEDWLDRVREALQ
IQREGALRFMVaasgpgGTAQWQKCRLLLRR.avagerFRLEFFVPPK.....aSRPKVSIPLSALIEVRTTMPL.......................empEKDNTFVLKVeNG................... AEYILETIDSLQKHSWVADIQGCVD
AVMEGPLFLQS...qrfGTKRWRKTWAVLYP.asphgvARLEFFDHKGgrggsrRLDCKMIRLAEC.vSVVPVTVE......................sppePGAAAFRLDTaQR..................... -SHLLAADAVSSTA-WVQTLCRTAF
LLKQGELQQMStsrtirTKKLFREIYLFLFN....... DLLVICRQIP...gdkYQVFDSAPRGLL..RVEELEDQ addreATYMLKASSQSEMKRWMTSLAPNRR
VSKKGYLHFLE.....pHTAGWAKRFVVVRR....... PYAYMYNSDK.....dTVERFVLNLSTA..QVEYSEDAQ.......................qamIKTPNTFAVCTeHR..................... -GILLQANSDKDMHDWLYAFNPLLA

....ttcwpgRTLYLLAPSFPDKQRWVTALESVVA
...-.RYFLQANDQKDLKDWVEALNQASK
SEKKGFLLKKS....dgIRKVWQRRKCAVKN....... GILTISHATS.....NRQPAKLNLLTC..QVKPNAE-......... TYHFQAEDEQDYIAWISVLTNSKE

DLSMGDLLLHTpaslgkWKKEPELAAFVFKT....... AVVLVYKDGSyeewdpFRFRHMIPTEAL..QVRALPSA........................daEANAVCEIVHVKS.............. esegrpeRVFHLCCSSPESRKDFLKSVHSILR
SVICSFLHYME.....kGGKGWHKAWFVVPE....nepLVLYIYGAPQ.....dVKAQRSLPLIGF..EVGPPEAG........................erpDRRHVFKITQsHL..................... -SWYFSPETEELQRRWMAVLGRAGR
IKQIGWLTEQL ..hgvDTHLFSVESPQELAAWTRQLVDGCH
KGLEGVIRKRSfcgrdgVCYRWSKRWLVVKD....... SFLLYMRPET....galSFVQLFD-PGF..EVQVGKRS..............cccueenee -SLILKCSSYRQARWWGQEITELAQ

SIKEGILKLKEepskilSGNKFQDRCVVLRD....... GHLFIYKDPK.....sSKHDKMFPLRAM..KFYLGVKK..........c.ccecoereveeem====-KMKPPTR.......coo s mmmmmm e
LLREGPVLKIS....fRRSDPMERYLVLFN....... NMLLYCVPRVIqvgagFQVRTRIDVAGM..KVRELTDA.... . S -TLELQARSRDEMVSWMQACQAAID
RGFEGKLTAQGpeagglLSSRGRERRVFLFE....... QIIIFSEALGggaqpgYVYKNSIKVSCL..GLEGNLQG............cccuvnnnee. .eggiQRYVLQASDPAVSQAWIKQVAQILE
LLCHGELKNKS......----GHKLYIFLFQ....... DILVLTRPVTnerhlyQVYRQPIPVQEL..VLEDLQDG........... ...spgHSHTLQANDVFHKQQWFNCIRAAIA
VKHIAWLAEQA. kldgGRQQWRPVLMAVTE....... KDLLLYDCMPwtrdawASPCHSYPLVAT..RLVHSGSG..................... (RPN qQiIEMHLFRVETHRDLSTWTRILVQGCH
VSKKGYLHFKE.....pLSSNWAKHFVVVRR....... PYVFIYNSDK.....dPVERGIINLSTA..QVEYSEDQ........... -GVLLQALNDKDMNDWLYAFNPLLA
IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER...aayFRCYHKVELNNV.kNVARLPKS .TSKTFACESDLEADEWCKVLQMECV
VRKAGALAVKNkkvesaTRRKWKHYWVSLKG....... CTLFFYETDGsgidhnSVPKHAVWVENS..IVQAVPEH...........c..ccceet pKKDFVFCLSNsLG..................... DAFLFQTTSQTELENWITAIHSACA
IQREELLSFMGItsgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.....aSRPRLSIPCSTI.tDVRTATAL.. .empDRENTFVVKVeGP..................... SEYILETSDALHVKAWVSDIQECLS
PELADYIKVFK..pkkITLKGYKQYWCTFKD....... TSISCYKSKE...essGTPAHQMNLRGC..EVTPDVNI..........................sGQKFNIKLLIpVA.................. egmNEIWLRCDNEKQYAHWMAACRLASK
PELEGALYLKE.....dGKKSWKRRYFLLRA......SGIYYVPKGK..tktsRDLACFIQFENV..NIYYGIQC....................kmkykaPTDHCFVLKHpQI................ gkesqYIKYLCCDDARTLSQWVMGIRIAKY
CIVHGYMSKMG....npFLTQWQRRYFYLFP....... . ...KQFVLQCDSDPELVQWKKELRDAYR

AQMEGFLNRKHahnkkaSSRSWHNVYCVINN....... QEMGFYKDAKaasgipYHSEVPVSLKEA..ICEVALDY.........................KKKKHVFKLRLsDG..................... NEYLFQAKDDEEMNTWIQAISSAIS
FLHSGKLYKAK......---SNKELYGFLFN....... DFLLLTQITKksnlgyKMYKTPIFLNEV..LVKLPTDP...........c.cccevveunnne -VYTLRAESINERTAWVQKIKAASE
DTKHGMMKFREIIgIgIPSGGFHDRYFILNS....... SCLRLYKEVR.....sHRPEKEWPVKSL..KVYLGVKK......................KIpPPTCWGFTVVHeTE................. khekQQWYLCCDTQMELREWFATFLSVQH

FIRLGSLSKLS......-GKGLQQRMFFLFN....... DVLLYTSRGL.tasngFKVHGQLPLYGM..TIEESEEE....... . ..-SIIVAASSRSEMEKWMEDIQMAID
VRKAGWLFFKPrkleVARRKWKQYWVTLKG....... CTLLFYETYGnsteqnSAPRCALFAEDS..IVQSVPEH.. . ..DVYLFQATSQTDLENWVTAIHSACA
KGLEGMIMKRSccghgrACYRWSKRWLIVKD....... SFLLYMKPDS......GAIAFVLLVDKE.fRVKVGRKE.........................tETKYGLRIDNISR..................... -TLILKCNSYRHARWWGGAIEEFIR
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IRHLGWLAEKV...pgeSEKQWKPALVVLTE....... KDLLIYDSMPrrkeawFSPVHSYPLLAT..RLVHSGPG..................... kgspqaGMDLSFATRTgTK.................. qgiETHLFRAEISRDLSHWTRSIVQGCH

GTKRGFLSKKA.....aEASRWHEKWFALYQ....... NVLFYFEGEQ.....sGRPAGMYLLEGC..SCERTPAP............. prtnagpagardalDKQYYFTVLFgHD................... gqKPLELRCEEEQAGKEWMEAIHQASY
FIRQGSLIQVPvrigsISLKKEGERQCFLFT....... KHFLICTRSSggkIhILKTGGVLSLIQC..TLIEEPDG.............. sdddpkgsghmfgHLDFKIVVEPpDA................... asFTVVLLAPSRQEKAAWMSDISQCVD
VTYMSQVTIQC.....aGSEEKNERYLLLFP....... NLLLMLSASP..rmsgFIYQGKLPTTGM..TITKLEDS............c.cccceouenee eNHRNAFEISGsMI..................... ERILVSCTSQQDLHEWVEHLQKQTK

KDGFCFKLFHpLDvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
...-DPCKFALWSQRT ...pssdNKTVLKASNIETKQEWIKNIREVIQ
krgtsskesgeKQQHYFTVNFSND................... sqKTLELRTEDAKDCDEWVAAIARASY
YYKERLLYLEEcchgelKNNRGVKLHVFLFQ...... EVLVITRAVTnegleyQLYRQPIPVKDL.. TLEDLQDG...........evriggsirgafsnneRVKNFFRVSFKNG... sqsQTHSLQANDTFNKQQWLNCIRQAKE
SRIEGWLSVPN..rgniKRYGWKKQYVVVSS.......KKILFYNDEQ..dkegSNPSMVLDIDKL.fHVRPVTQG...................dvyraeteEIPKIFQILYaNE................ gecrKDVEMEPVQQAEKT---NFQNHKG
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRLrllggkFSVRARIDVDGM. . ELKESSNL -SLELQARTEEEKKDWVQAINSTLL
LIKEGHILKLS.....aKNGTTQDRYLILFN.......DRLLYCVPRLrliggkF SVRARIDVDGM..ELKESSNL... .-SLELQARTEEEKKDWVQAINSTLL

PEIHGFLHAKE.....qGKKSWKKAYFFLRR......SGLYFSTKGT.....sKEPRHLQLFSEF.sTSHVYMSL...................agkkkhgaPTPYGFCLKPnKA................. ggprDLKMLCAEEEQSRTCWVTAIRLLKD
LIKEGSIQKLS.....aKNGTTQDRHLFLFN....... NVMLYCVPKLrImggkLSVREKMDISDL..QVQDIVKP.............ccccuvueenee. NAACTFIITGrKR.........ccceeeee -SLELQTRTEEEKKEWIQVIQATVE
GHRKGATKMKD eEIYIVQAPNVDVKMLWLKEIRKILV
LLHSGKLYKTK......---SNKELHAFLFN....... DFLLLTYLVRkssaqfRMYKTPIFLNEV..LVKLPTDP...........c..ccoenns sSDEPVFHISHIDR.................... -VYTLRTDNINERTAWVQKIKGASE
LVRDGSVFLKS.....TTGRLKEVQAVLLT....... DILVFLQEKDyvfasIDHKSTVISLKKL..IVREVAHE...............cccccco... -EKGLFLISMgVK................... dpEMVEVHASSREERNSWIQIIQDTIN
LIHEGCLLWKT......ATGRFKDVLLLLMT....... DVLVFLQEKDKyiftsLDKPSVVSLQNL..IVRDIANQ..........................-.AKGMFLISSgPP.................... EMYEVHAASRDDRTTWIRVIQQSVR
LHLEGMLCWKT...... TSGRLKDILAILLT....... DVLLLLQEKDyvfasvDSKPPVISLQKL..IVREVANE.......... ...gpEMYEIYTSSKEDRNAWMAHIQRAVE
LLMQGSFSVWTtkvkelARFKPMQRHLFLHE....... KAVLFCKKREyekapsYSYKQSLNMTAV..GITENVKG...........................-DTKKFEIWYnAR.................... eEVYIIQAPTPEIKAAWVNEIRKVLT

PEIQGFLQLRG.sgrgsGRKLWKRFFCFLRR....... SGLYYSTKGT..skdpRHLQYVADVNES..NVYVVTQG..
FVRQGSLMQMSgrigsISTKKEGERQCFLFS....... KHLIICTRGS.ggklIhLTKNGVISLIDC..TLLDEPEN.....

.....nghkGLHIFCSEDEQSRTCWLAAFRLFKY
dsIpFTVILVASTRQEKAAWTSDIIQCVD

LLHDGLVYWKT......ATGRFKDILALLLT....... DVLLFLQEKDyifaavDQKPSVISLQKL..IAREVANE.............c.ccccevnenn. -ERGMFLISASSA................... gpEMYEIHTNSKEERNNWMRRIQQAVE
PQGDGEIRITT.....IDKHTKRERHIFLFD....... LAVIVCKRKG....dnYEMKEIIDLQQY..KIANNPTT...........ccccun dkenkKWSYGFYLIHtQG.................... gNGLEFYCKTKDLKKKWLEQFEMALS
PEIQGFLQVKE....vGRKSWKKLYVCLRR....... SGLYYSTKGT..skepRHLQLLADLEES..SIFYLIAG... ....kkgynaPNEHGMCIKPnKA. ....ktemkELRLLCAEDEQIRTCWMTAFRLLKY
PKIDGELKVRS.....IVNHTKQDRYLFLFD....... KVVIVCKRKG....ysYELKEVIELLFH. KMTDDPMH...................... nkdikKWSYGFYLIHIQG.................... kQGFQFFCKTEDMKRKWMEQFEMAMS
PKIDGELKITS....vERRSKTDRYAFLLD....... KALLICKRRG....dsYDLKASVNLHSF..QVRDDSSG...................... erdnkKWSHMFLLIEdQG.................... aQGYELFFKTRELKKKWMEQFEMAIS
PKIDGELKVRS.....IVNHTKQDRYLFLFD....... KVVIVCKRKG....ysYELKEVIELLFH..KMTDDPMH.. .nkdikkshgkMWSYGFYLIHIQG.................... kQGFQFFCKTEDMKRKWMEQFEMAMS
FIMEGTLTRVG......---~AKHERHIFLFD....... GLMICCKSNHgassaeYRLKEKFFMRKV..QINDKDDT.............ccccceuennn SEYKHAFEIILKDG.... NSVIFSAKSAEEKNNWMAALISLQY

FIMEGPLTRIG.. ..CEYRHAFELVSKDE. ...NSVIFAAKSAEEKNNWMAALISLHY
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111 T_Mouse
112 T_Mouse
113 T_Mouse
127 T_Mouse
128 T_Mouse
129 T_Mouse
20 T_Mouse
7 T_Mouse
120 T_Mouse
19 T_Mouse
87 T _Mouse
96 T _Mouse
95 T _Mouse
67 T_Mouse
65 T _Mouse
110 T_Mouse
69 T _Mouse
131 T_Mouse
54 T Mouse
55 T Mouse
70 T_Mouse
73 T_Mouse
26 T_Mouse
115 T_Mouse
48 T_Mouse
56 T _Mouse
68 T _Mouse
97 T _Mouse
88 T _Mouse
31 T_Mouse
24 T_Mouse
51 T _Mouse
79 T _Mouse
63 T_Mouse
27 T_Mouse
107 T_Mouse
60 T _Mouse
38 T _Mouse
53 T _Mouse
25 T _Mouse
22 T_Mouse
42 T _Mouse
126 T_Mouse
108 T_Mouse
109 T_Mouse
45 T _Mouse
106 T_Mouse
125 T_Mouse
10 T_Mouse
52 T _Mouse
32 T _Mouse

PSCD3-P+MouseDon T
PSCD2-P+ MouseDon T
PSCD1-PFMouseDon T
AKT3-PH1 MouseDon T
AKT2-PH1 MouseDon T
AKT1-PH1 MouseDon T
RASA2-PF MouseDon T
TEC-PH1 MouseDon T
BTK-PH1 MouseDon T
RASAS3-PF MouseDon T
ITK-PH1 MouseDon T
GAB1-PH1MouseDon T
GAB2-PH1MouseDon T
PLEKHA1- MouseDon T
PLEKHA2- MouseDon T
DAPP1-PFMouseDon T
PHLDB1-P MouseDon T
SH3BP2-P MouseDon' T
PLEK2-PH MouseDon T
PLEK2-PH MouseDon T
PDPK1-PF MouseDon T
MYO10-PF MouseDon T
OSBPL3-F MouseDon T
CNKSR2-FMouseDon T
OSBPL7-F MouseDon T
PLEK-PH1 MouseDon T
PHLPP-PF MouseDon T
FGD6-PHZ MouseDon T
IRS1-PH1 MouseDon P
DGKD-PH' MouseDon P
2610034M MouseDon P
PSD3-PH1 MouseDon P
M-RIP-PH* MouseDon P
PLEKHB1- MouseDon P
RALGPS2- MouseDon P
DOK4-PH1MouseDon P
PLEKHF1- MouseDon P
AFAP-PH1MouseDon P
PLCD1-PHMouseDon P
2610034M MouseDon P
VEPH1-PF MouseDon P
PLCL2-PH MouseDon P
SH2B2-PH MouseDon P
DOK1-PH1MouseDon P
DDEF1-PF MouseDon P
GEFT-PH1MouseDon P
DOK5-PH1MouseDon P
ADRPK1-F MouseDon P
SPNB2-PF MouseDon P
MCF2-PH1MouseDon P
ARFGEF1{MouseDon P

100.6262
99.94955
98.12305
66.54652
64.85858
64.60328
60.19405
58.45845
57.54618
55.79247
54.58805
50.05182

44.3796
40.79698
38.37364

36.9857
36.41728
34.53185
33.76889
31.67357
28.13585
25.53585
24.61724
23.52208
23.39965
22.62968
20.18313
19.13196

4.52796
3.390404
1.654989
-2.20621
-3.45277
-7.11446
-8.02542
-8.24788
-8.77847
-8.81854
-9.26913
-9.55625

-10.589
-11.9024
-14.9566
-15.3327
-17.3438
-18.6789
-19.2796
-21.2903
-22.6344
-32.9825
-35.0323

31.89749
29.71226
29.71226
31.89749
21.37874
21.37874
11.85552
27.78836
27.78836
18.5865
20.97401
11.87752
12.80969
19.45923
16.14802
20.497
20.54062
10.93954
22.15875
15.10798
6.732081
16.46003
8.015123
3.053269
6.649137
14.41739
9.461556
12.27738
3.491613
1.764742
9.397778
-14.6482
-5.74347
-2.56218
-11.9821
-17.0933
6.761305
-8.27346
-0.86444
-18.6114
-0.91382
-8.1226
-11.1846
-17.0358
-2.47524
-6.08618
-18.3878
1.49895
-9.85365
-16.3673
-25.5585

—_

—
A= NPh OO ONDIMO

13.98169
13.98169
13.98169
14.12436
12.92688
12.92688
7.197588
13.94467
13.54181
9.697588
12.25406
7.376668
7.782133
10.69288
8.74665
11.77316
12.15971
6.1609
13.45775
8.577063
4.815186
8.837797
5.302999
3.093661
4.749225
8.408871
5.959526
7.560051
3.321827
2.473069
5.865881
-7.10921
-2.05755
-0.20638
-5.77365
-8.68325
4.96691
-3.42332
0.556861
-9.46285
0.55365
-3.38032
-5.33384
-8.61398
-0.17146
-2.25916
-9.27135
2.206273
-4.40766
-8.49827
-14.5978



57 T _Mouse
21 T_Mouse
74 T_Mouse
62 T _Mouse
36 T _Mouse
28 T_Mouse
8 T _Mouse
18 T_Mouse
80 T_Mouse
44 T Mouse
30 T_Mouse
39 T _Mouse
37 T _Mouse
104 T _Mouse
9 T Mouse
29 T_Mouse
105 T_Mouse
76 T_Mouse
23 T_Mouse
34 T _Mouse
116 T_Mouse
64 T _Mouse
118 T_Mouse
50 T _Mouse
41 T_Mouse
82 T _Mouse
93 T _Mouse
98 T _Mouse
35 T _Mouse
119 T_Mouse
43 T_Mouse
78 T _Mouse
84 T Mouse
114 T _Mouse
66 T _Mouse
6 T _Mouse
100 T_Mouse
15 T_Mouse
58 T _Mouse
117 T_Mouse
101 T_Mouse
121 T_Mouse
13 T_Mouse
83 T _Mouse
5T Mouse
77 T_Mouse
61 T_Mouse
130 T_Mouse
86 T _Mouse
40 T_Mouse
33 T_Mouse

PLEK-PH2 MouseDon C
PLEKHO1- MouseDon C
MYO10-PFMouseDon C
PLEKHB2- MouseDon C
SKAP2-PHMouseDon C
PLEKHA5- MouseDon C
TRIOBP-P MouseDon C
RASAL1-P MouseDon C
M-RIP-PH: MouseDon C
PLEKHM2- MouseDon C
PSD2-PH1 MouseDon C
CENTD2-F MouseDon C
CENTB5-F MouseDon C
DNM2-PH" MouseDon C
SWAP70-F MouseDon C
ARHGAP1 MouseDon C
DNM1-PH”MouseDon C
OPHN1-PFMouseDon C
PLEKHJ1-IMouseDon C
FARP1-PHMouseDon C
CENTD1-F MouseDon C
PLEKHA3- MouseDon C
CADPS-PFMouseDon C
RASA4-PF MouseDon C
ABR-PH1 MouseDon C
PRKCM-PIMouseDon C
RASGRF1 MouseDon C
FGD6-PH1MouseDon C
PLCD4-PHMouseDon C
COL4ABP:MouseDon C
PLEKHM1- MouseDon C
NGEF-PH* MouseDon C
KIF1A-PH” MouseDon C
CIT-PH1 MouseDon C
PLEKHA2- MouseDon C
TIAM1-PH: MouseDon C
FGD1-PHZ MouseDon C
SNTA1-PHMouseDon C
PLD2-PH1 MouseDon C
CENTD1-F MouseDon C
FGD2-PH1MouseDon C
NET1-PH1 MouseDon C
SNTB2-PHMouseDon C
KIF1B-PH* MouseDon C
TIAM1-PH MouseDon C
SH2B1-PH MouseDon C
PLEKHC1- MouseDon C
APBB1IP-FMouseDon C
ITSN1-PH MouseDon C
CENTD2-F MouseDon C
FARP1-PHMouseDon C

16.98692
5.64373
4.739982
4.527408
4.342004
3.518519
3.319646
2.8033
0.569569
0.157531
-2.22542
-2.29737
-4.26434
-4.66261
-4.98782
-5.10301
-5.44484
-6.63977
-7.88884
-8.19076
-8.69454
-9.11254
-11.3893
-11.9261
-12.4433
-12.7959
-13.0423
-14.0154
-14.3543
-14.3874
-14.8386
-15.6602
-16.0109
-16.2152
-16.5443
-17.3668
-17.7219
-17.911
-18.1026
-18.2504
-18.6759
-18.8253
-18.991
-19.2249
-19.4766
-19.906
-20.6828
-21.2817
-22.8564
-23.9611
-24.3282

19.24822
1.620825
9.167004
1.331255

-4.3906
10.20971
-1.76073
1.427833

0.00855
-1.18346
-19.2232
-10.0165
6.459244
-11.2473
11.39746
-10.5789
-11.2473
-10.5806
5.047737
-9.49061
-5.52161
-1.18346
3.959244
-10.9678
-2.26368
-1.27641
-5.41003
-0.27131
-14.5273

-6.3498
-13.9517

-17.585
-10.1593
-12.4441
-7.60173
-7.37381
-3.82106
-0.89788
-2.71999
-22.2886
-4.16068
-8.83715
1.375319
-3.14081
-3.34446
-3.93396
-11.5125
-5.83346
-1.32801
-16.9155
-2.90864

6 10.11167
8 2.216154
12 5.56816
8 2.139154
11 -1.52465
8 6.0546
3 0.049064
8 2.190496
4 1.113177
5 0.40386
4 -9.60921
0 -4.6648
9 4.733255
9 -5.35131
0 6.808048
6 -5.07223
9 -5.35131
5 -5.07223
9 4.256374
5 -4.27736
6 -1.99241
5 0.396189
9 3.542885
0 -5.26627
9 -0.05698
6 0.250509
6 -1.96591
6 1.055298
10 -7.08666
4 -2.33589
6 -6.84987
8 -8.70421
5 -4.7058
8 -5.88761
4 -2.91949
8 -2.76331
5 -1.21869
4 -4.43429
8 -0.35948
9 -11.301
8 -1.37216
5 -3.83069
5 2.151071
5 -0.78088
8 -0.87617
4 -1.30817
7 -5.53548
2 -2.10495
8 0.246029
8 -8.5378
5 -0.61868



47 T_Mouse
59 T Mouse
14 T_Mouse
71 T_Mouse
72 T_Mouse
122 T_Mouse
75 T _Mouse
46 T_Mouse
94 T Mouse
123 T_Mouse
16 T_Mouse
102 T_Mouse
103 T_Mouse
90 T _Mouse
99 T Mouse
85 T _Mouse
49 T _Mouse
124 T _Mouse
81 T _Mouse
89 T Mouse
92 T _Mouse
17 T_Mouse
1 T_Mouse
91 T _Mouse
2 T_Mouse
4 T _Mouse
3 T _Mouse
12 T_Mouse
11 T_Mouse
640 Pombe
643 Pombe
630 Pombe
649 Pombe
635 Pombe
646 Pombe
625 Pombe
627 Pombe
629 Pombe
636 Pombe
644 Pombe
633 Pombe
628 Pombe
632 Pombe
641 Pombe
634 Pombe
637 Pombe
642 Pombe
626 Pombe
645 Pombe
624 Pombe
631 Pombe

TIAM2-PH MouseDon C
PLD1-PH1 MouseDon C
SNTB1-PHMouseDon C
RASGRF2 MouseDon C
RASGRF2 MouseDon C
ARHGEF7-MouseDon C
OSBPL5-P MouseDon C
KALRN-PFMouseDon C
RASGRF1. MouseDon C
ARHGEF3 MouseDon C
ROCK1-PFMouseDon C
FGD1-PH1MouseDon C
FGD1-PH1MouseDon C
GRB14-PF MouseDon C
FGD3-PH1MouseDon C
ITSN2-PH"MouseDon C
AKAP13-P MouseDon C
ARHGEF2 MouseDon C
MCF21-PF MouseDon C
GRB7-PH1MouseDon C
RASGRF1. MouseDon C
RGNEF-Pt MouseDon C
VAV3-PH1 MouseDon C
GRB10-PF MouseDon C
VAV2-PH1 MouseDon C
VAV1-PH1 MouseDon C
VAV2-PH1 MouseDon C
S0OS1-PH1MouseDon C
S0OS2-PH1MouseDon C

SPCp054-INP_58807:805.
SPCC4B3. CAB60689 805.
reserved_r NP_59415:722.
SPAC26AICAA93232 722.
pob1-PH1 NP_59682i701.
SPBC128¢ CAB38684 701.
SPAC11EINP_594931683.
SPAPYUG NP_59470.584.
SPAC26AINP_59415:529.
csx2-PH1 NP_59589 513.
SPBC17G¢CAB52806 513.
SPAC2F7. NP_592981394.
SPAC637. NP_59463 303.
SPAC19A¢NP_593791292.

.898
.898
.835
.835
.806
.806
.806
.684
.630
.612
.612
510
403
.388

SPCPB16/NP_5880228..106
SPAC1F5./NP_59286:26..122

SPBC2F12zNP_595711257.
SPCPB16/NP_588021225.
plc1-PH1 NP_59473.161.
SPAC22F¢ CAB52721 161.
SPAC23H+«NP_59340: 152.

.340
317
271
271
241

-24.539
-25.4941

-25.603
-25.9121
-27.2194

-28.864
-29.0949
-29.4503
-30.2578

-30.662

-30.837
-31.5606
-31.5606
-32.4657
-32.8666

-33.023
-34.5638
-34.9632
-35.4329
-36.6746
-38.5344
-39.3173
-40.8317
-42.0324
-42.0733
-43.5485
-43.9299

-46.556
-48.4066
-17.5762
-17.5762
7.893253
7.893253
7.048854
7.048854
-2.46639
7.412722
12.57498

7.65289

7.65289
-10.1586
-6.77305

-2.9067
2.663912
-1.17018
6.474466

-10.373
-4.45531
-4.45531
-0.85844

SPAC6G9.NP_59411:1053..1154 5.617807

-3.34446
-11.3197
7.502175
-2.41792
-1.0896
-19.7666
-12.0358
-8.56954
-5.41906
-22.7438
-2.58497
-18.7438
-18.8818
-3.31577
-22.7438
-9.37175
-26.5001
-25.5585
-16.3673
-3.03616
-11.3442
-26.8893
-19.4713
-4.94031
-23.6387
-24.7061
-23.6646
-11.8582
-11.7303
-6.51671
-6.53239
-3.22634
-3.22718
1.018837
1.018837
-15.5111
7.1358
4.027303
-3.22718
-3.27945
-10.5237
0.802741
0.074765
-6.83352
-7.78566
-2.71999
-4.38599
-6.19282
-6.19282
1.698744
-8.73754
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-0.87617
-5.35948
5.186903

-0.1335
0.413275
-10.1688
-5.79644
-3.54998
-1.96591
-11.4701
-0.21445

-9.5071

-9.5071
-0.86845
-11.9086

-4.2002
-15.7542

-14.468
-8.49827

-0.7078
-5.36364
-15.8354
-0.74982
-1.79368
-12.6939
-13.2411
-12.6939
-5.70905
-5.70905
-2.41889
-2.41889
-0.79655
-0.79655
1.776369
1.776369
-7.79537
5.127005

3.57941
-0.82185
-0.82185
-5.06541
1.576495
1.187213

-2.4654
-3.09871
-0.34772
-1.49608
-2.26644
-2.26644

2.37737
-3.69463



623 Pombe
639 Pombe
647 Pombe
648 Pombe
638 Pombe

SPAC23H:!NP_00101i<707..768
ksg1-PH1 NP_58844:<495..570
SPCC576. CAA21194 <495..570
SPAC19A¢ CAB16232 <285..346
SPBC428.(NP_59518:<194..256

476 Cerevisiae SPO71-PHNP_01038!980..1279
458 Cerevisiae CAF120-PINP_01412 92..204
469 Cerevisiae BOI1-PH1 NP_00946:i779..893
466 Cerevisiae BOI2-PH1 NP_01103!771..882
475 Cerevisiae TUS1-PH1 NP_01352!665..927
459 Cerevisiae CLA4-PH1 NP_01410 64..174
453 Cerevisiae BEM3-PH1NP_015211637..738
462 Cerevisiae SPO14-PHNP_01295(498..660
470 Cerevisiae CDC24-PNP_00935!479..668
463 Cerevisiae SLM1-PH1NP_01216 471..577
474 Cerevisiae ASK10-PHNP_01161 465..725
456 Cerevisiae SLM2-PH1NP_01435 448..553
471 Cerevisiae YEL1-PH1 NP_00949:412..551
455 Cerevisiae SKM1-PH1NP_01452i4..113
457 Cerevisiae SIP3-PH1 NP_01414.312..421
464 Cerevisiae YSP1-PH1 NP_01202:311..421
467 Cerevisiae OSH2-PH1NP_01026:292..384
451 Cerevisiae SWH1-PH NP_00942 284..377

477 Cerevisiae NUM1-PH* NP_01043:2523..373¢

460 Cerevisiae ATG26-PHNP_01329(241..333
465 Cerevisiae OSH3-PH1NP_011941224..313
468 Cerevisiae OPY1-PH1NP_00968 218..315
472 Cerevisiae YHR131C- NP_01199!194..306

473 Cerevisiae BEM2-PH1NP_01108:1846..194¢
452 Cerevisiae BUD4-PH1NP_01262:1306..141Z

461 Cerevisiae SKG3-PH1NP_01328i103..217
454 Cerevisiae PLC1-PH1 NP_01505:<128..213

-0.09846
3.00558
3.00558
-0.09846
-11.1684
-6.14986
-16.1067
10.4628
8.834833
5.529107
0.312161
-9.25796
-2.15045
0.076673
9.280117
8.286208
19.74367
-5.46683
-2.42455
-21.3193
-8.54804
-1.25668
4.743527
-10.2825
4.977611
16.08234
8.069497
0.482412
-20.8417
9.501388
-22.5339

-1.36843

-0.53616
1.622565
1.622565
-0.53754
-12.0319
-2.89494
-13.4099
2.78708
8.614634
4.327729
-10.2053
-3.53138
-0.08083
-5.05214
-3.27945
4.855292
2.080356
0.039599
-10.1684
-10.9527
-7.30928
-5.72842
-5.72634
-1.45702
-14.3826
4.518779
-5.67588
0.741968
-10.2164
-0.39628
-13.0126
-12.4441

3
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10
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0.863051
2.269642
2.269642
0.863051
-5.77692
-0.55377
-6.48231
3.008196
5.508196
3.907399
-4.83293
-0.89677
1.104243
-1.83974
-0.82431
4.124394
2.64987
1.15546
-4.83293
-5.24737
-2.74737
-2.05571
-2.05571
0.224625
-6.95603
3.971304
-2.01846
1.569998
-4.94481
0.9957
-6.25892
-5.83276



6 PDREGWLLKLG.....gRVKTWKRRWEFILTD....... NCLYYFEYTT.....dKEPRGIIPLENL..SIRE'
6 PDREGWLLKLG....ggRVKTWKRRWFILTD....... NCLYYFEYTT.....dKEPRGIIPLENL..SIRE
6 PDREGWLLKLG....ggRVKTWKRRWFILTD....... NCLYYFEYTT.....dKEPRGTIPLENL..SIRI
5 IVKEGWVQKRG.....eYIKNWRPRYFLLKT......dGSFIGYKEKP.qdvdIPYPLNNFSVAKC..Ql
5 VIKEGWLHKRG.....eYIKTWRPRYFLLKS......dGSFIGHKERPeapdqtLPPLNNFSVAEC..QI
5 IVKEGWLHKRG.....eYIKTWRPRYFLLKN......dGTFIGYKERPqdvdqrESPLNNFSVAQC..Q
9 HLKEGEMYKRAqgrtriGKKNFKKRWFCLTS....... RELTYHRQQG......KDAIYTIPVKNI.IAVE]
7 TILEEILIKRSqgkkktSPLNYKERLFVLTK....... SVLSYYEGRA....ekKYRKGVIDISKI..KCVEI\
8 VILESIFLKRSqqkkktSPLNFKKRLFLLTV....... HKLSYYEYDF.ergrrGSKKGSIDVEKI..TCVE
9 LLKEGFMIKRAqgrkrfGMKNFKKRWFRLTN....... HEFTYQKSKG......DQPLCNIPIENI.IAVEI
7 ILLEEQLIKKSqqgkritSPSNFKVRFFVLTK....... ASLAYFEDRH...gkkRTLKGSIELSRI..KCVEI
8 VVCSGWLRKSP.pekkIKkRYAWKRRWFVLRSgritgdpDVLEYYKNDH.....aKKPIRIIDLNLC.q
8 VVCTGWLRKSP.pekkIRRYAWKKRWFILRSgrmsgdpDVLEYYKNEH.....sKKPLRIINLNLC.
5 VIKAGYCVKQG.....aVMKNWKRRYFQLDE....... NTIGYFKSEL.....eKEPLRVIPLKEV.hKVQ
6 LIKSGYCVKQG.....nVRKSWKRRFFALDD....... FTICYFKCEQ.....dREPLRTIPLKDVIKTHEC
4 GTKEGYLTKQG.....gLVKTWKTRWFTLQR....... NELKYFKDQ-......-MSPEPIRILDL.tECSA"
6 KVCRGYLIKMG.....gKIKSWKKRWFVFDR.....IkKRTLSYYVDKH.....eTKLKGVIYFQAI.eEVY
4 VAKAGYLHKKG..gtqlQLLKWPLRFVIIHK....... RCIYYFKSST.....sASPQGAFSLSGY.nRVM
4 VLKEGFLVKRG.....nIVHNWKARWFILRAQ....... NTLLYYKLEG..grrvTPPKGRIVLDGC..TITC
6 VVKQGYLSKQG.....hnKRKNWKVRRFVLRK.....dpAFLHYYDPSK....eeNRPVGGFSLRGS. .|
6 ILKMGPVDKRK......-.GLFARRRQLLLTE......gPHLYYVDPVN..... KVLKGEIPWSQE.IRPEA
7 ALKQGWLHKKGggsstiISRRNWKKRWFVLRAQ....... SKLMYFENDS.....eEKLKGTVEVRTA.}
7 PVQKGFLLKKR.... kwPLKGWHKRFFCLEK....... GILKYAKSQ-......-ADIEREKLHGC.iDVGL
7 GDCEGWLWKKK.daksyFSQKWKKYWFVLKD....... ASLYWYINEE.....dEKAEGFISLPEF..}
7 ERQEGHLLKKR....kwPLKGWHKRYFVLED....... GILHYATTRAQ..ditkGKVHGSIDVRLS..VV
3 RIREGYLVKKG.....sVFNTWKPMWVVLLE....... DGIEFYKKKS.....dNSPKGMIPLKGS..TLT!
6 IQLSGMYNVRK.gkmglPVNRWTRRQVILCG....... TCLIVSSVKD....svSGKMHVLPLIGG..K\
5 STMSGYLYRSK.....gSKKPWKHLWFVIKN....... KVLYTYAASE.....dVAALESQPLLGF..TVT
4 VRKVGYLRKPK.......---SMHKRFFVLRAaseaggpARLEYYENEKkwrhksSAPKRSIPLESC.fM
5 ILKEGMLTKQN.....nSFQRSKRRYFKLRG....... RTLYYAKTAK......SIIFDEVDLTDA..SVAES
6 PTCRGYLHKRT...hsgFVKGWRKRWFVLKH......dGFLLYYKHRK..degkWPPLDMIKLEGA.
8 VYKSGFLARKIgkktprGKRGWKTFYAVLKG....... TVLYLQKDEYekalseEDLKNAVSVHHA. .|
5 PIYGGWLLLAPfdnpvhRSRKWQRRFFILYE....... HGLLRYALDE...mptTLPQGTINMNQC.tC
5 LVRGGWLWRAQS.....sILRRWKRNWFALWL......dGTLGYYHDET...aqdEEDRVVIHFNVR..|
7 VTIQGVLRRKTkegkkpTVASRTKYWAALCG....... TQLFYYAAKSerkhfkSTSNKNVSVVGW.
5 IVKQGYVKMKS.....rKLGIYRRCWLVFRK.ssskgpQRLEKYPDEK..svcIRGCPKVTEISNV .k(
6 LLGEGVLTKEC......-RKKAKPRIFFLFN....... DILVYGSIVL..skrkYRSQHIIPLEEV..TLEPLPE
5 AKICAFLLRKK......RFGQWTKLLCVIKD....... TKLLCYKSSK.....dQQPQMELPLQGC..SITYI
5 LLKGSQLLKVK......SSSWRRERFYKLQE....... DCKTIWQESR..kvmrSPESQLFSIEDI.qEVF
1 PECLGLLHQLE.....rSTDVWIQHYCILKD....... GCLYFYASIR.....sTQASGGLYLQGY..SVSE
7 PLIEGKLKEKQ..viwkFIKRWKTRYFTLAG....... NQLLFQKGKS....kdDPDDPPIELSKV..QS\
5 SMVEGSELKKYV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK......DSEKAKIDIKSI.KEVR
1 IQREGALRFMVaasgpgGTAQWQKCRLLLRR.avagerFRLEFFVPPK.....aSRPKVSIPLSALi
5 AVMEGPLFLQS...qrfGTKRWRKTWAVLYP.asphgvARLEFFDHKGgrggsrRLDCKMIRLAE!(
6 SEKKGFLLKKS....dgIRKVWQRRKCAVKN....... GILTISHATS......NRQPAKLNLLTC..QVKP
3 RGFEGKLTAQGpeagglLSSRGRERRVFLFE....... QIIIFSEALGggaqpgYVYKNSIKVSCL..G
4 IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER...aayFRCYHKVELNNV .k}
3 CIVHGYMSKMG....npFLTQWQRRYFYLFP....... NRLEWRGEG-......EAPQSLLTMEEI..QS'
5 AQMEGFLNRKHahnkkaSSRSWHNVYCVINN....... QEMGFYKDAKaasgipYHSEVPVSLKE
4 GHRKGATKMKD.....fARFKPMQRHLFLYE....... KAVMFCKRRFadrypsYSFKHCLKMEDV..(
3 LHLEGMLCWKT...... TSGRLKDILAILLT....... DVLLLLQEKDyvfasvDSKPPVISLQKL..IVREV



6 IIKQGCLLKQG.....nRRKNWKVRKFILRE.....dpAYLHYYDPAG.... gEDPLGAVHLRGC..VV-
5 PEKVGWVRKFC..gkgiFREIWKNRYVVLKG.......DQLYVSEKEV...kdeKNSQEVFDLSDY.el
7 FIVRGWLHKEVknspkmSSLKLKKRWFVLTH.......NSLDYYKSSE....knALKLGTLVLNSL.cS
5 FVKSGWLLRQS.... tILKRWKKNWFDLWS......dGHLIYYDDQT...rqsIEDKVHMPVDCI..NIR
6 VIKAGYLEKRR.kdhsfLGFEWQKRWCALSK...... TVFYYYGSDK.....dKQQKGEFAIDGY..D
5 VWRRGWLYKQD.... stGMKLWKKRWFVLSD.......LCLFYYRDEK.....eEGILGSILLPSF..QIA
2 e, ~GEWKKHWFVLTD.......SSLKYYRDST..aeeaDELDGEIDLRSC.tDVTEYAVQ
7 IVREGFLLKRKepgglaTRFAFKKRYFRLSG.......RDLSYSKTPE.....WQVHTSIPLSCI..RAV!
3 NFKKGWLTKAQY......EDGQWKKHWFVLAD.......QSLRYYRDSV..aeeaADLDGEINLSTC.y!
3 ITKEGMLHYKA .stsylGKEHWKACFVVLSN.......GILYQYPDRT.....dVIPLLSVNMGGE..QC(
9 TYKHGVLTRKTgkrtprGRRGWKKFYAVLKG....... TILYLQKDEYdkalse GDLKNAIRVHHA..L
6 VSHSGFLYKTAIllqdrrAREEFSRRWCVLGD.......GVLSYFENER.....aVTPNREIRASEI..VCL
5 VWMEGYLFKRA....snAFKTWNRRWFSIQN.......SQLVYQKKLK.....dALTVVVDDLRLC..SV
2 VIRRGWLTINN...isSIMKGGSKEYWFVLTA.......ESLSWYKDEE.....eKEKKYMLPLDNL..KIR
6 VLKQGYMMKKG.....hLKRKNWTERWFVLKP.......NIISYYVSED......KDKKGDILLDEN.cCVE
3 FTAEGYLYVQE.krpapF GSSWVKHYCMYRK...takkFNMIPFEHRS...ggkLGDGEAFFLKEC
2 VIRKGWLTINN...igiIMKGGSKEYWFVLTA.......ENLSWYKDDE.....eKEKKYMLSVDNL..KLF
2 PTIEGYLYTQE...kwaLGISWAKYYCRYEK...etrmLTMIPMEQKP......GAKQGPVDLTLK.yC
6 AEMAAELGMRG....pkKGSVAKRRLVKLVV.......NFLFYFRPDE......AEPLGALLLERC..RVA
4 NQLSGNLLRKEF.... KNSNGWQKLWVVFTN.......FCLFFYKSHQ.....dSHPLASLPLLGY..SL1
4 TFLCDFLYQAPIssekkLLEETNKKWCVLEG.......GFLSYYENDK....sTTPNGTININEV..ICL/
2 --MEGVLYKWT....nYLTGWQPRWFVLDN.......GILSYYDSQD...dvcKGSKGSIKMAVC..Ell
6 MKHSGYLWTIG....knVWKRWKKRFFVLVQ..vsqytFAMCSYREKK......AEPQELLQLDGY..
5 PVKEGPLFIHRKgkgplASSSFKKLYFSLTT.......EALSFAKTSS...skkSTFIKLASIRAA.eKVET
3 LVKDGFLVEVS.....-ESSRKLRHVFLFT.......DVLLCAKLKKfpdheEDMKMKISALKS..EIQK
4 VMKEGWMVHYT.....sKDTLRKRHYWRLDS.......KCITLFQNDT.....gSRYYKEIPLSELICLEF
4 GTRKGYLSKRS.....aDNPKWQTKWFALLQ......NLLFYFESDS.....sPRPSGLYLLEGS..ICK
4 FLKEGTLMKLS.....-RKVMQPRMFFLFN.......DALLYTTPMQ...sgmYKLNNMLSLAGM..KV
7 LMQEGTMMRKYV..... . TKSWKKLRYFRLQN......DGMTVWHGSQ....pe SMPKPTFSISDV.el
2 VERCGVLSKWT....nYIHGWQDRWVVLKN......NTLSYYKSED...eteYGCRGSICLSKA..VI
3 LMKLGTVARRG...... AMGIWKEFFCELSP.....leFRLYLSDEE-......RTCVESCSLLRC..EAVC
5 LLKQGELQQMStsrtIr TKKLFREIYLFLFN.......DLLVICRQIP...gdkYQVFDSAPRGLL..RVEE
2 VSKKGYLHFLE.... pHTAGWAKRFVVVRR.......PYAYMYNSDK.....dTVERFVLNLSTA..QV
5 LHLEGWMKVPR..nnkrGQQGWDRKYIVLEG.......SKVLIYDNE-......AREAGQRPVEEF..EL
3 NRICGFLDIED....neNSGKFLRRYFILDT.....qaNCLLWYMDNPgnlavgAGAVGSLQLTY.sK'
3 DLSMGDLLLHTpaslgkWKKEPELAAFVFKT.......AVVLVYKDGSyeewdpFRFRHMIPTEAL..
3 SVICSFLHYME....kGGKGWHKAWFVVPE....nepLVLYIYGAPQ.....dVKAQRSLPLIGF..EV
0 IKQIGWLTEQL......PSGGTAPTLALLTE....... KELLFYCSLPgsrealSRPTRTAPLIAT..RLVHS
6 KGLEGVIRKRSfcgrdgVCYRWSKRWLVVKD.......SFLLYMRPET....galSFVQLFD-PGF..E\
4 SIKEGILKLKEepskilSGNKFQDRCVVLRD.......GHLFIYKDPK.....sSKHDKMFPLRAM..KFY
4 LLREGPVLKIS.... fRRSDPMERYLVLFN......NMLLYCVPRVIqvgagFQVRTRIDVAGM..KV!
2 LLCHGELKNKS......-—-GHKLYIFLFQ.......DILVLTRPVTnerhlyQVYRQPIPVQEL..VLEDLQI
3 VKHIAWLAEQA..kldgGRQQWRPVLMAVTE.......KDLLLYDCMPwtrdawASPCHSYPLVAT.
2 VSKKGYLHFKE.....pLSSNWAKHFVVVRR.......PYVFIYNSDK.....dPVERGIINLSTA..QVEY
7 VRKAGALAVKNkkvesaTRRKWKHYWVSLKG.......CTLFFYETDGsgidhnSVPKHAVWVEN
1 IQREELLSFMGIltsgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.....aSRPRLSIPCSTI.t
5 PELADYIKVFK..pkkITLKGYKQYWCTFKD....... TSISCYKSKE...essGTPAHQMNLRGC..E\
6 PELEGALYLKE.....dGKKSWKRRYFLLRA.......SGIYYVPKGK..tktsRDLACFIQFENV..NIYY
3 FLHSGKLYKAK......~-SNKELYGFLFN.......DFLLLTQITKksnlqyKMYKTPIFLNEV..LVKLPT
2 DTKHGMMKFREIIglgIPSGGFHDRYFILNS.......SCLRLYKEVR.... sHRPEKEWPVKSL..KV
3 FIRLGSLSKLS......-GKGLQQRMFFLFN.......DVLLYTSRGL.tasngFKVHGQLPLYGM..TIEE



7 VRKAGWLFFKPrklelVARRKWKQYWVTLKG....... CTLLFYETYGnsteqnSAPRCALFAEDS.
6 KGLEGMIMKRSccghgrACYRWSKRWLIVKD....... SFLLYMKPDS......GAIAFVLLVDKE.fRV
3 IRHLGWLAEKYV...pgeSEKQWKPALVVLTE....... KDLLIYDSMPrrkeawFSPVHSYPLLAT..RIL
4 GTKRGFLSKKA.....aEASRWHEKWFALYAQ....... NVLFYFEGEQ.....sGRPAGMYLLEGC..S(
4 FIRQGSLIQVPvrlgsISLKKEGERQCFLFT....... KHFLICTRSSggkIhILKTGGVLSLIQC..TLIEE
2 VTYMSQVTIQC.....aGSEEKNERYLLLFP....... NLLLMLSASP..rmsgFIYQGKLPTTGM..TITI
3 VIMADSLKIRG......TLKSWTKLWCVLKP....... GVLLIYKTPK....vGQWVGTVLLHCC..ELIEF
5 LILQDAFQVWD...pksLIRKGRERHLFLFE....... ISLVFSKEIKssghtkYVYKNKLLTSEL..GVTE
4 GTRKGYLSKRS.....aDNPKWQTKWFALLAQ....... NLLFYFESDS.....sPRPSGLYLLEGS..ICK
3 YYKERLLYLEEcchgelKNNRGVKLHVFLFQ....... EVLVITRAVTneqlcyQLYRQPIPVKDL..TL
5 SRIEGWLSVPN..rgniKkRYGWKKQYVVVSS....... KKILFYNDEQ..dkeqSNPSMVLDIDKL.fH
3 LIKEGHILKLS.....aKNGTTQDRYLILFN....... DRLLYCVPRLrliggkFSVRARIDVDGM..ELKES
3 LIKEGHILKLS.....aKNGTTQDRYLILFN....... DRLLYCVPRLrliggkFSVRARIDVDGM..ELKES
5 PEIHGFLHAKE.....qGKKSWKKAYFFLRR....... SGLYFSTKGT.....sKEPRHLQLFSEF.sTSH
3 LIKEGSIQKLS.....aKNGTTQDRHLFLFN....... NVMLYCVPKLrIimggkLSVREKMDISDL..QV(
3 LLHSGKLYKTK......---SNKELHAFLFN....... DFLLLTYLVRkssaqfRMYKTPIFLNEV..LVKLP1
3 LVRDGSVFLKS..... TTGRLKEVQAVLLT....... DILVFLQEKDyvfasIDHKSTVISLKKL..IVREV
3 LIHEGCLLWKT......ATGRFKDVLLLLMT....... DVLVFLQEKDKyiftsLDKPSVVSLQNL..IVRDI
5 LLMQGSFSVWTtkvkelARFKPMQRHLFLHE....... KAVLFCKKREyekapsYSYKQSLNMTAV
6 PEIQGFLQLRG.sgrgsGRKLWKRFFCFLRR....... SGLYYSTKGT..skdpRHLQYVADVNES..|
4 FVRQGSLMQMSgrigsISTKKEGERQCFLFS....... KHLIICTRGS.ggklhLTKNGVISLIDC..TLL
3 LLHDGLVYWKT......ATGRFKDILALLLT....... DVLLFLQEKDyifaavDQKPSVISLQKL..IARE\
4 PQGDGEIRITT.....IDKHTKRERHIFLFD....... LAVIVCKRKG....dnYEMKEIIDLQQY..KIANNF
5 PEIQGFLQVKE.....vGRKSWKKLYVCLRR....... SGLYYSTKGT..skepRHLQLLADLEES..SIF
3 PKIDGELKVRS.....IVNHTKQDRYLFLFD....... KVVIVCKRKG....ysYELKEVIELLFH..KMTDL
4 PKIDGELKITS.....vERRSKTDRYAFLLD....... KALLICKRRG....dsYDLKASVNLHSF..QVRDI
3 PKIDGELKVRS.....IVNHTKQDRYLFLFD....... KVVIVCKRKG....ysYELKEVIELLFH..KMTDL
3 FIMEGTLTRVG......---AKHERHIFLFD....... GLMICCKSNHgassaeYRLKEKFFMRKYV..QIND
3 FIMEGPLTRIG......---AKHERHIFLFD....... GLMISCKPNHgyssaeYRLKEKFVMRKI..QICDKI
4 LYNEGYLYRLE......-DSSIRRRFVVLRS....... KQLNFYAEKG......GQYLDTFQLSKT..VVSIPI
4 LYNEGYLYRLE......-DSSIRRRFVVLRS....... KQLNFYAEKG......GQYLDTFQLSKT..VVSIPI
2 AQKEGVLLKYI......ENSGLVSRYFYLKD....... NILYFAENRN......SPVLGTIHLKDA..QVNRY!
2 AQKEGVLLKYI......ENSGLVSRYFYLKD....... NILYFAENRN......SPVLGTIHLKDA..QVNRY!
5 ADCHGWMRKRS.....dRYGVWKSRYFVLKG....... TRLSYYHSLN.....dASEKGLIDMTSH..R'
5 ADCHGWMRKRS.....dRYGVWKSRYFVLKG....... TRLSYYHSLN.....dASEKGLIDMTSH..R'
4 YIKQGILKFQSeshkfrKkKEVWSTVLAVLQR....... DVFTLYNLNTdpkdIdISKVGKPVIKTT..IIAS
3 LLCDGYLCQQG.....gDCPYWRRRYFQLIG....... SKLVAFQQFS......KVRRATIDLSEA.tHIVLC
2 IFKEGLLLVFGtdlamvSKAAWHKHWIVVEN....... GSLWEYANWK...dsvKSNVSSISLKHA..€
2 SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH....... GKICEYANWK...qsIELHTEPIDLLMA..T
2 SAKQGLLLAFSsdlqvvGKSGWHKYWVVLDH....... GKICEYANWK...qsIELHTEPIDLLMA..T
4 HGKEGFATLKRcenttmMKTRSQPFWIIVSE....... SCIILCDNML......SMQPADVFIWDV..DFE
6 PIMAGYLIRKT......SFLKKKQRGFYAFT.....hsGYLYEFKSSD..slqdPEPEFALYIPDC..LIGR
5 TKRQGWLLRNIssskadNKAIWRKYWFFVDN....... GYVGYLINDA...nggVFESEKIGVLLC..K
4 VLKSGWLIKKG.....nATSTKKQLWAVLRR....... DQLSFYKDE-......--------- KDI.sAVAYYKEK.
5 IRSGWVMLKE...dkmKYLPWTKKWLVLSS....... NSLSIYKGSK.....sESAQVTLLLKDI.gKVE
4 QHMSGYLKKWT.....nYKSGYKLRWFTLNN....... GVLSYYKNQD...dasSACRGSINLKLA..R
2 VLMQGTIHWLH.....gNLHRWSKCWAVVRG....... YGMTIYNTNR.....eYKPVKVIPIADI.gDVA
6 SIQNGCSLLRI...... TKKKVRQRKVSLDP.....isGYLMLDKNTG....kaYKKLCVDDIKEI.rQGRL
6 SIQNGCSLLRI...... TKKKVRQRKVSLDP.....isGYLMLDKNTG....kaYKKLCVDDIKEI.rQGRL
8 QIISGTLLKKR....rkKGQGYARRYFTLNM.....veGTISYYANEN.....sSVMRGKIPLSIA..VISV/
7 WHRRGMISYKKsknnrwVAGYWKKKYCIVDS....... GKLIFYKSDHnacsnvSPIHREFGLQSC.



2 AQKKAYERRYK......NFTTTSSSFDTLQG.....dTEAMEYEFPKtppleeFSPDTSYSLVNA.fAY
6 ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCF
6 ISKIGTLNVYSfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE....grKTVKEEIPIKSV..GMRCF
2 AQKKAYERRYK......NFTTTSSSFDTLQG.....dTEAMEYEFPKtppleeFSPDTSYSLVNA.fAY
0 PSLASEQMHDS.....dADSLFQSANDHLNRakatqdcRGLLFYSKSQ....stSVPSGIINLTDA.vE
3 LIQKGPLYQKP.....hnKHSVFSKYYVVLIS....... GFIVLFHCFHakevleYAHYVTIPIDDC..YLYS(
3 RYHEGVFLILQnnngthAARKWKDVYGVLLG....... TQLALWDAKEKkIkevASKPTYINLTDA..”
4 ADCSGWMSKKG....tgAMGTWKQRFFTLHG....... TRLSYFTNTN.....dEKERGLIDITAH..RV
4 ADFSGWMSKKG....sgAMSTWKTRFFTLHG....... TRLSYFSSTT.....dTRERGLIDITAH..RWV\
3 LVLSGTVYKKR.....dLWLDPTPVYIALLD....... NCLLITEEISgetqgkyKLIERPIPIDYL..SLEKRK
3 KKKSGWVSYKD...dgiLSFIWQKRYLMLHD....... SYVALYKNDK....qnDDAILKIPLTSI.iSVSF
5 NVKDGSLLLRR.pktitGNSTWRVRYGILRD....... DVLQLFDKN-......-QLTETIKLRQS..SIELIF
5 QGKQGYLVIRSkhafkdMIDRHTTKWFLVRN....... SYLTYVSDLS.....sTTPLDVFLIDWK.fKVF
1 ISKFGELLYFDisttnsSSEPEREFEVYLFE....... KIILFSEVVsslilkKKSSTSASISAS..NITDNNC(
5 EIKSGFLERRS.... KFLKSYSKGYYVLTP....... NFLHEFKTAD..rkkdLVPVMSLALSEC..TVTE
2 CIKAGYFLKKS.....eLLPTYHQGYFVLTS....... NYIHEFQSSDirkksyLAPIMSIPLNDC..TLKD/
5 EVKSGFLEKRS.....KFLKSYSRGFYVLTP....... SFLHEFKTPD..khkfSTPLMSIPLVEC..TVTE
2 TSRRTSLSYLN......KDSEWERVKIQVKE....... GRIFIFKIKPdyfkdiSSSYFAYSLLEA..EAHW\
3 VKKEGWISYKYV...dgIFSFLWQKRYLVLND....... SYLAFYKSDK....cnEEPVLSVPLTSI.tNVSI
5 PEKSGWLYMKT.qvgkpTREIWVRRWCFLKN.....avFGMFLLSPSK..tyveETDKFGVFLTNV
5 KGLSGWLYMKTtvghdpKRVVWVRRWCFLQN....... NVFGVFSLSP..sktyVEETDKFGILWI..
3 PTYKGFLKKWT.....nFAHGYKLRWFILSG......dGNLSYYKDQS....hvDRPRGTLKVSTC..RIL
3 PTYKGYLKKWT.....nFAQGYKLRWEFILSS......dGKLSYYIDQA...dtkNACRGSLNMSSC..SL
4 TVIGEYLFKYYprigpfGFESRHERFFWVHP....... YTLTLYWSASIilenpaNTKTKGVAILGV.eS'
4 VKMSGNLNIRT......KLIRSTRYWCVLKN....... HLFSMYTSST....elYFPVLTIDLREV.gKIETQ
9 RYLQGYLLKKR....rkRLQGFKKRFFTLDF.....ryGTLSYYLNDH.....nQTCRGEIVISLS..SVS/
8 QVCSGILYTKVKkkkIfNRAKWQKFNVELTN.....tsFNLYSFKTG-......-KLKKSIKLDKILiDCIEL!
2 RIHSDLVHRSD......QSQHLHHRLFTLPT....... RSASEFKKADsryltdEALYKSFTLQNA..RFG
1 KKIGGFFRRPFsiggfn TSSSNYSLNSILSQ....evsSNKSILPSILvdsmqIHDLKPSYSLKTF..Ell
3 IYKEGYLLQDG....gdLKGKIENRFFKLHG....... SQLSGYHEI-......-SRKAKIDINLL..KVTKVLF
2 RYHYGIFLILHktdgtpAARQWEECYGVLLG....... TQLALWDAKEstmkkaASRPSFINFTDA..S
6 VLQRGIMIRMT.....rRRRKFYEFKLINNN....... GQIIWKDGS-......-KYLELDSVKDI..RIGDTAS



VEDP......ooi RKPNCFELYNpSHkgqvikackteadgrvvegnhVVYRISAPSPEEKEEWMKSIKASI:

VDDP...ooooi RKPNCFELYIpNNkgglikackteadgrvvegnhMVYRISAPTQEEKDEWIKSIQAAV¢
EVEDS.....coooiiiiiee, KKPNCFELYIpDDkdqvikackteadgrvwvegnhTVYRISAPTPEEKEDWIKCIKAAIS
-MKTERP.......ccccceeii. -KPNTFIRCIQW.................. ttvIERTFHVDTPEEREEWTEAIQAVAD
LMKTERP.......ccccooiis -RPNTFVIRCIQW..........c....... ttvIERTFHVDSPDEREEWMRAIQMVAN
ILMKTERP.......oo -RPNTFIIRCIQW.................. ttvIERTFHVETPEEREEWATAIQTVAD
KLEEG.......ccociiiiene sINKKNMFQVIHEK............ccoeee.. -TLYIQANNCVEANEWIDVLCRVSR
/KN....ooorii ddgvipcQNKFPFQVVHdAN..................... -TLYIFAPSPQSRDRWVKKLKEEIK
TVIPeknppperqgiprrgeessemeqisiieRFPYPFQVVYdEG.................... -PLYVFSPTEELRKRWIHQLKNVI
RLEEE.......cc sfRMKNMFQVIQpER..................... -ALYIQANNCVEAKDWIDILTKVSQ
VKS...ooiiiiiien disipcHYKYPFQVVHANY..........cccoeee. -LLYVFAPDCESRQRWVLTLKEETR
QVDAGLTF.....coeerreeeen. NKKefENSYIFDINTIDR..........ccccvee. -IFYLVADSEEDMNKWVRCICDICG
eQVDAGLTF.......cccovennene nkkelQDSFVFDIKTSER............c........ -TFYLVAETEADMNKWVQSICQICG
IECKQS........ccoerveee. dimMRDNLFEIVTISR.........cccccuee. -TFYVQADSPEEMHSWIKAVSGAIV
SLVKS...oo, gdlIIMRDNLFENTSR.......cceeevuneeene -TFYVQADSPEDMHSWIEGIGAAVQ
VQFD......coiiiiiiee ysqERVNCFCLVFpFR........ccccouneee. -TFYLCAKTGVEADEWIKILRWKLS
YDHLR.....ccocii saakspNPALTFCVKThDR..................... -LYYMVAPSAEAMRIWMDVIVTGAE
RAAEE..................... ttsNNVFPFKIIHISK................... khRTWFFSASSEDERKSWMALLRREIG
JPCLE.....ocoiiiiiee, yeNRPLLIKLKTITS.........cceeeeee. TEYFLEACSREERDSWAFEITGAIH
LVSALEDN...........c.c.... gvptgvkgnVQGNLFKVITKDD..................... THYYIQASSKAERAEWIEAIKKL-T
KNF-. s -—--KTFFVHTpNR.........cccceee -TYYLMDPSG-NAHKWCRKIQEVWR
EIIDNTS-...coiiiiiieeiieeee -KENGIDIILaDR..........ccccuee.. -TFHLIAESPEDASQWFSVLSQVHS
SVMS.....coiiiiiiiees VKKSSKCIDLDTeEH..................... -lYHLKVKSEELFDEWVSKLRHHRM
KIDRASEC......cccciiiiiiieeene RKKYAFKACHPKI......ccoceviens KSFYFAAEHLDDMNRWLNRINMLTA
ISINKK-....oooiiiiiiiciine --AQRIDLDTeDN..........cceeeneeee. -IlYHLKIKSQDLFHSWVAQLRAHRL
SPCQD.....coccveerrieeene fgKRMFVLKITTtKQ.........cocurenenee. QDHFFQAAFLEERDAWVRDIKKAIK
TEEVKK-....coo -HQHCLAFSSsGP................... gsQTYYICFDTFTEYLRWLRQVSKVAS
LVKDE.........ocoiii NSESKVFQLLHKGM..........c.cceen. VFYVFKADDAHSTQRWIDAFQEGTV
{IINKRADS.........coeiiiieiene KNKHLVALYTIDE..................... -HFAIAADSEAEQDSWYQALLQLHN
WSTK i NVNNSFTVITPpCR......ccceevreee. -KLILCADNRKEMEDWIAALKTVQN
.EVDIDNSL.......coveiriiinienens GKPFVFNCMPQSG.................... SRILCLCATSNQEMKRWLEAMQRAAF
LASKATDY ....oeoviiierrieennen. eKKPNVFKLKTaDW.................... RVLLFQTQSPEEMQGWINKINCVAA
IVVDGEAR......ccviiiieree, tGQKFSLCILTpDK.......ceeeerveees -EHFIRAETKEIISGWLEMLMVYPR
DIKVGQEC.................. qdvappegrSRDGLLTVNLIEG..................... SRLHLCAETRDDAIAWKTALMEARM
~MVMMADDP...........oecirrrn EHPDLFLLTDsEK.................... gNSYKFQAGSRMNAMLWLKHLSAAC
SVTRLPKE.......ccciieiien tKRQAVAIIFTADS........cccevuneee -ARTFTCDSELEAEEWYKTLSVECL
T IQAKNRWMIKTaKK.........ccccoueee. -SFVVSAASTTERQEWISHIEECVR
PRD.....oooii SkKKKHELKITQQGT........ccocueeee DPLVLAVQSKEQAEQWLKVIKEAYS
RMGHRT........ccue. eglekfardiPEDRCFSIVFKDAQ.................... rNTLDLIAPSPADVQHWVQGLRKIID
QTHG....ce e FEQPVIELKPSSE................... efKTFYFCAENKTENQRWIAALKTSIK

KAVAK. ... krrdrSLPRAFEIFTASK........cccveeneee. -TYVFKAKDEKNAEEWLQCINVALA
TGKNT.......ce. difrsngiseqiSEDCAFSVIYgGEN.................... yESLDLVANSADVANIWVTGLRYLIS
EVRTTMPL........occ empEKDNTFVLKVeNG..................... AEYILETIDSLQKHSWVADIQGCVD
C.WSVVPVTVE......cooiiiies sppePGAAAFRLDTaQR...........ccc...... -SHLLAADAVSSTA-WVQTLCRT/
'NAE-.. -DKKSFDLIShNR.........cceeuene. -TYHFQAEDEQDYIAWISVLTNSKE
LEGNLQG......c.ccovvverirreane -NPCRFALTSIGP................. eggiQRYVLQASDPAVSQAWIKQVAQILE
NWWARLPKS........cciiiiiii TKKHAIGIYFnDD.........cccocc.ue... TSKTFACESDLEADEWCKVLQMECV
VEETQI....ccviiiiiiiii KERKCLLLKIrGG.........cccuveenen. KQFVLQCDSDPELVQWKKELRDAYR
ALICEVALDY ....cccviiiiiiieeen KKKKHVFKLRLSDG...........c.c...... NEYLFQAKDDEEMNTWIQAISSAIS
SITEHVKG........coiiiiiei -DNRKFEIRYsEK................... eElYIVQAPNVDVKMLWLKEIRKILV

ANE.......cccooiiis -EKAMFLISAsLQ..........c...... gpEMYEIYTSSKEDRNAWMAHIQRAVE



TSVESS.......coiiei hdgkksDEENLFEIITaDE..................... VHYYLQAATSKERTEWIKAIQVASR

KCEELRKS.........cccoeviees ksrskkNHSKFTLARCcRAQ................ pgttaPNLIFLAVSPEEKESWINALSSAIT
WVPPDEK........cccoiiinn. ifKETGYWNVTVYGR........cccee. kHCYRLYTKLLNEATRWSSAIQNVTD
\TGHEC.................. rdigppdgkPRDCLLQIVCIDG..................... KTISLCAESTDDCLAWKFTLQDSRT
VRMNNTL.....ceeriieeen. rkdgkKKDCCFEICApDK.........cccceeeeene. RIYQFTAASPKDAEEWVQQLKFILQ
MLTAE......ccooiieee. dhiNRKYAFKAAHPNM........cccooeee RTYYFCTDTGKEMELWMKAMLDAAL

et et e e e e eneee e -RNYGFQIHTKDA.........ccvee... -VYTLSAMTSGIRRNWIEALRKTVR
EHVDE.......coooeiiene. gafQLPHVMQVVTqDG................. agtsHTTYLQCKNVNDLNQWLSALRKASA
DVTEYPVQ.....cccooiiiiiieienne -RNYGFQIHTKEG..........ccuveee.. -EFTLSAMTSGIRRNWIQTIMKHVL
3GCRRS.......coiieee, nttDRPHAFQVILaDR.................... PCLELSADSEAEMADWMQHLCQAVS
ATRASDY .....coiiiiiieeieens SKKSNVLKLKTaDW.......cccccecueee RVFLFQAPSKEEMLSWILRINLVAA
AVPPP... dthGFEHTFEVYTeGE..................... RLYLFGLESAEQAHEWVKCIAKAFV
KPCEDI......ccoiiiieene. ERRFCFEVVSPTK......c.coerneen. -SCMLQADSEKLRQAWVQAVQASIA
DVEKG.......ocoeeeiene fmSNKHVFAIFNtEQ.............. rnvykdIRQIELACDSQEDVDSWKASFLRAGV
ISLPDK....oeiiiiiieeieeee dGKKCLFLIKCDK.......ccccvueeene -TFEISASDKKKKQEWIQAIYSTIH
~TKRHMDST.....cooiiiieiieeeee. DRRFCFDIEAaDR................... pgVPLTVQAFSEEERKQWLEALGGKE
RDVEKG......ccieeieeee. fmSSKHIFALFNtEQ.............. rnvykdyRQLELACETQEEVDSWKASFLRAGV
VRRKTES.......ccciiieeiene iDKRFCFDIETnER.................... pGTITLQAPSEANRRLWMEAMDGKEP
\QEE--.....coi --PGGFSISFVED................... ISRKYHFECCSQEQCQDWMEALQRASY
MPSES.....cco e eniHKDYVFKLHFKSH..................... -VYYFRAESEYTFERWMEVIRSATS
AIHKE.......cceiieee dfylIntGPIFIFEIYLPSE.............c....... RVFLFGAETSQAQRKWTEAIAKHFV

KVHPA- ... -DNTRMELIIpGE.......ccc.ccueee.. QHFYMKAVNAAERQRWLVALGSSKA
TVDYTDPQ.....ccceeeieene pglegGRAFFNAVKEQGD-.........c.ccceee... -TVIFASDDEQDRILWVQAMYRATG
ZKSFG...ccoiieeeeeee -SSHIMQVIYaDD................. vgraQTVYLQCKCVNELNQWLSALRKAST
EKAN...kggsraierlkkkmfenefllinSPTIPFRIHNING..................... KSYLFLLSSDYERSEWREAIQKLQK
PAKPS....ooee altpvgATPHCFEITTaNV....vyyvgenvvnpsssppnNSVLPSGIGPDVARMWEVAIQH;
RAPSP........ krgtsskesgekqrhsrsrRRRNVLRRQPHRI.................... SsKTFRLVAIELTGMT---ATLEVSFS
RKPTQE......cccooiiiieeeee. AYQNELKIESVER........c.ccceee. -SFILSASSAAERDDWLEAISSSIE
RIRKGQDS................. ellrylveefPLEQGFTVVFhGR.................... rPNLDLVANSVEEAQIWMRGLQLLVI
TPHDF-....cciiiieee -DECRFDISVNDS..........cccueee. -VWYLRAQDPEHRQQWVDAIEQHKT
SPAH-... -SDGRFELVFsGK.......ccccoueee. -KLALRASSQDEAEDWLDRVREALQ
LEDQ....ccoeieeeiieenen. gqTLANVFILRLIEN................ addreATYMLKASSQSEMKRWMTSLAPNRR
EYSEDQ.......ccoceeviennne gamIKTPNTFAVCTeHR..................... -GILLQANSDKDMHDWLYAFNPLLA
CLPDGD......... vsihgavgaselantakaDVPYILKMEShPH............... ttcewpgRTLYLLAPSFPDKQRWVTALE
VSIATPK.....ooiiiieieee gkpKTPFCFVINAISQ.........cceeneee. -RYFLQANDQKDLKDWVEALNQASK
QVRALPSA........ccceeeene. daEANAVCEIVHVKS.............. esegrpeRVFHLCCSSPESRKDFLKSVHSIL
'GPPEAG.........ccoeeeeeene erpDRRHVFKITQsHL.......ccccoveee. -SWYFSPETEELQRRWMAVLGRAGR
3GPS.. kgsvpyDAELSFALRTgTR.................. hgvDTHLFSVESPQELAAWTRQLVDGCH
IQVGKRS......cccoeiiieeee tETRYGVRIDTsHR..................... -SLILKCSSYRQARWWGQEITELAQ
LGVKK ..o immmmm KMKPPTR.....cceieeene

RELTDA.....ccoiiiieeeeen EFPHSFLVSGKQR........c.ccccuveene -TLELQARSRDEMVSWMQACQAAID
DG........... dvrmggsfrgafgnsdKAKNIFRVRFqgDP.................. spgHSHTLQANDVFHKQQWFNCIRAAIA
.RLVHSGSG........cccveeee crspsIGSDLTFATRTgSR.................. qgiEMHLFRVETHRDLSTWTRILVQG(
'SEDQ....oiiiireene qamvKTPNTFAVCTKHR..................... -GVLLQALNDKDMNDWLYAFNPLLA
IS..IVQAVPEH.........cocire pKKDFVFCLSNsSLG..................... DAFLFQTTSQTELENWITAIHSACA
DVRTATAL....coeiiiiaiene. empDRENTFVVKVeGP..................... SEYILETSDALHVKAWVSDIQECLS
[TPDVNL..cooiiiiieee, SGQKFNIKLLIpVA.................. egmNEIWLRCDNEKQYAHWMAACRLASK
‘GIQC.....cc e kmkykaPTDHCFVLKHpAQI................ gkesqYIKYLCCDDARTLSQWVMGIRIAKY
DPuiie sGDEPIFHISHIDR.............c..c.... -VYTLRAESINERTAWVQKIKAASE
YLGVKK...oooiiiiiiieeee kirpPTCWGFTVVHeTE................. khekQQWYLCCDTQMELREWFATFLSVQI

ZSEEE......cooiiiiies WGVPHCLTLRGQRAQ.........ceeennene. -SIIVAASSRSEMEKWMEDIQMAID



AVQSVPEH.......coiiiie pKKEHVFCLSNSCG..........cccc...... DVYLFQATSQTDLENWVTAIHSACA

'KVGRKE.......cc.eeeeverrnen. tETKYGLRIDNISR..........cc......... -TLILKCNSYRHARWWGGAIEEFIR
VHSGPG.........ce... kgspqaGMDLSFATRTgTK.................. qgiETHLFRAEISRDLSHWTRSIVQGCH
CERTPAP............. prtnagpagardalDKQYYFTVLFgHD................... ggKPLELRCEEEQAGKEWMEAIHQ
ZPDG.............. sdddpkgsghmfgHLDFKIVVEPpDA................... asFTVVLLAPSRQEKAAWMSDISQCVD
KLEDS......cccovvvveeernenn. eNHRNAFEISGsMI..................... ERILVSCTSQQDLHEWVEHLQKQTK
APSK.eiiiiieeeeeeeei KDGFCFKLFHpLDvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALF
SHVEG.....coooece -DPCKFALWSQRT................. pssdNKTVLKASNIETKQEWIKNIREVIQ
RAPSP................ krgtsskesgeKQQHYFTVNFsND................... sgKTLELRTEDAKDCDEWVAAIARASY
EDLQDG........... evrlggsirgafsnneRVKNFFRVSFKNG.................. sgsQTHSLQANDTFNKQQWLNCIRQ
VRPVTQG.......cceenee. dvyraeteEIPKIFQILYaNE................. gecrKkDVEMEPVQQAEKT----NFQNHKG
SSNL...ooviiiieeeeciie, NMPRTFLVSGKQR........cccceeueeee -SLELQARTEEEKKDWVQAINSTLL
SSNL...ooveiiiieeeeeie NMPRTFLVSGKQR........cccceeueeee -SLELQARTEEEKKDWVQAINSTLL
VYMSL......ccocc... agkkkhgaPTPYGFCLKPnKA................. ggprDLKMLCAEEEQSRTCWVTAIRLLKD
ADIVKP.......covveeieeiiie, NAACTFITGrKR.........ccccuue. -SLELQTRTEEEKKEWIQVIQATVE
MOP.eeeeieeeeeeeee sSDEPVFHISHIDR..................... -VYTLRTDNINERTAWVQKIKGASE
'AHE........cccocoiien, -EKGLFLISMgVK................... dpEMVEVHASSREERNSWIQIIQDTIN
IANQ........ccevrereeeinn. -AKGMFLISSgPP..........ccc........ EMYEVHAASRDDRTTWIRVIQQSVR
LGITENVKG. ... -DTKKFEIWYnAR.................... eEVYIIQAPTPEIKAAWVNEIRKVLT
NVYWVTQG........cccoerennen. rklygmPTDFGFCVKPNKL................ rnghkGLHIFCSEDEQSRTCWLAAFRLF
DEPEN............... IddeakgagpelEHLEFKIGVePK................. dslpFTVILVASTRQEKAAWTSDIIQCVD
/ANE.......cccoooiiiee, -ERGMFLISASSA................... gpEMYEIHTNSKEERNNWMRRIQQAVE
T, dkenkKWSYGFYLIHtQG.................... gNGLEFYCKTKDLKKKWLEQFEMALS
YLIAG. ... kkqgynaPNEHGMCIKPnKA................ ktemkELRLLCAEDEQIRTCWMTAFRLLKY
JPMH......ccoee nkdikKWSYGFYLIHIQG.................... kQGFQFFCKTEDMKRKWMEQFEMAMS
DSSG...ceiiieeiieene erdnkKWSHMFLLIEdQG.................... aQGYELFFKTRELKKKWMEQFEMAIS
PMH................. nkdikkshgkMWSYGFYLIHIQG.................... kQGFQFFCKTEDMKRKWMEQFEMAMS
KDDT..ovveeeevieeeeeiie. sEYKHAFEIILKDG..................... NSVIFSAKSAEEKNNWMAALISLQY
EDA....coooiieeieee, cEYRHAFELVSKDE..................... NSVIFAAKSAEEKNNWMAALISLHY
MVN......oooeees fseavsnIlGLVAGILATSVDR..........c.......... RHVQLFADSKKVCQKWLQVMNSRSF
MVN......cooeeees fseavsnIlGLVAGILATSVDR..........c.......... RHVQLFADSKKVCQKWLQVMNSRSF
NAN.......... IpifsiidpphefligeNYQSAFVIQEKQT.............. etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
NAN.......... IpifsiidpphefligeNYQSAFVIQEKQT.............. etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
VTKTDDI.....ooeeeeiiieeens VISGGKTAIKLIPpAP......... gaakaavmftppKVHYFTCENNEELHRWSSAFLKAT
VTKTDDI.....oooeeeiiieeenns VISGGKTAIKLIPpAP......... gaakaavmftppKVHYFTCENNEELHRWSSAFLKAT
SLAKP............... fpssedavvlksTNSLYFDLETSSQ.......ccceevveeenee LKLRFAGPSPKDAQGWIDALNYWAA
IDNHY ....ccoeies sdeeelegylYFESGFRIIFSNG..................... DYIDFYAETVGEKDEWMSTLRQHLG
SADKVRKQ......cooieiiiiiieeees GRRFCFEVVTpKL........cccuvveee... -KRLYQATSAEEMDSWIEAICEAAK
VRPAQSV.....cooveveeiiiee SRKFCFEVITpQT......coccveeenee -KRTYQATSKAEMHSWIEAIQYSIS
VRPAQSV.....cooveveeiiiee SRKFCFEVITpQT.......ccccvveenne -KRTYQATSKAEMHSWIEAIQYSIS
IITRKN............. frkahskdtnekirLSHHSFKIKNrQK..................... -VMKLSVRSG----RWLQQFINSVQ
PSE-...coooiiieeeee -KKPKFKITGKDA............. tkkifgarlNDYAFRASNNTELMRWWEALNTHIA
FSVLPSN........ccvveeee. HRKFCFQIKTKSV......c.cooivieeee. -SYILQAETHMEMLEWGSVINNARE
........................... -SPKTFFLYLNEK.....................-IRLIATSNEDAEEWVHVLRSTTG
RSKS-....ccoiiiees -RTFCFKLRFKSS............... tknfeiQACELSVADNMECYEWMDLISSRAL
LVHDPK-......cccovveeeeirie. -QPTVFQVIGKGS.........ccuevee. VRYSVKANSPVEAKKWIAAISSAIE
\EINVP......cvvvriine. esSHKYFFTVITgNK........ccc.e....... -PIEFRVDNEDSLILWVAALKTSID

JARNY ....ccvvveennn reqykisseNEKRWFTIIYCAD.................. NkIKAMHMISPTLDAHNQWIMALEGLKT
JARNY ....ccvvveennn reqykisseNEKRWFTIIYCAD.................. NkIKAMHMISPTLDAHNQWIMALEGLKT
MAE-...c --THEINVDSgVE...........cc........ -LWNLRAHTHQDWLRWCNALEKAKN

LASPNLPP.........ccoevrrrnn. sinsNRNNVFYLNIpGN..........cceeee. ECYLFEAPSVLAMNEWIHSLNFNAA



‘CDRDKK.......oeeiieiiiieene NVRNCSFTVIFDG..........ccocuee. SEETLCAPTEESMIEWVAKINYIST

RMVK oo NNEHGWVVETPTK......cccvvvrreeee. -SWSFEDPNG-PASAWVELLDKASS

RIMVK oo NNEHGWVVETPTK.......ccvvvrreeee. -SWSFEDPNG-PASAWVELLDKASS
‘CDRDKK.....covvveeeeeiiiiiinns NVRNCSFTVIFrDG..................... SEETLCAPTEESMIEWVAKINYIST
NEPGTG-...eeeeeeeeeee -—-NKFTINFnNG..................... KSETLEALDPESKNTWITDLKNAIA
5TTTdrtfdeinygshalprvygdgwrsvedESSRCFTLWFgTRnsnvpsntdkihftkkigysgK SMVFMARSRQERDLW
TLRTLDNS................. dnivmecgkNLTNALVVSTILK.................... NRYFLQFGNKESFNAWNSAIRLCL®
LPASDD............... drlislyaaslgKkGKYCFKLVPpQP.......... gskkgltftepRVHYFAVENKSEMKAWLSAIIKAT
/PAKED............... dklvslyaastgKk GRYCFKLLPpQP.......... gskkgltftgpRTHYFAVDNKEEMRGWMAALIK
IPkssgnhmstaygdrktsnteisnanpnTDEFSFKIRNtAT.................... gESFKFFTESAEVLNQWIDAIMESFK
TQL- e, -KQYCFELVRcSDrnsvssgssssinvssdsnskKSIYIATKTESDLHSWLDAIFAKCP
NL...ooiiiriieeeen, pedrfGTRNGFLITEhKK............... sglstsTKYYICTETSKERELWLSAFSDYID
RFSGNKIleefgiendannildkngkskthgkksNISSKLLLLTIEN................... seRKLKIICKSESSLKQWMSSIIKM
3SnnsnnssssslfklsanepkldirgriMIMNLNQIIPgNN........ rsinitwesikeqGNFLLKFKNEETRDNWSSCLQQLI
HSRK.................. nstsspnstGSDAKFVLHAKQN............... giirrgHNWVFKADSYESMMSWFDNLKILTS
ASSThkflkgskpknkntksseldqfyaaagkESNNYVTWTIKI..................... VSPEPSEEELKHFKRWVQDLKNL
HSKK.......co o tksnseQGKNKFILRTNSN............... glihrgHNWVFKVDSYDDMIEWFGNIKALSS
/QDN......... iigsgamksnvenkntkRKSGNFTVSFpEN................ ingpkLVLEFQTRSVEEAHKFMDCINFW;
RIQL-...ccoiiiiiieeeeeen, -KQNCFEILRaTD...gkenispinsyfyesnskRSIFISTRTERDLHGWLDAIFAKCP
RYDPEED-.........ccccvvrrrreeenn. -RKFCFEVKIfGN......... kvteahdnmskdITLVFQTSNYLDLKSWLIAFEATF
TVEYLPKE..........cceeiiiinns PRNFCFKLRIgNP........... nckteeentyIDIILQAESIDELKSWINTLTSHKR
HIDSS-...oo -EKLNFELLGQIT.................. gtTRWRLKGNHPIETTRWVNAIQSAIR
HLDSS-....ee, -EKLKFEIIGgNN................... gvIRWHLKGNHPIETNRWVWAIQGAIR
VTDPNPY ...ooovviieiiiiiis ptgLYHKSIVVTTeTR..................... -TIKFTCPTRQRHNIWYNSLRYLLQ
IKHT ...t INgSATKTFKLYTAES..................... -TFKFNADSEFSAKSWVNALKKEQF

ANKK-. e, --DKIIIDSgME...................... -VWVLKATTKENWQSWVDALQTCFD

D]\ skmkNDDTNFALITDE..................... -RLSFKAANDQDMVDWIINFKSGIL

IPTDY .. tKKSFVLRMSCEeSE...........cc....... -QFLLRFSHIDDMIDWSMYLSIGIS
KSIMEL..........c........ inhrnipAYYYAFKIVMgNG..................... HEYLIQTASSSDLTEWIKMIKASKR
N.......... edigadngggrnftdwvLFNECFQLVFdDG..................... ERITFNAECSEEKSDWYNKLQEVVE
’VRSLDAN............. dqviiasenektkkDLDNVLVVSTILK..................... NRYFLKFKNSKSFKTWNAAIRLSLI
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Park et al, Supplementary Table 6:
RFC scores calculated for mouse, human, Dictyostelium, C.elegans, Drosophila, zebrafish, S.Ce

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 59 NP_508888

Celegans WO09C5.5-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 -01 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 271 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 221 XP_696146 258..360
Danio zgc:101089-PH1 201 NP_001004646 |(1..79
Danio LOC100004188-PH1 19.6 XP_001343551 |24..140




Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio

LOC567753-PH1
osbpl6-PH1
zgc:63721-PH1
LOC100002149-PH2
zgc:153787-PH1
LOC569779-PH1
LOC565754-PH1
zgc:153920-PH1
zgc:154018-PH1
LOC558834-PH1
zgc:92634-PH1
max1-PH1

plek-PH1
LOC797259-PH1
LOC568768-PH1
LOC570940-PH1
LOC568764-PH1
LOC571486-PH1
zgc:153733-PH1
LOC567300-PH1
LOC564212-PH1
si:dkey-183c¢16.1-PH2
zgc:158404-PH1
si:dkeyp-15g12.1-PH1
LOC562517-PH1
osbpl1a-PH1
LOC100002282-PH1
LOC561507-PH1
LOC563491-PH2
cnksr1-PH1
LOC792661-PH1
LOC559281-PH1
si:ch211-193c2.2-PH1
LOC571767-PH2
LOC569779-PH2
LOC571341-PH1
LOC562490-PH1
zgc:56306-PH1
LOC568653-PH1
LOC564823-PH1
LOC570918-PH1
LOC562940-PH1
LOC793364-PH2
LOC572001-PH1
LOC100004413-PH1
LOC560305-PH2
plekhf1-PH1
LOC559690-PH1
LOC559168-PH1
LOC794462-PH1
LOC559353-PH1

19.2
18.4
16.6
16.3
14.5
14.1
14.1
14.0
13.9
13.2
12.6
12.5
12.2
12.0
11.4
10.0
9.4
9.3
9.2
7.6
7.0
5.9
5.5
5.0
4.7
4.4
4.4
4.3
3.8
3.7
3.2
1.9
1.7
1.3
1.2
0.9
0.7
0.3
0.3
0.0
-0.1
-0.2
-0.8
-1.1
-1.6
-1.9
-2.1
-2.1
-2.1
-2.1
-2.2

XP_696146
NP_001005927
NP_957334
XP_001342004
NP_001070812
XP_698280
XP_694119
NP_001070792
NP_001070226
XP_687193
NP_001038623
NP_001070987
NP_957135
XP_001337715
XP_697212
XP_699568
XP_697207
XP_700175
NP_001038864
XP_695683
XP_692653
XP_684366
NP_001074034
XP_692142
NP_001038452
NP_001038547
XP_001342108
XP_690002
XP_691944
NP_991222
XP_001332225
XP_687702
XP_693644
XP_700481
XP_698280
XP_700015
NP_001038451
NP_956609
XP_697087
XP_693245
XP_699541
XP_691398
XP_001332264
XP_700746
XP_001343730
XP_688794
NP_956634
XP_688145
XP_687576
XP_001334425
XP_687779

12..107
72..161
214..305
257..362
445..531
1191..1284
61..160
16..122
15..110
562..657
1746..1846
648..735
7..99
2.101
325..420
216..298
112..206
137..251
20..108
173..261
794..902
525..616
22..143
215..306
952..1073
242..336
<37..82
61..108
<1331..1357
441..537
38..132
13..113
19..112
167..258
1369..1473
16..112
212..303
24.121
5..96
749..846
1337..1446
71.177
658..753
23..121
71.177
813..908
33..128
175..259
6..118
110..222
807..921




Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio

zgc:158267-PH1
LOC569229-PH1
LOC562683-PH1
LOC562468-PH1
LOC561110-PH1
LOC562124-PH1
LOC559690-PH3
LOC558831-PH1
zgc:76914-PH1
LOC798450-PH1
LOC560919-PH1
LOC100002931-PH1
LOC563283-PH1
LOC564545-PH1
LOC558931-PH1
LOC558931-PH3
skap2-PH1
zgc:158223-PH1
LOC565122-PH1
LOC562503-PH1
LOC559690-PH2
stap2-PH1
LOC555479-PH1
LOC558241-PH2
LOC100001577-PH1
LOC100003191-PH1
LOC100003662-PH1
zgc:63749-PH1
LOC100003547-PH1
LOC100006857-PH1
LOC566919-PH1
zgc:154069-PH1
als2-PH1

zgc: 77177-PH1
LOC566523-PH1
zgc:114084-PH1
si:dkey-19f21.3-PH1
LOC555290-PH2
LOC557337-PH1
LOC561644-PH1
LOC569681-PH1
si:dkey-121a11.4-PH1
LOC560525-PH1
LOC562244-PH1
zgc:153779-PH2
LOC560226-PH1
LOC571713-PH1
LOC100002149-PH1
zgc:136983-PH1
LOC569534-PH1
zgc:153917-PH1

-2.3
-2.8
-3.2
-3.8
-3.9
-3.9
-4.1
-4.3
-4.4
-4.4
-4.5
-4.5
-4.6
-4.6
-4.7
-4.8
-4.9
-4.9
-4.9
-5.0
-5.3
-5.4
-5.6
-5.6
-5.6
-6.1
-6.2
-6.4
-6.4
-6.7
-6.7
-6.8
-6.8
-6.8
-6.9
-7.1
-7.3
-7.4
-7.6
-1.7
-1.7
-7.9
-7.9
-7.9
-8.0
-8.0
-8.2
-8.2
-8.3
-8.5
-8.6

NP_001073541
XP_697692
XP_691150
XP_690939
XP_689604
XP_690615
XP_688145
XP_687190
NP_998253

XP_001338895
XP_689411

XP_001342598
XP_691739
XP_692968
XP_687312
XP_687312
NP_956922

NP_001073480
XP_693512
XP_690970
XP_688145
NP_942103
XP_683095
XP_686524

XP_001341548

XP_001342811

XP_001343165
NP_957501

XP_001343082

XP_001340547
XP_695297

NP_001071273
XP_685064
NP_998453
XP_694888

NP_001025384
XP_686251
XP_682853
XP_685483
XP_690149
XP_698171

NP_001073306
XP_689027
XP_690730

NP_001073487

XP_001337042
XP_700421

XP_001342004

NP_001038715
XP_698022

NP_001074048

9..99
22.117
133..234
50..146
58..149
269..359
522..601
46..149
5..116
<4..25
1..105
5..81
23..129
316..415
439..524
825..940
108..203
114..210
13..101
145..248
280..365
22..108
582..675
530..619
<6..66
13..113
11..111
1..88
82.174
<603..669
14..114
5..95
<916..988
22..106
389..473
217..308
516..625
1428..1533
414..529
96..184
<5..61
5..107
235..>284
463..575
<522..552
690..>750
81..190
134..230
269..370
145..250
269..359




Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio

zgc:92360-PH2
LOC557123-PH1
LOC100003431-PH1
LOC791497-PH1
LOC563267-PH1
LOC555573-PH1
LOC793629-PH1
LOC558931-PH2
LOC571767-PH3
LOC568912-PH1
LOC558831-PH2
LOC564814-PH1
LOC100004997-PH1
LOC559329-PH1
2g9c:92360-PH1
LOC100004931-PH1
LOC564211-PH1
LOC558237-PH1
arhgap12-PH1
LOC100005196-PH1
LOC562404-PH1
LOC556641-PH1
plekhf2-PH1
LOC560514-PH1
LOC560078-PH1
zgc:158388-PH1
LOC560186-PH1
LOC796268-PH1
LOC565669-PH1
zgc:77233-PH1
LOC100000241-PH1
LOC558931-PH4
LOC100002454-PH1
LOC569403-PH1
LOC556146-PH1
LOC567382-PH1
LOC561879-PH1
LOC792802-PH1
si:dkey-183c¢16.1-PH1
quo-PH1
LOC557435-PH1
LOC565859-PH1
LOC100006233-PH1
LOC566207-PH1
zgc:77021-PH1
zgc:55868-PH1
LOC556974-PH1
LOC565988-PH1
pld2-PH1
LOC561366-PH1
LOC560226-PH2

-8.6
-8.9
-8.9
-9.2
-94
-9.5
-9.7
-9.8
-9.8
-10.1
-10.1
-10.2
-10.6
-10.8
-10.9
-11.0
-11.1
-11.1
-11.2
-11.4
-11.9
-12.0
-12.0
-12.0
-121
-121
-12.2
-12.3
-12.4
-12.4
-12.6
-12.8
-12.9
-12.9
-13.0
-13.0
-13.2
-13.3
-13.3
-13.3
-13.5
-13.6
-13.6
-13.7
-13.8
-141
-141
-14.3
-14.4
-14.6
-14.6

NP_001002715
XP_685219
XP_001339198
XP_001331742
XP_691722
XP_683216
XP_001333425
XP_687312
XP_700481
XP_697365
XP_687190
XP_693236
XP_001344159
XP_683727
NP_001002715
XP_001344109
XP_692652
XP_686519
NP_957168
XP_001344312
XP_690883
XP_684582
NP_956538
XP_689013
XP_688562
NP_001076484
XP_688668
XP_001336583
XP_694028
NP_998407
XP_001335880
XP_687312
XP_001342238
XP_697878
XP_683972
XP_695768
XP_690372
XP_001332401
XP_684366
NP_001004109
XP_685598
XP_694214
XP_001345053
XP_694569
NP_998474
NP_956362
XP_685018
XP_694345
XP_694649
XP_689868
XP_001337042

257..361
388..505
5..107
22..106
455..551
43..144
<19..76
<581..627
465..567
10..108
390..479
219..309
61..147
118..227
134..230
266..355
684..780
86..199
448..541
<4..30
144..263
218..321
33..136
33..125
271..385
271..361
254..344
89..186
14..123
516..624
7..110
954..1046
<78..135
249..359
313..395
92..201
307..394
1037..1131
279..373
1617..1723
483..599
307..394
155..263
307..394
19..105
16..124
10..110
418..513
208..308
376..485
<809..849




Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio

LOC100007833-PH1
LOC561507-PH2
elmo1-PH1
LOC555489-PH1
plcg1-PH1
LOC557560-PH1
LOC571767-PH1
zgc:103749-PH1
veph-PH1
LOC563722-PH1
LOC572192-PH1
LOC561475-PH1
zgc:101886-PH1
LOC566479-PH1
LOC792246-PH1
apbb1ip-PH1
LOC797756-PH1
LOC100002649-PH1
LOC100006357-PH1
LOC562244-PH2
LOC557435-PH2
plekhk1-PH1
LOC798492-PH1
zgc:158353-PH1
LOC794414-PH1
LOC100003123-PH1
plekha1-PH1
LOC566659-PH1
zgc:114072-PH1
DDEFL1-PH1
LOC568502-PH1
LOC557199-PH1
LOC100007743-PH1
LOC556000-PH1
LOC100001680-PH1
LOC572024-PH1
LOC561797-PH1
zgc:153779-PH1
LOC558044-PH1
LOC100001532-PH1
LOC558241-PH1
LOC560813-PH1
LOC568676-PH1
LOC565810-PH1
LOC100006718-PH1
LOC793730-PH1
LOC100005669-PH2
zgc:114084-PH2
LOC555443-PH1
LOC561893-PH1
LOC558152-PH1

-15.0
-15.0
-15.0
-15.0
-15.1
-15.1
-15.3
-15.4
-15.4
-15.5
-15.6
-16.0
-16.3
-16.3
-16.3
-16.3
-16.5
-16.5
-16.5
-16.6
-16.6
-16.6
-16.6
-16.7
-16.9
-171
-17.3
-17.4
-17.8
-17.9
-18.1
-18.4
-18.8
-19.3
-19.3
-19.3
-19.4
-19.4
-19.4
-19.5
-19.6
-19.6
-19.7
-20.2
-20.5
-20.6
-20.7
-20.7
-20.7
-21.5
-21.6

XP_001346187
XP_690002
NP_998256
XP_683105
NP_919388
XP_685738
XP_700481

NP_001006011
NP_997996
XP_692171
XP_700972
XP_689964

NP_001007375
XP_694841

XP_001331566
NP_956928

XP_001338219

XP_001342391

XP_001345128
XP_690730
XP_685598

NP_001005937

XP_001338932

NP_001038398

XP_001334384

XP_001342754
NP_998601
XP_695030

NP_001025299
XP_695781
XP_696927
XP_685305

XP_001346123
XP_683782

XP_001341631
XP_700770
XP_685953

NP_001073487
XP_706955

XP_001341509
XP_686524
XP_689306
XP_697113
XP_694170

XP_001345392

XP_001332688

XP_001340801

NP_001025384
XP_683036
XP_690387
XP_686431

70..132
393..507
<604..671
652..763
29..140
210..>240
58..147
8..95
698..798
1..>45
339..494
15..122
1..91
1..108
294..406
294..406
3..104
80..159
80..159
<789..851
<680..>717
309..415
36..135
308..395
23..110
1179..1281
10..110
67..173
515..623
302..389
159..250
579..688
17..104
64..159
18..139
18..139
73..160
336..>399
2222..2322
18..112
280..392
754..840
307..>360
357..459
73.179
216..327
418..492
418..492
16..124
84..170
515..607




Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio
Danio

zgc:110459-PH1
LOC796543-PH1
LOC562821-PH1
LOC567369-PH1
LOC561700-PH1
LOC567180-PH1
LOC564372-PH1
si:dkey-27p7.2-PH1
LOC557428-PH1
LOC572850-PH1
LOC555298-PH1
LOC560186-PH2
zgc:92147-PH1
rock2a-PH1
LOC100006718-PH2
LOC569090-PH1
LOC566614-PH1
LOC568356-PH2
ect2-PH1
LOC569202-PH1
LOC100003104-PH1
LOC570984-PH1
LOC569320-PH1
LOC571004-PH1
quo-PH2
zgc:92432-PH1
phlda3-PH1
LOC572445-PH1
itsn1-PH1
si:dkey-83d9.7-PH1
LOC562865-PH1
LOC798042-PH1
LOC556216-PH1
LOC558551-PH1
LOC567621-PH2
si:ch211-89p3.3-PH1
rasgrf2-PH1
LOC556834-PH1
LOC560923-PH1
LOC563649-PH1
zgc:136817-PH1
LOC795760-PH1
LOC793364-PH1
cdc42bpb-PH1
LOC558288-PH1
LOC794265-PH1
LOC556727-PH1
LOC562264-PH1
sptb-PH1
zgc:152893-PH1
LOC797187-PH1

-21.7
-21.7
-21.8
-22.0
-22.4
-22.4
-22.5
-22.5
-22.7
-23.0
-23.2
-23.2
-23.5
-23.5
-23.7
-24.0
-24.3
-24.3
-24.3
-24.4
-24.8
-25.0
-25.1
-25.5
-25.8
-26.1
-26.3
-26.8
-26.9
-27.0
-27.0
-27.0
-27.0
-27.7
-28.1
-28.2
-29.2
-29.2
-29.3
-29.4
-29.7
-29.7
-29.7
-29.9
-30.7
-30.7
-31.0
-31.8
-32.1
-32.2
-32.4

NP_001018432
XP_001336898
XP_691286
XP_695754
XP_690204
XP_695565
XP_685777
NP_001038672
XP_685591
XP_686610
XP_682861
XP_688668
NP_001017914
NP_777288
XP_001345392
XP_697546
XP_694984
XP_696774
NP_001003883
XP_697662
XP_001342736
XP_001342717
XP_697793
XP_699647
NP_001004109
NP_001002175
NP_001002455
XP_701253
NP_997065
XP_001336063
XP_691324
XP_001338493
XP_684060
XP_686873
XP_696014
NP_001038559
XP_001335795
XP_684848
XP_689415
XP_692097
NP_001035483
XP_001336024
XP_001332264
NP_001038590
XP_686581
XP_001334201
XP_684692
XP_690750
NP_571600
NP_001038433
XP_001337643

11..98
545..647
27.112
184..271
801..908
467..558
15..103
308..395
169..277
269..367
<20..86
411..489
27.112
1142..1247
221..328
496..611
128..241
351..436
631..759
746..862
31..115
248..368
298..423
491..603
1699..1802
303..408
10..97
47..157
1463..1569
752..911
118..229
269..380
485..584
422..529
1260..1419
1067..1189
25..127
1366..1476
333..441
260..371
237..344
518..631
421..520
1091..1212
439..549
93..203
339..435
<1020..1071
2204..2302
18..129
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 247 XP_638365 T
Dicty DDBDRAFT_0219817-PH1 242 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
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty
Dicty

DDBDRAFT_0185494-PH1
DDBDRAFT_0189208-PH1
DDBDRAFT_0191864-PH1
DDBDRAFT_0188916-PH1
DDBDRAFT_0187100-PH1
DDBDRAFT_0185955-PH1
pdkA-PH1
DDBDRAFT_0204119-PH1
DDB 0229957-PH1
DDB_0229869-PH2
gpaC-PH1
DDBDRAFT_0218370-PH1
DDB _0220701-PH1
DDBDRAFT_0205468-PH1
DDBDRAFT_0168417-PH1
roco6-PH1
DDBDRAFT_0189127-PH1
DDB_0233183-PH1
DDBDRAFT_0167432-PH1
DDB 0231765-PH1
DDBDRAFT_0218370-PH2
DDBDRAFT_0219504-PH1
DDBDRAFT_0191604-PH1
DDBDRAFT_0217683-PH1
ugt52-PH1
DDBDRAFT_0203449-PH1
fimB-PH1
DDBDRAFT_0186714-PH1
DDBDRAFT_0189237-PH1
pdkB-PH1
DDBDRAFT_0168459-PH1
DDB_0229869-PH1
DDBDRAFT_0184540-PH1
DDBDRAFT_0192068-PH1
DDBDRAFT_0218209-PH1
DDBDRAFT_0187197-PH1
DDB_0233318-PH1
Unc104-PH1
DDBDRAFT_0202554-PH1
DDBDRAFT_0205958-PH1
DDB 0233314-PH1
DDBDRAFT_0219353-PH1
VilA-PH2
DDBDRAFT_0184166-PH1
DDBDRAFT_0189961-PH1
DDBDRAFT_0216772-PH1
DDB_0233269-PH1
vilA-PH1

DDB 0233184-PH1
DDBDRAFT_0217683-PH2
DDB_0231560-PH1

13.3
12.1
11.3
11.0
10.3
9.6
8.4
8.3
6.7
6.4
6.3
5.6
5.1
5.0
4.7
3.8
3.5
3.2
2.7
1.8
1.5
1.0
0.8
0.5
0.3
0.2
-0.7
-0.8
-1.6
-1.7
-1.8
-2.9
-3.4
-3.6
-4.3
-5.0
-5.4
-6.3
-6.7
-7.1
-7.1
-7.5
-7.8
-8.1
-8.8
-9.1
-9.1
-9.5
-9.8
-10.3
-10.6

XP_639048
XP_635449
XP_629187
XP_635612
XP_637627
XP_638566
XP_640699
XP_640920
XP_643307
XP_645484
XP_637414
XP_640297
XP_645246
XP_642378
XP_645597
XP_641642
XP_635506
XP_001134564
XP_643800
XP_001134600
XP_640297
XP_635981
XP_629952
XP_643465
XP_636616
XP_642501
XP_643269
XP_637967
XP_635399
XP_638523
XP_645471
XP_645484
XP_629480
XP_629072
XP_641428
XP_637470
XP_629202
XP_635456
XP_643663
XP_641573
XP_001134615
XP_636680
XP_636652
XP_629771
XP_646875
XP_646779
XP_001134474
XP_636652
XP_001134565
XP_643465
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 |sI-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  |PId-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  [tGEF-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
Human AKT1-PH1 70.2 NP_001014432
Human AKT3-PH1 68.0 NP_859029




Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human

AKT2-PH1
LOC653583-PH1
PHLDB2-PH1
RASA2-PH1
PHLDB1-PH1
TEC-PH1
RASA3-PH1
GAB1-PH1
BTK-PH1
GAB2-PH1
GAB3-PH1
OSBPL3-PH1
ITK-PH1
GAB4-PH1
PLEKHA1-PH2
SH3BP2-PH1
OSBPL6-PH1
DAPP1-PH1
DAPP1-PH2
PLEK2-PH1
PLEKHA2-PH2
OSBPL7-PH1
PLEK2-PH2
BMX-PH1
PDPK1-PH1
DEF6-PH1
RASA1-PH1
MYO10-PH2
C100rf81-PH1
LOC730393-PH1
PLEK-PH1
CNKSR2-PH1
PLEK-PH2
PLEKHH2-PH1
SBF2-PH1
PLEKHAG-PH1
PHLPP-PH1
CENTD1-PH1
IRS4-PH1
PLEKHA7-PH1
MYO10-PH1
FGD6-PH2
SBF1-PH1
IRS2-PH1
ANLN-PH1
ARHGAP24-PH1
FAM109A-PH1
PLEKHH1-PH1
DOCK11-PH1
CTGLF4-PH1
CENTA2-PH2

64.3
54.8
54.8
48.1
47.7
471
47.0
45.9
45.6
41.9
40.2
38.9
36.1
35.3
33.5
33.3
33.1
31.5
31.5
28.2
26.5
235
22.9
22.0
213
18.3
17.9
17.5
16.4
16.0
13.7
13.0
12.1
10.7
10.4
9.4
9.0
8.9
8.6
8.5
8.1
7.7
7.7
7.1
7.1
6.8
6.3
6.2
5.4
4.5
3.8

NP_001617
XP_933317
NP_665696
NP_006497
NP_055972
NP_003206
NP_031394
NP_002030
NP_000052
NP_536739
NP_542179
NP_663162
NP_005537
NP_001032903
NP_001001974
NP_003014
NP_665682
NP_055210
NP_055210
NP_057529
XP_945579
NP_665741
NP_057529
NP_975010
NP_112558
NP_071330
NP_002881
NP_036466
NP_079165
XP_001125992
NP_002655
NP_055742
NP_002655
NP_742066
NP_112224
NP_055750
NP_919431
NP_056045
NP_003595
NP_778228
NP_036466
NP_060821
NP_002963
NP_003740
NP_061155
NP_001020787
NP_653272
NP_065766
NP_653259
NP_001071153
NP_060874




Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human

PLEKHAS5-PH1
OSBPL1A-PH1
PLEKHH1-PH2
TBC1D2-PH1
CNKSR1-PH1
ROCK1-PH2
PLEKHH2-PH2
LOC727758-PH2
SWAP70-PH1
CENTA1-PH2
PIP3-E-PH1
FGD5-PH2
FLJ44817-PH1
CTGLF1-PH2
PLEKHB2-PH1
FLJ32810-PH1
ARHGAP27-PH1
IRS1-PH1
PLCB1-PH1
KIAA1975-PH2
MYO10-PH3
SNTG2-PH1
DOK2-PH1
CTGLF1-PH1
PLCD3-PH1
SNTG1-PH1
CENTD3-PH1
PLEKHH3-PH1
CENTG2-PH2
PLEKHK1-PH1
ARHGAP25-PH1
LOC728005-PH2
PHLDAS3-PH1
FLJ21438-PH1
DGKK-PH1
FGD2-PH2
DGKD-PH1
DOCK9-PH1
CENTG2-PH1
CENTD3-PH2
CENTD2-PH3
CENTD2-PH1
CENTB2-PH1
FARP2-PH2
M-RIP-PH1
PLEKHM2-PH1
SKAP2-PH1
PLEKHA3-PH1
OSBPL9-PH1
DNM3-PH1
PLEKHQ1-PH1

3.5
2.8
1.7
1.6
1.0
0.9
0.8
0.5
0.2
-0.4
-1.1
-1.2
-1.6
-1.6
-1.6
-2.0
-2.5
-2.6
-2.7
-2.8
-2.9
-3.1
-3.1
-3.2
-3.2
-3.3
-3.3
-3.3
-3.5
-3.6
-3.7
-4.1
-4.3
-4.6
-4.9
-5.0
-5.0
-5.2
-5.2
-5.3
-5.3
-5.5
-5.5
-5.8
-6.2
-6.3
-6.4
-6.4
-6.8
-6.8
-7.0

NP_061885
NP_579802
NP_065766
NP_060891
NP_006305
NP_005397
NP_742066
XP_001125808
NP_055870
NP_006860
NP_056368
NP_689749
XP_943145
NP_597703
NP_001026876
XP_001127637
NP_954976
NP_005535
NP_877398
XP_942322
NP_036466
NP_061841
NP_003965
NP_597703
NP_588614
NP_061840
NP_071926
NP_079203
NP_001032208
NP_660350
NP_001007232
XP_001127181
NP_036528
NP_075055
NP_001013764
NP_775829
NP_690618
NP_056111
NP_001032208
NP_071926
NP_001035207
NP_001035207
NP_036419
NP_055623
NP_055949
XP_943674
NP_003921
NP_061964
NP_683707
NP_056384
NP_079477




Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human

OSBPL10-PH1
CENTA2-PH1
RTKN-PH1
PLCB3-PH1
PLEKHA4-PH1
DGKH-PH1
CENTB1-PH1
PRKD2-PH1
ARHGAP26-PH1
CENTG3-PH1
ARHGAP15-PH1
CENTA1-PH1
PRKD3-PH1
APPL1-PH1
PLEKHO1-PH1
FAM109B-PH1
FGD3-PH2
CENTB5-PH1
PLEKHA2-PH1
PLCH2-PH1
PLEKHF2-PH1
CENTD2-PH2
AFAP1-PH2
ARHGAP21-PH1
DKFZP434B0335-PH1
OSBPL11-PH1
PSD-PH1
LOC389072-PH1
RASAL1-PH1
ELMO2-PH1
CADPS-PH1
PLCB4-PH1
AFAP1L1-PH2
KIAA1975-PH1
CIT-PH1
SYNGAP1-PH1
PLEKHAS8-PH1
PSD3-PH1
CENTG1-PH2
PLEKHG2-PH1
PLCG1-PH1
APPL2-PH1
AFAP1L1-PH1
PLEKHF1-PH1
PHLDA2-PH1
DOK4-PH1
PLEKHJ1-PH1
DNM1-PH1
PLEKHB1-PH1
ABR-PH1
CADPS2-PH1

-7.2
-7.5
-7.9
-8.0
-8.1
-8.2
-8.2
-8.3
-8.4
-8.5
-8.5
-8.7
-8.7
-8.7
-9.0
-9.1
-9.6
-10.0
-10.1
-10.1
-10.4
-10.4
-10.5
-10.6
-10.6
-10.7
-10.8
-10.9
-10.9
-11.2
-11.2
-11.4
-11.6
-121
-12.2
-12.3
-12.7
-12.7
-12.7
-12.7
-12.8
-13.0
-13.6
-13.6
-13.7
-13.9
-14.2
-14.3
-14.3
-14.5
-14.5

NP_060254
NP_060874
NP_001015055
NP_000923
NP_065955
NP_690874
NP_055531
NP_001073351
NP_055886
NP_114152
NP_060930
NP_006860
NP_005804
NP_036228
NP_057358
NP_001002034
NP_149077
NP_085152
XP_945579
NP_055453
NP_078889
NP_001035207
NP_067651
NP_065875
NP_056210
NP_073613
NP_002770
NP_001073944
NP_004649
NP_877496
NP_003707
NP_877949
NP_689619
XP_942322
NP_009105
NP_006763
NP_116028
NP_996792
NP_055585
NP_073746
NP_002651
NP_060641
NP_689619
NP_077286
NP_003302
NP_060580
NP_060519
NP_004399
NP_067023
NP_068781
NP_060424




Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human

DAB2IP-PH1
ARHGAP10-PH1
FARP1-PH2
RALGPS2-PH1
CENTD1-PH3
FGD6-PH1
OPHN1-PH1
ARHGEF5-PH1
DEPDC2-PH1
VEPH1-PH1
TRIOBP-PH1
FGD4-PH2
PLEKHG3-PH1
AFAP1-PH1
FGD5-PH1
M-RIP-PH2
DNM2-PH1
CENTG1-PH1
ELMO1-PH1
ADRBK2-PH1
FGD1-PH2
ARHGAP12-PH1
PLCB2-PH1
DOK®6-PH1
ARHGAP9-PH1
ARHGEF19-PH1
CENTD1-PH2
CDC42BPG-PH1
PLCH1-PH1
DDEFL1-PH1
PLEKHA1-PH1
SNTB2-PH1
TIAM2-PH2
DOK7-PH1
SPTBN5-PH1
BCR-PH2
ARHGAP22-PH1
OSBP2-PH1
ALS2-PH1
PREX1-PH1
OSBP-PH1
RASAL2-PH1
PLCD1-PH1
COL4A3BP-PH1
PLEKHN1-PH2
RALGPS1-PH1
NGEF-PH1
RASA4-PH1
LOC727758-PH1
TRIO-PH2
SH2B3-PH1

-14.6
-14.8
-14.9
-15.2
-15.4
-15.4
-15.4
-15.5
-15.6
-15.7
-15.8
-16.0
-16.1
-16.1
-16.2
-16.2
-16.3
-16.7
-17.0
-17.2
-17.5
-17.6
-17.8
-17.9
-18.0
-18.1
-18.1
-18.1
-18.1
-18.2
-18.4
-18.4
-18.4
-18.9
-19.2
-19.3
-19.6
-19.8
-19.9
-19.9
-20.0
-20.4
-20.5
-20.7
-20.8
-20.8
-21.0
-21.1
-21.2
-21.3
-21.3

NP_115941
NP_078881
NP_005757
NP_689876
NP_056045
NP_060821
NP_002538
NP_005426
NP_079446
NP_078897
NP_619538
NP_640334
NP_056364
NP_067651
NP_689749
NP_055949
NP_001005362
NP_055585
NP_001034548
NP_005151
NP_004454
NP_060757
NP_004564
NP_689934
NP_115885
NP_694945
NP_056045
NP_059995
NP_055811
NP_060177
NP_001001974
NP_006741
NP_036586
NP_775931
NP_057726
NP_067585
NP_067049
NP_110385
NP_065970
NP_065871
NP_002547
NP_733793
NP_006216
NP_112729
NP_115505
NP_055451
NP_062824
NP_008920
XP_001125808
NP_009049
NP_005466




Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human

PSD2-PH1
IQSEC1-PH1
PLCL2-PH1
DDEF2-PH1
PLD2-PH1
PRKD1-PH1
SPTBN4-PH1
ARHGAP23-PH1
APBB1IP-PH1
DDEF1-PH1
OSBPL8-PH1
SGEF-PH1
ARHGEF16-PH1
TIAM1-PH2
CDC42BPA-PH1
FLJ21767-PH1
OSBPL5-PH1
AFAP1L2-PH1
SKAP1-PH1
RAPH1-PH1
PLCD4-PH1
SPTB-PH1
IQSEC2-PH1
LFDH-PH1
PSD4-PH1
SH2B2-PH1
ITSN1-PH1
SNTA1-PH1
ABR-PH2
CDC42BPB-PH1
FLJ10357-PH1
PLEKHM1-PH1
C90rf100-PH1
BCR-PH1
SH2B1-PH1
LOC440456-PH1
EXOC8-PH1
PLEKHN1-PH1
FGD2-PH1
PLD1-PH1
PLCL1-PH1
ECT2-PH1
ADRBK1-PH1
OBSCN-PH1
SPTBN1-PH1
ITSN2-PH1
MCF2L2-PH1
SNTB1-PH1
ARHGEF6-PH1
FGD4-PH1
NET1-PH1

-21.5
-21.6
-22.0
-221
-22.2
-22.2
-22.3
-22.5
-22.5
-22.5
-22.7
-23.3
-23.7
-23.7
-23.9
-24.0
-24.0
-24.0
-24.2
-24.3
-24.3
-24.3
-24.7
-24.7
-25.1
-25.3
-25.5
-26.0
-26.2
-26.4
-26.5
-26.8
-27.0
-27.0
-27.2
-27.4
-27.7
-27.9
-27.9
-28.2
-28.3
-28.7
-28.9
-29.0
-29.3
-29.9
-30.0
-30.0
-30.0
-30.0
-30.1

NP_115665
NP_055684
NP_055999
NP_003878
NP_002654
NP_002733
NP_066022
XP_941689
NP_061916
NP_060952
NP_001003712
NP_056410
NP_055263
NP_003244
NP_003598
XP_001132988
NP_065947
NP_001001936
NP_003717
NP_998754
NP_116115
NP_001020029
NP_055890
NP_001071174
NP_036587
NP_066189
NP_003015
NP_003089
NP_068781
NP_006026
NP_060541
NP_055613
NP_116207
NP_067585
NP_056318
XP_945133
NP_787072
NP_115505
NP_775829
NP_002653
NP_006217
NP_060568
NP_001610
NP_443075
NP_003119
NP_006268
NP_055893
NP_066301
NP_004831
NP_640334
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
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

Akt2-PH1
Phidb2-PH1
LOC232970-PH1
Phidb1-PH1
Rasa3-PH1
TEC-PH1
Rasa2-PH1
Gab1-PH1
Btk-PH1
Gab3-PH1
Gab2-PH1
Itk-PH1
Plekha1-PH1
Sh3bp2-PH1
Osbpl6-PH1
Osbpl3-PH1
Plek2-PH1
Dapp1-PH1
Plekha2-PH2
Plek2-PH2
Osbpl7-PH1
Bmx-PH1
PDPK1-PH1
Rasa1-PH1
Myo10-PH1
Def6-PH1
Plek-PH1
Cnksr2-PH1
9930023K05Rik-PH1
Plekha6-PH1
Plekhh2-PH1
Sbf1-PH1
Sbf2-PH1
Fgd6-PH2
Myo10-PH2
Phlpp-PH1
Plek-PH2
Irs2-PH1
Plekha7-PH1
Arhgap24-PH1
Irs4-PH1
Dock11-PH1
A230106M15Rik-PH1
Tbc1d2-PH1
Anin-PH1
LOC634512-PH1
Plekhh1-PH1
Tbc1d2b-PH1
Osbpl1a-PH1
A130090K04Rik-PH1
Plekha5-PH1

64.3
55.1
53.9
53.7
48.2
47.9
46.9
45.4
44.8
43.1
41.2
37.8
33.5
33.2
33.1
32.0
32.0
30.2
294
241
23.9
213
213
18.5
17.6
17.2
16.0
13.0
12.0
10.5
10.0
9.7
9.2
8.3
8.1
8.0
7.9
7.1
7.0
6.0
5.4
5.4
5.1
5.0
4.9
4.5
4.3
3.7
3.2
29
23

NP_031460
NP_700461
XP_993564
NP_705765
NP_033051
BAE23957
NP_444498
NP_067331
NP_038510
NP_853615
NP_034378
NP_034713
NP_598703
NP_036023
NP_663500
NP_082157
NP_038766
NP_036062
NP_112547
NP_038766
NP_001074903
NP_033889
NM_011062
NP_663427
NP_062345
NP_081461
NP_062422
NP_808419
NP_766229
NP_891846
NP_808274
NP_001074499
XP_982134
NP_444302
NP_062345
XP_990044
NP_062422
NP_001074681
NP_766331
NP_083546
NP_034702
NP_001009947
NP_780683
NP_941066
NP_082666
XP_914353
XP_997012
NP_919315
NP_997413
NP_001028563
NP_659169

A4 44 A-d- -4+
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Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

2610034M16Rik-PH1
Rock1-PH2
Plekhh1-PH2
3830431G21Rik-PH1
Centd1-PH1
Plekhb2-PH1
Irs3-PH1
Arhgap27-PH1
Swap70-PH1
Plcb1-PH1
Phlppl-PH1
Dock10-PH1
LOC630691-PH1
Fgd2-PH2
Plekho1-PH1
Irs1-PH1
Centg2-PH2
Plekhq1-PH1
Plcb3-PH1
Cnksr1-PH1
LOC637116-PH1
Centd3-PH2
Myo10-PH3
Farp2-PH2
Centd3-PH1
Centa2-PH2
Plekhh3-PH1
Phida3-PH1
Rasal1-PH1
A430107D22Rik-PH1
Sntg2-PH1
CENTD2-PH1
DGKD-PH1
Centb1-PH1
Fgd5-PH2
Sntg1-PH2
Dok2-PH1
9030420J04Rik-PH1
C920005C14Rik-PH1
Arhgap25-PH1
Centa1-PH1
9430067K14Rik-PH1
Dock9-PH1
LOC670309-PH1
Centb2-PH1
Dgkh-PH1
Plcd3-PH1
Centa2-PH1
2210010N0O4Rik-PH1
Plcb2-PH1
Skap2-PH1

2.2
21

2.0
0.8
0.2
0.1

-0.2
-0.5
-1.7
-1.9
-2.1
-2.2
-2.2
-2.5
-2.6
-2.6
-2.6
-2.7
-2.7
-2.8
-2.8
-2.8
-2.9
-3.2
-3.3
-3.4
-4.2
-4.3
-4.5
-4.7
-4.8
-4.9
-5.0
-5.1
-54
-5.6
-5.7
-5.9
-6.0
-6.0
-6.2
-6.3
-6.5
-6.5
-6.5
-6.7
-6.8
-6.9
-6.9
-6.9
-7.0

NP_081277
NP_033097
XP_997012
XP_997509

XP_001001345
NP_663491
NP_034701
NP_598476
NP_033328
NP_062651

XP_001003814
XP_896500
XP_909376
NP_038738
NP_075809
NP_034700

NP_001032213
NP_694759
NP_032900

NP_001074516
XP_917803
NP_631945
NP_062345
NP_663494
NP_631945
NP_742145
NP_666142
NP_038778
NP_038860
NP_848900
NP_766539
NM_027180
XM_906228
NP_722483
NP_766319
NP_081947
NP_034201
XP_996933
NP_796365
NP_780685
NP_766311

NP_001034582

NP_001074508
XP_985681
NP_084414

NP_001074805
NP_690026
NP_742145
NP_081686
NP_808236
NP_061243




Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

Centg3-PH1
Plekha4-PH1
Dgkk-PH1
Prkcn-PH1
Dnm3-PH1
Plekha3-PH1
Arhgap26-PH1
Plekhb1-PH1
Plcg1-PH2
Appl1-PH1
Elmo2-PH1
Ophn1-PH1
Arhgef10-PH1
Centa1-PH2
Arhgap15-PH1
Sntg1-PH1
Plekhm2-PH1
Osbpl10-PH1
AA536749-PH1
LOC666407-PH1
Centd2-PH2
Plekhf2-PH1
Centb5-PH1
Psd3-PH1
Plekhk1-PH1
LOC631847-PH1
Centd2-PH3
Fgd3-PH2
Plch1-PH1
Plekhg2-PH1
Osbpl11-PH1
Psd-PH1
Centd1-PH2
Plch2-PH1
Afap111-PH2
Cadps-PH1
Arhgap21-PH1
Centg2-PH1
Cit-PH1
Syngap1-PH1
Cadps2-PH1
PSD3-PH1
Afap1-PH2
Plcg1-PH1
Abr-PH2
Triobp-PH1
Rtkn-PH1
TRIOBP-PH1
Plekha8-PH1
Dok4-PH1
Appl2-PH1

-7.5
-7.6
-7.7
-8.0
-8.2
-8.4
-8.4
-8.6
-8.7
-8.7
-8.8
-9.2
-9.3
-94
-94
-9.5
-9.6
-9.7
-9.7
-9.7
-9.8
-9.9
-10.0
-10.2
-10.3
-10.3
-10.4
-10.6
-10.6
-10.6
-10.7
-10.8
-10.8
-111
-11.2
-11.2
-11.3
-121
-12.2
-12.3
-12.5
-12.7
-12.7
-12.8
-13.1
-13.2
-13.4
-13.6
-13.6
-13.9
-14.0

NP_631892
XP_001003564
NP_808582
NP_083515
NP_001033708
NP_112546
NP_780373
NP_038774
NP_067255
NP_660256
NP_997589
NP_443208
NP_766339
NP_766311
NP_001020548
NP_081947
XP_985312
XP_990315
NP_957697
XP_988727
NP_001035201
NP_780384
NP_997106
NP_808366
NP_001074815
XP_985360
NP_001035201
NP_056574
NP_899014
NP_001077381
NP_789810
NP_082903
XP_001001345
NP_780765
NP_849259
NP_001036082
NP_001074833
NP_001032213
NP_031734
XP_995323
NP_694803
NM_177698
NP_081649
NP_067255
NP_942598
NP_613045
NP_598396
NP_001074771
NP_001001335
NP_444476
NP_660255




Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

Appl2-PH2
Tiam2-PH2
Arhgef5-PH1
Dnm1-PH1
Plekha2-PH1
Abr-PH1
Afap1-PH1
Centd1-PH3
Phlda2-PH1
Gm1527-PH1
Ralgps2-PH1
Ber-PH2
CENTD1-PH1
Rasal2-PH1
Arhgap22-PH1
Afap111-PH1
Centg1-PH2
VEPH1-PH1
Plekhf1-PH1
AA536749-PH2
Dnm2-PH1
Fgd5-PH1
RALGPS2-PH1
Centg1-PH1
Elmo1-PH1
Plekhj1-PH1
Farp1-PH2
LOC669434-PH1
Fgd1-PH2
Arhgap12-PH1
Dok6-PH1
Sntb2-PH1
Arhgap10-PH1
CENTD1-PH2
Fgd4-PH2
Plekhn1-PH1
Skap1-PH1
Cdc42bpg-PH1
Veph1-PH1
Fgd6-PH1
Plcb4-PH1
Adrbk2-PH1
Col4a3bp-PH1
Ddefl1-PH1
Als2-PH1
Prkd2-PH1
Osbp-PH1
Ngef-PH1
Plcd4-PH1
BC067047-PH1
Plekhg3-PH1

-14.0
-14.2
-14.2
-14.3
-14.3
-14.5
-14.6
-14.9
-15.1
-15.1
-15.2
-15.3
-15.4
-15.5
-15.9
-15.9
-16.0
-16.1
-16.1
-16.2
-16.3
-16.4
-16.5
-16.7
-17.0
-171
-17.3
-17.3
-17.5
-17.6
-17.9
-18.4
-18.6
-18.7
-18.7
-19.0
-19.1
-19.2
-19.2
-19.3
-19.4
-19.5
-19.5
-19.8
-19.9
-19.9
-20.0
-20.1
-20.2
-20.2
-20.3

NP_660255
NP_036008
XP_984730
NP_034195
NP_112547
NP_942598
NP_081649
XP_001001345
NP_033460
NP_001028651
NP_076373
NP_001074881
XM_132099
NP_808312
NP_722495
NP_849259
NP_001028435
NM_145820
NP_077724
NP_957697
NP_001034609
NP_766319
NM_023884
NP_001028435
NP_932761
NP_076389
NP_598843
XP_980149
NP_032027
NP_001034781
NP_001034262
NP_033255
NP_084389
XM_132099
NP_631978
NP_001008234
NP_001028358
XP_983816
NP_082633
NP_444302
NP_038857
NP_796052
NP_075909
NP_001008233
NP_082993
NP_849231
NP_001028346
NP_063920
NP_683739
NP_808450
NP_722499

2Z2ZZ

pzd




Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

Osbp2-PH1
Spnb4-PH1
Trio-PH2
4933428G20Rik-PH1
Psd2-PH1
Arhgap9-PH1
Ralgps1-PH1
AI586015-PH1
Ddef2-PH1
Rasgrf1-PH1
Centd2-PH1
Osbpl8-PH1
Apbb1ip-PH1
Ddef1-PH1
Prkcm-PH1
Psd4-PH1
Arhgef19-PH1
Pld2-PH1
Afap112-PH1
RASGRF1B-PH1
2610034M16Rik-PH2
Plcd1-PH1
Ect2-PH1
Sh2b3-PH1
Lnk-PH1
Osbpl5-PH1
ABR-PH1
Raph1-PH1
Plcl2-PH1
Arhgef6-PH1
Igsec2-PH1
Arhgef16-PH1
Rasgrf2-PH1
Tiam1-PH2
ltsn1-PH1
Adrbk1-PH1
DOK1-PH1
4631416L12Rik-PH1
Sh2b2-PH1
Ber-PH1
E130112L23Rik-PH1
Snta1-PH1
Exoc8-PH1
Cdc42bpa-PH1
Fgd2-PH1
Fgd4-PH1
Spnb1-PH1
LOC671775-PH1
Plcg2-PH1
Arhgef4-PH1
Rasa4-PH1

-20.5
-20.5
-20.7
-20.7
-21.5
-21.8
-21.9
-221
-221
-22.3
-22.6
-22.7
-22.8
-22.8
-22.8
-23.0
-23.1
-23.1
-23.2
-23.2
-23.5
-23.5
-23.5
-23.8
-23.8
-24.0
-24.3
-24.5
-24.5
-24.5
-24.7
-25.0
-25.0
-25.3
-25.5
-25.7
-26.0
-26.1
-26.1
-26.3
-27.0
=271
-27.2
-27.3
-27.8
-28.1
-28.1
-28.7
-28.8
-29.2
-29.3

NP_690031
NP_115999
NP_001074771
NP_067468
NP_082983
NP_666123
NP_780420
NP_064376
NP_001091637
NP_001034744
NP_001035201
NP_001003717
NP_062329
NP_034156
NP_032884
NP_808279
NP_766108
NP_032902
NP_666214

NM_001039655
NP_081277
NP_062650
NP_031926
NP_032533
XP_995739
NP_077251
NM_198894

NP_001038978
NP_038908
NP_690014
NP_001005475
XP_994560
NP_033053
NP_033410
NP_034717
NP_570933
NM_010070
NP_001074764
NP_061295
NP_001074881
NP_937892
NP_033254
NP_932771
XP_999345
NP_038738
NP_631978
NP_038703
XP_994163
NP_758489
NP_898840
NP_598675

2ZZ

2ZZ

22222

pzd




Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

PId1-PH1
Spnb2-PH1
Net1-PH1
Centd1-PH4
KIF1A-PH1
SH2B1-PH1
Plekhm1-PH1
Sntb1-PH1
Igsec3-PH1
DOK5-PH1
Farp1-PH1
Rock2-PH1
Farp2-PH1
E130306D19Rik-PH1
Arhgef9-PH1
Plekhg1-PH1
Spata13-PH1
Dok5-PH1
Sh2b1-PH1
D10Ertd610e-PH1
Arhgef15-PH1
Fgd3-PH1
PLEKHC1-PH1
Plekhg6-PH1
KIF1B-PH1
Trio-PH1
Itsn2-PH1
Tiam1-PH1
Kalrn-PH1
Cdc42bpb-PH1
LOC640526-PH1
Kalrn-PH2
Spnb3-PH1
Centd2-PH4
Grb7-PH1
Plekhg5-PH1
Arhgef7-PH1
Afap112-PH2
ARHGEF3-PH1
Tiam2-PH1
Grb14-PH1
Mcf2-PH1
Plekhg4-PH1
Arhgef18-PH1
RASGRF1A-PH2
ARHGEF2-PH1
VAV2-PH1B
ROCK1-PH1
Arhgef2-PH1
Fgd1-PH1
Mcf2I-PH1

-29.5
-30.2
-30.2
-30.3
-30.4
-30.5
-31.6
-31.7
-31.7
-31.9
-32.1
-32.1
-32.2
-32.2
-32.4
-32.4
-32.7
-32.8
-32.9
-33.5
-34.2
-34.2
-35.2
-35.3
-35.5
-35.9
-36.0
-36.0
-36.0
-36.8
-37.4
-37.4
-37.9
-38.2
-39.0
-39.8
-41.2
-41.3
-41.5
-41.6
-41.8
-42.6
-42.9
-42.9
-43.2
-44.3
-45.3
-45.7
-46.0
-46.9
-48.4

NP_032901
NP_787030
NP_062645

XP_001001345
NM_008440
NM_011363
NP_898855
NP_057876
NP_001028526
NM_029761
NP_598843
NP_033098
NP_663494
NP_001013395
NP_001028501
NP_001028425
XP_998034
NP_084037
NP_035493
NP_082303
NP_808234
NP_056574
NM_146054
NP_941006
IM_207682
NP_001074771
NP_035495
NP_033410
XP_998128
NP_898837
XP_622736
XP_998128
NP_067262
NP_001035201
NP_034476
NP_001004156
NP_059098
NP_666214

IM_027871
NP_036008
NP_057928
NP_573460

NP_001074802
NP_598723
NM_011245

IM_008487
NP_033526
NP_033097
NP_032513
NP_032027

NP_835177

2Z2ZZ 2ZZ

2z

2ZZ2

22222 2Z2ZZ pzd

Z2Z




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 SPAC11E3.11¢c-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
S.Pombe
S.Pombe
S.Pombe
S.Pombe
S.Pombe
S.Pombe
S.Pombe
S.Pombe
S.Pombe

SPCPB16A4.02¢c-PH1
SPAC23H4.01c-PH1
SPAC6G9.04-PH1
SPAC637.13c-PH1
SPAPYUG7.03c-PH1
SPAC2F7.16¢c-PH1
SPCPB16A4.02c-PH2
SPCp054-PH1
SPCC4B3.15-PH1
SPBC428.07-PH1

-11.2
-11.3
-12.8
-17.7
-21.1
-23.0
-25.8
-27.5
-27.5
-28.5

NP_588026
NP_593405
NP_594113
NP_594631
NP_594704
NP_592986
NP_588026
NP_588075
CAB60689
NP_595185




rrevesaie, and S.Pombe PH-domains

Sequence ||

KKLEGWMMHFI....IsDPERRLKHYWMMQS....... NAIHLYNEYS.egigvnpNRVYRIIPLAELtSVVQNNGK.................
VEKAGWLNKWT.....nYLKGYRQRWFVLDS......nNATLSYYRNPS.....evgHTCRGSINLQEA..RVHTDKT-................
RTFCDVCNKKL......-=====mmm L SDI-........ IRPTPAFECKNC..HFKTHKDH.........ccccveiiienen VAQGSLPMC

ILKQGYLEKKR......--GLFARRRMFLLT.....egPHLLYIDVPN........ LVLKGEVPWTPC..MQVELKN-........cocoviiiennnnn,
IDENGFFLRWL......---IEGKDAVVLDM....... GQIWEARTGG......IpKDGRIMFELEQR..GASETIA-........ccovciieiieeens .
LKYCGYCYCIG....nAWKKWKKRFFCLVQ..vsqyaFAVCSFRQKK........ ADPTEFIQLDGF..TIDYMPES..................
PFRSNPLKRTK......SVSKMEKSLAEANQ....... HSLHRVDASNqpparrhiSQPAREGSLRAC.rSHESLLSS.................

AIKE---NQRQ......--=-=-—-——- ... ---HFSPPA-........ -MPQTVAGKKKR..ESRKIGTN..........cccveernne skhndEEDECFE'
GRMNGWLRVYR...ddmTGSTWIASWAMMDL....... TRISFYTNDG.....adIEKPFFSIDLNKE..QWVLRTGAQ..............
ILRDGKLIFFK.....yEENWTSRNAVRLHV....dptPYILYWRYKDkvfntkelAYEKNYIYLERIL.YyDVRAGKPT................. df
[ILEGSLKRCK..kykIFKTKWVEHYFVLHCrdrernIFAIDEFKTSR.kndlkkrFKLEFVIRVESN.ISVSDPSIL................ ctar
ADSEGAGSYSS......-FSSIASTASRMLG....raaDCLVLMTKR-........--------- NGW..SGDAGSP-.......ccceevcvereireresam==

IDMKGFFDRKQsggkraTIRSWKNYYGILCG....... QLLCFFKDEQ...qflenVAAAPPVYIYGA..QCEQYPEY.................
KHTEGFVKKRPkqgcevrYLLPWSKRWLMVRD....... SFVAYMDHR-........ TEQIRMVLLMDR..DFKVAAGG................
KVLEGQLKEKK..grwrFLKRWNTKYFTLSS....... AALNYSTQHM....ptdsRALLPSIDLRSI.rSVRSLGRG....................
VARQTWVKHQEalgksgkRNNWEDRWAVLCR....... RSLYLCVESP....... aYTTEKTIELGSH.tRVDVCNAIL.............. \
IQMEGWLSLRD.ntkksRKPKWTNCFVALNE....... YSFTIYVDE-........ -KAVSVILLIEA..GAMAHVR-........ccceeviirennn.
ITYHGFLSMYQ..rtgeGLGSWTRYWCALEN....... GEMKFWKQPE....... dEGTKGYTALMDL.sTCCRSEGA..............
ISYIGWVNEYLdddgeeLKIRWQPRFLILKG....... SDVCFFDVPP.....InsEDLNKCVYLYKC.yDVAVKQVP..................
VLHSSQIRFRG......SLGKLLDRFMVVRD......dFCMYTYSSEE....... dICALAMLPLPGC..EVKMCGE-............ccueeee
GRMNGWLRVYR...ddIPESTWTSLWAMMDS....... NHVKFYRDAG....adnlIENPYFTIDLNKE..QWILRTGAQ.............
EAFEGTLIRKHsIdrkaANRSWEKLYAVLRAQ....... NELSFYKDPK...hrdesVHGEPPMALPGC..SVNVASDY...............
LVGEGVLVKMC......-RKKPKQRQFFLFN....... DILVYGNIVI....skkrYNKQRILRLEGV..QVEDLEDD............cccceeenuen.
MEYRGFLHILHplerakKVPIWHKYWSLLHR....... GAILFWSTPAQ...eevheKVPIFQIDLTKC..TNNSIEES....................
PIKQGNLYKKS..sksaLNREWKKKYVCLYS......dGRLTYHTNLK...eymdkTAHGKEMDLKLA..TIRITGRL.................
VTACGFLYVAPfsmqshSAKRWQRRWFTLFD......sGDLTYAIDNS.....mdTLPQLSIDMSLC.yRVSEAHAI...............
VMMEGYLYKRS....snAFKTWNRRWFQIKD....... KQLLYSHRST.....dlePATIMEENLRIC..LVRPAPSN..........c.........
NTMCGYLKRKL...../NSSGWQDLWVVMCC....... HTLYFYRNHN....... eREPLAHLSLMDY..GVGLPTVA................



SIKQGYVYMQEtigrdvLLGRWTKYYCVYSR...etriFTMVSANSAT .ktdmksaVAQTATFKFKSC..SRRPMDSI............
LSAYGDLLLEA.. tfrQAGSKTTRLLFLFE....... EMLLIVKQRG......anYVCKDYIMCSNL..MLNEWICP..........ccccceeurrns
LIRQSEVMKQT......-RKELQPRYLVLFT....... DYLWICRVSS...sgqfdINRSYRIPLEYM..KFERMEED.......................
VIVHGYIKKLG....gpFTSAWQTKYGKLYP....... SRLELYPESL........ TAKPELVFMDQI..EDVCAEMAQ.........ccccevunene.
LKSLGLLRLQTnrkkkaKLSRAQKRFIFFFD....... GAVMFCKKRVtinsepeyFEHKFCIPIISL..GYDTSSRT...................

VEYRGFLYLFD.erspnGEAAWDRYWAMLHR....... GIIFFWKNPI........ DEKNQKVPLSQI..DLTKCTNQ..........c0eevne ]
LLKEGMLYKRE....INnGSANYQETVVFLFN....... DILLYGIKRI.svmplckYEPSAILSLRHC..IVQLDDI-.........cccoceevnnene,
RLKDGEILKYT...sgiFSSKWKKMYAVLFS......dSRLVWFENRG....... dRKPKGSVLLKDV..IPYICVGL........... mtdrm|
LIHEGPLELVE.......-NGRTVDMYAFLFN....... DMFVLTKTKKpigksehylVQRQPVPLDSC..VFCDADSN....................
VNLDGEVKMAE..stitQAGKPKQRYIFLFD....... KVIVVCKAANgasartntFTYKNAYVMSEL..TIDKNASL................. dv

LEKDGDLGMIRsseitkNKKWKTERFVYIFD....... QMIVLCKRHR......ntLKFKDRLAVHSI..DVFDIPDS...........cc0en..e.
FVTQDTLTFWE..prayFKGRGKERQVFLFD....... ISIVFAKRIEvspknikyVIKGKPLPLSEV..SIVEHVEG....................
LLKSGSVQKIS.....sTTEKTEERFIFLFN....... DLVILASERK..migvskYKLRAVFSASHM..QVCEGDNL......................
PDREGWLLKLG.....gRVKTWKRRWFILTD....... NCLYYFEYTT....... dKEPRGIIPLENL..SIREVEDK.........cccccovuerns
PDREGWLLKLG....ggRVKTWKRRWEFILTD....... NCLYYFEYTT....... dKEPRGIIPLENL..SIREVEDP.............c........
PDREGWLLKLG.....gRVKTWKRRWFILTD....... NCLYYFEYTT....... dKEPRGIIPLENL..SIREVEEP...........c.cccuve.
PDREGWLLKLG.....gRVKTWKRRWFILTD....... NCLYYFEYTT....... dKEPRGIIPLENL..SIREVEDS..........c.ccccuerns
PDREGWLLKEG.....gRIKTWKRRWFILTD....... GCLYYFQYTT....... dKEPKGIIPLENL..CVKEVDDP............cccuernne

KMCKGFLVKMG.....gKIKSWKKRWFVFDR.....lkRTFSYYADKH....... eSKLKGVIYFQAI.eEVYYDHLR................. Sé
ALRSGYCVKQG.....nVRKSWKRRFFILDD....... QTVSYYKSEM....... dKEPLRSIRLRDV.IKVNECLVK.........c.ccu...
VILKETLYKKSqqgkrrtSPCNYKERTFILNT....... QDLAYFEQRP.....gkkPTQKGCIELSHI..KCVEIVRS............ccueee. dv



YLKEGYMEKTG....pIQREPFKKRWFILDS.....mdRKLLYFKTQLielgvwfiGSENHGYSVREC..VPKGTRGN..............
I[YKMGPVDKRK......-GLFARRRQLLLTE......gPHLYYVDPVN........ KVLKGEIP--WS.pELRPEAK-........ccccoieiienne
ALKQGWLMKKGggsstiISRRNWRRRWFVLRAQ....... SKLIYYENDT....... eERMKGMLDMHEA KEIIDVTG-................
IVKKGYLLFNK.....gKGKRWKHLYFILEG.....ndAHLIYFESEK......raTKPKGLIDLSVC..SVYGVHDS..........cc0cceuneen.
EIRTGYLNKSP...pakGIKSWKRRFFVLSK..vdkdnYHLSYYRNNE......srDKPLGTIDLSKI..SLLSTAPE............. ahsn
GDCQGWLYKRK.eskgILGWKWKKFWFVLKK....... CSLYWYTSDM....... aEKAEGYINLRDF..TIEQATEC...............
GDCEGWLWKKK.daksyFSQKWKKYWVVLKD....... ACLYWYTNEE....... dEKAEGFVSLPEF..NIDQASEC.............
RSFEGILYKKG.....aLLKPWKPRWFVLDK....tkHQLRYYETRAQ....... dKECKGMIELADV.eSVIPGTPA........ccconeeee.

------ MEKKQ.....sRAQSWRKRWFVLRRgrmsgnpDVLEYYRSKS.......sRKPIRTIDLQEC..EVTIEAEV....................I}
GDCEGWLWKKK.datgyFTQKWKKYWFVLKD....... SNLYWYTNQN....... dEKAEGFISLPEF..RIDRAIEC................
VLKEGYLWKKG.....nLRRNWTERWFCLKP....... GSFSYYVSED....... aRDCRGVIEMDHN.cCVEVLPDR................
VSRQGWLYKQA....ssGVKQWNKRWFVLTD....... RCLFYYKDEK....... eEGVLGSLPLLSF..KIGPVQTS..................
TISEASTTVTTgskdssGMRLWKRKWFVLAD....... FCLFYYKEWCIyptdsreESVLGSIPLPSY..TIAPVGPE................
VDKEGYLYKKR.....eRNTTYLRRWFVLKG....... NLLFYQERPG....... dRNLLGVIVLEGC..MVQACETD..........cc0c......
VIKNGWLHKQD....stGMKMWKKRWFVLSD....... MCLFYYRDEK..eegilgSILLPSFHISML..SVDDHIT-....................
IWKCGYLRKQK.......---HGHKRFFVLRG.psnigpSRLEYYDSEKkaaasgvtCPAKRVIYLSQC.fTVNKRADA...............
SSMSGYLHRSK.....gHKKPWKRLWFVIKN....... KVLYTYAASE....... dVAALESQPLLGF..FLREEKTG..........cccuervne
EVYTGYLQKSPiaknlISQKSWKRRFFVLSK..tvdnnHQLTYYPSSE......rDKPLGKIDLSKI.sLLFTSPDS.............. hpt
[IKKGYLVKKG.....nVNRRNWQERWFVLKP....... GSLIYYVAED....... gKEKKGEILLEES..SVVESVPD..........cccecevunnnen.

PLCQGFLKKRK......-=====mmmemm- L DK....... MLDLRGQYYIYEV.qSVREVNKS..........c.ccovrieann dNNRYMFEI
LLYLGNVKRVD......--=-=----- SVKaQ....... CCLIRFEDNS...efwvIRKDIHSFSSGGE..EVCCICDS............ccceeueeee ppIKEI
EACSKPLWHVF......--mmmmmmemem e -KPPPALECRRC..HVKCHKDH...........ccecviiieene IdKKEDMITPCK

PDCDGWLWKKRkeagvfMTQKWQRFWFVLKG....... PTLYWYNSQQ....... eEKAEGLIKIGSY..NIESAGEH.............
SKLCGYLNKLT...gkgPLRGFKTRWFVYDP.....rkCFLYYFKTPAQ....... dALPIGHIEIGDA..CFSYDVEA.......c.cccocueennn.
VKKVGYLRKPK.......---SMHKRFFVLRA.asasgpSRLEYYENEK..kwrhksGAPKRSIPLESC.fNINKRADS..................
PDKTGFLFKKG.....eRNTAYHRRWCILKG....... NMLFYFEERE....... SREPIGVIVLEGC..TVELCESE.......................
VSFEGYLEMLS......---PRTKVYTLINR....... DKLFLFKSH-........ EEYFQGMGITDI.AMRMANVRD..........cccocveriiieenne gl
FIIRGWLYKEI.rgssgQANLKLKKRWFVLTH....... NSVDYYKSSE......ALKLGSLVLNSL.cSVLVPDER.............ccuc.....
GLVRGWLLREV....qgGWLRQRRFWFVLTS....... DSLDYYSGPD......rdARRLGTLVLTSL.cSVLWPDKH................
VLKQGYMMKKG.....nKRKNWTERWFLLKP....... SLISYYVSED....... ITEKKGDILLDGN.cCVESLPDK...........c..c......
IRKHGYLKKQK......---HGHRRYFVLKD.tsdglpARLEYHENEK...kwknkSAPKRVIFLDSC.ISINKRADA............cco.....
FIKRSQQKKKT......SPLNFKERLFVLTH....... DKISYYDYDA...ekakrKSLKGYVDIEKI..RCVEVVLP.............c....... ed
STKEGPLLYRA.gssyIGKEVWKSCYLVLSN....... GILYQYAERT....... dVTPLMSVTMGGG..HCGGCRRS................
VYKNGFLVRKVgkktprGKRGWKTFYAILKG....... LILYLQKDEYrpdkqlsdEDLKNAVSIHHS..LAMRAADY.................
PDKTGWIRKFC..gkgiFREIWKNRFVILKG....... DQLLISEKEV.....kdeKKIQEVVDLTDY.eKSEELRKA...........cccecn.
SFLCGFLQYSD......RTKPSQRVWCVIPQ....hdaLVLYLYGAPQ....... dVKALCTIPLLGY..QVEDVQRS............c.......
VKKCGYLRKQK......---HGHKRFFVLRE.psdgsrARLEYYESEK...kwknkSAAKRVIPLDSC.ININKRADA...................
PDKTGWIRKFC..gkgiFREIWKNRFVILKG....... DQLFISEKEV.....kdeKKIQEVVDLTDY.eKSEELRKA....................
SVLCSFLHHME....kgSGRGWQKAWFVIPE....nepLVLYIYGAPQ....... dVKAQRSLPLIGF..EVSLPESG..................
LVGEGCLQKLC......-RRGPQPRVFYLFN....... DILVYGSIML....hgriyNNKQNIIPLEEV..QQEDLEDG.............cccuve...
ATKAGWLDKLS....pqGNCVFQRRWVKLEG....... GNLTYYNSEK....... eMYSKGLIPLSAV.KQIRALGE-...................
HGKQGEVFLQH....gkHGEKWKRYWLALHP.asrhgiARLELSEAIQrstvwwrrHPERKVIRLADC.vSVVKLPPH............
IRKCGYLRKQK......---HGHKRFFVLRA.sshvgpSRLEYYDSEKaaaapagaSPPKRVIYLYQC.fTVNKRADS...............



NFKKGWMSKLD......ESGEWRKHWFVLTD....... AGLKYYRDSA....aeerDDVDGEIDLKAC.vKVSEFEVE...............
AEKAGWLKKSS....gkFLSSYKDRYIQLDR....... TAIAVYENEE....... ITTCLEKLELDNY.eTCHELKSA.........cceeerneene,
VSKHGWLYKANnNsaisvTMKSFKRRYFHLTQ..IgdgsYNLNFYKDEK......isKEPKGTIFLDSC.mGVIQNSKV.............
PLKTGWLKKQR.....sIVKNWQLRFFVLRG....... NSLTYHKDDK....... eSTVQGTIPLFSC..QVNELPSN.....................
TKLCGYLNKQG.....gPLKTWKSRWFAYEE.....ksCQLFYYRMAH....... dINSLGKVDLTRA..TFSYPLRG..................
IVMEGYLFKRA....snAFKTWNRRWFSIQN....... NQLVYQKKFK....... dNPTVVVEDLRLC..TVKHCEDI.....................
SFMDGFLYCSAatldrkGKPDMVRRWCTLEG....... GFLSYYDNEK....... iIATPIGRVDIGDV.vSLAINNNQ..........ccuee..

PDKVGWIRRFS..gkgiFREIWRNRFVMLKG....... DHLFIFEKEM.....knnGKTHEVFDLVHY.eRSEELRKA.................
QMMSGCLRVKL....ggEPQGWTNVYGVLKG....... TNLFCYHQKE...dmeanVEPVLTIGINKE.tRIRAAEKD...............
PILSGWLDKLS....pqgGNYVFQKRYVKFDG....... KNLMYFGSEK....... dAYPKGVIPLAAIL.QMARLAK-......cceerirernn.
ILYSGFLYKSGtIsrrtRDADFQKYWCSV-E....... KSILFYESDR....... cHEPSMKIDVKDI..ICLGVSRP................. dssnn
VLKSGYLEKRR.kdhsfFGNEWQKRWCALNN....... SIFYYYGSEK....... dKQQKGEFNIVGY.. TVKMNNTL................
ILKQGYLEKKR.rdhsfFSMEWQKRWCVLNN....... TIFYYFGSDK....... dKQQKGSFYINGY..SAELVPSL...................
SVKEGLLLKQT.....sSFQRWKRRYFKLRG....... RTLYYAKDSK........ SLIFDEVDLSDA..SVAETSTK......coeeviiiernnen,
VVKAGWLKKQR.....sIMKNWQLRWFVLRT....... DHLYFYKDEE....... eTKPQGCIPLQGS..QVNELTAN..........cceee..
TNKSGYVELRG......-~-LKGRVYLSLMG....... TCFRLCKTDAQ....... dFNAGLAIAVVDL.. TAACVKQF.......ccccoviirennn.
CYYEGYLEKRG.....aKEKVARRLWTCLCG....... NTLYFYNNPK....... dTHYVEKLDLSGF.vSLIDDPSR..........ccceeun.

-LCEGSCFRKL.....gNRRRQEKFWFCRLS....INhKLLHYGDLE-........ ESPQGEVPLELL..TDKIAVSD...ikavltgkdcphr
VRKSGYLRKQK......---SMHRRFFVLRA.aseqgpARLEYYENEK. kfrsksPVPKKAVNLDSC.fNINKRADS.................
SIMEGPLSKWT.....n"VMKGWQYRWFVLDY.....naGLLSYYTSKD....kmmrGSRRGCVRLRGA..VIGIDDE-..............
GKNLEALRKPSKkgItigNAGRFSASWFILFN....... DVLV---HAQ........ FSSHYVYPLATL..WVEPISDE..........c.cccocveeeen
TQRAAELGMRG....pkKGDVVKKRFVKLIV....... NFLFYFRTDE........ DEPIGALLLEQC..RVEREDLAQ............cceruren.
LEKAGILNKTKaengkrLRKNWAQSWTVLHD....... GVLTFHKDPKgmssktnqlVPEYTVELKGA.. TLSWASKE............
CHICAFLLRKK......RFGQWAKQLTVIRE....... NRLQCYKSSK....... dQSPYTDIPLSLC..SVIYVPKD........ccceevvveernen. (
VIRKGWVIINN...islIKGGSKEYWFVLTA....... ESLSWFKDDE....... eKEKKYMLPLDNL..KVRDIEKS............ccceevuneen,
FIVRGWLHKEMkssgksTSLKLKKRWFVLTN....... NSLDYYKSSE......rsASKLGTLVLNSL.cSVVQPDEK.................
VVKEGWMVHYT.....sKDNLRKRHYWRLDS....... KCLTLFQNDS....... gAKYYKEIPLSEILIQVEVARDF..........ccoec.....
SVKEGLLLKQT.....sSFQRWKKRYFKLRG....... RTLYYAKDAK........ SLIFDEVDLSDA..SVAESSTK......c.cccocveriuneen.
MAHMTQAEMAH...... o= - -TCRGTITLATV..HIEVGET-........cccctvierirrennn. ---CHFVLTSgGR
FVKSGWLHRQS....tILRRWKKNWFDLWS......dGRLVFYDDQQrrdmedeiHMKVDCINIRNA.sACRELAPP............
SMGSEHWSQKL..rlprGTQGHKTELLEIQR......eGALRYMVADD........ TNCMGAAQWQKC..RLLLRKT-.................
IRKQGWLHYKQrkkvgsGMRQWKRVFSVLHS....... SLLFLYKDKRagshgiggEKDIQTISIQGC..LIDIAYSE................

SPPLGKEHMPS......---=-—-——- ... ---SPMTDRK....... KKKRNRSINLKGD.aAAGQAEEE..........c..ccccevineenn. -ESVDF
PRRQSMTVKKGqfmvelVEGARKLRHVFLFT....... DILLCAKLKKaqtggkgqaqYDCKWYIPLADV..TFQTIDES...............
SMQTGTQMVKL.....rGGSKGLVRFFYLDE.....nkSCIRWRPSR-........ KNEKAKISIDSI.rEVCEGKQS................ eifqr

ISSEGYLYVQE .krpppFGSSWVKRYSTFVK....... EQKILHMKTF.dqrsggkLGETESVTLKSC..VRKTTDAL................
WTMEGYLYVQE. krefGISVWSLHVLLINKIkrtsnsHCIYLLSQNG......vtSSNPPEKFRLKSC..IRRKTDSI............co.......
IAMEGYLYKRA....snAFKTWSRRWFSIQK....... NQLVYQKKHN....... eQITVVVEDLRLC..TVKPCSEQ............c.......



FVKSGWLHRQS....tILRRWKKNWFDLWS......dGRLVFYDDQQrrdmedeiHMKVDCINIRNA.sACRELTPP............
TQRAAELGMRG....pkKGDVVKKRLVKLIV....... NFLFYFRTDE........ DEPIGALLLEQC..RVEREDPQ..........cc0eevnee.
SEKCATLNMTKtehgkkVRKNWTSYWTVLQG....... SLLIFNKGQGgwfgrdgkSSVEYSVDLKGG..SVDWASKD.........
VLKAGWLKKQR.....sIMKNWQLRWFVLRA....... DHLFFYKDEE....... eTKPQGCISLKGS..QVNELTAN..........cocenee.
RSHESLLSPSS......--—=-mmmememe e AVEALDLSMEEE..VLIKPVHS...........cceeeee. silGQDFCFEVTTs'
CQKSGFLELKG......---TKSKIYTAIIM....... EQIWLYKSEQ......cfKNGIGITVIEAR..GATIRDG-..........cccceerrinennne -KG
QSQCGYLFKTApitehkPKADFSQRWCCLGD....... GMFSYYRNEQ....... SHHKNGGMKISELI..ICLSVNSP.................
IVKQGYVRMRS.....rKLGIYRRCWLVFKK.ssskgpRRLEKYPDEK....sayiRACPKVTEISNV.KNVTRLPRD................
NFKKGWMVKLD......EEGQWKKYWFVLTD....... HSLRYYKDSI....aeeaSDLDGEIDLSTC.yNVTEYQAQ................
IAMEGYLFKRA....snAFKTWNRRWFSIQN....... SQLVYQKRFR....... dNPTVVVEDLRLC..TVKHCEDV...................
NPRCGYLNVLV......-NQCWKERWCCVRN....... RTLYFHKDRG......dvHTHVRALALHGV..DVLPGLGP..................
VYKTGFLARKIgkktprGKRGWKTFYAVLKG....... MILYLQKDEYkpekalseDDLKNAISVHHA..LAIKAMDY.................
ESRDGMLMKRG.....rDNGQFLNRRFVLSV.....reGILKYYTKLD....... aKEPKALMKVDTL.nACFQPDKI....................
GTIQGYLFKRS....rkKNKTWKRCWFSTEN....... NQLIYLKSH-........ -KEQPVVLFDDL..RLCAVKSL.......cccovvrrinenns (
LEKAGILNKTKsengkkVRKNWGHSWTVLHG....... GKLTFHKDPKgassktnglLPEFTVDLKGA..TINRAPKD..............
FRVTGFLSRRL.....kGSIKRTKSQPKLDR..nssfrHILPGFRPVDesrshesILSPTSAVEALDL..SMEEEVLI...................

VKRGSPVLLQA......-====-—--—- ... --ISEVNRKQ...... wiEAMDGKEPIYHS.pIQKQAES-..........ccoiirirerrrimmmmmmmmm -
RRLKGSIKRAK..sqpkLDRTGSFRHMILPRsadqertRLMQSFKESH...shesILSPSSAAEALDL..TLDEDAII.............. kg
KGLEGIVYKRSccghneVCYRWSKRWLIVKD....... SFLLYMKPD-........ TGAISFVLLVDN..EFSIKMDS.............c.c.....
LIGEGVLTKLC......-RKRPKARQFFLFN....... DILVYGNIVI....qkkkYNKQHIIPLESV..TIDTVEDE..........ccccoeurnne. gE

VVHRGFLRKYG....gfMFKQWKEKYLVLTV......eGNLMVCRDA-........ DAPADQVVALQS..HCESLVEG.............. reil
FERVGVLRYKA...mMIDPQQWKEGFFVLQK....... SNLFICPGND........ GAAEDIINLKRL.GELSIASEM.........ccccovuneenne
IAASDSATQPD......KCVSVSDACVPLSS......rSHLMPRLKES..rshesILSPSSAVEALDL..SMEEEVLI................... kp
CIMHGYMLKLG....npFLTQWQRRYFYLFP....... NRVEWRGEG-........ ESRQNLLTMEHILVTVEETQIK............c......
NDHEENVSTSQ......----WRKHWFVLTD....... QILRFYRDPV....aeeaADLDGEINLSTC.yDVTDYPVAQ.........cceeeuene.

MKHCGYLWAIG... knLWKRWKRRFFVLVQ..vsqytFAMCSYREKK........ AEPVELLQLDGY..TVDYTDPQ..............
TEKSGYLYKRS....dgLRKMWQKRKCTVQN....... CYLTIAHGTP........ NKSPAKLNLLTC..QVKPSLE-..........ccoveneie.
FLKEGTLMKLS......-RKVMQPRMFFLFN....... DILLYTTPVAQ.....sgqYKVNSMLSLAGM..KVSKPSQE......................
FLKEGTLMKLS......-RKVMQPRMFFLFN....... DILLYTTPVAQ.....sgqYKVNSMLSLAGM..KVSKPSQE......................
LDLSSYLLKPV......---QRISKYSLLLAQ....... DLLRECECVT..naelgrTEIHTALNIIQF..QLRHGNNL............ccceennnes lam
PEIEGVLWLKD.....dGKKSWKKRYFLLRA....... SGIYYVPKGKyflrplgtLRHYFGFYRDYIL..NHIKNDR-........ccccceenneeee
CEKKGYLLKKS....dgLRKVWQRRKCSVKG....... GILTISHATS........ NRQPVKLNLLTC..QVKPSAE-........c.cccccuerene.
VKREGWLHFKQgkkvgsAIWPWRRVFSVLRT....... HSLFLYKDKRkgaqlgggAEDEQPISIRGC..LVDIAYSE.............
SEKKGYLFKKS....dgIRKVWQRRKCSVKN....... GILTISHATS........ NRQPVRLNLLTC..QVKPSGE-..........cccccverunene.
CYHEGFLEKKS.....IKDKMGRKLWTSLCG....... DSLFFFNSSK....... dSVYIEKLELSDL.nSVSDDGSR.............c.c......

LMNGGDLLKVR......SESWKKTRYFKLQE....... DCKTMWHESK......ktLKTKQTFSIEDI.eEVRTGRQT................. ds
NRICGFLDIEE....meNSGKFLRRYFILDT.....mdSSLMWFMDNP..qnlpegTSNVGSIKLTYI.sKVSDATKL.................
LVLEGSFRVQR......---VKKERAFFLFD....... KMLLIAKKRL........ DHFIYSTHIFCC..NLLLVENM.........c.ceriirene. KD

KGLEGYILKRScighhgFCFRWSRRWLVVKD....... SFLLYMSRDP....givsFVLLFDPELKVL..VGRVYTD-..................
MKACGYLWAVG....knVWKRWKKRFFVLVQ..vsqytFAMCSYREKK........ SEPQELLQLDGY..TVDYTDPQ............
QIKNEIQREKR......-======-—-——- ... ----VCKGGK....... VLDRLRKKLCEQE..SLLLLMS-.........ccceoiiiine. -PCMAFRV:



LEKQGEVLEVNgtflgnLRPKFTPVYLFLFN....... DLLVIAIKK-........ -SAERYVVLDHA..HRSLVQVAQ................... syen:
TVLTLYYSKKS......QRPERRTFQVKLET....... RQIWTRGT-........ DKIEGEIDIRELKEIRTGQKS............. rdferyvedv
DSKDSDIERLR......-======—-—-——-_..... SQLTSLSIH-........ SLDTTSISSIGN..DLDSDEAY.......cccoverrieenen. pAAESGLEC

IVKAGWLEKTP....pkGGRIYQRRWVAQLDS....... EYLRYFQSIK........ EVYSKRMVSLGS..VFKVVSV-.........coceeeunen.
VLKEGALEKRS....dgLLQLWKKKRCVLTE....... DGLVLHPHKHqghdtgckVKELHFANMKTV..DCVERKG-...............
PLIEGKLKEKQ..viwkFIKRWKTRYFTLAG....... NQLLFRRGKS......kdELDNNTIELSKV..QSVKVVAK.........ccccceune.
VMQSGTQMVKL.....kKTGSKGLVRLFYLDE.....hrSCIRWRPSRK....sekaKRPKQDMIYDFW..RMVWQEN-..............
LMHSSVIWLNPfpsigrMKKDPELTVFVFKR....... AVILLYRENNsahgdqdsFKFRWLIPLSAL..QVRLGNTA................
AMKAGMFFRKV.... kSRMWRRQRHYKLQD....... DCKTIAYKSS......waINSYSTFSISDV.eAVREGHQS.................
--MEGVLYKWT.....nYISGWQPRWFVLEG....... GTLSYYDSQE.....dawKGCKGSIKISVC..EIQVHPSD....................
VMQSGTQMVKL.... KTGSKGLVRLFYLDE.....hrSCIRWRPSR-........ KSEKAKITIDSL.yKVTEGRQS................ difhi
PDLEGVLYLKE.....dGKKSWKQRYFLLRA....... SGLYYSPKGK....tkasRDLVCLVQFDNV..NVYYCKEY...........c.......
PDLEGVLYLKE.....dGKKSWKQRYFLLRA....... SGLYYSPKGK....tkasRDLVCLVQFDNV..NVYYCKEY..........c.......
MEKEGFLFLHRkdkcmpMTSPFKKYYVTLSK....... DTLSYSRTLH........ SKKSSSISLPKI.rAVEKVEEK.....................

KISQDAVLLMEahahltSSLQSKERLLLLFT....... DSLIIAKTKS......lyLKLKAQVSLSDI..WLASCIHC.............cec... vtdr
KISQDAVLLMEahahltSSLQSKERLLLLFT....... DSLIIAKTKS......lyLKLKAQVSLSDI..WLASCIHC.............cee... vtdr
ILHHTWFFSDDdtdktpEDQKQKEMQPVLNI....... DHLL------........ SNIGRVVPLQDF..SVSVAEVE......... cvlegcksetlr
TTSSGHVRSQS......-~--------- VVS....... SIFSEAWKRGgadepkasRDLVCFLQLDHV..NVYLGQDY........c.ccueenee. rsky!

IVCGGALELNPIkgqdgGVKGLIKRRLQGDD....... KRKSSTQLNTIsvaarygSKESLSIPVSAA kSLNLSADAQ............... f
TERSGMLLKRS....egLRKVWQKRKCSVKN....... GLLTISHGTP........ NAPPANLNLLTC..QVKRNPD-..........c.ccouee,
DTYKGWLFKWT.....nYLKGYQRRWFVLSN....... GLLSYYRTQA.....emaHTCRGTITLATV..HIEVGDT-...................
VHHEGFLYRKHgkerspNSKSWVNLFCVLKAQ....... GEIGFYKDAR...htttpYNDEPLLNLAIC..EFDTTNGY..................
NRICGFLDIED....veNSGKFLRRYFILDT.....qqGSLLWYMDNP..qnlpvgAKHVGFLSLTYIl.sKVSDATKAQ..................
LLKSGWLWRAQS.....sVLKRWKLNWCDLID....... GSFVFYKSES....... rRDYETKVNLKSS..CVNVRSGL................ ec
VIRKGWLTLNI....siMKGGSKEYWFVLTA....... ESLSWYKDEE....... eKEKKYMLPLDNL..KLRDVEKG.....................
TEKSGFLLKKS....dgIRKVWQKRKCGVKY........ GCLTISHSTI........ NRPPAKLNLLTC..QVRPNPE-...........ccovveenne
ARICAFLLRKK......RFGQWTKLLCVIKD....... NKLLCYKSSK....... dQTPQMELLLSGC..SITHIPKD........c.cevcvveeenen. g
TYKHGVLTRKSgkriprGRRGWKKFYAVLKG....... MILYLQKDEY......kpDKDLSEVDLKNA.VRVHHALAT.................
LLKLGQLERRS.....AVGMWWDYYCELSP....... FELRLYVNA-........ EERVCNENLSLL..RCEDIHLY .....ccevvvierenne.
LVLEGSFRIHR......---AKNERTLFLFD....... RMLLITKRRG......ehYVYKTHISCSTL..MLIESAK-........cccoevrirernen. -D¢
LKRGSKFIKWD.....eANSTPSLITLRVDP....... NGFFLYWTGG....... tSMEAEILDMSHI..RDTRTGKEF-......aktpkdgrire!
LKRGSKFIKWD.....eANSTPSLITLRVDP....... NGFFLYWTGG....... tSMEAEILDMSHI..RDTRTGKEF-......aktpkdgrire!
DTYKGWLFKWT.....nYIKGYQRRWFVLSN....... GLLSYYRTQA.....emaHTCRGTINLATA..HIDTEDA-...................
PIKQGTLWKRS...ersLNKEWKKKYVTLSN....... SGMLTYHSNIgnaqgkemDLLRVTVKVPGK..RLHRAAAP.............
EAMEGILCRKQshnkksANRSWQNVYCVLRK....... GSLGFYKDNK.sasngipYHGEVPISLGEA..VCEVAHDY...........
ALQLKPVSVNE......-~-------- VLKR....... GSKFIKWDE-........ --EAEILDMSHI..RDTRTGKEF......aktpkdgriremlfsgkadgr
FVKEGTLMKVS......-RKCKQPRHLFLNKeiteqrmNDIMLYTYPQ....qdgkYRLINRLPLAGM.. KVSKPPME................
CYCRLFEVPDP...nrIQKLGQHQREIFLFN....... DLLVVTKIFQ.kkknsvtYSFRQSFSLYGM..QVMLFENQ..................
LMRDGFVVDVC......-ESGHNLRHLFLYT....... DMLLCAKLTN..agrqagYRFCWYLPLVGL..KLHWTAEH..................
VLKKGWLIHNT.....sTDTLKKRHYWVLDG....... KSITLYPNEN....... tSKYYKEISLSEV.IQVRGADQI........ccccevreeennen,
MIHSSKVRFREF.....IHCQDVHDCYLDLFQ....... THLHFVSNNT......tgLTYQGTLPLKEL..TICKVQNR...........ccveve.e. n
FKVPGFLSKRL.....kGSIKRTKSQTKLDR.ntsfrIPSLRPTENDRsheslispGSAVEALDLSME..EDVYIKPL...................
DPRCGYVGVLV......-NRCWREHWCRVRA....... GSLYLYQEKG......eqRVPHTTVGLKGC..EVVPGLG-..................
DPRCGYVGVLV......-NRCWREHWCRVRA....... GSLYLYQEKG......eqRVPHTTVGLKGC..EVVPGLG-..................
LLRGGDLIKVK......SNSWKKTRFLKLNE....... DCKTIYQSSS......kaFKRESSFELAEI.dASVRLGRQS................. eglq



ILKEGELEKRS....dnLLQFWKRKTCVLTT....... DSLNIYTDQQ....... KKNKSKELKLQSI.KKVDCVEHT.........ccccvveunene.
LVREGPVTELR.dfsckkDREEERSVYMHLFN....... DYLLLSIRKEggrftvidHAPVSELRAENC..RFKLHSL-....................
DELGGKLSKWT.....nYIHGWQDRWIALKG....... NILSYYRSAD.....ekeYGCRGSICLSKA..VITPHEF-............c........
ARICAFLWRKK..... WLGQWAKQLCVVRE....... HRLLCYKSSK....... dQTPLLDISLLGC..SVVYKEKQ...........c0vevnen.
LVRQGELCVCG....ggRRKKTGVRNVFLYAQ....... NFMIFTKHKT.pnpgnsvYSFKHSIKTGEM..GLTQSVGE..............
LKKSGELAVYTdIsifrKAFSFKSYYLFLFN....... DVLIVTKKK-........ -SEESYVVLDYA..TVEKVEVE.............c...... eem:
DTYKGWLFKWT.....nYIKGYQRRWFVLSN....... GLLSYYRTQA.....emgHTCRGTINLATA..NIAVEDS-...................
TERSGNLYKKS....dgLRKVWQKRKCTVKN....... GYLTISHGTA........ NRPPAKLNLLTC..QVKHNPE-............cccn.
LEKHGELQELSrgslfsMRNRCSPVYMFLFN....... DLLILTTRKS...gcpdrFTVIDYAHRSLV..QVQATVNS.......cccevnee,
ATMEGYLYVQE...kwaLGVTWVKNYCKYFK......dNKLFIMVPME...qkagiKQTTAQLTLKSC..IRRKTDST................

SSHRSLVHRVEialgdkPCDRGEHVTLFLFN....... DCLEIARKRHgqtrppagLKHITLMPLSQIL.rRVLDIQDT..........c........
LVKHGELLEVDsisgskFKLTTRPVYLHLFN....... DCLLLSRRKE.....swkFMVFVHAKIEDL..KVKDLSQK....................
EECKGWLFKKT.....hYTRRWKMSWFHLKD....... GKLIYGLNE-........ ESAEKVIDLAGA..RMEVHDGD....................

VFHKGFLKRKAgkrtpwGKRSWKTFYAMLKG....... MVLYLQKDDY....vkdgQGSDEVLSVHHA..LAEQALQY.............
LKEQGQLIRQD.efltFRKKKCYRHIFLFQ....... DLILFSKTRK.tdigndtYIYKQSFKTSDI..GMTHNSGD.........c.cccocueene
IRHLGWLAEKT....esERQSWKPVLVMLTE....... KDLLLFDSMP..rmrehwLTPTHTYPLLAT..RLVHSGPD.................
VMNDGYLEKRS....ngLLQLWKKKRCVLSD.....egLRLYGCKGDS........ GKEMRFEQMTTL..DCVEYKR-.................

FMMEGCEMKKV.....'SNSRMYNRYFLLDP......dMRWLRWEPSK....... kDSEKAKLEIKSI.KEVRLGKKT............... pv
FLHSGKLYKAK......---SNKELYGFLFN....... DFLLLTQIIKsakshlgyRMYKTPIFLNEV..LVKLPTDP.........c.cccocveeruen. S
LLKDGFMVELV......-EGARKLRHVFLFT....... DLLLCAKLKKIiggksqqYDSKWYIPLSDL.. TFQTAEESsIrseigrerrank¢
SMVDGSELRKV.....rSNSRVYHRYFLLDA.....dmQSLRWEPSKK........ ESDKAKIDVKSILKEVRTGKNT............... dtf

VCKEGQLRYLEddtisdTAPQWQRCRLQVRRehsasqrYLLELYDPPK......dyRMPKISVHCSDI.KEIRRCNRL............
LIKEGHILKLA.....aRNTSAMDRYLFLFN....... NMLLYCVPKF..slvggkFTVRTRIGIEGM..NVKETFNE.............ccvee..
LVQEGTLKQLIggnhkaSIVSRKDLYIHLFN....... DLLLLSVRSG......qrFLVQDHALFPDH.VRAEEIKTT.......cccveiieenee.
DLSMGDLLLYDpssImkGKRDPELAAFVFRT....... AVVFVCKDCSstlderdpFRFRHMISTDAL..QVRNLPSL...............
TAYEGHLRVPK...ptgVKKGWQRVWAVVCD....... FKLFLYELGE.gkgagpgVVVNQVIDMRDE..EFSASSVL.............

GTKRGYLSKKT....tENSKWHEKFFALYQ....... NVLFYFDTDAQ....... SARPSGIYLLEGC..TCERVPAL................ kvst
LNEQGQLIRQD.efwviFRKKRSLRRVFLFAQ....... DVILFTKTKK...ndrgdDVYVYKLSIKTC..EIGMTQSC....................
LIYTGEMSWIY.....qPYGRSQQRVFFLFD....... HQLVLCKKDL...irrdILYYKGRIDMDRY..AVRDAIDG.................... rc

PEIQGFLHVRE.....gGKKSWKKLYFVLRR....... SGLYCSSKGAQ....skepRHLQFTGDLEDL..NVFTVFTG..................
LTAQGKLLQQDteqdsgVLSRSKERRVFLFE....... QIVIFSELLR kgsstpgYQFKKSIKVSYL..SMEEQVES..................
ITAQGKLLQQDteqdssILSRAKERRVFLFE....... QLVIFSEPIDKkgfslpgYIFKNSIKISCL..GVEACVDG...........cceeueen.
LIKEGQILKLA.....aRNTSSMERYLFLFN....... NMLLYCVPKF..slvggrFTVRTRVRVEGM..KVLETSNE.....................
TAYKGFVRIPK...ptgVKKGWQRAYAVVCD....... CKLFLYEVPE.gkstqpvWMASQVLDLRDE..EFSVSSVL................
VIYMSQIHMQS.....sANEEKEERYFMLFP....... NVIIMLSASP....rmsgFIYQGRLPLTGT..SVTKQPED...........c..c.......
VIYMSQIHMQS.....sANEEKEERYFMLFP....... NVIIMLSASP....rmsgFIYQGRLPLTGT..SVTKQPED...........c.c.......
LVLEGTFRIQR......--~AKNERTLFLFD....... KLLLITKKRE........ ETYSYKAHILCC..NLMLVEVI......c..ccocviinninns pKEF
LLFEGTVNWKA......ASGRLKDILALLLT....... DVLVLLQEKDqryvfstvDNKPSVISLQKL..IVREVAHE................c.......



VDTSGYLNVLV.......-NTQWRSRWCSVKD....... RQLWIYSDKS......kgkVAQQPLSLEGC..MVLPDPSP...................
FVRQGSLIQVPgrigsISLKKEGERQCFLFS....... KHLIICTRGS...ggklIhLTKNGVVSLIDC..TLIEEPEG.............. tddesl
IESQGELILQEvwdpktLIRKGRERHLFLFE....... MSLIFSKEVK.dsngrskYIYKSKLFTSEL..GVTEHVEG....................
SRLEGWLAIPN..ranikRYGWKKQYVVVSS....... KKILFYNDEQ....dkegSNPSMVLDIDKL.fHVRPVTQG..................
LKEQGQLVRQD.eftisYGRKKCQRHVFLFE....... DLVLFSKPKR.ieggldvYIYKHSFKTADV..GMTETSGE................
LVCCCQLYEVP.dpnrpQRSGVHQREVFLFN....... DLLVVTKIFQ.kkktsvtYSFRQSFPLVEM..QVHMFQNS..............
LRAQGKLLQQDienensILSRPKERRVFLFE....... QLIILSEPMDkrgfslpgYVYKNSIKISCL..SIEDRCPE......................
LIHSGELTRIV......RPGKTQQRSYFLFD....... HQLVFCKKDV...IrrdILHYRGRMDTDLL..EPSDLPDG..................... rt
PEIEGVLWLKE.....dGKKSWKKRYFLLRA....... SGIYFVPKGK....akasRDLVCFLQLDHV..NVYYGQDY.......c..ccocueu..
NHKKGPTRMKD....mMARFKPMQRHLFLHE....... RALLFCKKREeghdrtasYSFKHCLMMSAV..GITENVKG.............

PKGDGEVRLVS.....nLDKRRQDRHIFLFD....... AAVIICKRRG......dnNYEMKEVIDLSHF..KITNNLAD..........c..ccccvee.. k
LIFSGDLTKIS.....qPQAKGQQRMFFLFD....... HQLVFCKKDL...IrrdiLYYKGRLDMDEM..EVVDVEDG.................... k
FVRQGSLIQLPvrigsISLKKEGERQCFLFT....... KHFLICTRSS..ggklIhILKQGGVLSLIEC.tLIEEPDAN............... deda
FVRQGSLIQLPvrigsISLKKEGERQCFLFT....... KHFLICTRSS..ggklIhILKQGGVLSLIEC.tLIEEPDAN............... deda

LIKEGHIKKMS.....aKNGSAQDRYLYLFN....... NMVLYCVPKL..rimggkFSVRERIDIAGM..EVHENVKAQ...................
LIKEGHILKLS.....aKNGTSQDRYLILFN....... DRLLYCVPKL..rliggkFGVRARIDVDGM..ELKETSSM...........cccveenneen.
IVAQGRLLLQDaepeggLLNRMKERRVFLFE....... QIVIFSEPLDkrgfsmpgYLYKYSIKVNCL..GLEDSVDG................
LLLEGALKMKE......GKESRMDVYCFLFT....... DVLLITKPVK...rvekvKVIRQPLVIHNV..VCRELKD-............ccccvvrennnn.
TAYEGHVKVPK...pIgVKKGWQRAIAVVCD....... FKLFLYDLPE.gkaaqpgVVVNQVIDMRDE..EFSVSPVL................
VLFMSQVIIQN.....hnGAEEKNERYLLLFP....... HILLMLSASP....rmsgFIYQGKLPLTGM..SVSKTEDS...........ccccoueeee.
VRKAGMLAVKNkrvepaAKRKWKQYWVSLKG....... CTLFFYETDG.rsgidhnSIHKHAVWVENS..IVQAVPEH...........
FILEGALLRAG.......---AKHERHNFLFD....... GLMISCKANQpgagsgaeFRLKEKFVLRKY..RIVDREDS...........c.cccuue..
GTRRGCLSKKS.....sDNTKWHTKWFALLAQ....... NMLFYFESES....... sSRPSGLYLLEGC..VCDRSPSP................. k
PIRQGHFTAWEeipevkSSQRGHHRHVFLFK....... DCIVFCKPKRevgthteaYIFKNKMKLSDI..DVKDTAEG..............
LQMGSEMTVYAQ.....KRTERITVQVIMET....... MQVALTRSG-........ DRIVKVVDISEL.KEVRQWETFkdfqrfnenrgsafr
LVCCSRLFEVT.dinkaQKQAAHQREVFLFN....... DLLVILKLCP.kkkssaaYTFCKTMGLLGM..QFHLFENE................
GHKKGPTRVKE..... NARFKPMQRHLFLHE....... HALLFCKRREenadktpsYSFKHCLKMSAV..GITENVKG..............
PEIQGFLYMKE.....tGRKSWKKLYMFLRR....... SGLYYSTKGM....skepRHLQLLSDLEES..NIFTVTTG.........c.ccn...
LIHEGALLWAKT.....aQGSRLKDVHVLLMT....... DVLVFMQEKD.qgkyvfptLDKPSVLCLQNL..IVRDIANQ............c.c.....
LVCCSRLYEVT.dvnkpQKQASHQREVFLFN....... DLIVILKLCP.kkktaatY TFCKAMGLLGM..QFHLFENE.................
IKTLGSVLYMSamvgnhGCEEKNERYLLLFP....... HVLLILSASP....rmsgFIYQGKLPLSGM..TVTPLEDC..................
PEIQGYLYVKE.....mGRKSWKKLYVFLRR....... SGLYFSTKGT....skepRHLQLLADLEDS..NVFTVITG....................
PKGDSEVRVAS.....vDKRAKQDRHIFLFD....... SAVIVCKRRG......dnYEMKEVIDLHSF..KITNNPTS.........c.cccouveee. €
EHKRGHVKVME.....IARFKPMQRHLFLHE....... KALLFCKRREegyekapsYSFKQELSMAAI..GITEHAKG................
LIHEGTLLWKT......PSSRLKDVQVLLMT....... DILVFLQEKD.qrfifasLDKSAVVSLQSL..LVRDIANQ..........ccccccuvrennnn.
LLHDGPLQLKN...... TAGRLKDVHALLLS....... DVLVFLQEKDgkyvfasIDQRATVISLQKL..IVREVAHE......................
VEKKGWLTKQG.....gRIKTWKKRWFILTA....... NCLLYYKTPQ....... dHEPCGIIPLENV..VVTIDPQ-.........cccovveiiirenn,
VIYSTVMKKAG.....gNKKGFLSRLFVLYK....... GFVIYYKTKT...ItspEKPQGYIDLREC..DPSKVKTI........ccocovveennenene
IKHEGFLTKEG.....gGFKSWKKRWFILKG....... GDLSYYKTKG....... eLVPLGVIHLNTS.gHIKNSDRK...........cceeeuuee.
VSYSSIMKKAG.....gNGKGFLDRYFALHR....... NYILYYKLGKsslkpddkQEPQGYINLMDC..NPDDTKEI...................
ALKYGYLKKLG...gkgISKNWKKRFFILTK......sGIFYYFKHRT....... SKEPVGIINLEEY AKIYKDKS-........ccceviiieeinen. -
TIKEGSVIKQG.....gRIKNWKKRWCVLNE....... EGLHYFKSQH........ SIEKGSILLAEILISVEGDDKP.............ccoveenee. ‘
SDREGWLTKQG.....gSIRTWRRRWFVLKG....... KKLFYFKSKG....... dIEATGLIELEQN..SFVKEEKD.............c.......
ALIKGWLNKMT.....sNEKTWQRRWFVLKN....... NCLYYFKNEK......deDHPKVIIPLEGL..KVTLLSD-........cccccovuenne
IVREGYLNKQG.....nLRKNWLCRYFILTE....... TSLEYYKDKG........ REFLNRIPLSEC..SITMAEIE..........ccccocviennn. il
ALYSGWLQKKG...dkgVVLLWKKRYFSVDR....... NSINYYTDAQT....... IQEQKGSISVSGI..EFTNASML..........cccuunee.
IAKEGFLIKKG.....hIRRNWNVRWFQLKR....... NILTYSKTPN....... dIKLSGTIILSPE.SEIDIATNM........coceviiirann. K
PDKEGELKKQG.....hVVKNWKKRKFIIQN....... DMLFYFKDKE........ ERPVGAVPLRMS..RCYENKSL...........ccccuen.
DVFSGYLVKLG.....aIRKNWLKRHFVVRY......dYSIDYFVDDK....... hTNKKGTINLCGY..SVNDDPNK..sgldrilkiaekn
VLVSGWMRKTK......ANKWWEKRFFQLTAQ....... NSLIYYKEDP....... PQKTLGSIFLLVS..SCRIIKQK........ccecrrrreennn,
IVKQGYLTKKG.....aMRRNWTKRWFVLKQ....... GYLFYFKTSK....... dKKPKGIIQLTNV..VVSRSYY-....ccoviviirennn.



KIIEEGELIKRG.....nIFPSWRTRWFRIEN....... GFLLYFKSKN....... ePEPIDRVPLRGS..RVSKKPFH.........ccocveinienne
IVMQGYLTKIG.....eVVKNWKRRWEFIFES....... NYLFYLKNEQ....... SSKVLGIIPLIGS..KIENIDQ-.........ccovcvveerirenns --
-MYCGYIYKLG......QFLYKKRYFEIIYDngphsssPKLCYYDNEN....... kKKYKRGSIEIQDILIYFNISKEY.........ccocvveeeen. S
ILLEGYLEKQG...ekglYKSYKNRYFSLAK.....ngFDLHYFESPPssstqsstALSLGYLDIRQV tSIKKVDG-.....................
SKREGYVYKKG.....IIVKNWKRRFMKFIG......dDRLEYFKNEQ....... dKTPCGSISLHDC.gQIDSIQEL...........ccevuneee,
DSIQGYLFKKGssllssSSTLWKKRWFSLEN.....gsTTLKYFKNSS....... dESPKGSINIQLI.eSIDILTTTtttttttttfgnkdntnn
VIYQGLVWKRK......-GFSIKKRQLILTD......tPRLIYIDPKK........ MELKGEIPWSDS.iIKPKLKSN-..........ccccceriieennn. ---
PSKSGFLFKMN.....gLMKSWKTRWFSLER....... DVLFYYKYNN....... dPKPQGELIILELKSIEILPKD...........cccve..... Kl
VLHTGYLTKQG.....gRIQNWKIRWFVLKR....... GTLSYYLSPL....nweyTKPRGVIYLTKK.ELKEVDHR..........cccceeee.
VYLEGELGKKK......EGKGWKVRWMAKLLE....... HSLVYYKSSK....... dKEPLGIVNLNEC.gDCEVNKE-....................
ETLRAYLSKKG.....hWVVKNWKLRLFVLKP.....gsSYMEYFVDET....keqqHLPQGRVPLYGT..RVMEYVYN...............
ATMEGELLKKS.....'[FAAGWKKYYFVLIG....... NHLHYFKTKK....... aRKPKGTITISFI.TPPIPLK-.......cceeiriiiiiiene -E
PDKSGYLIKEG.....hVIRSWKKRYFVLKD....... GLIYYFKHQS....... dQEPTGMIPVIGS..QIKRIGET........ccceevvrreenne
IVKEGNLKKKG..ggegGRRNWTVRWFKLKN....... DSLSYYKKRK....... dTKPKGIIKLSHS..KVETHSG-...........ccoee...
VLNEGFIQKKG.negffGSKMFQKRYFKIYE......eGRLAYFKNQN....... dVSPIGVIEMKGA.IACEDMEG-...................
GTKSDFITKKGrggstftGRKSWRLRWFVLSR.....fdKTLKYYSKQT....... dKEPSCSLILEGA..WLEEISPP....................
PVREGYLKKQD......KKKSWKTRYFKLTD....... KYLYWYKSPT....... alKASGMIICKDY..HIKLAPST .......cceevvieeane f
SEFSNVLEKKH......SEISWRSKKFYLKN....... THLYYHRYSS..tespkePTKIKCINLILC..SVKLAQVV.......c.ccccevvuerne
SSKEGWLYKRG....ddLLRIWKKRYFVLRD....... SSLFYFKHQN....... dNFPCGVILLNHG.tKLKRASAS............ccoeeee
PILSGYLKKQG...dkgLVRSFKKRWFLQRD....... TKLFYYEKEG....... dSEPYGFVNLPEM.INVKTVDS-....................
KDKSGNLLIME...dsdDQITWKGYYFVLVE....... RCLYYYKSSK........ MPPQGVITLKYT..DISVCDSP.........cc.ccecuueenne
GVHSGYLFKKG.....nANFKSWRRRWFVLKD....... NILSYYKSPK....... dTAPAGIIPINEILVNIEIECEL............ccceeene sq¢
SDISGVLLKTK....nnNKRTKKERLCVIKY....... SRVLYYFSETinstevkkKRCKGLKFLDDC..KITEKGE-............c........
PEKRGFLNILRyisptiGGDNWNQRWCVLKE....... GCLFIYESNK....... dEIEIEVLSLDKG..QVKEKEI-..........ccocuvennn.
YVLENYLYKKG......-DFFWKKYWFVLTP....... DSISWYKSSI....IketHYPNGTILLSKIL.VTVDKLDPE.............cccveennnn. {
SDHKGWLKKY TssgtfrKTLQWKKRWFVLKD....... LVLYYYEGPE........ SNLKGKISIPNW..SVEIEKTI.........ccccvnneen.
PYFEGFIMRKRggglikGLKNWNKRWYSLRK....... NKLLYFKSKS....... dSTEMGCILMKTV.qTVRPCTEV.................

IAANSKLKQDS......----- LKFHFILFQ....... TGLLKVEKSH......deLHVKQYYQIKDK.pIVLTVLQD........c.cccerueene vpsm|
IIlYSGELYKKN....rnLNIGWKKRFFILTA....... TSLIQSNSSS........ EQPKSEILSNY..ILNITSDS........cccccovvveenne. SAK
ILACGITEKRS......-GLITKKRQLITD......tPRIFYVDPVK........ MTQKGEITVDGS.ISAQQKSS-.........cccciire -—--K

YWKAGWLTMRT...dIAGSNWKPRWVVLRN....... ATIAIYTCPT.....dpaSKPLESFYLSTV.rGVTKISKE....................
CVKYGWIEKRC..gkngSFSSWKRMWFILKD....... SKLTYYIKEK......nIKKRSSTIGSTQE..FFKQQHGI.....................
KIYEGWMEMYI......-QKKWKKKWCVLRG....... IHLEYYKGWWedqqgaqdSEECGKILLNYW.yTFSKPVLT.............

IIYEGLLIKQT.....KILKRWDPKYFCLLN......sSLINFYDTTK........ TRVHRVFYLDQI..SISYKKMA.......ccoiiiiiienee. tD1
IKQGWMKKRG.....tKNKSWKKRYFILDM......kKKTLRYYKDN-........ SKIPHGNNSNNS..GGGSSSNN........ccccevunnn.
PLKIGHLMKQQ.....kIIKLWKRIYVVLSS....... DCLFFYKPIANNNnInnsiINPIGTVDLRDI.vSVTQVSLT............ katkisfssi

PTKQGILFKKS.....r'YLKEWRNRFFVIEE....... DILYYFDIEKgnnsnkpiGTPLGIFNLLNC..SFTLITNE..........cc.ccccveeens
DETSGYLKKKS.....aFKEEWKPRWFVFKK....... PYLYYSHNQK....... dTHKLKKIDLTNS..SVAITQDE......................

ISKEGYLVRKA......-TTSWKKQYFIIQS....... NLLLRYKTKP....skkgKLPKETLDLIGT..DIQSSTI-.....ccccvverirrieennen. -A
KVVEGHLMKKS....kqVMGGWNKCWYVLKD....... GMLYCYKGKK....... eFHPENALNILLC..SVRVPQVI......stsspmt
LIREATFGELT....eeKDKISGRMHYYLFN....... DIIMRTQKDK....... kSIRLETLFIAS.. TNVDGEEN..........cc.ccoeneee rgs

DYKKGLINRSN.....gkNKGWKKVWLVLNG....... QNLKSYQSEL......eiDTVLYEIQLKDIL.eTITTEEQP..........coeeeunee.
IVIEGNLTELI...pgILWNSNTEKWYVVSE....... GMLYSYKNKS.....IkgLDPLETIHLEKA.ISAHKTKEI........ccccevcvnrnnnn. 1
ITFSGYLGKKS.... kSKPEWNYKWFAIRD....tneHVLWYYDSPR....... dPSPINGIRLSNA..YIRECECG.............c.......
TIKSGNLYKKG.... KINKSWQKRWCMLSK......dSKLFYHKQAN........ EKHSGFVDLRQC..IIKQSDCT........cccccevennnen,

INQEGILDFVK....ksSLSKWKNRYVRLVD....... GGIYIYKTDK........ DEDFKCIDLEFS..VLDSNPKE..........cccccveunrne g
IKKKGYLFKEG.....kKKLKSMSKYFFKASR....... GNLSYCKNES....... NKSKVKSIQLSEQ.IQLAIPHNV...........cceeennee. h
FITEGIVKQEI...egwLFNSYENRYLKIVK....... DKIYCFLNED....saqalWDSPVLNIKYV..DIYDEDEN............ccccueevn. te

KEHQGYLFKTS.sptsnNSSDWKKYLFVYKN....... DVLTYYKVSK.....knkRKEKGIIDLFHS.VKQESRPK-...................
GFKKGYLGVQG....gkLISKWKQRWVVLNAQ....... ESISIYKSQE..qqetskKEPKKSIQIIFC..SAKVVKST..........cccceeee.
LVKEGTLSMGGIligpgaTQQQQYQYYFILLT....... DILLYCKKQTsssssgnkYKFIGKFDLKNM..DIKNITDM.................



LVKEGTLSMGGIligpgaTQQQQYQYYFILLT....... DILLYCKKQTsssssgnkYKFIGKFDLKNM..DIKNITDM.................
ATMTGFLYKMG.....qLNKEWKKRFFFIQG....... TNLYYATLKEfekgtidsVTPTGSMPLERC..RIDQSPHS..................

FVTEGALTLKK......----- DKYYVFLFT....... DAMILTKPGK......ekKKFKNIINLSTA..SLNTTDE-.........cccccvernurrrnnne. --QN
AVKKGWLNIRV...kgkVTDKWSRKWCVLSD....... GTLYFFRKP-........ TDPSPVRYLRDT..VITSKKEL..........cccuvrennen.
FIYEGTLTKVC......-RKACKKRVVFLFS....... DILVYGSSIP......pkLLLHEKIELDHC..RIEDIPDG.............. nlggsssisin

FVREGGLMKVC......-RKEDKFRWFFLFS....... DALMYCTSTNIpntsnhsFTFHRLMLLSDI.nKIRDVKDR...................
FIREGSLTKVC......-RKDHKKRWFILFS....... DALVYGNRID.tavgnpiYKFHRLLPLSNT..KIANLDDT.........cccceerrrennn.
LFKKGYLFKRS......EYNSYTRKFFELSN....... GKLSYYKTGN....... dTSPSHTHDLFLT..TVRIREDL.......ccccovveennnen.
LIKDGLMMESR......QKKVSKYRYFILFN....... DLLFITKQKK......nkKYSIYKTIPLIDL..KVLEVPQS.........c..cccuve. annte
ILKECWVRIKE....gkNDNDNHNRYIFLFN....... DNIMFTKNSS....ftkkYQYQYSFSLPYH..STKLLPSV........ccceeviennnen.
FIREGAVHFGS...ssgSFKDKDPIVFLFND....... MVMMTIKHPN....kpneYKYRYSCQFSTT.ATIEELPS-.....................

FLKEGDLKKIS......-DRVVNTRHFFLFN....... DLLIYCKKER.....kntYRFKASFPLLTC..WVKDIPDT........cccecvcurrernnn. C
YVREGMLTESG......KGSNSNQYYCFLFN....... DIFVLSTPIK....ksngF SFKKKISLSEA..EVTMISDP..........ccoeerrneenn,
YVYEGYILVGD......VSSKSKRVYVFLFN....... DILIFSKPTT.....nkiIFNSKTKFKFLKC.eDLFPSPML.................... tdip!
FLKEGILIEQF......-NNQRISYYTFLFS....... DIILFTEKIEmmaydgsfYLLKKLERIVNI..QVDDPELG............cccovvernnen. fl
FVRESQCNISA.....nKKSESGGFYLFFFN....... DMVLVTKKSS....IfsnYKYVYTIPLKNA..DIKDISS-..........ccccveerrenne.
FIKEGLVSKKL......---DKELLRCILLN....... DVLILAKNKK......snSTVKLIVYLENI..LIRDSIDS...........cccccecuerene IpGYKE
DIYGGYLYVKEF.....KAEGSYKKYYFNLLT....... NAKVLHQREEskkksnnnNVAIKILNLKRF..SLTRGNQF....................
LLMEGTVSAVK....eINSEDSLSRTLFLFN....... NLILICSFGTingfktkkLKLKAKIPISDS..RLIFVSDT........ccceevcvereenen. d
FKIGLTILKIS....skGKPQKKKLIFDLAR....... NQIVCGKKK-........----- KVNFSEI.dEIRVGHKT.......... nifngfkssknlkedie

PDKEGWLWKQG.....gRYKSWKRRWEFILND....... NCLYYFEYTT....... dKEPRGIIPLENI..SVREIHDR.............cc....
VVKEGWLMKRG.....eHIKNWRQRYFVLHS......dGRLMGYRSKPadsastpsDFLLNNFTVRGC..QIMTVDRP...........
VVKSGSMVKRAQnkkrfTPVNYKHRWFELTK....... RTFSYFDVEN.....verRRERGRIHLKGV.rLVEEATVS.................
VTLSGWLHKQG....sdGLKVWRKRWFVLAE....... YCLYYYKGPE....... eEKLLGSVLLPSY..RVSACLPE.................
HSCRGYLHKLG.....aTFHAWSRRWFVLDR.....qrSALIYYSDKS....... eRKPRGGAYFATI.AEVYLDHLN...................

EVCPKPLWHMF......---=-=m-m- . KPPA....... aYECKRCRNKIHK.eHVDKHDP-..........cccccocveennnnne. --LAPCKLM
PIFSGYLWRQSqakgapNSKKWVRRWFSLRP......dNCLYYYKTED....... dSQPVGAMIMAKH..TVDLCPVD.............
LLKEGLMTKYP.tsrkrFGRQFKQRHFRLTT....... HSLSYAKSKG........ KQPICDIPLQEI.aSVEQLKDK..........ccccevuveenne
ALKEGWLVHYT.....sLDKAVKRYYWRLDS....... KTITLFVSEQ....... gSKYHKELPLAEL.ISIESHLGD............cccuc......
PIKQGYLYKRS...sksLNKEWKKKYVTLCD......dGRLTYHPSLH....dymdDVHGKEIPLQYV..TVKVPGQK................
VEYKGFLTMFE...disGFGAWHRRWCYLNG....... SVINYWKYPD....dekrKTPMGSIDLNSC..TSQKVTTA................
FDMEGFLNKRG.....eVNKAFQRRYFVLKG....... NLLFYFESRL....... dKEPLGLIVEGC..TIELSNEV..........ccceevvierne
TFIAGEVANAG......-~----——-—- ... NKLEAQTPN-........ -VKKRHRRMKSS..SVKANEAD..........cccovvernneen. dNDGYE

TAYEGYVKVPK...sgvIKRGWIRQFVVVCD....... FKLFLYDISP....... dRCALPSVSVSQV.IDMRDPEFS............ vgsvre
PMIEGQLKEKK..gkwrLFRRWRTRYFTLSG....... AHLSCKGSS-........ --GGESIDVNQI..RSVKVSRG.........cccecrvureeene
ITKQGYLLKGPrmfaniGNKSFKRRYCYLRAQ..eidgtYILELHKDEK....... qGEAKATIVMDFC.tDVVQNPKR.................
CRKEGTVNNLTsIdgptGSQKWEKCRLVLVK...avggYMLEFYTPHK....atkpRSGVFCFLISEA.rETTALEMP.............
FLNEGALIELD....snDYRPIQRVFFFLFN....... DVLIVCKVKH.....dkrLDFLTEYDPKKI..AVINIKDL.........ccccovvurernen. d(



SVVAGELVSPSssessdESDKWLPIFVAVTE....... REFRIYESAP..wsveawSRPLEIYALATT..RLAGAGNN...............
VIRKGHMVIQN...IgIMKGGSRPYWFVLTS....... ESISWYKDED....... eKEKKFMLPLDGL..KLRDIEQG.....................
SVFEGWLSVPN.kgnrrRGHGWKRQYVIVSS....... RKIIFYNSDI...dkhntTDAVLILDLSKV.yHVRSVTQG...................
LVGEGVLTKMC......-RKRPKSRQFFLFN....... DILVYGNIVI....gkkkYNKQHIMPLEEV..SLESIADN...........ccccceeeunnn,
VIKEGVLQKIT......HKGTEIKRYCVLMS....... DIFMYCKMIKpntvvensLECCCIFPLKKC..KVYEML--...........cccccveennnn.
CYCRLYEIPDV...nkkERPGVHQREVFLFN....... DLLVITKIFS.kkktsvtYTFRNSFPLCGT..VVTLLDMP.....................
MKHCGYLYAIG....ksVWKKWKRRYFVLVQ..vsqytFAMCSYKEKK........ SEPSEMMQLDGY..TVDYIEAA...............
PSMKGFLMHRRistsaaNRIFWQPGYFLLKA....... GVLYMFNDST....... gRLPSWAMALAEC.qGARRTVKS..............
LKLCGQLSKYT.....nVMKGWQYRWFTVDA.... ktGSLSYYLCDSapsphvlaSAPRGQVQLAGA..VVYPSDE-............
PEMKGWLLKWT.....nYIKGYQRRWFVLSK....... GVLSYYRNQS.....einHTCRGTISLHGA..LIHTVDS-.........cccveee
FTKRGYLFLME...kkpFKATWTKYYCTFKK...qgkreFTMLQFNQMN.hnftrpeARDDEKLTLFSC..QRRASEFE............
STKYGQLQRIV..pkrIFFDQTRKCYCGILN....... DWMLCYADGRP......taCRPSSTLYLKSS..SIEIEHFG..............c.......
LNISDFLGKIK......KGLELHAMCFVFKS....... AVVFLCKERLnatneveilRYQVLIPVTEV..QVRASSAK........c.ccccevueennnl
ILKKGFVNKRK......---=------ GLFA.....r/KRMLLLTTGP....... rLIYIDPVQMIKK.gEIPWSPDL...........cccovveenunene. rAEYKN
IVLADWLKVRG..... TLKSWTKLWCVLKP....... GLLLIYKSQK.....tksSHWVGTVMLTSC..QVIERPSK..........cccecurrnn,
KGKEGVILKRTyfcsdvWWCGTWRNRWFFVKE....... TCFGYIRPTD........ GSIRAVILFDQG..FDVSTGIY.......ccvvvernneen.
VTRQGHLLKKS...egkVRRVWQKRRCRVTS......dGFLDIFHADE........ SKPPTRVNLLTC..QIKPVPD-.........ccccc....
VEIQGSLERKHsggkkaPVRSWKQFHTVLCG....... QLVCFFKDEN...dflqgKTATAPVNILGA..KCERADDY...............
IELRGYLSKWT.....nYIYGWQPRYIVLKD....... GTLSYYKSES.....esdFGCRGAISLTKA..TIKAHES-...........cccccoineeee
LQMDGPLYMKA.....dPKKGWKRYHFVLRS....... SGLYYFPKE-........ -KTKNTRDLACL..NLFHGHNV............. ytglgw
NKIEGYLFKKK....skGFKTWCRRWFYLSD....... NQLVYSDLDScrkrsnedSFSVMEEDLRIC..SVRPVNEG...............
TRFSGYLNVQD....pkSQHNWNRRWCSLDG....... VRLSVWQHED....nlesDIPIFTLELPGL.gQSLIAAAP.................
NAKKGWLMKQD....nRTCEWSKHWFTLSG....... AALFYYRDPL....ceerGVLDGVLDVNSL.tSVIPEPAA.................
AAMHGCVRRKTkegrkpAVASWQRYWLQIWA....... NSLVYFPPKSgserndfkREPCKVCPLDGW..YAHVSDNT.......
HQLSGYLLRKF.... KNSSGWQKLWVVFTS....... FCLYFYKSYAQ....... dEFALASLPLLGY..TVGPPGHAQ..........c0ee..e.
LIRQGCLLKHS......-.KRGLQQRMFFLFS....... DLLLYGSKSP....IdgsFRILGHVPVRSL..-LTENAE-...........cccceevierenn.
FDKEGLLIITDegflwrSSEVRVERWCKLRG....... NLLFYLKDKD......pkSAVAGLLVLENC..RARIQNEE.....................
LLLDGELHIKA.....hEDQKTKLRYAFVFD....... KILIMVKALH.iktgdmgYTYRDSHNLADY..RVEQSHSR.....................
PIKRGLLWQQR....drLFSRWKERYFVLTR....... DYLHCFKRASanerasdmGQFIFKVKLVDV.eKVEWLNRR.............
VDKLGEVVLQDawdtkqlIRKGRERRVFLFE....... LYLLFAKEVK..esnvwkYQFKSKLMTTDM..GITEHIEG.................
LQDGEKFIRWD.....dDSGTGTPVTMRVDA....... KGFFLYWVDAQ........ NNELDILDIATI..RDVRTGQY....... akrpkdnkl
EYKKGYVMRKCfkktpfGKRSWKMFYCTLRD....... LVLYLHKDEHgfrksgqmsDNLHNAIRIHHA..LATKANDY...............
LSTLGDIHMG...svaVGADHRDRYFVLFP....... QTLLFLSVSAQ....rmsaFIYEGKLPLTGI..IVNRLEDT...........cccecueenne.
LVKRGELTHLLakItfigkRLTKISIYAFLFS....... DLLLLCKRRG.escfsviDYCPRSMLTLAA..GDSLPQLP.................... th
EGHEGYVTRKHsttkkaSNRSWDKVYMAAKA....... GRISFYKDQKyksnpeltFRGEPSYDLQNA..AIEIASDY..............
CILHGYIKKLG....gsFASLWQTKYAKLYP....... NRLELHSESG........ NNKPELIFMDQV..EDISSDFI........ccccccecvvennn. I
LRQEGLLMEQH......----NKQRLVLLFA....... TMLIITKQKE....... dGRLQFKTYISQN..NLMLSEHL..........cccovverinennne pC

VRKAGFLSVKKhqielaBRKRGWKGYWVCLKG....... TTLLFYPCDS.regrsveAAPKHLIIVDGA..IMQPIPEH................
DFERDALFKVD......------ EYGFFLYWksegrdgDVIELCQVSD....iragGTPKDPKILDKV..TKKNGTNI...........coceeriinene
LRQNEFLVWQG......RGGKKTLRQVFLFE....... ELVLFSKARRpdhknIdiYIYKNSIKTSDI..GLTAHTGD...........c.c.....
SSNRSFILKCEnelsdsLSGRGDSLVLYLFS....... DSIELCKRRSkspstaktHKHLKLISLNTI..RLVIDISD............cccveen.e.
HLHSARFFLQVdatrgkQNLWNSSYTLFLFD....... NQLVYCKRDI...ikrshFIYKGRIFLDRC..RVVNVRDG...................
LAKQGELLMQDskkdirLRMKPKRRHIFLYQ....... KSLLLCKQTSksgynkssYQFKSDVKMSQI..GLTESVSG..............
FIREDSLSKLG.....sGKRIWSERKVFLFD....... GLMVLCKANTsagataydYRLKEKYFMRRV..DINDRPDS..................
PDREGWLLKLG.....gRVKTWKRRWFILTD....... NCLYYFEYTT....... dKEPRGIIPLENL..SIREVEDP.............cccce...
PDREGWLLKLG.....gRVKTWKRRWFILTD....... NCLYYFEYTT....... dKEPRGIIPLENL..SIREVEDS.............ccc0enn.e.
PDREGWLLKLG.....gRVKTWKRRWFILTD....... NCLYYFEYTT....... dKEPRGIIPQENL..SIREVDDP............cccceneeen.
PDREGWLLKLG.....gRVKTWKRRWFILTD....... NCLYYFEFTT....... dKEPRGIIPLENL..SVQKVDDP............cccueee..
IVKEGWLHKRG.....eYIKTWRPRYFLLKN......dGTFIGYKERP..qdvdqrEAPLNNFSVAQC..QLMKTERP................
IVKEGWVQKRG.....eYIKNWRPRYFLLKT......dGSFIGYKEKP...qdvdIPYPLNNFSVAKC..QLMKTERP.................




VLKEGFMIKRAqgrkrfGMKNFKKRWFRLTN....... HEFTYHKSKG........ DQPLYSIPIENLIAVEKLEEE.......................
VVCSGWLRKSP.pekkIKkRYAWKRRWFVLRSgritgdpDVLEYYKNDH....... aKKPIRIIDLNLC.qQVDAGLTF..............
VILESIFLKRSqgkkktSPLNFKKRLFLLTV....... HKLSYYEYDF...ergrrGSKKGSIDVEKI..TCVETVVPeknppperqiprrge
VVCTGWLRKSP.pekkRRYAWKKRWFILRSgrmsgdpDVLEYYKNDH....... sKKPLRIINLNFC.eQVDAGLTF............
AVCTGWLVKSP.perklQRYAWRKRWFVLRRgrmsgnpDVLEYYRNKH....... sSKPIRVIDLSEC..AVWKHVGP.........
PVQKGFLLKKR....kwPLKGWHKRFFYLDK....... GILKYAKSQT....dierEKLHGCIDV-GL..SVMSVKK-..........ccccvernnen.
ILLEEQLIKKSqgkritSPSNFKVRFFVLTK....... ASLAYFEDRH.....gkkRTLKGSIELSRI..KCVEIVKS..................... disi
VLYSGWLRKSP.pekkIRLFAWRKRWFILRRgqtssdpDVLEYYKNDG....... sKKPLRTINLNLC.eQLDVDVTL.............
VIKAGYCVKQG.....aVMKNWKRRYFQLDE....... NTIGYFKSEL....... eKEPLRVIPLKEV.hKVQECKQS....................
VAKAGYLHKKG..gtqlQLLKWPLRFVIIHK....... RCVYYFKSST....... SASPQGAFSLSGY.nRVMRAAEE...................
DKHEGFMLKKR....kwPLKGWHKRFFVLDN....... GMLKYSKAPL....digkGKVHGSIDV-GL..SVMSIKK-.............c......
GTKEGYLTKQG.....gLVKTWKTRWFTLHR....... NELKYFKDQ-........ -MSPEPIRILDL.tECSAVQFD.........ccccovuenne j
GTKEGYLTKQG.....gLVKTWKTRWFTLHR....... NELKYFKDQ-........ -MSPEPIRILDL.tECSAVQFD.........ccccevienne j
VLKEGFLVKRG.....hIVHNWKARWFILRQ....... NTLVYYKLEG....grr'vTPPKGRILLDGC..TITCPCLE..........ccceeneene.
LIKSGYCVKQG.....nVRKSWKRRFFALDD....... FTICYFKCEQ....... dREPLRTIFLKDVIKTHECLVKS.........cccovveene
ERQEGHLLKKR....kwPLKGWHKRYFVLED....... GILHYATTRAQ....ditk GKLHGSIDVRLS..VMSINKK-..........cccconeeen.
VVKQGYLAKQG.....nKRKNWKVRRFVLRK.....dpAFLHYYDPSK......eeNRPVGGFSLRGS..LVSALEDN...............
SILEELLLKRSqgkkkmSPNNYKERLFVLTK....... TNLSYYEYDK.....mkrGSRKGSIEIKKI..RCVEKVNL.....................
ILKMGPVDKRK......-GLFARRRQLLLTE......gPHLYYVDPVN........ KVLKGEIPWSQE.IRPEAKNF-..........cccceiiiienne
VLKQGYLWKRG.....nLRRNWAERWFQLQP....... SCLCYFGSEE....... cKEKRGIIPLDAH.cCVEVLPDR..................
IVKKGYLLKKG......KGKRWKNLYFILEG.....sdAQLIYFESEK......raTKPKGLIDLSVC..SVYVVHDS............cceerneeen,
ALKQGWLHKKGggsstiISRRNWKKRWFVLRAQ....... SKLMYFENDS....... eEKLKGTVEVRTAKEIIDNTT-........ccvee..
VCKQDYFIKSPpsqlfsSVTSWKKRFFILSK..ageksFSLSYYKDH-........ -HHRGSIEIDQN.sSVEVGISS.............coc....
CDLWDQLHLRS.raqgggRVKTWKRRWEFILTD....... NCLYYFEYT-........ e OO St -
RIREGYLVKKG.....sVFNTWKPMWVVLLE....... DGIEFYKKKS....... dNSPKGMIPLKGS..TLTSPCAQD.....................
GDCEGWLWKKK.daksyFSQKWKKYWFVLKD....... ASLYWYINEE....... dEKAEGFISLPEF..KIDRASEC................
[IKQGCLLKQG.....hnRRKNWKVRKFILRE.....dpAYLHYYDPAG....... aEDPLGAIHLRGC..VVTSVESN........c.cccceend
LEKSGYLLKMS.....gkVKSWKRRWFVLKG....... CELLYYKSPS.....dviRKPQGHIELSAS.cSILRGDN-.....................
RSFEGTLYKRG.....aLLKGWKPRWFVLDV.....tkHQLRYYDSGE....... dTSCKGHIDLAEV..EMVIPAGP...................
VTKAGWLFKQA....ssGVKQWNKRWFVLVD....... RCLFYYKDEK....... eESILGSIPLLSF..RVAAVQPS....................
IQLSGMYNVRK.gkmglPVYNRWTRRQVILCG....... TCLIVSSVKD......sITGKMHVLPLIGG..KVEEVKK-.....................
KVKSGWLDKLS....pqGKRMFQKRWVKFDG....... LSISYYNNEK....... eMYSKGIIPLSAIL.STVRVQG-...........ccoveenne.
VCKRGYLRKQK......---HGHRRYFVLKL.etadapARLEYYENARsgaaipplIPPRRVITLYQC.fSVSQRADA.................

AIKCGWLRKQG.....gFVKTWHTRWFVLKG....... DQLYYFKDED....... eTKPLGTIFLPGN..KVSEHPCN....................
VDNAGFLYKKG.....gRHAAYHRRWFVLRG....... NMLFYFEDAA....... SREPVGVIILEGC.. TVELVEAA.......c.covcveene
LEKSGYLLKMG.....sQVKTWKRRWFVLRAQ....... GQIMYYKSPS.....dviRKPQGQVDLNSR.cQIVRGEG-.................
VIKQGWLHKANNstitvTMKVFKRRYFYLTQ..IpdgsYILNSYKDEK......nsKESKGCIYLDAC.iIDVVQCPKM................
PIKQGMLLKRS....gkWLKTWKKKYVTLCS......nGVLTYYSSLG....dymkYIHKKEIDLQTS..TIKVPGK-...........cc0c......
YLKQGFMEKTG....pkQKEPFKKRWFALDC.....heRRLLYYKNPL....... dAFEQGQVFLGNK.eQGYEAYED..............



KKLCGYLSKFG...gkgPIRGWKSRWFFYDE.....rkCQLYYSRTAQ....... dANPLDSIDLSSA..VFDCKADA..................
PDCDGWLLLRK.apggf MGPRWRRRWFVLKG....... HTLYWYRQPQ....... dEKAEGLINVSNY..SLESGHDAQ............

DACAKPLWHVF......-=mmmmemmmem e -KPPPALECRRC..HVKCHRDH...................... IdkkeDLICPCKVS
PTMKGLLTKVK.......HGYSKRVWCTLIG....... KTLYYFRSQE....... dKFPLGQIKLWEV..KVEEVDRS............ cdsded
DACAKPLWHVF......--mmmmmemem - -KPPPALECQRR..HVKCHRDH...........cccneee. |dkkeDLICPCKVS

VLKQGYMMKKG.....nRRKNWTERWFVLKP....... NIISYYVSED....... IKDKKGDILLDEN.cCVESLPDK...........c..c......
YLKEGYMEKTG....pkQTEGFRKRWFTMDD....... RRLMYFKDPL....... dAFARGEVFIGSK..ESGYTVLH..................
ADCQGWLYKKK.ekgsfLSNKWKKFWVILKG....... SSLYWYSNQM....... aEKADGFVNLPDF..TVERASEC..............
SAISGYLSRCK.....r”GKRHWKKLWFVIKG....... KVLYTYMASE....... dKVALESMPLLGF..TIAPEKEE...............cece...
VQLYGVLWKRP...fgrPSAKWSRRFFIIKE....... SFLLYYSESEfetnkyfnIHPKGVIPLGGC..LVEPKEEP.....................
NGLSKDMDTGL......--=-==------- G...... DSICFSPSIS..sttspkLNPPPSPHANKK..KHLKKKS-............ccccevenee. --TNNI
FVKSGWLLRQS.... tILKRWKKNWFDLWS......dGHLIYYDDQT.....rgnlIEDKVHMPMDCI..NIRTGQEC.................. r
WTMEGYLYVQE.. krpLGFTWIKHYCTYDK.gsktfftMSVSEMKSSG....... kKMGSPEMFKLKSC..IRRKTDSI................
LDKAGVLHRTKdkgkrIRKKHWSASWTVLEG....... GVLTFFKDSKgIrqpskfSTPEYTVELRGA.. TLSWAPKD.............
VRKVGYLRKPK......---SMHKRFFVLRAaseaggpARLEYYENEK..kwrhksSAPKRSIPLESC.fNINKRADS.................
LKKGTKFVKWD......-DDSTIVTPIILRT....dpgGFFFYWTDQN......keTELLDLSLVKDA..RCGRHAKA.......... pkdpkIr
ANKKKHLKKKS......----==-=—--- T...... NNL---KDD-........-========- GL..SSTAEEE-.........cccoveriene. --EEKFMIVSVTG..
FIVRGWLHKEVknspkmSSLKLKKRWFVLTH....... NSLDYYKSSE......knALKLGTLVLNSL.cSVVPPDEK................
VVHMGWVNEKL..qgadSSQTFRPKFLALKG....... PSFYVFSTPP..vstfdwVRAERTYHLCEV..LFKVHKFW.....Itedcv
AVKQGFLYLQQ...qqtFGKKWRRFGASLYG.gsdcalARLELQEGPE...kprrcEAARKVIRLSDC.IRVAEAGGE............
PIKQGMLLKRS....gkWLKTWKKKYVTLCS......nGVLTYYSSLG....dymkNIHKKEIDLQTS..TIKVPGKWpslatsactpis
AMLRGSRLRKI.....rSRTWHKERLYRLQE....... DGLSVWFQRR.....iporAPSQHIFFVQHI.eAVREGHQS................. el
IVYMGWCEARE..qdplQDRVYSPTFLALRG....... SCLYKFLAPP..vttwdwTRAEKTFSVYEI..MCKILKDS..................
PLLSGWLDKLS....pqGNYVFQRRFVQFNG....... RSLMYFGSDK....... dPFPKGVIPLTAIL.EMTRSSK-........cccceerneen.
IVVKGWLYREPrgggarPWLPPRRAWFVLTR....... DSLDQFSSSG......kgARRLGSLVLTSL.cSVTGPERR...............
PSISSTTSPKLpppsphANRKKHRR------.......==-—-—-—-_....... KKSTSNFKADGL..SGTAEEQE...........ccccevenrrns -ENFE
DAFAGFLNQQQ...mveGLISWRRLYCVLRG....... GKLYCFYSPE...eieakVEPALVVPINKE.tRIRAMDKD................
PIKMGWLKKQR.....sIVKNWQQRYFVLRA....... QQLYYYKDEE....... dTKPQGCMYLPGC..TIKEIATN.......ceeevnrennne

NGLSKDMDIGL......-===-==-=-—-- G...... DSICFSPSIS..sttspkLNPPPSPHANKK..KHLKKKS-............ccocirenee. --TNNF
VLKEGVLEKRS....ggLLQLWKRKRCVLTE....... RGLQLFEAKG....tggrPKELSFARIKAV..ECVESTG-.......cccccecueeene
HNVRGLLKRLK......----- EKKKARLEP...rdgpPSALGSRES-........ LATLSELDLGAE.rDVRIWPLH...........ccocuenee. psli

ILKEGPMLKNC.....nSFKRWKLRYFLVQG....... QKLYFAHHPA........ FAHFETIDLSQA..TVAESSCR..........ccccuveenann.
SLMCSFLQLIG....dkWGKSGPRGWCVIPR....ddpLVLYVYAAPQ....... dMRAHTSIPLLGY..QVTVGPQG................
IKEGMLTKQN.....nSFQRSKRRYFKLRG....... RTLYYAKTAK........ SIIFDEVDLTDA..SVAESSTK.......ccceeiiiiernreenne
ITKHGWLYKGNnsaisvTMRSFKRRFFHLIQ..IgdgsYNLNFYKDEK......isKEPKGSIFLDSC.mGVVQNNKV..............
PIKQGMLLKRS...gksLNKEWKKKYVTLCD......nGVLTYHPSLH....dymgNVHGKEIDLLRT..TVKVPGKR......... pprat
PLRTGMLELRG......---HKAKVFAALSP....... GELALYKSEQ....afsIGIGICFIELQGC..SVRETKS-.........cccoeveiierene. -
VSHSGFLYKTAIllqdrrAREEFSRRWCVLGD....... GVLSYFENER....... aVTPNGEIRASEI..VCLAVPPP...........cccee.n.
VIKAGWLDKNP....pgGSYIYQKRWVRLDT....... DHLRYFDSNK....... dAYSKRFISVACI..SHVAAIG-........ccccovveeeee
IVMEGYLFKRA....snAFKTWNRRWFSIQN....... NQLVYQKKFK....... dNPTVVVEDLRLC..TVKHCEDI.....................
NQLSGYLLRKF....KNSHGWQKLWVVFTN....... FCLFFYKTHAQ....... dDYPLASLPLLGY..SVSIPREA...........ccceere
PIYGGWLLLAPfdnpvhRSRKWQRRFFILYE....... HGLLRYALDE....mptTLPQGTINMNQC.tDVVDGEGR...............
ITKEGMLHYKA.gtsylGKEHWKTCFVVLSN....... GILYQYPDRT....... dVIPLLSVNMGGE..QCGGCRRA...................
VLKAGYLEKRR.kdhsfLGFEWQKRWCALSK....... TVFYYYGSDK....... dKQQKGEFAIDGY..SVRMNNTL................
--MEGVLYKWT....nYLTGWQPRWFVLDN....... GILSYYDSQD.....dveKGSKGSIKMAVC..EIKVHSA-..........ccceenee.
SIMEGPLSKWT.....n"VMKGWQYRWFVLDY.....naGLLSYYTSKD....kmmrGSRRGCVRLRGA..VIGIDDE-..............
VIRKGWLTISN...igIMKGGSKGYWFVLTA....... ESLSWYKDDE....... eKEKKYMLPLDNL..KVRDVEKS....................
VDKAGWIKKSS....ggLLGFWKDRYLLLCAQ....... AQLLVYENED....... dQKCVETVELGSY.eKCQDLRAL..................



PTASGTLRVQAQ....agEMQNWAQVHGVLKG....... TNLFCYRQPE...dadtgEEPLLTIAVNKE.tRVRAGELD...............
LRRGSKFIKWD.....eETSSRNLVTLRVDP....... NGFFLYWTGP........ NMEVDTLDISSI..RDTRTGRY.....arlpkdpkire
VHIRGWLHKQD....ssGLRLWKRRWFVLSG....... HCLFYYKDSR....... eESVLGSVLLPSY..NIRPDGPG...................
SIKEGQLLKQT.....sSFQRWKKRYFKLRG....... RTLYYAKDSK........ SLIFDEVDLSDA..SVAEASTK.......cccoeiriineenne

LVMEGHLFKRA....snAFKTWSRRWEFTIQS....... NQLVYQKKY-........ -KDPVTVVVDDL..RLCTVKLC.........ccocvveeenen.
TLREGWVVHYS....nKDTLRKRHYWRLDC....... KCITLFQNNT....... tNRYYKEIPLSELITVESAQNF..........coc.... sl
YTMEGYLYVQE...krthFGTSWVKHYCTYQR...dskqI TMVPFDQKS.....ggkGGEDESVILKSC..TRRKTDSI...............
PIKQGILLKRS...gksLNKEWKKKYVTLCD....... NGLLTYHPSL...hdymgNIHGKEIDLLRT..TVKVPGKR.............. Iprat

VEKEGYLQKAKadggkkLRKNWSTSWIVLSS....... RRIEFYKESKqalsnmktGHKPESVDLCGA..HIEWAKEK...........
GYREGFLWKRG.....rDNGQFLSRKFVLTE.....reGALKYFNRND....... aKEPKAVMKIEHL..NATFQPAK...........ccec...
MVKEGWMVHYT.....sRDNLRKRHYWRLDS....... KCLTLFQNES....... gSKYYKEIPLSELIRISSPRDF............cccu.... t
TRKAGYLNARN. ktglVSSTWDRQFYFTQG....... GNLMSQARGD........ VAGGLAMDIDNC..SVMAVDCE................
PEKVGWVRKFC..gkgiFREIWKNRYVVLKG....... DQLYISEKEV.....kdeKNIQEVFDLSDY.eKCEELRKS..................
ADHMGFLRTWGpgtpptPSGTGRRCWFVLKG....... NLLFSFESRE....... gRAPLSLVVLEGC..TVELAEAP................
SLLCGPLRLSE......SGETWSEVWAAIPM....sdpQVLHLQGGSAQ....... dGRLPRTIPLPSC..KLSVPDPE...................

NRICGFLDIEE....heNSGKFLRRYFILDT.....qaNCLLWYMDNPnItigagsSKVLQMLSVKKYV..SIATPKQK..................
AMQEGMQMVKL.....rGGSKGLVRFYYLDE.....hrSCIRWRPSR-........ KNEKAKISIDSI.gEVSEGRQS................ evfi
LIGEGVLTKLC......-RKKPKARQFFLFN....... DILVYGNIVI....qkkkYNKQHIIPLENV..TIDSIKDE............ccccevcueenne gDl
PDRAGSLELRG......---FKNKLYVAVVG....... DKVQLYKNLE....... eYHLGIGITFIDM..SVGNVKEV.........cccccirveennen. .
VPTCGYLNVLS......-NSRWRERWCRVKD....... NKLIFHKDRT......dIKTHIVSIPLRGC..EVIPGLDS..............ccccueee.
AAKEGWLHFRPgkrvggSIRPWKQMYVVLRG....... HSLYLYKDKR...eqttpSEEEQPISVNAC..LIDISYSE.................
WVKTGALQWWC....dwKPHKWVDVRLALEQghdgvrdSILFIYYVVH....... eEKKYIHIFLNEV..VALVPVLN................
ENVYGYLMKYT....nNLVTGWQYRFFVLNN.....eaGLLEYFVNEQ.....srnQKPRGTLQLAGA..VISPSDE-..................
VYKHGALVRKVcrktprGKRGWKSFHGILKG....... MILYLQKEEYkpgkalseTELKNAISIHHA..LATRASDY.................
ILKSGTLYRLT......VQNNWKAFTFVLSR....... AYLMAFQPGK......IdEDPLLSYNVDVC..LAVQMDNL..........ccoveernnn

RLCEGSSFRKI......GNRRRQERFWYCRL...aInhKVLHYGDLDDnpqgevtfESLQEKIPVADI.KAIVTGKDC............. pt
MKHSGYLWAIG....knVWKRWKKRFFVLVQ..vsqytFAMCSYREKK........ AEPQELLQLDGY..TVDYTDPAQ..............
YEEESFVFEPN......------- CLFKVDE....... FGFFLTWRSE........ GKEGQVLECSLI.nSIRSGAIP.......... kdpkilaaleavgk

PIKQGMLLKRS....gkWLKTWKKKYVTLCS......nGVLTYYSSLG....dymkNIHKKEIDLRTS..TIKVPGKW...................
LHLEGWMKVPR..nnkrGQQGWDRKYIVLEG....... SKVLIYDNE-........ AREAGQRPVEEF..ELCLPDGD......... vsihga

VYKSGFLARKIgkktprGKRGWKTFYAVLKG....... TVLYLQKDEYkpekalseEDLKNAVSVHHA..LASKATDY..............

CTPSGDLSPLS......--—=-=-———...... REPPpspmvkkgRRKKLTTPSKTE.gSAGQAEE-.........ccccocvvenen. -ENFE
LSAFGELVLEGggggggPRLRGGERLLFLFS....... RMLLVAKRRG......leYTYKGHIFCCNL..SVSESPR-...................
TVMTLFYSKKS......QRPERKTFQVKLET....... RQITWSRGA-........ DKIEGAIDIRELKEIRPGKTS............. rdfdryqed|

IQKAGYLNLRN..ktgIVTTTWERLYFFTQG....... GNLMCQPRG-........ AVAGGLIDLDNC..SVMAVDCE.....................
CRICAFLLRKK......RFGQWAKQLTVIRE....... DQLLCYKSSK....... dRQPHLRLALDTC..SHYVPKD........cccceerrrranene.
LLGEGVLTKEC......-RKKAKPRIFFLFN....... DILVYGSIVL....nkrkYRSQHIIPLEEV..TLELLPET........ccc0eeiniienann. 1Q/
VLREGELEKRS....dsLFQLWKKKRGVLTS....... DRLSLFPASP........ RARPKELRFHSIIKVDCVERT..........cccouveenne.
IVKQGYVKMKS.....rKLGIYRRCWLVFRK.ssskgpQRLEKYPDEK....svcIRGCPKVTEISNV.KCVTRLPKE................

VIRKGWLTINN...igiIMKGGSKEYWFVLTA....... ENLSWYKDDE....... eKEKKYMLSVDNL..KLRDVEKG...................
LVRGGWLWRQS.....sILRRWKRNWFALWL......dGTLGYYHDET.....aqdEEDRVLIHFNVR..DIKIGPEC.................
LVKDGFLVEVS......-ESSRKLRHVFLFT....... DVLLCAKLKKtsagkhqqYDCKWYIPLADL..VFPSPEE-......................
MKHSGYLYALG....gkVWKRWKKRYFVLVQ..vsqytFAMCSYREKK........ SEPQELMQLEGY..TVDYTDPH.............



RRLKGSIKRTK...sqpKLDRNHSFRHILPG......fRSAAAAAADNesrshesILSPSSAVEALDL..SMEEEVVI..................
FTAEGYLYVQE krpapFGSSWVKHYCMYRK...aakkFNMIPFEHRS.....ggkLGDGEVFFLKEC..TKRHTDSI.............
NQLSGNLLRKEF.....kKNSNGWQKLWVVFTN....... FCLFFYKSHQ....... dNHPLASLPLLGY..SLTIPSES........c..cceeuveenne
VTIQGVLRRKTkegkkp TVASWTKYWAALCG....... TQLFYYAAKSaterkhfkSTSNKNVSVIGW..MVMMADDP..........
TFLCDFLYQAPIssekkLLEETNKKWCVLEG....... GFLSYYENDK....... STTPNGTININEV..ICLAIHKE..................... di
FLKEGILMKLS......-RKVMQPRMFFLFN....... DALLYTTPVQ.....sgmYKLNNMLSLAGM..KVRKPTQE.........c....ce.e.
PTIEGYLYTQE...kwaLGISWVKYYCQYEK.....etKTLTMTPMEQ......kpGAKQGPLDLTLK.yCVRRKTES.................
LVKSGELTALEaspgIrRKLNTRPVHLHLFN....... DCLLLSRPRE.....gsrFLVFDHAPFSSI..RGEKCEMK...........cccc.....
MLMCGVLLKIS......-SGNIQERVFFLFD....... NLLVYCKRKHkastdghrYLFRGRINTEVM..EVENVDDG.................. te
PLIEGKLKEKQ..viwkFIKRWKTRYFTLAG....... NQLLFQKGKS......kdDPDDCPIELSKV..QSVKAVAK..........ccccenuen
NFKKGWMSILDpsltttSTSQWKKHWFVLTD....... SSLKYYRDST....aeeaDELDGEIDLRSC.tDVTEYAVQ................
SVVCSFLQYME.....KSKPWQKAWCVIPK....qdpLVLYMYGAPQ....... dVRAQATIPLLGY..VVDEMPRS.................
LVLEGTFRVHR......---VRNERTFFLFD....... KTLLITKKRG......dhFVYKGNIPCSSL..MLIESTR-.........ccovciiiienne -D
AKICAFLLRKK......RFGQWTKLLCVIKD....... TKLLCYKSSK....... dQQPQMELPLQGC..NITYIPKD.......cccverrrreernnit
FLKEGTLMKVT......-GKNRRPRHLFLMN....... DVLLYTYPQK.....dgkYRLKNTLAVANM..KVSRPVME.....................
NFKKGWLTKQY.......EDGQWKKHWFVLAD....... QSLRYYRDSYV....aeeaADLDGEIDLSAC.yDVTEYPVQ..............
VIRRGWLTINN...isIMKGGSKEYWFVLTA....... ESLSWYKDEE....... eKEKKYMLPLDNL..KIRDVEKG.............cec...
PIKQSFLLKRS...gnsLNKEWKKKYVTLSS....... NGFLLYHPSI...ndyihSTHGKEMDLLRT..TVKVPGKR...........cc0c....
RLVEGTCFRKL.....nARRRQDKFWCRLSP.....nhKVLHYGDLEEspqgevphDSLQDKLPVADI.KAVVTGKDC............
CIMHGYMLKLG....npFLTQWQRRYFYLFP....... NRLEWRGEG-........ ESRQNLLTMEQLISVEETQIK.........c0eeneee.
SVICSFLHYME.... kKGGKGWHKAWFVVPE....nepLVLYIYGAPQ....... dVKAQRSLPLIGF..EVGPPEAG..................

IVKQGYVKIRS.....rKLGIFRRCWLVFKK.asskgpRRLEKFPDEK....aayfRNFHKVTELHNIL.KNITRLPRE...................
VEKSGLLNMTKaqggrkLRKNWGPSWVVLTG....... NSLVFYREPPssgwgpagSRPESSVDLRGA..ALAHGRHL........
LVRHGELVELAaappakLKLSSKAVYLHLFN....... DCLLLSRRKE.....IgkFAVFVHAKMAEL..QVRDLSLK...................
PEKCGYLELRG......---YKAKIFTVLSG....... NSVWLCKNEQ....dfksGLGITIIPMNVA..NVKQVDRT.......ccccoceercrriannn
TAYEGFLSVPR...psgVRRGWQRVFAALSD....... SRLLLFDAPD.IrlsppsGALLQVLDLRDP..QFSATPVL.......ccccevune
VMQSGTQMIKL.....kRGTKGLVRLFYLDE.....nrTRLRWRPSR-........ KSEKAKILIDSI.yKVTEGRQS................ eifhre
TEKVGFLYKKS....dgIRRVWQKRKCGVKY....... GCLTISHSTI........ NRPPVKLTLLTC..QVRPNPE-..........cocvieenne,
NRICGFLDIEE....neNSGKFLRRYFILDT.....reDSFVWYMDNP..qnlpsgSSRVGAIKLTYI.sKVSDATKL............c.......
VKHIAWLAEQA. kidgGRQQWRPVLMAVTE....... KDLLLYDCMP..wtrdawASPCHSYPLVAT..RLVHSGSG.............
ELSMGELLMHSflslgkARKDLELTVFVFKR....... AVILVYKENChnstdldpFKFRWLIPISAL..QVRLGNPA...................
ALVEGQVKLRD......-GKKWKSRWLVLRKpspvadcLLMLVYKDKS...erikgLRERSSLTLEDI.cGLEPGLPY...............
PTMEGSLEFKQpggrqpSSSSWDSCRGNLQG....... SSLSLFLDER.....maAEKVASIALLDL..TGARCERL...............
QIKNDIQREKRaterlkKKLSEQESLLLLMS....... PSMAFRVHSR......ngKSYTFLISSDYE..RAEWRENI............cce.....
VLKAGWLKKQR.....sIMKNWQQRWFVLRG....... DQLFYYKDKD....... elKPQGFISLQGT..QVTELPPG...................
DSFEGWLLKWT.....nYLKGYQRRWFVLGN....... GLLSYYRNQG.....emaHTCRGTINLSTA..HIDTEDS-..................
GKMTDSLRKPEralslgHAGRFSVNWFILFN....... DALV---HAQ........ FSTHHVFPLATL.WAEPLSEE.............cceec.....
LLLQGTLLKIS......-AGNIQERAFFLFD....... NLLVYCKRKStksingslYIFRGRINTEVM..EVENVEDG.................. tadyl
SAREGWLFKWT.....nYIKGYQRRWFVLSN....... GLLSYYRSKA.....emrHTCRGTINLATA..NITVEDS-....................
FKVPGFFSKRL.....kGSIKRTKSQSKLDR.ntsfrIPSLRSTDDRSesrshesILSPCSTVECLDL.gRGEPVSVK................
LLKGSQLLKVK......SSSWRRERFYKLQE....... DCKTIWQESR....kvmrTPESQLFSIEDI.gEVRMGHRT................. e
VERCGVLSKWT.....nYIHGWQDRWVVLKN....... NALSYYKSED.....eteYGCRGSICLSKA..VITPHDF-...........c.......
AVCASRVKLQH....IpAQEQW-DRLLVLYP....... TSLAIFSEEL......dgLCFKGELPLRAV..HINLEEKE..............c0ccn.e..
PTMEGPLRRKTkegrkpALSSWTRYWVILSG....... STLLYYGAKSgtdrkhykSTPGKKVSIVGW..MVQLPDDP............
LLKQGELQQMStsrtlrTKKLFHEIYLFLFN....... DLLVICRQIP.....gdkYQVFDSAPRGLL..RVEELEDAQ.............c0ccn.....
PVKEGPLFIHRkgkgpIMSSSFKKLYFSLTT....... EALSFAKTPS........ SKKSALIKLANI.rAAEKVEEK.........c.ccovveuneen.
PVTQGDVYRAE......--—--------- TE..eipkiFQILYANEG-........ -ECRKDVEMEPV.QEAEKTNFQ........ccoeerineenne nhkGHI



TYKHGVLTRKTgkrtprGRRGWKKFYAVLKG....... TILYLQKDEYrpdkalseGDLKNAIRVHHA..LATRASDY...............
CYCRLFEVPDP...nkpQKLGLHQREIFLFN....... DLLVVTKIFQ.kkknsvtYSFRQSFSLYGM..QVLLFENAQ..................
SMVEGSELKKV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK........ DSEKAKIDIKSIL.KEVRTGKNT............... difrsi
TERNGSLYKKS....dgIRKVWQKRKCSVKN....... GFLTISHGTA........ NRPPAKLNLLTC..QVKTNPE-..........ccccvveee
KGLEGMIRKRSccgrdgVCYRWSKRWLVVKD....... SFLLYMCLET......galSFVQLFD-PGF..EVQVGKRS.................
VMKEGWMVHYT.....sKDTLRKRHYWRLDS....... KCITLFQNDT....... gSRYYKEIPLSELISLEPVKTS.......ccccvcveene a
VQHEGFLLRKRdanrksSNRSWVSLYCVLSK....... GELGFYKDSK.gpasgstHGGEPLLSLHKA.. TSEVASDY.............
IRREGWLYYKQgkkagsGLRQWKRVYAALRA....... RSLSLSKERRagaaaagaGEDEAAPVCIGS..CLVDISYS..........
PELEGALYLKE.....dGKKSWKRRYFLLRA....... SGIYYVPKGK....tktsRDLACFIQFENV..NIYYGTQH...........ccoc...... k
SEKKGYLLKKS....dgIRKVWQRRKCSVKN....... GILTISHATS........ NRQPAKLNLLTC..QVKPNAE-..........ccceviieen
IVMADWLKIRG......TLKSWTKLWCVLKP....... GVLLIYKTQK....... NGQWVGTVLLNAC..EIIERPSK.........cccceevvrennnn.

LVKRGELTAYVdtvifsRRTSKQQVYFFLFN....... DVLIITKKKSeesynvndYSLRDQLLVESC..DNEELNSS............. pgl
LLKRGELFLVEetglfrKIASRPTCYLFLFN....... DVLVVTKKKS.....eesYMVQDYAQMNHI..QVEKIEPS............... elplp
DLSMGDLLLHTpaslgkWKKEPELAAFVFKT....... AVVLVYKDGSsiyedwdpFRFRHMIPTEAL..QVRALASA..............
TAYEGHVRIPK...pagVKKGWQRALAIVCD....... FKLFLYDIAE....... gKASQPSVVISQV.IDMRDEEFS............ vssvla

PVKEGPLFIHRkgkgpIMSSSFKKLYFSLTT....... EALSFAKTPS........ SKKSALIKLANI.rAAEKVEEK.........c.cccovveeneen.
VIMADSLKIRG..... TLKSWTKLWCVLKP....... GVLLIYKTPK....... VGQWVGTVLLHCC..ELIERPSK.........cocireieene,

LMQEGMPMRKYV.....rSKSWKKLRYFRLQN....... DGMTVWHARAQ......arGSAKPSFSISDV.eTIRNGHDS................
VQMEGYLGRKHgpnkkaSNRSWNNLYCVLRN....... SELTFYKDAK.nlalgmpYHGEEPLALRHA..ICEIAANY.............
LVCCCQLYEVP.dpnrpQRLGLHQREVFLFN....... DLLVVTKIFQ.kkkilvtYSFRQSFPLVEM..HMQLFQNS.................
LHCCDEEISFS....IrLYEHIHDLSLFLFN....... DALLVSSRGTfertskttYQFIASVALHRL..LIENIPDS............ccccevieeene kY
TYKQGILARKMgkktpwGKRGWKMFHTLLRG....... MVLYFLKQGElegeslvgQMVDEPVGVHHS..LATPATHY..........
IQREGALRFMVaaagsgGSAQWQKCRLLLRR.avaeerFRLEFFVPPK....... aSRPKVSIPLSALIEVRTTMPL..............
FLHSGKLYKAK......---SNKELYGFLFN....... DFLLLTQITKspksnlgyKMYKTPIFLNEV..LVKLPTDP........cccoviviiinne

IKQIGWLTEQL......PSGGTAPTLALLTE....... KELLLYLSLP..etrealSRPARTAPLIAT..RLVHSGPS..................... kgs
DMKMKISALKS......--==-=mm—- .. ---EIQKEKANkgqgsraiERLKKKMFENEF..LLLLNSP-........cccccccviieniees --TIPFRIt
TAYKGHVKVPK...ptgVKKGWQRAYAVVCD....... CKLFLYDLPE....... gKSTQPGVIASQV.IDLRDDEFS............ VSSV

LKEQGQLLHRD.pftviCGRKKCLRHVFLFE.......HLLLFSKLKG.peggsemFVYKQAFKTADM..GLTENIGD...............
LMKLGTVERRG..... AMGIWKELFCELSP.....eFRLYLSNEE-.......HTCVENCSLLRC.€SVGPAHS-.........cccocnvu......
FLRQGWLLVVP..... PHGEPRPRMFFLFT.......DVLLMAKPRPIhlirsgtFACKALYPMAQC..HLSRVFGH...................
LLKDSFMVELYV.....-EGARKLRHVFLFT....... DLLLCTKLKKgsggktqqYDCKWYIPLTDL..SFQMVDEL................ ea\
VGRGGGVAGPP..sgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.......aSRPRLSIPCSSIIDVRTTTAL...........
LMKLGTVERQG...... AMGIWKELFCELSP.....leFRLYLSNEE-........HTCVENCSLLRC.eSVGPAHS-.........ccccvsuen.....
LVYNGDLVEYD....adHMAQLQRVHGFLMN.......DCLLVATWLP...qrrgmYRYNALYSLDGL..AVVNVKDN.............
VVHYAKVQLREF.....qHSQDVSDCYLELFP.......AHLYFQAHGS......egLTFQGLLPLTEL..SVCPLEGS.....................
LLREGPVLKIS.... fRRNDPMERYLFLFN......NMLLYCVPRV..iqugagFQVRTRIDVAGM..KVRELMDA...................
KGIEGMIMKRSccgqgrACYRWSKRWLIVKD.......SFLLYMKPDS........GAIAFVLLVDKE fKIKVGKKE.....................
FMQAGCELKKYV.....rPNSRIYNRFFTLDT......dLQALRWEPSK.......kDLEKAKLDISALKEIRLGKNT............... etftnng
SSHRSLVQRVEislgehPCDRGEQVTLFLFN.......DCLEIARKRHgqtrppasLKHIHLMPLSQI.KKVLDIRET..................
CIMHGYMSKMG....npFLTQWQRRYFYLFP......NRLEWRGEG-........EAPQSLLTMEEL.QSVEETQI........cc...........
PIRQGHFIVWEgapgarMPWKGHNRHVFLFR.......NHLVICKPRRdsrtdtvsYVFRNMMKLSSI..DLNDQVEG............
AQMEGFLNRKHahnkkaSSRSWHNVYCVINN.......QEMGFYKDAK taasgipYHSEVPVSLKEA..VCEVALDY..........
LLHSGKLYKTK......~-SNKELHGFLFN.......DFLLLTYMVKssksnagfKMYKTPIFLNEV..LVKLPTDP..........cccoouu.....
LLLHGPFSVWTykmkdlIIRFKPSQRQIYLFE.......RGIVFCKIRMgdqglsphYSFKKTMKLMTL..SIRQLGRG................
IRHLGWLAEKV...pgeSKKQWKPALVVLTE.......KDLLIYDSMP..rrkeawFSPVHTYPLLAT..RLVHSGPG................
VIFMSQVMVAQY.....gACEEKEERYLMLFS.......NVLIMLSASP....rmsgFIYQGKIPIAGT..VVTRLDEL.........ccocorvvenn.....
LIKEGQILKLA.... aRNTSAQERYLFLFN......NMLLYCVPKF..slvgskFTVRTRVGIDGM..KIVETQNE.............coco.......
LLCHGELRSKS......-—-GHKLYIFLFQ.......DILVLTRPVT.merhsyQVYRQPIPVQEL..VLEDLQDG........... dvrmggsfr



LRCRDEFIVCC......-GRKKYLRHVFLFE....... DLILFSKTQK.vegshdvYLYKQSFKTAEI..GMTENVGD....................
RGFEGKLTAQGpeagglLSSRGRERRVFLFE....... QUIFSEALGvrggtgpgYVYKNSIKVSCL..GLEGNLQG................
LELGTVMTVFS...frkSTPERRTVQVIMET....... RQVAWSKTA-........ DKIEGFLDIMEI.LKEIRPGKNS................ kdfera
LIYTGEMAWIY.....qPYGRNQQRVFFLFD....... HQMVLCKKDL...irrdiLYYKGRIDMDKY..EVVDIEDG.................... r
LVCCSRLFEVT.dvnklQKQAAHQREVFLFN....... DLLVILKLCP.kkkssstYTFCKSVGLLGM..QFQLFENE.................
SIKEGILKIKEepskilSGNKFQDRYFVLRD....... GFLFLYKDVK....... SSKHDKMFSLSSM..KFYRGVKK........ccccconuneenn.
IVKQGYVRIRS.....rRLGIYQRCWLVFKK.asskgpKRLEKFSDER.....aayFRCYHKVELNNV.KNVARLPKS................
FIRLGSLSKLS......-GKGLQQRMFFLFN....... DVLLYTSRGL...tasngFKVHGQLPLYGM..TIEESEDE.......................
SRLEGWLSLPV..rntKKFGWVKKYVIVSS....... KKILFYDSEQ....dkegSNPYMVLDIDKL.fHVRPVTQT.........ccuvce.. ‘
LIKEGQIQKLS.....aKNGTPQDRHLFLFN....... SMILYCVPKL..imggkFSVREKMDISGL..QVQDIVKP..........ccccccueeee.
LKEQGQLVRQD.efvwrTGRHKSVRRIFLFE....... ELLLFSKPRH.gptgvdtFAYKRSFKMADL..GLTECCGN................

GTKRGFLSKKT.....aEASRWHEKWFALYAQ....... NVLFYFEGEQ....... sCRPAGMYLLEGC..SCERTPAP............. pra
FIREGCLHKLT......-KKGLQQRMFFLFS....... DMLLYTSKGV...agtshFRIRGLLPLQGM..LVEESDNE......................
LVLEGTFRIQR......--~-AKNERTLFLFD....... KLLLITKKRD......dtFTYKAHILCGNL.mMLVEVIPK-.........ccocviirinnne. -EP
LTAQGKLLQQDieldagMQSRTKERRVFLFE....... QIVIFSELLR kgsltpgY MFKRSIKMNYL..VLEENVDN..................
FIRQGSLIQVPvrigsISLKKEGERQCFLFT....... KHFLICTRSS..ggklhILKTGGVLSLIDC..TLIEEPDA.............. sdddsk

LETSSYLNVLV......-.NSQWKSRWCSVRD....... NHLHFYQDRN......rsKkVAQQPLSLVGC..EVVPDPSP....................
IESQGELILQEvwdpktLIRKGRERHLFLFE....... MSLVFSKEVK.dssgrskYLYKSKLFTSEL..GVTEHVEG..................
VRKAGALAVKNkkvesaTRRKWKHYWVSLKG....... CTLFFYESDG.rsgidhnSIPKHAVWVENS..IVQAVPEH............
LILQDAFQVWD...pksLIRKGRERHLFLFE....... ISLVFSKEIK.dssghtkYVYKNKLLTSEL..GVTEHVEG.....................
LIYSGELTRVT.....qPQAKSQQRMFFLFD....... HQLIYCKKDL...IrrdvLYYKGRLDMDGL..EVVDLEDG.................... k
EQMEGMLCRKQafgkkaANRSWQNVYCVLRR....... GSLGFYKDAK...aasagVPYHGEVPVSLA..RAQGSVAF........
PEIQGFLQLRG.....sGRKLWKRFFCFLRR....... SGLYYSTKGT....skdpRHLQYVADVNES..NVYVVTQG.................
VRKAGWLFFKPrklelVvARRKWKQYWVTLKG....... CTLLFYETYG.knsmdgsSAPRCALFAEDS..IVQSVPEH............
LEFQGELTELGggvifaSRPRFTPLCLLLFS....... DLLLITQPKS...garlgVLDYAHRSLVQA..QQVPDPSG....................

GTRKGYLSKRS.....sDNTKWQTKWFALLQ....... NLLFYFESDS....... sSRPSGLYLLEGC..VCDRAPSP................. kg
VTYMSQVLIQC.....aGSEEKNERYLLLFP....... NVLLMLSASP....rmsgFIYQGKLPTTGM..TITKLEDS...........c.cc.....
PKIDGELKVRS.....iVNHTKQDRYLFLFD....... KVVIVCKRKG......ysYELKEIELLFH..KMTDDPMN...........cccueeee nk

LLLEGPVRVKE......GREGKLDVYLFLFS....... DVLLVTKPQR...kadkaKVIRPPLMLDKL..VCQPLRD-..........c.c.c......
LLLEGSLRMKE......GKDSKMDVYCFLFT....... DLLLVTKAVK...kaertRVIRPPLLVDKI..VCRELRD-..............ccccenuuen.
PEIHGFLHAKE.....qGKKSWKKIYFFLRR....... SGLYFSTKGT....... sKEPRHLQFFSEF.gNSDIYVSL..........cc....... agk
LIHSGELTKIT.....KQGKSQQRTFFLFD....... HQLVSCKKDL...IrdmLYYKGRLDMDEM..ELVDLGDG.................... r

LIKEGHILKLS.....aKNGTTQDRYLILFN....... DRLLYCVPRL..rliggkFSVRARIDVDGM..ELKESSNL...........ccceeriiienne
GHKKGATKMKD.....IARFKPMQRHLFLYE....... KAIVFCKRRVegsdrypsYSFKHCWKMDEV..GITEYVKG...............

PKIDGELKITS.....vERRSKMDRYAFLLD....... KALLICKRRG......dsYDLKDFVNLHSF..QVRDDSSG.............ccu.... C
LLMQGSFSVWTtkvkel ARFKPMQRHLFLHE....... KAVLFCKKREegyekapsYSYKQSLNMAAYV..GITENVKG...........
PQGDGEIRITT.....IDKHTKQERHIFLFD....... LAVIVCKRKG......dnYEMKEIIDLQQY..KIANNPTT........cccoeernuren. dke

LVRDGSVFLKN......AAGRLKEVQAVLLT....... DILVFLQEKDgkyifasIDQKSTVISLKKL..IVREVAHE............c...cc......
FIMEGPLTRIG......---AKHERHIFLFD....... GLMISCKPNHIpgytsaeYRLKEKFVMRKI..QICDKEDT.........cccccvvennnene (
FIMEGTLTRVG......---AKHERHIFLFD....... GLMICCKSNHIpgasnaeYRLKEKFFMRKV..QINDKDDT.......................
PDREGWLLKLG.....gRVKTWKRRWFILTD....... NCLYYFEYTT....... dKEPRGIVPLENL..SIREVEDP.............c.c......
PDREGWLLKLG....ggRVKTWKRRWEFILTD....... NCLYYFEYTT....... dKEPRGIIPLENL..SIREVEDS...........c.cccuernn.
PDREGWLLKLG....ggRVKTWKRRWEFILTD....... NCLYYFEYTT....... dKEPRGIIPLENL..SIREVDDP...........ccccevuee..
PDREGWLLKLG.....gRVKTWKRRWEFILTD....... NCLYYFEFTT....... dKEPRGIIPLENL..SVQKVEDP............ccccuveenne
IVKEGWLHKRG.....eYIKTWRPRYFLLKN......dGTFIGYKERP..qdvdgqrESPLNNFSVAQC..QLMKTERP................
IVKEGWVQKRG.....eYIKNWRPRYFLLKT......dGSFIGYKEKP...qdvdIPYPLNNFSVAKC..QLMKTERP.................




VIKEGWLHKRG.....eYIKTWRPRYFLLKS......dGSFIGYKERP..eapdqtLPPLNNFSVAEC..QLMKTERP.................
KTCRGYLIKMG.....gKIKTWKKRWFVFDR.....nkRTFSYYADKH....... eAKLKGVIYFQAI.eEVYYDHLK..........cccce.ee.
GCCRGPLVKMG.....gRIKTWRKRWFCFDR.....qaRRLAYYADKE....... eTKLKGVIYFQAILeEVYYDHLR.................
KVCRGYLIKMG.....gKIKSWKKRWFVFDR.....IkRTLSYYVDKH....... eTKLKGVIYFQAILeEVYYDHLR.......cc.cconnt

HLKEGEMYKRAqgrtriGKKNFKKRWFCLTS....... RELTYHRQQG........ KDAIYTIPVKNLIAVEKLEEG..............c..c....
VVCSGWLRKSP.pekkIKkRYAWKRRWFVLRSgritgdpDVLEYYKNDH....... aKKPIRIIDLNLC.qQVDAGLTF..............
VILESIFLKRSqqkkktSPLNFKKRLFLLTV....... HKLSYYEYDF...ergrrGSKKGSIDVEKI..TCVETVIPeknppperqiprrge
TVCMGWLIKSP.perklQRYAWRKRWFVLRRgrmsgnpDVLEYYRNKH........ sNKPIRVIDLSEC..TVWKHAGP..........
VVCTGWLRKSP.pekkRRYAWKKRWFILRSgrmsgdpDVLEYYKNEH....... sKKPLRIINLNLC.eQVDAGLTF............
ILLEEQLIKKSqakritSPSNFKVRFFVLTK....... ASLAYFEDRH.....gkkRTLKGSIELSRI..KCVEIVKS..................... disi
VIKAGYCVKQG.....aVMKNWKRRYFQLDE....... NTIGYFKSEL....... eKEPLRVIPLKEV.hKVQECKQS..............c.....
VAKAGYLHKKG..gtqlQLLKWPLRFVIIHK....... RCIYYFKSST....... SASPQGAFSLSGY.nRVMRAAEE....................
DRHEGFMLKKR....kwPLKGWHKRFFVLDN....... GMLKYSKAPL....digkGKVHGSIDV-GL..SVMSIKK-...................

PVQKGFLLKKR....kwPLKGWHKRFFCLEK....... GILKYAKSQ-........ -ADIEREKLHGC.IDVGLSVMS..........cccerneenn,
VLKEGFLVKRG.....hIVHNWKARWFILRQ....... NTLLYYKLEG....grrvTPPKGRIVLDGC..TITCPCLE...........coeenneee.
GTKEGYLTKQG.....gLVKTWKTRWFTLQR....... NELKYFKDQ-........ -MSPEPIRILDL.tECSAVQFD..........cccccrvureene

LIKSGYCVKQG.....nVRKSWKRRFFALDD....... FTICYFKCEQ....... dREPLRTIPLKDVIKTHECLVKS............cc0eevnee.
VVKQGYLSKQG.....nKRKNWKVRRFVLRK.....dpAFLHYYDPSK......eeNRPVGGFSLRGS..LVSALEDN...............
ERQEGHLLKKR....kwPLKGWHKRYFVLED....... GILHYATTRAQ....ditk GKVHGSIDVRLS..VMSINKK-...........cc.c.....
SILEELLLKKSqgkkkmSPNNYKERLFVLTK....... TSLSYYEYDK.....mkrGSRKGSIEIKKI..RCVEKVNL............ccuve..
ILKMGPVDKRK......-GLFARRRQLLLTE......gPHLYYVDPVN........ KVLKGEIPWSQE.IRPEAKNF-..........ccceininene
IVKKGYLLKKG......KGKRWKNLYFILEG.....sdAQLIYFESEK......raTKPKGLIDLSVC..SVYVVHDS............cc0eerunenn,
ALKQGWLHKKGggsstiISRRNWKKRWFVLRAQ....... SKLMYFENDS....... eEKLKGTVEVRTAKEIIDNTS-.................
VLKQGYLWKRG.....nLRRNWAERWFQLQP....... SSLCYFGSEE....... cKEKRGTIPLDAH.cCVEVLPDR.................
RIREGYLVKKG.....sVFNTWKPMWVVLLE....... DGIEFYKKKS....... dNSPKGMIPLKGS..TLTSPCAQD...........c0cc......
GDCEGWLWKKK.daksyFSQKWKKYWFVLKD....... ASLYWYINEE....... dEKAEGFISLPEF..KIDRASEC................
VHKRDYFIKSPppqlffSGTSWKKRLFILSQ..srgtgLSLSYYKDH-........ -QHRGSIEIDGS.sTVEVGINC...........ccoeeenee C
VTKAGWLYKQA....ssGVKQWNKRWFVLVD....... RCLFYYKDEK....... gESILGSIPLLSF..RVAAVQPS.........c.ccee.
LEKSGYLLKMS....vRVKTWKRRWFVLKG....... GELLYYKSPS.....dviRKPQGHIELSAS.cSILRGDN-...........ccuece..
RSYEGILYKKG.....aFMKPWKARWFVLDK.....tkHQLRYYDHRM....... dTECKGVIDLAEV..EAVAPGTP.........cc0c..
RSFEGTLYKRG.....aLLKGWKPRWFVLDV.....tkHQLRYYDSGE....... dTSCKGHIDLAEV..EMVIPAGP...................
STMSGYLYRSK.....gSKKPWKHLWFVIKN....... KVLYTYAASE....... dVAALESQPLLGF..TVTLVKDE...........cccconeee.
PYFHSFLYMKG.....gLMNSWKRRWCVLKD....... ETFLWFRSKAQ........ EALKQGWLHKKG.gGSSTLSRR...............
IQLSGMYNVRK.gkmglPVYNRWTRRQVILCG....... TCLIVSSVKD......svSGKMHVLPLIGG..KVEEVKK-...................
[IKQGCLLKQG.....hnRRKNWKVRKFILRE.....dpAYLHYYDPAG....... gEDPLGAVHLRGC..VVTSVESS.........c..c.c.....
VRKCGYLRKQK......---HGHKRFFVLRGggsppapPRLEYYESEK..kwrskaGAPKRVIALDCC.ININKRADA...............

NTKCGWLRKQG.....gFVKTWHTRWFVLKG....... DQLYYFKDED....... eTKPLGTIFLHGN.KVIEHPCNE...................
VCKRGYLRKQK......---HGHRRYFVLKL.etadapARLEYYRNARsgaavpallPPRRVIILYQC.fSVSQRADA.................
VIKQGWLHKANNstitvTMKVFKRRYFYLTQ..IpdgsYILNSYKDEK......nsKESKGCIYLDAC.iIDVVQCPKM................
VDNAGFLYKRG.....gRGTGSHRRWFVLRG....... NILFYFEAEG....... SREPLGVILLEGC..TVELVDAR..........c0ceoueee,
KKLCGYLSKFG...gkgPIKGWKCRWFFYDE.....rkCHLYYSRTAQ....... dANPLDSIDLSSA..VFDCKADA..................
VEEKGFLTIFE...dvsGFGAWHRRWCVLSG....... NCISYWTYPD....derrKNPIGRINLANC.iSHQIEPAN..................
MGIGDFSATVG......-----—---- TLTA....... GKICAVHTG-........ -MRALIYSTTTA.gSQMEHSG-........ccctviiiirrerrimmmmmem
LEKSGYLLKMG.....sRVKTWKRRWFVLRAQ....... GQILYYKSPS.....dviRKPQGQVDLNSH.cQIVREEE-...................
SRLCGYLQKLS...gkgPLRGYRSRWFVFDS.....rrCYLYYFKSPQ....... dALPLGHLDIADA..CFSYQGRD...................
KRYEGPLWKSS......RFFGWKLFWVVLEH....... GVLSWYRKQP...davhnSYRQGCKHLTQA..VCTVKPT-..............
MATEGNAEKAD......---mm-mmmmemem e -—--GFVNLSDF..TVERASEC.........cccccevvveernnen. KKKNAFKINHpQ
VVRRGWLYKQD....stGMKLWKKRWFVLSD....... LCLFYYRDEK....... eEGILGSILLPSF..QIAMLTAE..........cceereen.




PTCRGYLHKRT...hsgFVKGWRKRWFVLKH......dGFLLYYKHRK....degkWPPLDMIKLEGA..EVDIDNSL...............
EACAKPLWHVF......o-mmmmmmeme - -KPPPALECRRC..HVKCHRDH.............cc0een. IdkkeDLISPCKVS'
PTVKGWLTKVK......-HGHSKLVWCALVG....... KTFYYYRSHE....... dKRPLGCLPVQDA..HIEEVDRS........... cdsdec
VQLYGVLWKRP...fgrSSAKWSRRFFIIKE....... SFLLYYSESEfetnkyfnIHPKGVIPLGGC..LVEAREEP....................
KEKCGWLDKLS....pqGKRMFQKRWVKFDG....... LSISYYNNDR....... eMYSKGIIPLTAL.STVRAQG-..........cccuveee.
FVKSGWLLRQS.....tILKRWKKNWFDLWS......dGHLIYYDDAQT.....rqsIEDKVHMPVDCI..NIRTGHEC.................. rc
VRLCGHLRKQK......---SQRRRFFVLRA.....dpPRLECYESEKflasgcrpPRPRRTVSLEGA.cTISKRADA...................
LDKAGVLHRTKdkgkrIRKKHWSTSWTVLEG....... GVLTFFKDSKgIrqpskISTPEYTVELKGA..SLSWAPKD.............
VLKQGYMMKKG.....hKRKNWTERWFVLKP....... NIISYYVSED....... IKDKKGDILLDEN.cCVESLPDK...........c.c......
LKKGTKLVKWD......-DDSTIVTPTILRT....dpgGFFFYWTDQN......keTELLDLSLVKDA..RCGKHAEA.......... pkdpklr
ILLSGIYNVRK...gktQLHKWAERLVVLCG....... TCLIVSSVKD......cqTGKMHILPLVGG..KIEEVKR-........ccccevrirennn,
VFKSGWLYKGNtvnntvTVRSFKKRYFQLTQ..IpdnsYIMNFYKDEK......isKEPKGCIFLDSC.tGVVQNNRL...............
VFKSGWLYKGNtvnntvTVRSFKKRYFQLTQ..IpdnsYIMNFYKDEK......isKEPKGCIFLDSC.tGVVQNNRL...............
SLVCSFLQLIG....dkCSRSLPRSWCVIPR....ddpLVLYVYAAPQ....... dTKAHTSIPLLGY..QVISGPQG............ccueee.
PEKVGWVRKFC..gkgiFREIWKNRYVVLKG....... DQLYVSEKEV.....kdeKNSQEVFDLSDY.eKCEELRKS...............
VRKVGYLRKPK......---SMHKRFFVLRAaseaggpARLEYYENEK..kwrhksSAPKRSIPLESC.fNINKRADS.................
PSISSSTSPKLpppsphANRKKHRR------.......--—-——-—-_....... KKSTSNFKADGL..SGTAEEQE..........cc.cccocvernnen. -ENLE
ADKAGWIKKSS....ggLLGLWKDRYLLLCAQ....... AQLLVYENED....... eQKCVETVELGSY.eKCQDLRTL.........cccuveeee
LRRGSKFIKWD.....eEASSRNLVTLRVDP....... NGFFLYWTGP........ NMEVDTLDISSI..RDTRTGRY......arlpkdpkire
PDCDGWLLLRK.vpggfMGPRWRRCWFVLKG....... HTLYWYRQPQ....... dEKAEGLINLSNY..SLESGHDAQ.............
PDCDGWLLLRK.vpggfMGPRWRRCWFVLKG....... HTLYWYRQPQ....... dEKAEGLINLSNY..SLESGHDAQ.............
PLRTGTLELRG.......---HKAKVFAALIP....... GELALYKSEQ....afsIGIGICFIELQGC..SVRETKS-..........ccocecviiirenn ---
FIVRGWLHKEVknspkmSSLKLKKRWFVLTH....... NSLDYYKSSE......knALKLGTLVLNSL.cSVVPPDEK................
NQLSGYLLRKF....KNSNGWQKLWVVFTN....... FCLFFYKTHAQ....... dDYPLASLPLLGY..SVSLPREA.........ccecenue.
PLLSGWLDKLS....pqGNYVFQRRFVQFNG....... RSLMYFGSDK....... dPFPKGVIPLTAIL.EMTRSSK-........cceeeunene.
YLKQGFMEKTG....pkHREPFKKRWFALDP.....qeRRLLYYKNPL......daFELGQVFLGSNE.qGYEVWEDL..............
IVKGWLYREPrgggarPWLLPRRAWFVLTR....... DSLDQFSSSG......kgARRLGSLVLTSL.cSVTGPERR.................
VLKEGVLEKRS....ggLLQLWKRKRCVLTE....... RGLQLFEAKG....tggrPKELSFARIKAV..ECVESTG-.......ccccevueeene
IVREGFLLKRKepgglaTRFAFKKRYFRLSG....... RDLSYSKTPE........ WQVHTSIPLSCI..RAVEHVDE.............ccvce...
HNVRKLLKRLK......EKKRAKSELGAYTP...rdgpPSALGSRES-........ LATLSELDLGAE.rDVRVWPLH.............ceece..
VVHMGWVNERL..qgadNSQNFRPKFLALRG....... SSFYIFGAPP..vstidwWGRAERAYNLCEV..LFKVHKFW.....Isdny
VSHSGFLYKTAIllqdrrAREEFSRRWCVLGD....... GVLSYFENER....... aVTPNREIRASEI.VCLAVPPP.........cc.cce...
ILKEGMLTKQN.....nSFQRSKRRYFKLRG....... RTLYYAKTAK........ SIIFDEVDLTDA..SVAESSTK.......ccccvevrirenen.

IVYMGWCEARE..qesIQDRVYTPVFLALRG....... SCLYRFLSPP..vttwdwTRAEKTFSVCEI.MCKVLKDS................
AVKQGFLHLQQ...qqtFGKKWRRFAAVLYG.esgcalARLELQDVPE...kirrgEATRKVVRLSDC.IRVAEVGSE............
WTMEGYLYVQE.. krpLGFTWTKHYCTYDK....... GSKMFTMSIPfffqngivTGSPEMFKLKSC..IRRKTDSI.................
ADHTGFLRSWGpgspptPSGTGRRYWFVLKG....... NLLFSFETRE....... sRVPLSLVVLEGC..TVELAEAP................
PIKVGWLKKQR.....sIVKNWQQRYFVLRA....... QQLYYYKDEE....... dSKPQGCMYLPGS.. TVKEIATN.........cccveee
GYREGLLWKRG.....r DNGQFLSRKFVLTE.....reGALKYFNKND....... aKEPKAVMKIEHL..NATFQPAK..........cccocene.
ILKSGTLYRLT......VQNNWKAFTFVLSK....... AYLMAFHPGK.......dEDPLLSYNVDVC..LAVQIDNL..........cccovvrnrennn
ITKHGWLYKGNnsaisvTMRSFKRRFFHLIQ..IgdgsYNLNFYKDEK......isKEPKGSIFLDSC.mGVIQNNRV...............
ITKHGWLYKGNnsaisvTMRSFKRRFFHLIQ..IgdgsYNLNFYKDEK......isKEPKGSIFLDSC.mGVIQNNRV...............
IVMEGYLFKRA....snAFKTWNRRWFSIQN....... NQLVYQKKFK....... dSPTVVVEDLRLC..TVKHCEDI...........ccc0e..
SIKEGQLLKQT.....sSFQRWKKRYFKLRG....... RTLYYAKDSK........ SLIFDEVDLSDA..SVAEASTK.......cccoiiriieenne
AMLRGSRLLKI.....'SRTWHKERLYRLQE....... DGLSVWFQRR.....iporAASKHIFFVQHI.eAVREGHQS................. eg



PIKQGILLKRS...gksLNKEWKKKYVTLCD....... NGLLTYHPSL...hdymgNIHGKEIDLLRT..TVKVPGKR.............. lprar
VHIRGWLHKQD....ssGLRLWKRRWFVLSG....... HCLFYYKDSR....... eESVLGSVLLPSY..SVRPDGPG.................
ILKEGPLLKNC.....nSFRRWKLRYCLVQG....... QKLHFAHHPS........ FAHFETIDLSQV..VLAESSCR.........cccoveeenn.
VVKEGWMVHYT.....sRDNLRKRHYWRLDS....... KCLTLFQNES....... gSKYYKEIPLSEILIRVSSPQDF...........ccc......
VIRKGWLTVSN...igIMKGGSKGYWFVLTA....... ESLSWYKDDE....... eKEKKYMLPLDNL..KVRDVEKG..................
--MEGVLYKWT....nYLTGWQPRWFVLDN....... GILSYYDSQD.....dveKGSKGSIKMAVC..EIKVHPA-..........ccccn..

AlIIQNVEKQDG...gwwRGDYGGKKQLWFPS....... NYVEEMINPAIdensplgDLLRGVLDVPAC..QIAIRPEG...............
TRKAGYLNARN. ktglVSSTWDRQFYFTQG....... GNLMSQARGD........ VAGGLAMDIDNC..SVMAVDCE................
RLCEGSSFRKI..gnrrRQERFWHCRLALNH........ KVLHYGDLDDnpqgevtfESLQEKIPVADI.LKAIVTGKDC............. ph

LVRSDDVIETV.yndrgEIVKTKQRRIFMLN....... DVLMCATASS....... rNSHESHAVMSQR.yLLKWSVPL....................
YLKEGYMEKTG....pkQTEGFRKRWFTMDD....... RRLMYFKDPL.....dafARGEVFIGSKES..GYTVLEGL.................
VEKEGYLQKAKadggkkLRKNWSTSWIVLSG....... RKIEFYKDSKqalpnmktRHNVESVDLCGA..HIEWAKEK...........
PLCDSGLHLNYsswptsPGLRWEKRWC----.......-—--—-—-........ --DLRLIPLLHA..RFSQYVPG..........cccvreunne. tdISRQI
ITKEGMLHYKA.stsylIGKEHWKACFVVLSN....... GILYQYPDRT....... dVIPLLSVNMGGE..QCGGCRRS...................
PALEGVLSKYT.....nLLQGWQNRYFVLDF.....eaGLLQYFVNEQ.....sknQKPRGVLSLSGA..IVSLSDE-...................
PIYGGWLLLAPfdnpvhRSRKWQRRFFILYE....... HGLLRYALDE....mptTLPQGTINMNQC.tDVVDGEAR...............
PIYGGWLLLAPfdnpvhRSRKWQRRFFILYE....... HGLLRYALDE....mpnTLPQGTINMNQC.tDVVDGEAR..............
PDRAGSLELRG.......--FKNKLYVAVTG....... DKVQLYKNLE....... eFHLGIGITFIDM..NVGNVKEV........ccccceviirennnn. -
LIGEGVLTKLC......-RKKPKARQFFLFN....... DILVYGNIVI....qkkkYNKQHIIPLENV..TIDSIKDE............ccccevcueenne gEl
VVMEGYLFKRA....snAFKTWNRRWFSIQN....... SQLVYQKKLK....... dALTVVVDDLRLC..SVKPCEDI....................
VYKSGFLARKIgkktprGKRGWKTFYAVLKG....... TVLYLQKDEYkpeksIsdEDLKNAVSVHHA..LASKATDY...............
DAFAGFLNEQQ...tgkGLVGWRRLYCALRG....... GKLRCFYGPE...eieakVEPALVVPIDKE.tRIQAVEKD.................
DAFAGFLNEQQ...tgkGLVGWRRLYCALRG....... GKLRCFYGPE...eieakVEPALVVPIDKE.tRIQAVEKD.................
VSHSGFLYKTAplqdrrAREEFSRRWCVLSD....... GVLSYYENER....... aVTPNGEIRASEI..VCLAVSPL.......c..cccovee..
SLLCGTLNLSD......DGTTWNEVWAAIPE....sdpQVLDLLAGSAQ....... aGRLLYSIPLSGC..NITMPDPE.....................
MQSGTQMIKLK......RGTKGLVRLFYLDE.....nrTRLRWRPSR-........ KSEKAKILIDSI.yKVTEGRQS................ eifhrq
LSAFGELVLEGggggggPRLRGGERLLFLFS....... RMLLVAKRRG......peYTYKGHIFCCNL..SVSETPR-..................
ESVNGYLMKYT....nLVTGWQYRFFVLNN.....eaGLLEYFVNEQ.....srnQKPRGTLQLAGA..VISPSDE-..................
VYKHGALVRKVcrktprGKRGWKSFHGILKG....... MILYLQKEEYgpgkalseAELKNAISIHHA..LATRASDY..................
PEKCGYLELRG......---YKAKIFTVLRG....... NSVWLCKNEQ....dfksGLGITIIPMNVA..NVKQVDRA........cccccovveernn.
AMQEGTQMVKL.....rGSSKGLVRFYYLDE.....nrSCLRWRPSR-........ KNEKAKISIDSI.gEVSEGRAQS................ eifq
VPCCGYLNVLV.......-NQGWKERWCRLRC....... NTLYFHKDRT......dIHTHVNSIALRGC..EVAPGFGP....................
MKHSGYLWTIG....knVWKRWKKRFFVLVQ..vsqytFAMCSYREKK........ AEPQELLQLDGY..TVDYTDPAQ..............
AAREGWLQFRPgkrvggSIRPWKQMYVVLRG....... HSLYLYKDRR...eqttpSEEEQPISVNAC..LIDISYSE.................
PIKQGMLLKRS...gksLNKEWKKKYVTLCD......nGVLTYHPSLH....dymgNVHGKEIDLLRT..TVKVPGKR................
LHLEGWMKVPR..nnkrGQQGWDRKYIVLEG....... SKVLIYDNE-........ AREAGQRPVEEF..ELCLPDGD......... vsihga
RPSQGFLSRRLsqpkldRTSSFRQILPRFRS.adhdraRLMQSFKESHesllspssAAEALELNLDED..SIIKPVHS.............
MKHSGYLYALG....gkVWKRWKKRYFVLVQ..vsqytFAMCSYREKK........ SEPQELMQLEGY..TVDYTDPH.............
VYKSGFLARKIgkktprGKRGWKTFYAVLKG....... TVLYLQKDEYkpekalseEDLKNAVSVHHA..LASKATDY..............
VPTCGYLNVLS......-NSRWRERWCRVKD....... SKLILHKDRA......dIKTHLVSIPLRGC..EVIPGLDS...........ccceeeneen.
TVMTLFYSKKS......QRPERKTFQVKLET....... RQITWSRGA-........ DKIEGSIDIRELKEIRPGKTS............. rdfdryqed|
SALKSEIQKEK..ankgQSRAIERLKKKMFE....... NEFLLLLNS-........ e -PTIPFRIHNI
NFKKGWMSILD......EPGEWKKHWFVLTD....... SSLKYYRDST....aeeaDELDGEIDLRSC.tDVTEYAVQ.................




IQKTGYLNLRN..ktgIVTTTWERLYFFTQG....... GNLMCQPRG-........ AVAGGLIDLDNC..SVMAVDCE.....................
ELSMGELLMHSflsIgkARKDIELTVFVFKR....... AVILVYKENChnsadldpFKFRWLIPISAL..QVRLGNTA...........cccc.....
LVKSGELTALEvspgIrRKLTTRPVHLHLFN....... DCLLLSRPRE.....gsrFLVFDHAPFSSI..RGEKCEMK.....................
VIRKGWLTINN...igiIMKGGSKEYWFVLTA....... ENLSWYKDDE....... eKEKKYMLSVDNL..KLRDVEKG...................
NRICGFLDIED....neNSGKFLRRYFILDT.....qaNCLLWYMDNP..qnlavgAGAVGSLQLTYI.sKVSIATPK...................
LVKDGFLVEMS......-ESSRKLRHVFLFT....... DVLLCAKLKKtsagkhqqYDCKWYIPLADL..VFPSPEE-......................
AKICAFLLRKK......RFGQWTKLLCVIKD....... TKLLCYKSSK....... dQQPQMELPLQGC..SITYIPRD.......cccveerrreennnit
SFLCDFLYQTAvssekkLLEDTNKKWCVLEG....... GFLSYYENDR....... cTTPNGTINISEV..ICLAVHKE.............c.......
ILCEGELEKRS....dsLFQVWKKKRCVLTA....... DRLRLFSGKT......spAKELFFHSILKV..DCVEHTS-.........ccocveeineene
LLCQGPVKLKC......FQKTKKKRHLSLFN....... DVLVVSRILN.....kreFKIKCIIPLHLL.WVVVDDVAQ...........cccuveee. rrkr
VTIQGVLRRKTkegkkp TVASWTKYWAALCG....... TQLFYYAAKSaterkhfkSTSNKNVSVVGW..MVMMADDP.........
QIKSDIQREKRvmMerlrKKLSEQESLLLLMS....... PSMAFRVHSR......ngKSYTFLISSDYE..RAEWRESI.....................

TFLCDFLYQAPIssekkLLEETNKKWCVLEG....... GFLSYYENDK....... STTPNGTININEV..ICLAIHKE..................... di
FKVPGFFSKRL.....kGSIKRTKSQSKLDR....ntsFRLPSLRNADesrshgsILSPCSAVECLDL.gRGEPVSVK................
----------------- -MKNWQQRWFVLRG.......DQLFYYKDKD.......eSKPQGFISLQGT..QVTELLPD........................pedP(
CRICAFLLRKK......RFGQWAKQLTVIKE....... EQLLCYKSSK....... dRQPHLRLALDVC..TVIYVPKD..........ccceevuerne.
SPMVKKQRRKK......-====-=-—-- LST....... PSKTEGSAVAQ....... aEAKRKMWKLKSF.gSLRNIYKA. ..o EE!
PLIEGKLKEKQ..viwkFIKRWKTRYFTLAG....... NQLLFQKGKS......kdDPDDPPIELSKV..QSVKAVAK...........cccuuen.
LLGEGVLTKEC......-RKKAKPRIFFLFN....... DILVYGSIVL....skrkYRSQHIIPLEEV..TLEPLPET........ccceevcuirennen. Qs

NFKKGWLTKQY.......EDGQWKKHWFVLAD....... QSLRYYRDSYV....aeeaADLDGEINLSTC.yDVTEYPVAQ..............
VIRRGWLTINN...isIMKGGSKEYWFVLTA....... ESLSWYKDEE....... eKEKKYMLPLDNL..KIRDVEKG.............cec....

VTIQGVLRRKTkegkkpTVASRTKYWAALCG....... TQLFYYAAKSaterkhfkSTSNKNVSVVGW..MVMMADDP..........
PIKQSFLLKRS...gnsLNKEWKKKYVTLSS....... NGFLLYHPSI...ndyihSTHGKEMDLLRT..TVKVPGKR...........cc0c....
RLVEGTCFRKL.....nARRRQDKFWCRLSP.....nhKVLHYGDLEEspqgevphDSLQDKLPVADI.KAVVTGKDC............
AEMAAELGMRG....pkKGSVAKRRLVKLVWV....... NFLFYFRPDE........ AEPLGALLLERC..RVAQEE--............cocuveee.
NQLSGNLLRKEF.....kKNSNGWQKLWVVFTN....... FCLFFYKSHQ....... dSHPLASLPLLGY..SLTIPSES..........c.ccnue..
SITPSITLSIT......---=-------- PS...... ITLSIATNSA.....angCALQAALSLSDL..QARYPFHN........coociiiiienns nrLRKYAFE
SVICSFLHYME.... kKGGKGWHKAWFVVPE....nepLVLYIYGAPQ....... dVKAQRSLPLIGF..EVGPPEAG..................
QEKYGLLNVTKtengkkVRKNWLSSWAVLQG....... SSLLFTKTQGtswfgsngSKPEFTVDLKGA..VIEMASKD............
IVKQGYVKIRS.....rKLGIFRRCWLVFKK.asskgpRRLEKFPDEK....aayfRNFHKVTELHNIL.KNITRLPRE...................
VKHIAWLAEQA. kidgGRQQWRPVLMAVTE....... KDLLLYDCMP..wtrdawASPCHSYPLVAT..RLVHSGSG.............
FTAEGYLYVQE krpapF GSSWVKHYCMYRK...takkFNMIPFEHRS.....ggkLGDGEAFFLKEC.. TKRHMDST............
SIKEGILKLKEepskilISGNKFQDRCVVLRD....... GHLFIYKDPK....... SSKHDKMFPLRAM.. KFYLGVKK..........cccoveenen
SEVCSFLQYME......KSKPWQKIWCVIPK....qdpLVLYMYGAPQ....... dVRAQATIPLLGY..VVDDMPKS...................
AICASRVKLQH....IpSQEQW-DRLLVLYP....... ASLAIFSEERP......egLSFKGELPLSAI..HINLEEKE............cccceevnein.
VIKQGYLEKKS.kdhsfFGSEWQKRWCVISR....... GLFLYYANEK....... sKQPKGTFLIKGY..SVRMAPHL...................
TAYEGFLSVPR...psgVRRGWQRVYAALSD....... SRLLLFDAPD......prGSLASGVLLQAL..DLRDPQFS............ atpv
PLIEGKLKEKQ..viwkFIKRWKTHYFTLAG....... NQLLFQKGKS......kdDPDDSPIELSKV..QSVKAVAK...........cccuueen.
FLKEGTLMKLS......-RKVMQPRMFFLFN....... DALLYTTPMAQ.....sgmYKLNNMLSLAGM..KVRKPTQE...................
YEEESFVFEPN......------- CLFKVDE....... FGFFLTWKSE........ GKEGQVLECSLIL.NSIRQAAIP......... kdpkilaaleavgks
CIMHGYMLKLG....npFLTQWQRRYFYLFP....... NRLEWRGEG-........ ESRQSLLTMEQI..MSVEETAQI............cc......
VERCGVLSKWT.....nYIHGWQDRWVVLKN....... NTLSYYKSED.....eteYGCRGSICLSKA..VITPHDF-....................
TEKVGFLYKKS....dgIRRVWQKRKCGVKY....... GCLTISHSMI........ NRPPVKLPLLTC..QVRPNPE-..........c.ccoouveeee.
GKMTDSLRKPEralslgHAGRFSVNWFILFN....... DALV---HAQ........ FSTHHVFPLATL.WAEPLSEE.............cceec.....
TLREGWVVHYS....nKDTLRKRHYWRLDC....... KCITLFQNNT....... tNRYYKEIPLSEI..LAVEPAQN............c....... fsl



DSYKGWLLKWT.....nYLKGYQRRWFVLGN....... GLLSYYRNQG.....emaHTCRATINLAST..HFETEDS-.................
VQHEGFLLRKRdanrksSNRSWVSLYCVLSK....... GELGFYKDSK.gpasggtHGGEPLLSLHKA..TSEVASDY............
IVAQGKLLLQDtdqgdagLLPRCKERRVFLFE....... QIVIFSEPLDKkkgfsmpgFLFKNSIKVSCL..CLEENVES..................
IRREGWLYYKQgkkaggGLRQWKRVYAVLRA....... RSLSLSKERRagaaaagaGEDEAAPVCIGS..CLVDISYS..........
TYKHGVLTRKTgkrtprGRRGWKKFYAVLKG....... TILYLQKDEYridkalseGDLKNAIRVHHA..LATRASDY .................
EERSGLLNMTKaqggrkLRKNWGPAWVVLTG....... SSLVFYRERPIgqgwaragSRPESSVDLRGA..ALASGRAQL.........
PTMEGPLRRKTkegrkpALSSWTRYWVVLSG....... ATLLYYGAKSgtdrkhykSTPGKKVSIVGW..MVQLPDDP..........
LYFEGFLLVKR.....sDHQEYKHYWTELRG....... TTLFFYTDKK....... sTIYVGKLDIIDL..VCLTGQHS..........ccceevviene 1
TERNGNLYKKS....dgIRKVWQKRKCSVKN....... GFLTISHGTA........ NRPPAKLNLLTC..QVKTNPE-..........cocvee.
GTRKGYLSKRS.....aDNPKWQTKWFALLAQ....... NLLFYFESDS....... SPRPSGLYLLEGS..ICKRAPSP........ krgtsske
VIKAGWLDKNP....pqgGSYIYQKRWVRLDA....... DYLRYFDSNK........ DAYSKRFVPVAC..ICRVAPI-......cccccoevirieen,
IVMADWLKIRG......TLKSWTKLWCVLKP....... GVLLIYKTQK....... NGQWVGTVLLNAC..EIIERPSK.........ccceevnrennnn.

PELEGALYLKE.....dGKKSWKRRYFLLRA....... SGIYYVPKGK....tktsRDLACFIQFENV..NIYYGIQC............c....... kr
SEKKGFLLKKS....dgIRKVWQRRKCAVKN....... GILTISHATS........ NRQPAKLNLLTC..QVKPNAE-.........ccccverunennn.
VMKEGWMVHYT.....sKDTLRKRHYWRLDS....... KCITLFQNDT....... gSRYYKEIPLSELICLEPAKPS.........ccccenee. g

TYKQGILARKMgkktpwGKRGWKMFHTLLRG....... MVLYFLKGEGIdgeslvgHMVDEPVGVHHS..LASPATHY..........
LVRHGELVELAaappakLKLSSKAVYLHLFN....... DCLLLSRRKE.....IgkFAVFVHANMAEL..QVRDLSLK...................
KGLEGVIRKRSfcgrdgVCYRWSKRWLVVKD....... SFLLYMRPET......galSFVQLFD-PGF..EVQVGKRS.................
ARICAFLWRKK..... WLGQWAKQLCVIRD....... TRLLCYKSSK....... dHSPQLDVNLRGS..SVVHKEKAQ....................
GTRKGYLSKRS.....aDNPKWQTKWFALLAQ....... NLLFYFESDS....... SPRPSGLYLLEGS..ICKRAPSP........ krgtsske
PECLGLLHQLE.....rSTDVWIQHYCILKD....... GCLYFYASIR....... sTQASGGLYLQGY..SVSEQTHG.........cccecevurenene
LLKGSQLLKVK......SSSWRRERFYKLQE....... DCKTIWQESR....kvmrSPESQLFSIEDI.QEVRMGHRT................. e
SSHRSLVQRVEvslgehPCDRGEQVTLFLFN....... DCLEIARKRHdrtrppasLKHIHLMPLSQI.KKVLDIRET..................
EALKEVVLRYSdeaamdSGARWQRGRLVLRS.pgpghsHFLQLFDPPK....... sSKPKLQEACSSI.rEVRPCTRL..........

VIFMSQVVMQH.....gACEEKEERYFLLFS....... SVLIMLSASP....rmsgFMYQGKIPIAGM..VVNRLDEI......................
LVCCCQLYEVP.dpnrpQRLGLHQREVFLFN....... DLLVVTKIFQ.kkkilvtYSFRQSFPLVEM..HMQLFQNS.................

DLSMGDLLLHTpaslgkWKKEPELAAFVFKT....... AVVLVYKDGSsiyeewdpFRFRHMIPTEAL..QVRALPSA..............
FLHSGKLYKAK......---SNKELYGFLFN....... DFLLLTQITKspksnlgyKMYKTPIFLNEV..LVKLPTDP........ccccoviuerinne .t
CIVHGYMSKMG....npFLTQWQRRYFYLFP....... NRLEWRGEG-........ EAPQSLLTMEEI.QSVEETAQI.....................
AVMEGPLFLQS...qrffGTKRWRKTWAVLYP.asphgvARLEFFDHKGrggrggsrRLDCKMIRLAEC.vSVVPVTVE.........

LVKRGELTAYVdtvifskRMSKQQVYFFLFN....... DVLITKKKSeesynvndYSLRDQLLVESC..DNEELNSS............. pg
IQREGALRFMVaasgpgGTAQWQKCRLLLRR.avagerFRLEFFVPPK....... aSRPKVSIPLSALIEVRTTMPL..............
LLKDSFMVELV......-EGARKLRHIFLFT....... DLLLCTKLKKgsggktqqYDCKWYIPLTDL..SFQMVDEL................ ealr
LKEQGQLLHRD.pftviCGRKKCLRHVFLFE....... DLLLFSKLKG.seggsetFVYKQAFKTADM..GLTENIGD.................
IKQIGWLTEQL......PSGGTAPTLALLTE....... KELLFYCSLP..qsrealSRPTRTAPLIAT.sSAHRLVHS.................. gpst
LVYNGDLVEYD....adHMAQLQRVHGFLMN....... DCLLVATWLP...qrrgmYRYNALYPLDRL..AVVNVKDN...............
TAYEGHVRIPK...pagVKKGWQRALAVVCD....... FKLFLYDIAE.gkasqptSVISQVIDMRDE..EFSVSSVL................. g

LLREGPVLKIS.....fRRSDPMERYLVLFN....... NMLLYCVPRYV..lqvgagFQVRTRIDVAGM..KVRELTDA...........cccuev..
LIKEGQILKLA.....aRNTSAQERYLFLFN....... NMLLYCVPREF..slvgskFTVRTRVGIDGM..KIVETHNE..............ccue....
VQMEGYLGRKHgpnkkaSNRSWNNLYCVLRN....... SQLTFYKDAK.nlalgvpYHGEEPLALRHA..ICEIAVNY.............
IRHLGWLAEKYV...rekEGTRWKPRLSKLLL....... KTLVAKDSLKgkkqewlsGILGNEFILITF..KLVHSGPG....................
LELGTVMTVFN...arkSTPERRTVQMIMET....... RQVAWSKTA-........ DKIEGFLDIMEIKEIRPGKNS................ kdfer.
LIHSGELTRVT.....qPQARSQQRMFFLFD....... RQLIYCKKDL...IrrdvLYYKGRLDMDDL..EVVDVEDG.................... |



KGLEGMIMKRSccghgrACYRWSKRWLIVKD....... SFLLYMKPDS........ GAIAFVLLVDKE.fRVKVGRKE..................
AQMEGFLNRKHahnkkaSSRSWHNVYCVINN....... QEMGFYKDAK.saasgipYHSEVPVSLKEA..ICEVALDY...........
LLCHGELKNKS......----GHKLYIFLFQ....... DILVLTRPVT.rnerhlyQVYRQPIPVQEL..VLEDLQDG........... dvrmggsfrg

IQREELLSFMGItsgggGQPQWQKCRLLLRSegeggggSRLEFFVPPK.......aSRPRLSIPCSTI.tDVRTATAL...............
LMKLGTVARRG..... AMGIWKEFFCELSP.....leFRLYLSDEE-........RTCVESCSLLRC..EAVGPAH-..........cocoonrve.....
IRHLGWLAEKV...pgeSEKQWKPALVVLTE.......KDLLIYDSMP..rrkeawF SPVHSYPLLAT..RLVHSGPG.................
LVCCSRLFEVT.dvnklQKQAAHQREVFLFN.......DLLVILKLCP.kkkssftY TFCKAVGLLGM..RFHLFENE..................
IVKQGYVRIRS.....r-RLGIYQRCWLVFKK.asskgpKRLEKFSDER.....aayFRCYHKVELNNV.KNVARLPKS................
FIRLGSLSKLS......-GKGLQQRMFFLFN......DVLLYTSRGL...tasngFKVHGQLPLYGM..TIEESEEE.......................
SRLEGWLSLPV..mntKKFGWVKKYVIVSS.......KKILFYDSEQ....dkeqgSNPYMVLDIDKL.fHVRPVTQT...................
FIREGCLHKLT.....-KKGLQQRMFFLFS......DMLLYTSKSV...tgashFRIRGFLPLRGM..LVEESENE........c..cc..........
FLRQGWLLVVP..... PTGEPRPRMFFLFS.......DVLLMAKPRPIhllksgtFVCRALYPMSQC..HLSRVFGH..................

LIYTGEMAWIY.....qPYGRNQQRVFFLFD....... HQMVLCKKDL...irrdiLYYKGRIDMDKY..EVIDIEDG.................... rd
LVLEGTFRIQK......---AKKERTLFLLD....... QLLLITKKRD......dtFTYKAHILCGNL.MLVEVIPK-........ccceviiiiene. -EP
LIHSGELTKIT......RQGKSQQRIFFLFD....... HQLVSCKKDL...IrdmLYYKGRMDMDEV..ELVDVEDG.................... r

LELQGELTELGggVIftSRPRFTPLCLLLFS....... DLLLITQPKS...garlgVLDYAHRSLVQA..QQVPDPSG.........ccccccueeee.
LIKEGSIQKLS.....aKNGTTQDRHLFLFN....... NVMLYCVPKL..rimggkLSVREKMDISDL..QVQDIVKP.....................
PELADYIKVFK..pkkITLKGYKQYWCTFKD....... TSISCYKSKE.....essGTPAHQMNLRGC..EVTPDVNI....................
LLLEGPVRVKE......GREGKMDVYLFLFS....... DVLLVTKPQR...kadraKVIRPPLMLEKL..VCRPLRD-.............c0c......
VSKKGYLHFKE.....pLSSNWAKHFVVVRR....... PYVFIYNSDK....... dPVERGIINLSTA..QVEYSEDQ.........cccceeruneenne
IESQGELILQEvwdpktLIRKGRERHLFLFE....... MSLVFSKEVK.dssgrskYLYKSKLFTSEL..GVTEHVEG..................
LLHSGKLYKTK......---SNKELHAFLFN....... DFLLLTYLVRnskssagfRMYKTPIFLNEV..LVKLPTDP..........cccccecveenene
VRKAGALAVKNkkvesaTRRKWKHYWVSLKG....... CTLFFYETDG.rsgidhnSVPKHAVWVENS..IVQAVPEH..........
LILQDAFQVWD...pksLIRKGRERHLFLFE....... ISLVFSKEIK.dssghtkYVYKNKLLTSEL..GVTEHVEG.....................
TAYKGYVKVPK...ptgVKKGWQRAYAVVCD....... CKLFLYDLPE.gkstqpgVVASQVLDLRDE..EFAVSSVL...............
LTAQGKLLQQDieldagMQSRTKERRVFLFE....... QIVIFSELLR.kgsltpgY MFKRSIKMNYL..VLEDNVDG..................
LTAQGKLLQQDieldagMQSRTKERRVFLFE....... QIVIFSELLR.kgsltpgY MFKRSIKMNYL..VLEDNVDG..................
EQMEGMLCRKQafnkkaANRSWQNVYCVLRR....... GSLGFYKDAR...aasagVPYHGEVPVSLA..RAQGSVAF........
DTKHGMMKFREIIgIgIPSGGFHDRYFILNS....... SCLRLYKEVR....... SsHRPEKEWPVKSL..KVYLGVKK...................
PEIQGFLQLRG.sgrgsGRKLWKRFFCFLRR....... SGLYYSTKGT....skdpRHLQYVADVNES..NVYVVTQG..............
LLLEGSLRMKE......GKDSKMDVYCFLFT....... DLLLVTKAVK...kaertKVIRPPLLVDKI..VCRELRD-.............ccccuevee.
VTYMSQVTIQC.....aGSEEKNERYLLLFP....... NLLLMLSASP....rmsgFIYQGKLPTTGM..TITKLEDS...........c..ccn..
LETSSYLNVLV......-.NSQWKSRWCFVRD....... SHLHFYQDRN......rskVAQQPLSLVGC..DVLPDPSP....................

YYKERLLYLEEcchgelKNNRGVKLHVFLFQ....... EVLVITRAVT.hneqlcyQLYRQPIPVKDL..TLEDLQDG........... evrl
VRKAGWLFFKPrklelVvARRKWKQYWVTLKG....... CTLLFYETYG.knsteqnSAPRCALFAEDS..IVQSVPEH..............
PEIHGFLHAKE.....qGKKSWKKAYFFLRR....... SGLYFSTKGT....... SsKEPRHLQLFSEF.sTSHVYMSL..........cco..... a

GHRKGATKMKD.....fARFKPMQRHLFLYE....... KAVMFCKRRFegadrypsYSFKHCLKMEDV..GITEHVKG..............
LKEQGQLVRQD.eftvrAGRHKACRRVFLFE....... ELLLFSKPRR.gpagvdiFTYKRSFKMADL..GLTECCGE..............
LHLEGALCWKS.....TSGRLKDVLAVLLT....... DVLLLLQEKDqgkyvfasvDSKPPVISLQKL..IVREVANE.....................

GTRKGYLSKRS.....aDNPKWQTKWFALLAQ....... NLLFYFESDS....... SPRPSGLYLLEGS..ICKRAPSP................ krg
LIHEGCLLWKT......ATGRFKDVLLLLMT....... DVLVFLQEKD.qgkyiftsLDKPSVVSLQNL..IVRDIANQ.........c.ccccverenee.
PKIDGELKVRS.....IVNHTKQDRYLFLFD....... KVVIVCKRKG......ysYELKEVIELLFH..KMTDDPMH................. nkdit

SRIEGWLSVPN..rgniKkRYGWKKQYVVVSS....... KKILFYNDEQ....dkeqSNPSMVLDIDKL.fHVRPVTQG.................
LIHEGCLLWKT......ATGRFKDVLLLLMT....... DVLVFLQEKD.qgkyiftsLDKPSVVSLQNL..IVRDIANQ............cccuvrnnen.
LIKEGHILKLS.....aKNGTTQDRYLILFN....... DRLLYCVPRL..rliggkFSVRARIDVDGM..ELKESSNL...........ccceeriinenns
LLMQGSFSVWTtkvkel ARFKPMQRHLFLHE....... KAVLFCKKREegyekapsYSYKQSLNMTAV..GITENVKG...........



PQGDGEIRITT.....IDKHTKQERHIFLFD....... LAVIVCKRKG......dnYEMKEIIDLQQY..KIANNPTT.........ccceeruren. dke
PKIDGELKITS.....vERRSKTDRYAFLLD....... KALLICKRRG......dsYDLKASVNLHSF..QVRDDSSG..............c....... e
PEIQGFLQVKE....vGRKSWKKLYVCLRR....... SGLYYSTKGT....skepRHLQLLADLEES..SIFYLIAG...........ccueee.. k
FIMEGPLTRIG......---AKHERHIFLFD....... GLMISCKPNHIpgyssaeYRLKEKFVMRKI..QICDKEDA..........cccccocurenane.
LVRDGSVFLKS.....TTGRLKEVQAVLLT....... DILVFLQEKDgkyvfasIDHKSTVISLKKL..IVREVAHE.............c..........
FIMEGTLTRVG......---AKHERHIFLFD....... GLMICCKSNHIpgassaeYRLKEKFFMRKV..QINDKDDT..........c.ccceeuuee.
LLHDGLVYWKT...... ATGRFKDILALLLT....... DVLLFLQEKDgkyifaavDQKPSVISLQKL..IAREVANE.......................

EVKSGFLEKRS.... KFLKSYSRGFYVLTP....... SFLHEFKTPD....KhkfSTPLMSIPLVEC..TVTEHSKK...........cc0ce.... th
RYLQGYLLKKR....rkRLQGFKKRFFTLDF.....ryGTLSYYLNDH....... NQTCRGEIVISLS..SVSANKK-.........ccccovverinn.
ADFSGWMSKKG....sgAMSTWKTRFFTLHG....... TRLSYFSSTT....... dTRERGLIDITAH..RVVPAKED............... dkh
ADCSGWMSKKG....tgAMGTWKQRFFTLHG....... TRLSYFTNTN....... dEKERGLIDITAH..RVLPASDD............... drli
EIKSGFLERRS.....KFLKSYSKGYYVLTP....... NFLHEFKTAD....rkkdLVPVMSLALSEC..TVTEHSRK.................. nst
PTYKGYLKKWT.....nFAQGYKLRWFILSS......dGKLSYYIDQA.....dtkNACRGSLNMSSC..SLHLDSS-....................
IYKEGYLLQDG....gdLKGKIENRFFKLHG....... SQLSGYHEI-........ -SRKAKIDINLL..KVTKVLRN.......... edigadnggqr
KKKSGWVSYKD...dgiLSFIWQKRYLMLHD....... SYVALYKNDK......gnDDAILKIPLTSLISVSRTQL-........ccccvveeieenee
QVCSGILYTKVKKKKIFTNRAKWQKFNVELTN.....tsFNLYSFKTG-........ -KLKKSIKLDKI.IDCIELDNN..........ccceveunnnn. sk

QGKQGYLVIRSkhafkdMIDRHTTKWFLVRN....... SYLTYVSDLS....... sTTPLDVFLIDWK.fKVRFSGNKIleefgiendanr
CIKAGYFLKKS.....eLLPTYHQGYFVLTS....... NYIHEFQSSDrgirkksyLAPIMSIPLNDC.. TLKDASSThkflkgskpknknti
KGLSGWLYMKTtvghdpKRVVWVRRWCFLQN....... NVFGVFSLSP....sktyVEETDKFGILWI..TVEYLPKE...............
PTYKGFLKKWT.....nFAHGYKLRWFILSG......dGNLSYYKDQS......hvDRPRGTLKVSTC..RLHIDSS-....................
VKKEGWISYKV...dgIFSFLWQKRYLVLND....... SYLAFYKSDK......cnEEPVLSVPLTSItNVSRIQL-..........ccccvveenee,

VLQRGIMIRMT.....rRRRKFYEFKLINNN....... GQIIWKDGS-........ -KYLELDSVKDI..RIGDTAST............... ygeevdpk
LVLSGTVYKKR.....dLWLDPTPVYIALLD....... NCLLITEEIS.kgetgkyKLIERPIPIDYL..SLEKRKIPkssgnhmstaygdrkt:
VKMSGNLNIRT......KLIRSTRYWCVLKN....... HLFSMYTSST......elYFPVLTIDLREV.gKIETQKHT .......cooeviieennne Ir

RIHSDLVHRSD......QSQHLHHRLFTLPT....... RSASEFKKADdrsryltdEALYKSFTLQNA..RFGIPTDY..........cccvvreeen.
ISKFGELLYFDistthnsSSEPEREFEVYLFE....... KHILFSEVVsasslilkKKSSTSASISAS..NITDNNGSnnsnnssssslfklsar

LIQKGPLYQKP.....hKHSVFSKYYVVLIS....... GFIVLFHCFHgfakevleYAHYVTIPIDDC..YLYSGTTTdrtfdeinygshalpi
KKIGGFFRRPFsiggfnTSSSNYSLNSILSAQ....evsSNKSILPSILpevdsmqlHDLKPSYSLKTF..EIKSIMEL....................
TVIGEYLFKYYprigpfGFESRHERFFWVHP....... YTLTLYWSASnhpilenpaNTKTKGVAILGV.eSVTDPNPY................
TSRRTSLSYLN.....KDSEWERVKIQVKE....... GRIFIFKIKPtidyfkdiSSSYFAYSLLEA..EAHVVQDN......... iiigsgamk:
PEKSGWLYMKT.qvgkpTREIWVRRWCFLKN.....avFGMFLLSPSK....tyveETDKFGVFLTNV..RYDPEED-.............
RYHEGVFLILQnnngthAARKWKDVYGVLLG....... TQLALWDAKEsekklkevASKPTYINLTDA..TLRTLDNS..............
RYHYGIFLILHktdgtpAARQWEECYGVLLG....... TQLALWDAKENtstmkkaASRPSFINFTDA..SVRSLDAN............. d
SAKQGLLLAFSsdigywvGKSGWHKYWVVLDH....... GKICEYANWK.....qsIELHTEPIDLLMA..TVRPAQSV................
SAKQGLLLAFSsdigywGKSGWHKYWVVLDH....... GKICEYANWK.....qsIELHTEPIDLLMA..TVRPAQSV................
IFKEGLLLVFGtdlamvSKAAWHKHWIVVEN....... GSLWEYANWK.....dsvKSNVSSISLKHA..SADKVRKQ...............
ISKIGTLNVY SfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE......grKTVKEEIPIKSV..GMRCRMVK............ccoveenne.
ISKIGTLNVY SfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE......grKTVKEEIPIKSV..GMRCRMVK............cccveenne.
AQKKAYERRYK......NFTTTSSSFDTLQG.....dTEAMEYEFPKvftppleeFSPDTSYSLVNA.fAYCDRDKK.................
AQKKAYERRYK......NFTTTSSSFDTLQG.....dTEAMEYEFPKvftppleeFSPDTSYSLVNA.fAYCDRDKK.................
QHMSGYLKKWT.....nYKSGYKLRWFTLNN....... GVLSYYKNQD.....dasSACRGSINLKLA..RLVHDPK-..................

YIKQGILKFQSeshkfrKKEVWSTVLAVLQR....... DVFTLYNLNTsydpkdIdISKVGKPVIKTT..IIASLAKP............... fpss
AQKEGVLLKYI......ENSGLVSRYFYLKD....... NILYFAENRN........ SPVLGTIHLKDA..QVNRYNAN.......... Ipifsiidppht
AQKEGVLLKYI......ENSGLVSRYFYLKD....... NILYFAENRN........ SPVLGTIHLKDA..QVNRYNAN.......... Ipifsiidppht

TKRQGWLLRNIssskadNKAIWRKYWFFVDN....... GYVGYLINDA.....nggVFESEKIGVLLC..KFSVLPSN.................
ADCHGWMRKRS.....dRYGVWKSRYFVLKG....... TRLSYYHSLN....... dASEKGLIDMTSH..RVTKTDDI..........cc.....
ADCHGWMRKRS.....dRYGVWKSRYFVLKG....... TRLSYYHSLN....... dASEKGLIDMTSH..RVTKTDDI...........ce....

SIQNGCSLLRI..... TKKKVRQRKVSLDP.....isGYLMLDKNTG......kaYKKLCVDDIKEL.rQGRDARNY................... req
SIQNGCSLLRI..... TKKKVRQRKVSLDP.....isGYLMLDKNTG......kaYKKLCVDDIKEL.rQGRDARNY.................. req



VLKSGWLIKKG.....hATSTKKQLWAVLRR....... DQLSFYKDE-........--=------ KDLSAVAYYKEK........ccocoiiiie. -SPt
QIISGTLLKKR....rkKGQGYARRYFTLNM.....veGTISYYANEN....... SSVMRGKIPLSIA..VISVAAE-.........ccooeeiriinenne
WHRRGMISYKKsknnrwVAGYWKKKYCIVDS....... GKLIFYKSDHdpnacsnvSPIHREFGLQSC..LASPNLPP
PIMAGYLIRKT......SFLKKKQRGFYAFT.....nsGYLYEFKSSD....slqdPEPEFALYIPDC..LIGRPSE-

LLCDGYLCQQG.....gDCPYWRRRYFQLIG....... SKLVAFQQFS........ KVRRATIDLSEA.tHIVDDNHY ................. sde
HGKEGFATLKRcenttmMKTRSQPFWIIVSE....... SCIILCDNML........ SMQPADVFIWDV..DFEITRKN............. frkahs
VLMQGTIHWLH.....gNLHRWSKCWAVVRG....... YGMTIYNTNR....... eYKPVKVIPIADIL.gDVAEINVP......................
LYNEGYLYRLE......-DSSIRRRFVVLRS....... KQLNFYAEKG........ GQYLDTFQLSKT..VVSIPMVN.........cccc.... fsea
LYNEGYLYRLE......-DSSIRRRFVVLRS....... KQLNFYAEKG........ GQYLDTFQLSKT..VVSIPMVN.........cc0c.... fsea

PSLASEQMHDS.....dADSLFQSANDHLNRakatqdcRGLLFYSKSAQ......stSVPSGIINLTDA.VSIEPGTG-




SIdkPRPNMFIVRCIQW.......oooiiiieiiiecne ttvIERTFYADSADFRQMWIEAIQAVSS

...[fekPRPNMFMVRCIQW........ccooiiiiiiinaannns ttvIERTFYAESAEVRQRWIHAIESISK
......... SRPFMFEIFSISD.............gqikackteqdgrlvegrhSIYKICAVNDEDMRSWINAISRMMA
.......... GRRGLIELHMKNK..............c..eccveeeeee...- THRLLSENINEAIRWKECIEQVIR
..... svlakHPPHCFEIRT{TN.............tvfcvgedyhafsggppkkIPRSMSVRPSSNTTMWFQFIKESLQ
........... --TSCIVISGgSQ.......cccceeveveeevsveeeene..- TFHVKPQNEMDRQQWTNSLEYMRH
RYNT....coiiiieieeee gIsRELVLMAPQTDNCNKWVSQLRRFIE
......... -NNSLFTITVeGK..........cceeeeeevevvnee...-. TFHMQGRDLRERNQWYVRILENSIR
....DKKNCLLIAHPQL.....ccoiiiiiiiiiiieeeens pSAIIVAASDHQTQEMWLKALRSATK
....... —-KNITIVCeTM........cccceevvierevveee...-QLQFEAPGGVEATDWLNAIERQRN
....tapvikgITDVISFRMRTGTAQ.......cceeeiiiiiieaennne qgvRTHTIRVETHAELARWVRAVVIGGY
..... GAAYAFQLITSTD.......cccceeveveeveeeernee..KMNFMTESERTTHDWVTILS AAIK
—SGTFFIHTPN- e -RVYYLFDLEKKADEWCKAINDVRK
~ERTIWITHGQD.....c.ceiiiiiereanee IvnvQSFFLVAESVELAKTCRAGINDILK
...dpelsagGGKHFFTAIKeGD..........ccccoeiviierernnne. -ELKFATDDENERHLWVQALYRATG
......... aHSTHMIELNEdNR...............IhpvhpsifevpncfrIASTYYSCRTPLERAKWMENLRKTMN
VINNCL......oooiiiiiieiceeiieen. MRWEFCAGSLEERDEWIQAIGGEIE
...empvdcddsmRANNVLMIKMPRR.........cooiiiiiiiiiien. -CLYILAPSQPSARRWAECLQTAQR
‘elvpsersYEPNFLTIVSGTS........cocciieeeinee itnlkiTHFVCMEKNEKRLHEFAATLFTVVQ
ggghqeesMLNCIFGVGFrFE...........cccoocinennne nivkDLYLVAKNDEEMTLWVNEICKLCK
----- SAdEK.......ccociivveee e ————-GSSLDAQSWTTAIQSALM
..... -DENEFSISMgEN..........ccceevireenne. ... VVWYLKAENS QSKLLWMRSVVRETV
.............. -RNYGIEIKCIRT.........cccceeveeevvieeee....-RYVLSAMTPGIRDSWVSALQQNRH
.......... aKRKNSFRLLLgDG................................SEFIFSCPDERQMLEWVAKIKFHAH
....... keteGIPTGLIITNsQH.............ccc.ceeuvveee......ELHLKCRRLQD TATWKYIIEQAMG
...kkarkSLRKAFEIFTaDN..........ccccceoiiiieeennne. TSMILKAKDEKNAEEWLHCLQIAMA
diaydwlsssfsKQRHVVRIVTANR.........cccccoiiiiinnnns SEHLIELNTESEMLSWISVLQSSSE
~HVTAADLRNVDD.......cceeriiirerennne sqlpKIFHIMYDD-------- ASCNSSRH
....svvedicpfPNSFHIDVWApPKM.........ccccceeennee dtsdprgierLRVMLAADTAQDLQTWLSLINSTSK
..nssprrdKRDNCFLIETPLAQ.......cooeiiiieeeaiienn. vpnHYLSFEAVSAFELF------ EQAYY
..... -KFTFSVRVgAR..........cccoeevvveeeeee...RMYTMTAEDEQTQMKWLAILDLAAN
....... evaipgdVMRNVLTIKLGTR............ccceeeeeenenee..-SVHIVAPTPKSAERWAACLQNAQT
............ gKKKNVLSLRLpIG...........cccceeeeeeneeee..... AEYLFQCGSEEDMQRWLTELQVATG
GIEKHGWIIKTPAK ...t -SFAVYAATETEKREWMLHIERCVT
remsqgaEHEFHIELLIMQD............c.cocveeee.. pdliekRRVILAAESSDHLNSWLSAINDTLD
......... hpLHSHRVASSVdPM................nggggggtptlksyepRRSDVGANS-----------GDGTS
............ tGNAHSILLAFNKT...........................redqpSIYIKADTTEEIRWWQNGLSKYAN
....... iDRIGCFELVTpPTR..........ccceeveveeeeeennne.-IHLLQADSESLCQDWMRALQRTIL
...... dkidNHENCFKLFYgSH.............ccccceeeeeeeee .- TYFFRTDSYYFFERWVDSIFQAAI
...... eadvihagkgDIPKIFRVTTQIL....................InssseysssskFYTLFMAETEEEKRKWVVALSELKT
.ekkyksptPWCISIKLTAIQM........ccceevieiniiiann. krsqFIKYICAEDEMTFKKWLVALRIAKN
...KIGKDFTFEIKFKST.....coeiiiiiiiiiaeiiieenn. aRSFIFAADSFKSLGRWVSLLTISPI
....... fmSRNHKFALFYpDG........................kniykdyKQLELGCTNLDEIDAWKASFLRAGV
skkyefqelaPESRCFSVIFsHA...........cccoiieeene kflhKSVDFSADSKETRDKWVSVLTHLIS
..... ktSKKNIFRITAaPL................ccccceeeene....-DYHFSCFTALDWRNWTQKMKMAKE

8gaaNAGKVLKLLIfPE.........cccccocviiiiienen. -SRCYLCESARIRTLWFDELEQAKR



..... -DPLRFVIKSSDP.............ccccceuvee..... t1qp TSFIANAQSQEEKDEWNRKMSELLD

....... -GKTVLEIRGSsDA..............cccceeeenee....dKAAILLESEETQMLEEWLVALHTAIA
MAIQEECLFSIIYgDN.....cooiiiiiiiiieene yETLDLIASSGDDANIWVTGLMALTS
--ADSFLIGWDPFT....coiiiiiiiieiiiiieeeens -NYLVHFRNTEEKDEWFELLSCCVQ

......... kvmdGENNVITLHNaDI................................-SIVFAAPD---RASWIEDITEAIK
.............. kKKSFVFRVRIaHG................c...c....e...... GEILFQTSNQKELQEWCEKINFVAA
)igatsnlvGRPHLFLCTLMRN........cceviiiees ardkgTELLLSADSETDRERWLSAVRPPTS
............ rdvgkkKQRKYIQLELCNT...........ccccceeeevnevveee.... KKYLLRGPND TEAVEWYKSLEEVVA
....KDGFCFKLFHpMD......... msiwgnrgplgqgsfgsftinpInTSFLICAPSDQAGRCWMDALELSFK
...EKGRFEIHSNNE..........ccceiiiines -VIALECSSDKQRNEWMKALQSTRK

............... DKRFCFDVCVeEK.................c.ceeeuvee...nDVMTMQALSEKDLCEWIDAMDGAKQ
...EEPLSFQVLSDN.....cctiiieiiiiieeeee prAQYVFMASSMEQKRTWMQELKRMML
....ERIRCLQIRSIVK.....ooiiiiiiiiiiieecene -SALIIFSSEKERNQWTDDLTKAQY
JMKGETAIVKLIDG. ... fkePKICLTNSDEISLKEWHTSLRTAHK

........ -GASRFEVWDdAK.........c.ccccveeeeuree.....tDAYVIETIDQTARTKWIQRLGKSET
veetrngrDHEFHIELLIAQT............cccceeennn. psllekRRVVLAAESSDHLASWLNAINDTLF
.-GGSIFIRCgDV.......cceeeiiiiiieeienn. -GVDFTAYSLGGVTEWYNEICDAID
pvkrpnvpegnSVHHLVGIGMNPK..........cccoeiiiiiiees adPCHWILFSSDSDIESWFTEITKTLP
..dqatpmSLKFAFVIIHITR.........ccocceieiiaen. yyqvvGIYTLQAADKADKELWIEKFQESIE
ksggtitrRTQYVIIMTRARN. ..., enneiTQLTFYFKNEATRNNWMTALLLSKS
..... EVTNCFKIEShDK............................sSIpKIYHFVCKNPEEKRQWMAVLVKVTT

...... dTCRFGLRVGTVSS............cccceeeeeeeeee...NdNRIDLKANNHHTKVKWVQKIRDLTA

..... EREHSFYLRGsDG............................tgpkRCVELFTPTQKEKNDWVDSIF SIID
....-KPNCFELFIpDN........... kdqvikackteadgrvvegnhTFYRISAPTTEEKDEWMNSIKAAIS
....RKPNCFELYIpNN........... rgqlikackteadgrvvegnhMVYRISAPTPEEKDEWIHSIKSAVS
...RKPNCFELYNpSH........... kgqvikackteadgkvvegnhVVYRISAPTPEEKEEWIKSI----K
...KKPNCFELFIpDN........... kdqvikackteadgrvvegnhTFYRISAPTTEEKEDWIKSIKSAIS
....HKQFCLEVYSIHQ........... kgetikacktetdgrvvmgkhHSYKLSTASEEERAEWIQAI----S
........... -RPNTFVIRCIQW...........cccvveeeennn MVIERTFHVDSNSEREEWIRAIQAVAN

......... -RPNTFMIRCIQW.........ccccvveveeenn. MVIERTFHVDSSDERDEWMRAIQMVAN

......... RKPYCLELYNpNS...........rggkikacktetdgrvvegkhQSYTISASTAEERDQWIESISLN-E
..5atkspTPTLTFCVKThDR........ceeiiiiiiiiaeee -LYYMVAPSAEAMRIWMDVIVTGAE
higlliinspNPSLTFSVKThDR........cc.cooiiiiiiieee. -VYYMVAPSPEAMRIWMDVIVTGAE
.SIKMKNMFQVIQpER........ccccoiiiiiinn. -ALYIQANNCVEARDWIDILTKVSQ
atkvktenpNPSLTFCVKThDR.........cccciieeiiiieeene -LYFMVAPSPEAMRIWMDVIVTGAE
.......... nkkdIEHSFIFDIKTIDR................ccccceeeeeneeee-IFYLVAETEEDMNKWVRNICEICG
........ krkefQDSFVFDIKTaER............c.c...cccveeeee.... TFYLVAETEEEMNRWVRSICQLCG
........ -KAKCIDLDTeEN.........cccccecceeevveeeeee s YHLKIKSQELFDEWVSKLRHHRL

..... -RARRIDLDTeEH............ccccceeeuvveeeeee s YHLKVKSPDVFDLWVCKLRHHRL

. AMSSNVFPFKIVHISK. ... rhRTWYFSAASEDERKEWMRHLRREIN
...eimMMRDNLFEVVTISR........ccccoiiiiiiire. -TFFVQADSPEEMHGWIKAISGAIV

...... gERVNCFCLVFpER............ccccceevevveeee.. .- TFYLCAKSGAEADEWIKILRWKLS

..... dImMMRDNLFELVTITR...............ceecveeeeene..- TFYIQSDSPEEMHGWIKAISGAIV
atkvpvpseREKALFKRNSTSP...........ovvvvviiiiiinnnn. spPAVLLLCSS----------- CTICF
.SgdIISRDNLFENTSAR.......cocciieieiiiiieeeenee -TFYIQTDTPEDMKGWIMDIASKIQ
1PIPCDYKYPFQIHASY ..o -YLYVFAPDNDCRLKWVKALKEAIQ

.......... -KENALNIVTeDR...........ccccceeevvcveeeee..- TYQIYAESPEDASGWFNVLSRVHS
2dakrheVDGNLFEIITSDE.........ccccoociieeeiiienn. IHYYLQAATADERKDWIRAVQSVAK
..gtpagvkgkVQGNLFKHITGMD........cccoiiiiieeeiieenn. THYYIQAPTHEERMDWIQAIRRV-T
CIDLDTeDS......ccccveeeiieeeeen. -IlYHLKAKTRSLFDLWVMQLRHHRI

safewisktfKCSSSSVLFMKTE............cccoeeveeee nptdkvgREYFFIGDSSEEVNRWFNAIFGVLK



..... yeNRPLVIKLETNTS..............ceceeenee.... EEHFLEACMREERDEWAAAIDAAVQ
......... --ARRIDLDAGDN..........c.cceeevvervveenneee.nLYHLKAKSQDLYFIWVTKLSAHRM

....... dGKRCMFCLKTITK.........cccccecvvveevreeenee..- TYELSASDTKQRQEWTTAIQTAIR
............. KWKCGVIVETpDR........ccccceevvvevvveeen..-QFVFMCEQERDQREWVEALKTVIS
-NFKTFFVHTPNR.......ooe -TYYLMDPSG-NADKWCKKIQEVWG

............ -KENGIDIVMpGR..........coceevcvveevcrveeenee.- TYHLVAETAEDSSHWF SVLSQVHM
fGRPNCFQIVVQHF........c.cooiiiiie seeqYIFYFAGETPEQAQDWMKCLQTFCN

................................ -DYFLIGQNSDDVDSWLNAITTALQ

............. KKKFAMKASHIHV............cccccoeveeeveve .. LTLYFAAESMKDMNKWLAKLTQASN
.............. RKKFAFKACHPpKI............cccccvveeene..... KSFYFAADNIEDMNRWLSLMNMAAA
mgapkniDDKAFFDLKTIKR...........coccoiiiii. -VYNFCAQDSSNAQSWMDSIQGCLS
........ --AQTFQLITeKK.........c..eeevvevvcvvrernne..- TFYLAADSPNILEDWIRVLQNVLK
.fTSKRALVFKVSTaKN........cccccoviiiiriiiienne QDHYFQATHLEEREHWVKDIRRAIT
otkrghQNQHLFLCQTaTR.....cciiiiiieeieeeieee -IFYLLAKTAEEMNDWVQNIGQICT
........... RRKHAFKACHpPKI............ccovevevveee.... KSFFFATDHLEEMNRWMNRLGLAAI
.......... dGKRCMFCVKTINK.............cccevvevverennn...- TFEISAPDSRQKQ------ELLAE

....... dsiTRKFAFKVEHaGT.............ccccceeeeeeeeee... RTYYFSADSQKEQEEWIQAMSEAAR
......... dhiSRKYAFKAEHIGM..............ccccvevvveeeee.. RTYYFSADTQEDMNGWVRAMNQAAL
....... -GQFCFSLVFtGP.............ccveeevevee.....gIRTYRLAADDHPSQESWIAALFCASH

........ -RKYAFKATHpNM...........cecevvvevveee e . RTYYFSTDTAKDMESWMKVMS DAAM
............ KNKYLIALYTKDE...........ccccceeeevvveeee.... YFAVVAESEQEQEEWYLSITELMT

..... PAQKLQFKLYHKNT.............ccceevevveernnne... LYYIFRAEDIPTAQRWIEAFQEAMI

wdwigkhikcPPSSVLFMTVeTR................

................ -DYFLIGQNSDDVDGWLNAIVTALK

.keGRRCLFCVKTSVR........ccceeeieiiiiiiinee -TYEMSASNLKQRVDWMQAIQMAFR

....... nrefcARPNTFELITVRP.............greddretlvsrckdticv TKNWLSADTKDERNLWMQKLNQILV
.............. -DNCYFTVKCIDD........cccceveeeeeeeeeeee... SVHHFKVNPEESRKMWLEAIEEHSA
TMKNG....coovvieieeiieiiiiiie KKKMLAAESAPIRQEWMDQLWKAML
°LVNCLKCrHG........... yhpdchtpsiepevdpnswicRQCVFAVAT-------- KAISMVEE

VNY e dvtsaRDMLLLALSQDEQKKWIGHLGKKIP

.............. KRKYVFKMCHpREF................................QNFFFAADNVTDMSKWINCLITAIQ
...... -EEGLFEIHTeGK..........cccceeeeeeveennnnn..-EFLLKAPNRQVMHYWLQQLQQK-R

.......... KNKHLVALYTKDE...........cccccccveeeevennnn..- YFAIAADSEIEQESWYEALVDLHN
....SEEFAFAIKFeCA........cceeeieeiiiie kaRVYKMAAENQAAMESWVKALSRASF
ENKRSFTLTTPYR...ovviiiiieeeeeeeeeee -AFSFMVDSESEKQRWCESLTECVS

. VIRETGYWNVSVIGH.............cccciieee. kHSYRLYSKLQTEASRWANAVQTVID
.......... tyKQTGYWSLTVYGR.............cccevvvvveeeee... . kKHCYRLFTKHYNEAVHWACAVQKVID
...... eGKKCLFYVKCsDK..............c.ccvvvveeee.....-SFEISASDKKKKQEWIQAIQTCIT

....... KHRYLIALYTKDE...........c.....ceeeveuuveee.... YFAVAAENEQEQESWYGDLTDLLS
sappDRHYPFQIKDYAE...........ccccccvvieeereeenn. DTVVRFNKD----------- LMQKY

........ nstEKPHAFQVILtEH................................QPLELSAENELEMADWMLLLCQSVS
.......... sKRPNVFYLRTaDW...................eecuue...... RVFLFQAPNAEQMQSWITRINTVAA
ksrskKNHSKFTLLRsRQ..........cccceeeviiinnes pgntvPNLVFLAVSPEEKESWINALNAAIT

..... vdHPPTGFRLCQsKY...........ccccccvvveveeeeee..-IHCFTAETEEVKLRWLKVIRKAVI

......... KHKHLIALYTKDE..............ccceeeeveueeee... YFAVATENEQEQEDWFTVLTDLMN
.ksrskKNHSKFTLLRsRQ..........cccccvvvveeeennn. pgntvPNLVFLAVSPEEKESWINALNAAIT

...... drlIERRFAFKMSQsHL...............ccccceeveeeee..... TVYFSADCEELQRRWMEVLSRAGR
...MAMANQWLIRTPRK.......ceeeeiiiiiiiiiieen, -SFYVSAESPEEKIAWMGHIEQYRT

........ ---NKFEVVTILR................eeeeeeeee...... TFVFRAEKEGDRQDWLEVLQAAVS

......... aeacpgENMAAFCVETeEK..............ccccceeeeeenee....RLVFAAERE-SCGEWVNIICNIAF
............. KNKHLIALYTKDE............cccccceeeeevennnnn..- YFAIVAENEQEQEEWYQALSELMS
.............. cCARPHTFELVELST..................fqgkedsqtlkkdvwMECWFSADTREERSDWMEKLNQTLL



............ -KNYGFQIQTrDA........ccceveveeevveeeee. . VFTLSAMTAGIRRNWIEILKKNVR

.fFKKKHRLVLIRSPK.......coeiieiieenee. sgnkvQDVKLQAPTPEEKEAWIKALCEGIN
.............. -RRFAFELKMgDK...........cccceeevevevvee.....STYLLAADSEGEMDDWISTLNKILH
..... aDDKFLFEIIPGGS...........................tdrerDAYVLMATSQSEMEEWVRWIRKAIG
......... -EEGTFHIQTpER............ccceeeeeeeeee.. - TVILKAANRDAQMYWLQQLQLKRA
....... ERRFCFEVVSpTK.........cccvveieeeeeee.....-SCMMQADSEKLRQAWIKAVQNSIA
. titetGPVFTFELYLISQ....ooveiiiieeeieeeiee RVLVFGVETSDAHQDWTNAIAKSFV
............... tGQKNALCIVTPEQ........ccceeecveeeeveeennn....-.EYFIRGDNKEIINGWSEQLAVYPR
........... ncpkETMAAFCVETNEK............ccccccceeeeveee... . TFVFAAEKN-VTNDWVEKMCEITF
-------------- IPaGK.........ccceevevveseeee..-PRFVHSVTE - -- -
fannnfDPNCCFSIYHGDH.........cccooiiiiiieee VESLDLVSTNGEEARTWITGLKYLLA
.............. -DDSTFTITVdQK...........cceeeeveeeuvenne.. .- TFHF QGIFP----—-----GAGG
..... kshskKNHSKFTLLRcQH...........................pgnksPNLVFLAVSPEEKESWINVLNTAIT
......... pasKAQNICITNQyGG..........c...cceeeen........e€VTHTLSADSRED TQRWMEAFWQQF Y
..... --DNKFEIVTsHR.............cc.cccceeeneeee...- TFVFRADNDVQRSKWCSTLQERVK
sgfidKFRYTFELYLMSD......coooiiiiiiieiieeene. KLVQFGLETPDALHSWARAIGKATT
....... rkdaKRDCCFEVSApDK...........cccceveeeeeneee.... RVYQF CAASEKEAKEWVEHIDFLIK
....TkdSKKSSCFEMSApPGR.......cccocoiiiiiieiieenne RSYQFTASSPREAREWVDQINFVLK
~.NINNSFTVITpFR.....coeiiiiiiiiee -KLMLCAESRKEMEDWISALKSVQK
..... pdePGRHLFEIVPGCT......................gekdrsalShEAFLLMANSQNDMEDWVKAIRRVIW
~ERKGLEITTPFK. ..ot -SFCFTVESEHERDEWIEAVQESIV
....drnLEAARLNLRMKDG.........ccooviiireaiieenee -EIKLTAPSLEARELWKGFLYSVVD
............ -KNYGLQLHMrDG...........ccceeevevveeeene....LVTLSAMTSRIRRNWIDTLRRKIS
......... -ESSVFQLYHKST.........ccceeeveeveenee....LFYTFRAQDSHTAQRWVNAMEEATV
€ R AEYILETIDSLQKNSWVADIQDCID
......... KNKHMIVLYTrAE..........cceeceeeevveenee...-SFVVAAENEADQEEWYQAMVELQC
....... gkpKAEFCFVIHAISR..............cccceeveeeeee...-.RYFLQANDALDLKEWVIAVNNATK
...... -DNTRLELIIpGE........ccccecvveereeee.... QHFYVKAVNAAERQKWLVALGSSKA
................ sSRKNVIQITTpTG...........cceeeceeeneeene.... HEFLLQADHF PTISKWHDAIKKAVD
nkeksalkqnkeVLELAFSILYdPD..........ccocoevieveiinennee ESLNFVAPNKYEYCIWTDGLSALLG
.......... KNKHMIVLYTrGE...............cceeenn......-SFAIAADTEEVQNEWYQAMLDLQC
.............. -DDSTFTITVdQK........c..cceeeuveneeenn....- TFHFQARDADEREKWIHALEGTIL
SLGLLGLKLTTPED.......cccieeeieeeeeee -SFVVLATSPLEKGKWLRAINQAID
..... ----VFSIVFIDE..............................aeRKYLFECDSQEQCAEWIDAIIKASY
............. ksSKKNVLELKTrHG.............cccceeeuve.......SEYLIQYDTDSIIQDWQKIILDTIK
JrRKKHELRFTLPGG......cciiieeeieeeeieeee EALVLAVQSKEQAEKWLHVVRDVTG
FfMSSKHVFAIFNtEQ.......ccceeiieenee. rnvykdyRHLELACDTQDDVDSWKASLLRAGV
........ vyKETGYWNIIVhGR.............ccceeeeeeeeee... KHSYRLYTKLLNEAMRWASAIQVAID
gslalgGNPHCFEIITaTM............... vyyvgentggphlhihsPALATGGVGLEVAQSWERAIRQALM
~.NINNSFTVITpFR.....oeiiiiiiiie -RLILCAENRKEMEDWISSLKSVQS
................................ -SYHLKAYSEGECQRWVSALQQAKA
............ egkGKDSLLQIVCIDG..........c..ccceeeveeenne....RVISICADSADDALAWTMALQDARL
.......... --—-TAYVEPgEK............cceeevveeveeenn... FQLEFYVPP---- oK
.......... tKRKHTFRLMTqDF..............ccceeenvvee..... CEYLLQAEDRDDMLMWIRVIREKSK
HISSTG...ooeiiiieeeeeeee QSWHFEAQSQEDRDAWVQAIESQIL
..esspvpqipeEEIDALKVKISQL.........cocceviiiiiieaeemmmmmm KNEIQRE------ KRVCK
ysdgsfDPNCCFSIYYgEH.........cocooiiiiiiees mESLDLVSGTGEEARTWITGLKYLMA
....... iGHAHGLQITYCcVE..........c.cccceeenneee...dhtRNLFVYHKNGQEIVNWFNAIRAVRH
............ DRRFCLDIEIDR.............cccceevveeeeeee. pg TVLTVQALSEDDHKFWMHAMGGKEP
....... DKRFCFDIEVVER.............cccceceeeeeee. . A GIITLQALSESNRRLWLEAMDGKEP

....... DRRFCFEVVSpSK..........ccccoveevvevenne....-SCLLQADSERQQQSWISAVQNSIA



IpagshcngAWQFGITIETPER......cocciiiiiiiiiiee -SFLFTCETDTEQKDWMSHFNTLIC

llpegANPHCFEIATtSL............. vyyvgenlsradggssgygSSMLVSGVGQDVAHMWEMVIQHALM
............ egkGKDSLLQIVCIDG.............cccceeeeeee.....RVISICADSADDALAWTMALQDARL
..... ----VFSIVFIDE..............................aeRKYLFECDSQEQCAEWIDAIIKASY

................. ksSKKHVLELKTrQG.........c...ccceeveeuenn.... TELLLQSDSDGLVNDWHKALTEAIH
..... peePGRHLFEILPaGE........................kdkaamshESFLLMANTQSDMDDWVKAIRRVIW
| 1L C R -SKCFSCRSAAERDKWMENLRRAVH

KSFDLITPYK oo -TFSFTAETDREKRDWMEALQESIA

........ gkhGYEHTFELYSeEG.............cccceevveeene.....RVYLFGTDDGSIAKNWIRAVTMAVL
........... tKRQAVAIVFTADT.........ccceeeeveeeveeenn...-SRTFTCESELEAEEWFKTLSIECL
........... -RNYGFQIYVsTQ.....cccceevveeeeiireneee...eAVHTLSAMTAGIRRNWIQAVMKNVR
........ ERRFCFEVLSpSK........cccceeeeveveeeenn...-SCMMQADSEKLRQAWIKAVQSSIA
.......... KHPFAFRIMRaST..........cccccecceeeeveee....EVAALEASCSVEMGRWLGVLLAEAG
.......... eKKPNVLKLKTaDW............ccc.ccceeenee..... RVFLFQAQSPEEME SWIRIINSVAA
....... GNPNGLQITYIKD.......cccceeceeeuvee-.....NitRNIFVYHDSSKEIVDWFNSIRAAQL
IVIDRRFCFELLSVQK......cccoiiiiieiiiceieee -CCVLQADSEELKSAWMNAVQGCID

............ ksSKKNVLELKTITG...........ecceeeveeeenee.....AEYLIQYDTDSIIQDWHKVILDTIH
kpvhssilGQDYCFEVSTSTG.....c.ccoieeeiieeeiieeenee. -SKCFSCRSAAERDKWMENLRRAIH
................. ksSKKHVIELKTVG..........cccceeeveeenneee.... TELLIQSEIDSVINDWFRALSETIN
et -KYNLTSSG-------- SFILAYMY
vhssilggdmmLYDLRLQVTTaSG.......ccceevieerieeeieenee -TKCFACRSAAERDKWIENLQRAVK
..kqtETKHGVRIENISR.........ccoiiiiiiiie -KLVLKFTSYRHARWWGQAIESFVR
LRNGWLIKTPTK .eoiiiieeiiieeeiee e -SFAVYAATATEKSEWMSHINKCVS

......... -DSHTFTVNAISG..........cccceecveeenee.....EQYKLRASDAKERQHWVSRLQVCAQ
«pvhssilGADFCFEVTTSTG.....cccoeiiieeiieeeeeee -SKCFSCRSAAERDKWMENLRRAVH
....... ERRFCFEVVSpTK.........cccoceeviieeeeeee....-SCMLQAESEKLRQAWIQAVQASIA
...SKKIQHKLKVVAQAE. .........cccoeviieiraene -TVILGFQSSIQAKEWRKVIEDVSG

........... tKSQGGLISLTfAR.........ccceevveeeeeee.... .AKLLLMSDDQVDINDWYRSLCLTIG
.evllsiadefPPDRCFTLVFIrGR........cccccoiiiieiinne rGNLDLVAESTKEAQSWIKGIRKLID
..fmMSNKHTFGIFNtEQ........ccceevieenne rnvykdIRQIELACATQEDVDSWKASFLRAGV
IdIprippggRRDCCFAIILNQD........coiiiiieiiieeeieenne KFILLLADGPEECSQWLKLLRKVKE
.eNhEKKDILVLVEKGR..........cccoviiiiieeee -TLHLQGTGRTDFSLWYADIQKAAG
WhssilGQDFCFEVTTSTG.....cccoeieeerieeeeiee e -SKCFSCRSAAERDKWMENLRRAVH
....... -DKKCILLRVKGG........cccceeeveeeeenrene..... . KQFVLQCESDPEFVQWKKELTEAFT

..... -RNYGFQIHTKDG...........cccceeeeveeeenee...- VFTLCAMTY GIRRNWVQAIIKNIR

........ pgldgGRTFFNAVKEQD-................cceeeuveen....- TVIFASDDEQDRILWVQAMYRATG
..... -DKKCFDLIShNR............cccceeceveeneee....- TYHFLADDECDCVAWISVLTNSKQ

...... AYQNELNIESVER.................ceenu......-SFILSANSATERDEWLEAIATAID

...... AYQNELNIESVER.................ceeenu......-SFILSANSATERDEWLEAIATAID
DDIYGCDVNLKEQ.......cccceieeeeiaenne gqlirgDEFLLTFRK-------- KKCYRHIF

..... -ELYKYELFHpAQI...........................qkksqYIKYLCCDDVRMLHQWVNGIRIAKY
....-DRKCFDLIShNR........ccceiiiiiiiiireen. -TYHFQAEDEQEFIIWISVLTNSKE

............. tKRKHALRLTTQDF.........c...ccceeeuveeenn..... CEYLLQAEDREDMLEWIRVIRDNSK
...-DKKCFDLIShNR.......ooiiiiiiiiiieeiene -TYHFQAEDEQEFVIWISVLTNSKE
...ernLDAAGFTLHMKKE...........ccoiiiiiee -DVRMIAPSLEARELWKGYMLSIAK
sirkyteetLEGRAFSILFKGR.........cocoeeiiieeienee gKSLDLIASTEEEAKKWVSGLEKVIS
........ rpKAEFCFVINAgMR............cccceeeveeeeeeee...-KFYLQANDKQDLVEWVSELNKATK
IPLCFKVSDQT..ceiieeiiiieiieeeie pkQQHVVQAKNQEEKRLWLHYLKRLIV

.......... -IQHGICIENDR...........ccceeeeeeeee..-KLVIKCSSYRQAQWWSHEIRSLSE

.......... pgldgGRAFFNAVKEQGD-...............ccccveennee.....-TVIFASDDEQDRILWVQAMYRATG



.....FPFMFTVCAaNG...................... dffkirggalETYLI--SDPKMLKDLLGALSSNIS

....kpvhssilGQEYCFEVITaSG.........c.ccccoecvveeeennee. -TKCFACRSAAERDKWIENLQRAVK
.phmkekgalkqnkeVLELAFSVLYeSD.........ccccccvvreeecrneeens EYLNFIAPDKHEYCVWTDGLNALLG
savpNIEHCFCLTLIEN.............coovieens hqgrqMERIMKAPSQSDSQRWLAVFPNPDD
ttrpDQAHCFVILYQTE.........cooeeiviieeees frIKSLSLAATSDEEMVMWVKGLTWLMS
SWLSMP........cccvveenn. akntkrfgwDKKYVVVSS----------- KKILF
..... -GDVRFELHSgSR.............ccvveeeeeee... .- TFLFRAENTQERDDWVSCIEKILS
............ -KYVYFTVVMSEG................................REIDFRCLQD---EGWNAEITLRMV
krrdrGLPRAFEIFTASK.......cooeeeiviiieeee -TYVLKAQDEKHAEEWLQCINVAVA
.............. -CYSIVMITKLV............cc00eeeeenneo...emKCCKYWPDD------------SELY
........... DTDCLWELIHtKS.........................qkegrpe TVFQLCSSTPECKVNIIKVMRSILR
eallgvadefPPDRCFTLVFIGR.........ccccocvvieeeee kGNLDLVAESAEEAQAWIQGVRGLME
........ -FTRVDLIIPGEQ........cc..ceecevecureeeeee..- YFYLRAINAAERQKWLVALGTAKA
rhaegsfDPSCCFTIYHgNH.........cccooooiiinee, MESLDLVTSNSEEARTWVTGLRYLMA
...lkykaPTDHCFMLKHpQI........c.ccccovnneen, gkesqYIKFMCCDDEWSMNLWVTGIRVAKY
...lMkykaPTDHCFMLKHpQI.......cc.cccovvneens gkesqYIKFMCCDDEWSMNLWVTGIRVAKY
....cfGSANVMQIISSED...........ccccvveeeennnne sgqqETLYLDCKSVNELNHWLSALRKACS
KITSKNSFVIGWPTT....cvvveeeeieiieeeeeee, -NYVVTFSSSETKEKWLRALHWHTC
KITSKNSFVIGWPTT....cvvveeeeeeiieeeecee -NYVVTFSSSETKEKWLRALHWHTC
nqaasIPEEQCLTIVFKGG..........ccccceeeeevvveennn. rKSLDVQCDTTEEAQHWVHGIRTLQG
kaPTDYCMVLKMrID........ccccvvveerennn. gppaqparASYPLQLPPLQSLQ------ SRSSY
hgrPGSRLNLINPgNG..............ccoiiriers dsASHVFIAESPDVLQEWLDSLWQHIY
ttvirpvhssilGEKYCFQVINSEN...........ccoccoeiiiines -NHCFGCTSAAERDRWIEDLRRTAH
...... -EKKCFDLIShDR...........cc.cececceeuvveeee..... TYHFQTEDEAECQVWVSVLQNSKE
......... -—--CHFVLTSgGR............ceecvveeeeeeenn..-SYHLKAYSEGECQRWVSALQQAKA
......... kKKKKNVFILRTtAE..............ccvveenen.....GDYIFLAKDEEDLKGWVNSINASLK
....... rpKAEYCFVINAgMR.............cccvveeeeenee...-KYFLQANDQQDLVEWVNALNNATK
:agvgppeshPRENLLVVYLIDG..........ccccccvveeeeennee. TMLSLCANSEDEALAWKLTLMEAKR
..... fmSTKHIFAIFNtEQ.........................vYKkdIRQIELACDSQEDMDSWKASFLRAGV
~EKRTFDLVThNR........coviiiiiiiiiiieees -TYHFQAEDEQECMIWVSVLQNSKE
IKKKKHELKIVHQGA........cccvvieeeeiieeee, DALVLAVQSKEQAEQWLKVMKEVCS
..... racdysKkRQNVLKLKTsDW..................cccuue...... RVFLLQAPSEEEMMSWIFRINLVAA
.SSTEGRFRLTFPNK.......ccvvtiiiiiieeeeee -RIYLRAPSKGEAEDWVDRITEAVN
SLCFSVTHYKH......cvveeiiiie pkQPHTVQARTLEEKKLWAHHIKRLII
mifsgkadgnSDSRLLTVVYgND...........cocvveeeennnene IvniSFLNFQAVQDGYCKLWTDELFKLAT
mifsgkadgnSDSRLLTVVYgND...........cocvvieeennnene IvniSFLNFQAVQDGYCKLWTDELFKLAT
........ -——-CNIVLSSgGR...........ceeceecvvveeeeeeeeee .- TYHLKASTEVERQRWVTALELAKA
....gapspgpalvPVPGVNGLSKAKQ...........ccceevrennn. tpeggaapNLLTVEEAS----------- RAGLS
............... kKRKHVFKLRLgDG.................ccuvuee....... KEYLFQAKDEAEMSSWIRAIQSSMS
1ISDSRLLTVVYGND......ccvveeeiiiieees IvniSFLNFQAVQDGYCKLWTDELFKLAT
........... SAQSAIKIEVKDI.........cc.cc.ccceevveeeen....=SITLSASSCIERDGWFVTMNRTLV
......... FYPNGIRLTSalP...........................gadfkVLINFNAPNIQDRKRFISDLRESIA
.......... LPSSEYQMKISKT.........cccovveeeecnrveeee.. . WVKMY QLK --------—--QALLQHMK
..SGDHSLELQTgSL.....vycvfaeqdgpapkltrskigrrvdiseLYQIF SDE--------- VLGSGQF
isfgdLQEFAFQINGVSL........cceeeeeiiiieeee, NPIIVYCSTEEEMNNWFGLLKEQIE
....nssiIGQDFCFEVAYsGG.......ccccccceevvveeeeeine. -SKCFSCSSAAERDKWMENLKRTVQ
.......... -PKHPFALRIIKG...............cc.vu..........JaEVAALEASCSEDMGRWLGVLLAETG
.......... -PKHPFALRIIKG...............ccvv.........JaEVAALEASCSEDMGRWLGVLLAETG
kytysslIENRCFSIIFKGR........cc..ccoeevieeennne rENLDLIASSDDEANCWVNSLEKVIN
....... -PKYCVQLSFpGG.........ccccveeeeeeenvveee....-. TVLLQAANSYLRDQWFHSIQWKKK

evpDKENTFLLQMeGQ..........ccocciiiiiiin. VQYVIETRDAVQMRAWLSDIRNAIC



....... -QKNLFRLHMpQK...........ccveeeeeevvveeeeee..”ALLLRTDTQADNLRWISALSRPYP

..... -DECRFDISVNDS..........ccccceeeeeevveeeee../IWYLRAEHPLLRQQWIDTIELHKY
tkRKEHKLKISPIGA........ovvviiiieiiieaeeeeeene EAIVLGLQSKEQAEQWLKVIQEISP

............. -DGLRFEVWVIQA..............ccccvvven.....SITDCLTLQTASHQDRESWTHDIAQLLW

s5dsKLNLKLMMNPRNSD.........ccoceeeeviiiieenns grsEQLVLVAEN-----------—--- K

........ -—-CNFVISNgGT........ccocvvvvveeeeeeeee..... QTYHLKASSEVERQRWITALELAKA

...... -EKKSFDLIShDR................ccceeeenen.....-. TYHFQAEDEPECQIWISVLQNSKE

..... IgpHLDHCFSLTLIEN...........................hrgst CEHLLKANTESDMHRWIAAFPSINE

........... DKRFCFDIETsER.................c..uu........gSPVLLQAISEVNRKQWIEAMDGKEP

CLSNSLG......cccvvvvvveeeeeeennn, dsflfQVIKLPTCSQTELENWITGIHSACA

....... -TEHAYRITItQH..............................gdHVVVLEANCADDRDQWVQLLQDECS

..... -DECRFDISVNDS..........cccceceeeeeevveeeee../IWYLRAEHPLLRQQWIDTIELHKA

dvyradakEIPRIFQILYaNE...geskkeqeleplpgdkssyichkghefip TLYHFPTNC----------- EACTK

AJKPNTFMIEGKLI....ccoeeeiiie, NPIIVSCLNKSEFHDWIQYFKNADV

.dqggMLACVFVLKLIEN...........ccccvvvrreennn. qedreVSYMLKTESVSDKLRWICALTPNRR

...KDGFCFKLFHpLE......... gsiwavkgpkgeavgsitqplpsSHLIFRAASESDGRCWMDALELALK

...... KHPFAFRLLRNGQ..........cccceeeeeevenenen...EVAVLEASSSESMGRWLGVLLAETG

........ eECQNAFALVVIPP.........................teqenlIFSFQLTAED-TLKTTWLRTLCRQVA

.1qgisGFIFYLQLCEQQQ........cccovvevrieeinene IkKHQILLKSPTESSKQRWITAMFPSDP

....... -GSYCWSITPKDG................cccuue.....KRVYLLRAANAAEQRLWMTAILETQL

lyhsnny TVTNGWKIHNtAK ..o NKWFVCAKNAEDKQKWLDAILKERE

klymglgqdgelrdSEPFCFSVLLGHG.........ccccceeevieiiiee. QSFCFSVELGSDLVLWEKAFQRAVF

............... tKRPHVFRLQTaDW....................c...........RVFLFEAPTTEQMNSWIGRINLVSA

..SGLCFEIWFIRR.......cceeiiiiiie ktgDTYVLQAASREVKESWTRDLERILW

....kgspgpGGELSFATRTGTR......cevveeeeeeiiiie, IgiIEAHLFRAETCKDLSLWTRHIVTGCH

........... -GLVYFTIVMnDG...............ccuvee......... KEVDFRC--QQEGTAWNAEIALALV

flrsnglsdgfPEECAFSIIYGDN........ccccvvviiiiiineeeen. yESLDLVASTADVVSTWVMGLRYLVS

GDEPIFHISHIDR........ccovviiieiiiiine -VYTIRAESINERTAWVQKIKAASE

yskvmerlkkklsEQESLFLLNSpNM............cccecee... plrvhnrngKSYMFLISSDYERAEWKEVIREQQK

rtngisdqiSEDCAFSIIYgEN.........ccccoviiiineneeen yESLDLVANSADVANIWVTGLRYLIS

............ empDNMNTFVLKVaGL.............................. .GGFIFEADNEQQVSSWTTELRECMS

....DYPHTFQVSGKER.........ccvvrrriiiiirnrnaenn, -TLELQASSKLDKESWIKAFTETID

AIGQLPSESLLLHLIKK.........vvveeeeeeees hnrssSALILAARNELEKETWIKALSSK--

........... dsEGSAMCEIVHVRS.........................efegrpeRTFHICCSSPESKKDFLKTVHSILR

....esdvihanrkDIPCIFRVTASQL........ccccccvvevreennn. sasssqkTCILILADNEQERTKWVCALNELHR

vgkdaldKLQYFLVVFGhDG.............ccceeeviennee gKPLELRTEEESDCDEWVEAIQQASY

...... gLSGRSFEIWFrRR................cceeette..... 'ISQDTYILQAETRDIKHAWTTDLEHILW

1ddfnvSVKNAFKLHNIDS...........cooiiiiiinee, dEIHIFLAKKPEEKIRWLRAFHEERK

...rkhygaPGEHVFCIKSSKE..............ccvvveeen... rfrggDLKLMCADSEQSRTCWITAFRLFKH

.......... -DPYKFVLLCrGS...........c..eeeeeene.....SERLTLQAANVDIKKEWVQSIRELLD

..... -DPNRFALTSIGA...............cee.........dgstVRYVLY SSSPNICMAWVSDVSQILE

...... DYPHTFQVSGKER.................ccuvuee........- TLELQASSQQDKEDWIKAFQETIE

.asdvihanhkDVPCIFRVTSSAL.......cccccceeeevnnnee. kssirpVPLLILAESEAEKRKWVGILEGLQS

...aeTGHYAFEITGGSI.....ccovvveeeeeiiiiiiie, DRTMVFCSSLQEQQDWLEHLHPYIK

...aeTGHYAFEITGGSI.....ccovvveieieiieiiiiine, DRTMVFCSSLQEQQDWLEHLHPYIK

)LSFSVFHYKN...oovvviieiiiiee, pkLQHTVQAKSQQDKKMWYVLHLKRLIL

...-ERAMFLICASSN.....ccceeeiiiiiiiiie epEMYEIHTASKEDRNTWITHIRQAVE

........... kKKKQVFKLRLgDG...............ccceeeeenn...... SEYLFQCKDEEELQNWTQAIEQAAQ

(dhkdrntDPNTCFTIFYgSQ........cccocevvvvvieeen, fVINTLSLGADSVEDAEKWLTGLELLRD

............. YYPHGVRLTSalP...........................99erkVLIVFTAPSQQDRTRFVSDLRESIA



<seksgqdMEHLDFKIVVePK..........ccccceriuennne dsqsFTFILVASSRQEKSAWTSDISQCID
....... -DPCKFALWVgRT.........c.c..ceeuveee.....ptsdNKIVLKAS GIENKQDWIKHIREVIQ
..dvyraetdEIPRIFQILYaNE..gecrketdvesvpqgdkanclphkghefip TLYHFPTNCE------------ ACS
........... -NSLRFEIWFIRR.........c..ccecvveeene. . 1SKNQTYILQSSTADIKHAWTCDIARILW
............. YYAHGIRLTSaMP...........................gaerkVLIVFNAPSQQDRTRFTSDLRESIA
...... -DPCRLVLTSINL........cccccuvveeenneee....dgsIQKFILRAS SSEIRTSWANDIIQMLE
1telgLLKNAFLLRHaEN. ..., INVLCVLCCKKSQDKQRWLQAFARERK
...rskykaPTDYCLALKHPQL......cccoicieeiriiinenn. gkksqYIKYLCCDDVRTLHQWVNGIRIAKY
.............. -DVKKFEIWYnGK.........................eevyvwwqVSHF SKAPTVDVKIAWLTEIRKILN
[derKWSSGFYLTHQQG.......c.ooiiiiiieeeee, gSGFEFLFKTKELKKKWLDQFEMAIS
«dkdfnvSVKNALKLCSPGG........ccoeeiiiieeeeeiiann. eEVHLLCAKKPEQKQRWLRAFTDERE
knsgqvfgHLDFKIVVEPSDA.........cccociiiiieeene paFTVVLLAPSRQEKAAWTSDISQCID
knsgqvfgHLDFKIVVEPSDA.........cccociiiiieeene paFTVVLLAPSRQEKAAWTSDISQCID
........ NVPHTFTITGKQR.............cccvveeeeenneee...-SLELQARTAEERDDWIKVILGTIE
..NVPRTFLVSGKQR.......ccoiiiiiiiriiiinaens -SLELQARTEEEKRDWIQAIQATIQ

........... -DPCKFALTSITS...........cceeeeeneeee...nSSKDAFILHSSHPGVRQVWMLQISQILE
.=-PGSFLLIYINE........cccccerirnen. fgcavASYCFQANSGAQGRSWIEAIYNAQN
..asdvihanrkDIPCIFRVTASQL.........ccccocoeeeennee cassnkkCSILILADSDQERTKWVGLLKELHR
...dGTKHAFEISGNMI........cccoviiiiiiaaiinenn. ERIQVICNNQQDLQDWVDHLHRQTK
............... pKKDFVFCLSNaLG..............c..cccuuv.e...... DAFLFQTSGQTELENWITAIHSACA
....pEFRHAFELVGIEE..........ccooceiiiiineene SGAVFSARSAEEKSAWMAALVTLQY
pslsakeclEKQYYFTVSFNHE...........cccccoovieeenn. ngKALELRTEDVKDCDEWVAAISHASY
............. -DDRSFGLWHeHR............ccceeeeeeeee..gmVRKILQARSILLRLSWLKDLRDLQQ
rifcqsekdvqgDRKTCFTIFYQSD......cccceveiiiiiieeeenes fIKSLSLNAHSVEDAEKWLTGLELLKQ
............ YFPHAMTIVSpCS...............eece........gsekkQVLNFCAQNAEELLKFVEDLKESIA
.............. -DVKKFEIWYsSGR.........c..ceccveeeeennee...eEVYVIQAPTVEVKIAWLNEIRKILT
TkmhnaPTDYQFCIKPsSKG............cccoevvennee. rtelkELKMLCAEDEQSRTCWMTAFRLLKF
....... -QRGMFLISHSTP...........c..eeccvveveeeeee... PEMYELHAASKDDRNTWMKIIQQTVS
........... YYPHGITILSpFS...............cc...........5ekkQVVSFCSQSADELLKFIEDLRESIA
........ eSHKDAFELSGsMF.................cccecuveee.... ERLQVICYNKQDLHDWLEHLNRQTK
.rklhsaPTDFEFCIKPNKV.........ccoiiiiiaen. rnevkELRMLCAEDEQSRTCWMTAFRLFKY
2kenrKWCHGFYLTHNQG.......ccccooiiiiiiieee gNGFEFFFKTKELKKKWQEQFGMALS
........... -DSKKFEIWSSSR...........ccccceeveeeuveee.. . . dEVYTIQAASEEVKTIWVTEIRKLLT
..-ERGLFLISSeSS........c.cooiiiiierenn. ppEMYELYAASKDDRNTWLRLIQQTIG

..... -ERGLFLITAgIA..........ceceveeeveeeeeee..npEMVEVHASSREERNTWMQIIQDAMH
.-KKFCFMLHSSQE.............. gmkackinsdgtivganhAAYFIAAANMAEMDSWVQSIKSNIH
IADTDMTFQIVHIAG.....ccoiiiiiieiiiiieeeee RTFLIKGEEPKPFRRFFEICKCVAL

..... KRVNGFEVQTpSR.........cccceevvvveeeeeenee..- TYFLCSETEEERAKWIEILINERE

......... -APLMFQISHKHR..............ccceevevrnee. .- TYIVKAKDESSMKQFLTLLIARIR
-KKKYFLLVNeNN........ccoceeiiiieeens pqgqRIFHLIADSEEEMELWITEITEFFN
aitKRKYCFKVTTIDR.....oooiiieeeiieeee -KYRICATDSLDRDEWINSIEKLLK

... KAKKKKYMFTVGTSKR......cciiiiiiiiiiiieeees -VFYIFAETETDMKQWMESIKRNLD
.....—-LIFEIEDtTV.............. gtiksvkimptgpvegghSKYLLKAPTIEEANKWYVDSIRNNVL
KKSLCFKITHNPT .....oeeiiiiieiieiee, kRPFYLFSNEERDSYEWIGSVQEIID

...... wNDCRYFEIQTtSK............cccceveeeveeeee..RTYYLFSEDQVVSLDWVTNLQKLWS
RTNCFQIKNQGSF......cccoeiiiiiieeeee -IFYCSSQSQSDMESWITALNTAKN

....... GKPNCFELVSpRI.........cccccceevuuvveee.....nNKTFFIQANTPDEMASWMKAVEKGSE
1gvdtssipkpaqLPPFTIELYHYSR........cccocoiiiiiiieeeee RCYYIQCANEEEFKEWIEIF----K
SIASLDWCFSIADSRG.........ccccceiiiiiieaeene VEYFFENTETSDQMERWIKAIKVARK

..o KPNCMAVRSITD.......coociiiiiirenn. kedREFLICANSQADLEDWIKHISNCIT



.DRPNTFELIAtTK......ccooiiiiis mKIFLLQAKDVDELDFWMDEIIKETE

=TSFENISTISR...ooviiiiieieeeeeees -TYLIHADSQNELSKWTKSILDFHN
'YNhGNVFGFELTIPGR.......ccovviiiiiiiiiiie, -VFCFYTNTESERIYWIEAITTISS
....... --NFVFHVEVpPGR............cccceeeeeeeeeeee.VYILRAKNDTEINYWIEGIKDAIK
....eGRTFCFUSTPKR......cvvvtiiiiiiiiiiieaeeen -RYLISCDNYQQLLIWINTRLSSK
NNNNNNNNNNSKYYFDLKIKSR.........ccccccveeeiiieee -VYHLYSETERERDYWNVNLNLSIL
NNFVIKTPKR.....ovveeeiiiieeeceie. -KYLLVAHNP---QKWVDSIKSVIL
kfkPYIHCFQLVHpPKH..........oooeiiiee, -TLLLAAESEDSMKEWVAILTKAKQ

...... NRRHCFAVNPnNYiI.....................sengsiiqqqgNQPILRSSS------------DSVN

....... -SSNKFVVVHSSN............cccceeeeeeevveeo...- RYYFKTNTKQELTQWVKSVKSRIP

........ snnNPREFCLSVETeNK.................cc v .-NWIISTGSKAQQLEWIEAIKHAIE
:KNLIDMKTpNV.......ovvvveeeen. gnyqlqifsknkRIDSLCASTNEEFEQWNSVLQNLVR
.ERKFSFQIIPKNE............cvvvvreennnn tffPTFSIQARDEQDCNDWIKAIELSQQ

....... -KPFGIVILSgIN...........................sknimMRDYLLMADSKKEQQEWLQSISDVLK
........ -KPQGFKLSMKTS..............cc oo eeeee....aRVYWLVAMTND QKQKWVSVIKQQIT
........ GYKVSLHLIHpEK..................cccecere.. R-TMEMEFKSESEKSSWLTAINRVIN
1SKEVKLEFTPKHmMIA.........coo gattlIHYIKFENEQELKQW-TVLPIVIE
...DHPHCFQLITPSR.....cevvveeeeeiieiiiieen, -IYFFSCEDSTVLFQWISLIRLSIK

....... TRKNCFKILQsKN......................stitmvhkkrMPYYLSTDKEDDCNDWMILLNSIIK
....... -—--GFELATpPSR.......ccccvvvvvvvvveeeeeeee.... VYVFQVFKPSDLTYWTEGLKEFKK

... DLRHCFKLSTPLS.......coe i, -VFILKAKHHVAMKDWVLALNNAKE
1eGYDYCFQISTSKA.....oovviieeeeeeeiieiie -NYLISAENERDLEDWTEILRSAKR

..... ---NYFQLKTsNN...........cccceeeeeeeeeeeeee. . ETYVFTTPTNDECDRWVTTINNCID
...KDNCFQLTALLV.......ccvvrrneeen. fgngqynengpiVTRYLSTPEEFEYFAWIVSLRGVIF
etGKPFCLQIMTNTS. ... -IHLIQLDTEPQLEHWYHEINRMQK

..... PIGYCFTLSHpGY............ceceeeeeeeene... . TPITLQAETEDDRKKWVQKIKDNNR
....adipskYSKMCFEIVTPAR......ccccviiiieeeeeeeeiis -TFVMLANNVSDMKKWVEILESSRR
KFFNAFQIKIeDE............ccccceecvivvinnen. HELLLFAKTEEIRNQWINALTQFTK
FCIQLTPNTT.....ooieeeeee tttgppnILSYLFSVDTFEQHREWITAFNNSFR
(HFIINSKGR..........c oo, -SRHFYDLDGQSKL-WVDLINELNM

..... rsgGRPYCFDIVTqGG...................sfafsahipeidfSDESFTPNPEDEVFQWSNSILSVSA
....... DNNNCTNSNSNhNN...................eneee...nnNSDLIHLS AP S----------LSSSTS

.............. DAKFHFHITQQSE......................vekatglgnvTKLKFRLEEEHIAKKWIDECERVIK
FEIKICLLIgGDS.........cooevieeee gRTHYLYSQIPNQTEAWINALVTQKK
.NNCNSGNNNNGLNGQGSG..........cceeeeeieiiine, KGDQVNGNN---------- ISLPIG
mssgskKPDYCFQITLESN........cccocvveeeeeeeeiiins KTHLFQATSQEELLEWIQIINSACI
KRSPLVFKIQEEeNG........ccc.c.ceevrirnnns tnkdyKNCLISCESAEEFNQWFQLLPQIKQ

..... -VPFGFAIIQIRR...........cccvvvvveveeeeeee....VWLLQANSVEDRDKWVQTLDPLRK
KFCISIRNINT ...t NKTIYLCGSDNDDYESWIFILKKALS
:qqpptkekdinlgsNQDFRFEILHPRK..........ccvveeiiiiiee, kQPIVLQAENEEERDRWVQAIQDAIS
$SFCNTFEISQPGT...covvvveeeeeeeiiie, tgRRFTLVADSYEQKMEWFTDLDELIK

..... NNPFSFIVSTKDG..........cccccceveveeeeee... YKTIFSTDDKLSMAKWILAIDGLKT
ffIQGFSFQLSTPNR........ccooiiiieee. -IIHLLAKTKEERGSWLSVLRQNLK

...... GGFECFEIVThER................c..vvvvvvveee...-IFCLRASSVGLLKLWVEFLSFHTP

...... EKENIFEINTsNR..................ceeeeeeeennn s YLFSADSKSEMEDWMRSIYTHSK
1IgNRPNSFLIRDSHN.........cccceeeiiiiiiinee, KAFLFSANTSQEYNKWLENVKRSTG
ekkdVWPFSIILDPVSK.........cccvvviiiiiieereeennn. HSINLIASTEEERNAWIKAIKFNCF

s geEWSLRFNIILING.........cccceeeeieiie KEHRMECSTVKQRDAWCQSINAYRE
......... -QKYSFTLVTsQR.............eeeeeeeevvvvnnnn..-LYFLASETEEEMKIWLDVLSSHTT

....... NDKYTFQVLTDK..................eccevvvveee..- TLHFSCVSGSQMLNWITCIQSAQS

........ dgSNINSFQILCsGG..........c.ccccvvevveeenen... VTCTLYCD TKQQKEEWFTTITKTIS



........ dgSNINSFQILCsGG..........c..cccevevveeenen... VTCTLYCD TKQQKEEWFTTITKTIS

........ tNKTNSFEVISaFR..............c....cccveee...... RNILLATDKADDKDKWIKAIAIAS G
VLKVISQEG.......ccoiiieiiiiieees -TFKFSTDNPAEREHWVKDIKDAID
...kGRKNCFMLNHSSP.......ccveiiiiiiiieeees -PITLESLIKSTQK------ NKSQM
gNLINNAFQICSNKK.......cooeiiiiiiiiiieeens -SFVVFADSSDAKMQWMIVLIETID

....... dNQKNAFQIVSSSE.........ccccccevvvvieeeee. . KSFTVYAETQKEKLNWLNDFKELLV
.KHKNSFQLIHPIK......cceiiiiiieiiieee, -SFTLIADTEQEKSSWMNSFSDAQN
..DRRYCFELLSPDR.......cccceeeiiiiieaeinne. -SIILAAETFESMQEWVQVLQNTIA
3TGLYCFQINWSGD........ccccoviieieeeee kseNGMVISTTEA-DKEDWIKELKESIN
....-KPLSILLNGINS.......cceiiiiiiiees dniISISIEVIFQEQAE------ KDEVS

...... -VNNGFIIKSnQW..........eccceeveeeereee..-WSFSCSTPQEKTSWMETIQKSLT
JRFNNLFQUSIKK......oiiiiiiiiee -TYFLSAPSSEEKHSWMKLLNEVID
...EDRPIFQISIgNI.......cooiiiiiiiiane. dsqqdNSPNMLSLN--------- GIQNAIN
NNPLWTNCFEIILGSV......coiiiiiiiiiieeee -ELKFFAETPESKVVWLSQLQKVFS
EYRKGFQIKTKES.........cccciiieeiiieee, -SIFYMTSSEKEKSTWFQVLSQASL
~NDSMIRHVGSL......ccccceiiiiiiaans esidvLIYTISLPSKKDKESWLQDLSVELK
:GFEILVINE.........ccooiiiiieee kkeKIIGLYFSSEAEKKEWLAAIQSLAG
...gtekgHHLQTFQLVTPET.....ciiiiieiiieee e -TWYFRTSSNDEYQEWLSRLSPMSI
ISVKYALEIVNIKE.........cooiieiieaiienn. dSNYILCFNNDQDRSKWFKQIKALIQ
3SIQQSFSILFSGN...ccoiiiiiieee IrKTMDFVCSDIPERRQIVSALYHVVQ

..... SKPHCFELFAtGG............adiikacktdsegkvvegkh TVYRMSAATEEDQQEWIKRLTQSIS
................ -KPFTFIIRGIQW.........ccccvvveeeennn MVIERTFAVESELERQQWTEAIRNVSS
..geggdpfaPDGYPFQVGYcElsasanshglengngggsgvgiegqqgsgravpqYTLYVIANSEKERSEWIRAIRQVC
...... dkiYRKFAFKCEHgNM............cccceeevveeeeee.. RTYWLAADNSEAMMQWYVRALAAASL
...asksgRPHCTFIVKTKKR..........ccccoeiiiieeeennne -SYNLQAASDSAARIWIDAIITGAQ
..hSKPHAFKVYHtAK.......ooeiiiiiiiiiieen, -SFYFAAESLDALNQWVDFLRQASL
.qigakgvDEKGFFDLKTSKR........cccoiiiiiiiaeiiieee. -IlYNFYAINANLAQEWIEKLQACLQ
........... --ASTFEIDTgKK.........ccceceevceeeeeeeee...VYYLTADSHATMDDWIRVLQNVQR
YYLAAETEADMRDWVNCICQVCH

JHAPR.....oo saRDMLLLAATPEDQSLWVARLLKRIQ

.............. vGKPFAFKVDAgQEG...........c.ccceevvvveee.....IPMYVAADSDEMANRWLQLLRQAAS
..sfIKMQNCFKIVHNDR........cccceeiiiiiiieeen. -SLIVQTTNCVEEREWFDLLHKICL
prpECNYCFELRLpNL................. syfvgqdpqvgakeeQAVRLPPPDSDIAKSWETSIRQAFM
............ PRGSKSIITNSAL..........ccccceevveeeeeee....- TSSLMANGQRAQN----TLSDGIG

........... PRDICARLNTMLL........ecerpaletdgesliivpngrittVRHLLSADTKEEREEWCAYLNKALT
.-DNYCFEIAFNGN.......cocciiiiiiieieens RTYILAAENQDSMETWMKALTCAGY
FYIVSIDS......cccooiiiiieeee KQWHFEAANSEERDEWVAAVEQEIF

............ tGHPNSIAITApPER...........ccceeeviveeee . -VTFVKGTSSEESQWWLNILAAFPK
KHRFVIVLSSIDG........ccoeeeeiiiieaee -GFGIVLENENDLRKWLDKLLVLQR
cee.sKNSFFLIKMKTS......ooeiiiiiiiiiiieeeee QMLELRAPSSSECKTWFKHFSDVAA
...gsVIGRRHCFQVRGGPR.......cccoiiiiiiiieee GERYYSCGSRQERDLWIYSLRKSIA
....... etvdSRQHCFLLQSsGH...............cc.ceeuveeee.... EPRYLSVETRQELNSWNAAIVTSVI
1ddcqrfESSKCFVILHGNH. ...........occiii fkIKSFSVVALSEIEADNWVRGLRYMVK
........... -EDNTFTITVdHK...........cveeeeeeveveeee...-. TFHFQARHNEEREQWVRRLEDTIR

..... IWERPYCFQIVErAL..............ccvveee.....pclaTVTYLCAPSQESYVEWINSLKAQCD
......... asGKKNSFEIVPpET.............cc.c.ceeeueeee.. IRHYFFCTESEMDKKRWISALEYSID
2sdvihaakkDVPCIFKIKTaLI.........ccccceveenineenn. dggIsLNTLMLADNESEKSKWVIALGELHR
.arNIPKAFEIFTaDQ.......cccceeeeiiiiieaeens -TLILKPKDGKNAEEWVQCLSIVVA

.......... -GRFCFELRMLTG..........cccceevveeenneee.... NKSFTLAAENEQDFKDWLSKISSVLA
.............. DRLNTFVLKAdNN..............cccceeeeeneee.. MEYVIEAESAEEMRSWLATIRYCMR

SVKNAINITPDG......cooviieiiieeiieeene -SKIYQSITAAGKTEWIEKLEEAFR



....... ssIngQQTTVFCVRCGTA........c.ccevvvevvereee TQVLVYWLRSETHRDMAAWARSLVQGSH

..fmsmSRRVTFALFSpDG.........ccccccvvreennn. rnvykdyKQLELSCETVEDVESWKASFLRAGV
dviradakEIPRIFQLLYaGErpdegsqldvsvihgncneerpgtivhkghefVHITYHMPTA---------- CEVCP
JTYRNGWYIRTITK......ccoeeeiiiiiiieee -SFVVFAATSTEKQEWMAHINKCVE
..~-PGNFKLTCQSD..........ccee e, -GIIFGSGDVQLSRTWVGFIRDAID
...... NYPFCIQLSQKVD................cccuu........gkILITFNARNEHDRCKFAEDLKESIS
............ SANLMFGIDLNGG......................ryfInavregDSISFACDDENECSLWVMAMYRATG
............. ERPHCFEITLKGE...............cccveeeeeee..... VLQMAAPDEYVASEWLQALLQSAS
................ -DSRTFAIACaSG..........ccccceeeeeeeeneee... DTVKLRANDARARQEWVDGLRAVVE
....... -—-CTFVISNgGT.......ccccevcvvvvvveeeeeee..... QTFHIKAGTEVERQSWVTALELAKA
............... -KRFCFDLTFKEK.............ceeeveeeernnn.. pgVVYTFQALSEKDHRYWISAMDGTEP
..egkRRDICFQITTADP.......ccvvrrrrrirrrrreaannn. nKKFVYQANNEVDAKEWIHAIEAAIR
..dmDSHFLWELIHIRS.............ceuunneee qlgrrseKVYVLSNSTADFRNAFLKTIRQIIR
FKIFFVHT .o, PNRTYYLDDPGYAIHWSEAIENMRK
..... KDGFCFKLFHpLE.........gsiwaprgpdketigavvgplptAYLIFRAPSQAAGKCWMDALELSLR
....tGMRKGLQVLTNNR........cooeiiiiiiiie -HIVLKCWTRRKCKEWMQYLKNTAN
....... -DKRGFDLISyNR.................cc.cvvvuee.....PYHFQAEDEGDQKAWMAVLVNCKE
........... tKKKYVFRLKLpDG.............cceceeeeneenn....... SEFLFEAPSLDILNDWVRKISFHAS
..-DELRFDVVVNNL......ccovvviiiiiieeeiiiiis NNWCLRAETSEDRMHWVDVLQLYKA
IrkkwksptDYTFGFKAVGASS..........cccvvvveeeeee. IgkscrSLKMLCAEDLPTLDRWLTAIRVCKY
............ DRRFCFEVISpTK...........ceeeveevvvveee....-SHILQADSADMLSLWISALQHSIG
...... relcARARSFLLQGINS............................dcesGRVFFAADTQAELSEWLIHLNEAIA
........... SKQHAFQLTTwWDK.........cccvvveeeeeeeeine....QRLVLASLSPSSRNSWLAVLRSAAG
.................... KHKNTFELCHrTL...........cccevvveeeeen... g TVYRFRTDSPQMTHLWSNAICKLAT
..... davQKEFVFKLSFkNH............cc....ceeeeeeeeee..-VYFFRAESAHTYNRWLEVLRSTTQ
--HNTFSIFGgQC.....cccovveveeeeeeeeiiins -AITVSAGTTAEKTLWLAELSKAAA
....TdSEGYVFDLDFKDS........ccccccvviiieeeeeeninns PSERFITRSSAERLAWVQCIEHASS
WrtigrDTRFKYQLLLaRK............ccveveeeeene. sgkTAFTLYLKSEHERDKWRKALTEAME
............... -SYSAIGLLLgRE...................c............ GRVLLRCDD--GLEDWFELLEECTM
.......... -DETKFAVWTgRS................ccvvre...pmIsdCRIVLKATSLE TKQIWVKKLREVMQ
rqivtigpqdtLEEKTVTVCHGSD.......covvvveeeeeeeine. fvnmTFVNFCCTRRDIAQLWTDGLIKLAY
............. tKKQHVFRLQTaDAQ..............ccccvveeeenne.... . AEYLFQTSDSKELQSWVETINYVCA
...dALKNAFEISSPLI.....cccvvieeeeiiiiiiiieenn. DRIVAVCQGPNEANKWVELLNANNP
<dlkdgAGKNLILMTLIEN.......ccccevviiiinnnen. cdrktVELVLSCPSVSDQQRWLQAMRPPEA
............ tKKKHVLRVKLaNG................................ALFLLQAHDDTEMSQWVTSLKAQSD
NKNENCIQIRINDG...........cccccvrivieenn. trdGRIILTNSDEIGLKEWSSSLRSAHK
SEPTSFYVIPDE..........coo i prHQIKLTARNRDQKRIWTQHIKGVML
........... ---CRFQIRStDP.............cceee..........kipeMTIICQAASQENYAGWRDMLNKILQ
.......... pKRDYIFCLSTaFG.............ccceceeeeeen....... DAYLFQAPCQVELENWVNSIHSACA
peLDKRSLTICSNTD.....cccceeeeeeiiiiine, yiniTYHHVICPDAATAKIWLDGIRKITH
....... -SATKFEIWFrKR.................cc.eeve... . Kpd DTWMLQCMSEDIKNAWTEEISKLLW
...sSPRAFGLLLRGAKE............cccvvvrrrereennnns KLYTFTISDETDKSVYVKKLCNQIA
...kmfghTIKNSLRIYSeSR........cccoovvvveeiererns dKWYDFSFRSANRKHRFLSTLALERQ
............. -DAKRFEVWLKGR................cccvvvvee.....qEVYTLQASTIGVKEMWVAEIKRVLF
......... dDLKNSFELAPrMQ...........ccoceeeeevvee.... PPIVLTAKNAQHKHDWMADLLMVIT
...RKPNCFELYNpSH........... kgqvikackteadgrvvegnhVVYRISAPSPEEKEEWMKSIKASIS
...KKPNCFELYIpDN........... kdgvikackteadgrvvegnhTVYRISAPTPEEKEEWIKCIKAAIS
....RKPNCFELYIpNN........... kgqglikackteadgrvvegnhMVYRISAPTQEEKDEWIKSIQAAVS
..... KKPFCLELYNpSC...........rggkikacktdgdgrvvegkhESYRISATSAEERDQWIESIRASIT
........... -RPNTFIRCIQW...........ccvvvvvveee.. SMVIERTFHVETPEEREEWTTAIQTVAD

.......... -KPNTFIIRCIQW.........cceeevvveeennnn  MVIERTFHVDTPEEREEWTEAIQAVAD



.......... -RPNTFVIRCIQW...........cc0eevvurenn MVIERTFHVDSPDEREEWMRAIQMVAN

...cafkspNPRLTFCVKTYER.........ccccoiiiieieien. -LFYMVAPSPEAMRIWMDVIVTAAD
nankspNPLLTFSVKThDR..........cccccoeiiieeennnee. -IYYMVAPSPEAMRIWMDVIVTGAE
.SINKKNMFQVIHEK........c.coiiiiiieen. -PLYVQANNCVEANEWIDVLCRVSR
ffritmvtespNPALTFCVKThDR.........ccoieiiiiiieeee -LYYMVAPSAEAMRIWMDVIVTGAE
VIPCQNKYPFQVVHAAN. ... -TLYIFAPSPQSRDLWVKKLKEEIK
.STKMKNMFQVIQPpER........cccccoiiiiiiirnne -ALYIQANNCVEAKDWIDILTKVSQ

........ nkkefENSYIFDINTIDR...............c.cceeeuvveee...-IFYLVADSEEEMNKWVRCICDICG
eessemeqisiieRFPYPFQVVYdEG..........cccccoieiiieens -PLYVFSPTEELRKRWIHQLKNVIR
........... nkkelQDSFVFDIKTsER.............c..cccceccuveee....-. TFYLVAETEEDMNKWVQSICQICG
........... sfvrkefQNNFVFIVKTtSR..........cc.ccceevevvveeee. .- TFYLVAKTEQEMQVWVHSISQVCN
..... -SSKCIDLDTeEH.............cccceeevveeeeeeee .- YHLKVKSEEVFDEWVSKLRHHRM
PcHYKYPFQVVHANY ..., -LLYVFAPDRESRQRWVLALKEETR

....... nfnkkeiQKGYMFDIKTSER...............ccccceeeeueeee...-. TFYLVAETREDMNEWVQSICQICG
....dimMMRDNLFEIVTISR........cccccoiiiiiie. -TFYVQADSPEEMHSWIKAVSGAIV

. ASNNVFPFKIIHISK.....cooe, khRTWFFSASSEEERKSWMALLRREIG

........ -KARRIDLDTeEH.............cccceveeeurreee. .- YHLKVKSQDWFDAWVSKLRHHRL
ySQERVNCFCLVFPFR.......ccciieiiiieeee -TFYLCAKTGVEADEWIKILRWKLV
ySQERVNCFCLVFPFR.......ccciieiiiieeee -TFYLCAKTGVEADEWIKILRWKLV
..YeNRPLLIKLKTQTS......ccooeiiieiiiieeeee TEYFLEACSREERDAWAFEITGAIH
gdliIMRDNLFENTSSR......ccceiiiiiiaeeiiieeen. -TFYVQADSPEDMHSWIKEIGAAVQ

...... --AQRIDLDTeDN........c..ccccveeeerrcureeee...- YHLKIKSQDLFQSWVAQLRAHRL
...gvptgvkgnVQGNLFKVITKDD........cccoiiiieiaeeiieenen. THYYIQASSKAERAEWIEAIKKL-T
eeqtpvERQYPFQIVYKDG........ccceeeeiiiieeeeee -LLYVYASNEESRSQWLKALQKEIR
=—KTFFVHTPNR. ..o, -TYYLMDPSG-NAHKWCRKIQEVWR

........ dGKRCMFCVKTaNR............cccccceeeveeee. ... TYEMSASDTRQRQEWTAAIQMAIR
JfGRPNCFQIVVgHF.......cccoeiiis seehYIFYFAGETPEQAEDWMKGLQAFCN

.......... -KENGIDIIMaDR..................cceeeern....- TFHLIAESPEDASQWF SVLSQVHA
.qekmgqSVQKMFKCHPAEV............cccceenne msirttnREYFLIGHDREKIKDWVSFMSSFRQ
................................ TVS

. fJgKRMFVFKITTKQ.......oveeiiieeiiieeeeen QDHFFQAAFLEERDAWVRDINKAIK

........... RKKYAFKACHPpKI.........cccccceeeuvveee..... KSFYFAAEHLDDMNRWLNRINMLTA
sngrksEEENLFEINTaDE...........cccocoieiinnnnen. VHYFLQAATPKERTEWIKAIQMASR

...... -KQTVQLTTeKH...........ccccceevveeeeeee..-. TYYLTADSPNILEEWIKVLQNVLR
smgapkhtSDKAFFDLKTSKR..........cccocieiiiiieneene -VYNFCAQDGQSAQQWMDKIQSCIS
....dNiISRKHTFKAEHaGV.........ccccceeiiiiieas RTYFFSAESPEEQEAWIQAMGEAAR
....... -HQHCLAFSSsGP..........ccoccveeeeeveee...qSQTYYICFDTFTEYLRWLRQVSKVAS

...... --DNKFEVVTtQR...........cccceeeeveevveee....-. TFVFRVEKEEERNDWISILLNALK

.......... RYRHLIALFTQDE..........ccccceeeveveeeee... YFAMVAENESEQESWYLLLSRLIL

..... driSRKYSFKAVHtGM.............raliynsstagsqaeqsgmRTYYFSADTQEDMNAWVRAMNQAAQ
............ NWKKRWFVLRgSK..............cccvveveeeeeee.o.LMYFENDSE-------EKLKGTVE

..... NSESKVFQLLHKNM............c.ccc.eeeevveee.... LFYVFKAEDAHSAQKWIEAFQEGTI
.tmgapktvDEKAFFDVKTIRR...........cccoiiieiiiee. -VYNFCAQDVPSAQQWVDRIQSCLS
............ KHKYLIALYTKDE...............cccvvveeeee....... YFAVAAENEQEQEGWYRALTDLVS
....nrefcARRNTFELITVRP............. greddretlvsqcrdticv TKNWLSADTKEERDLWMQKLNQVLV
..... eenPGKFLFEVVPgGD.......................rdrmtanhESYLLMASTQNDMEDWVKSIRRVIW
...... -EEFAFAVRFaGT..........cccceeeeuevee....”aRTYVLAAESQDAMEGWVKALSRASF
........... --SQTFQLISeKK...........ccceeveeeeeeree... TYYLTADSPSLLEEWIRVLQSLLK

........... -RRHAFELKMIDK............cccceveeeeeeee... YSHYLAAETEQEMEEWLITLKKIQ

...... -WPSLATLACHPI.............sssksdglskdmdtglgdsICFSPSISS------------TTIP



~dhiNRKYAFKAAHPNM............cooi RTYYFCTDTGKEMELWMKAMLDAAL

............ -DSCLFFIKCIDD...........cccceeerueeee.....iIHGFRVPKNSLQSREDWLEAIEEHSA
yeaggtrrliISSHCTLVIHPEH. ...........ccccoiiie SPTYLLIGTKHEKDTWLYHLTVAAG
.......... -EEGIFEIKTPSR........ccoeeevieeeeeeee = VITLKAATKQAMLYWLQQLQMK-R
............... KKKYVFQLTHAVY.........ccecceeeevevvveee.... KPFIFAADTLTDLSMWVRHLITCIS
YAVT ., saRDMLLLACSQDEQKKWVTHLVKKIP
yeasgrslISTHYTIVIHPKDQ..........cccocveiiiienaens GPTYLLIGSKHEKDTWLYHLTVAAG
YAVT .o, saRDMLLLACSQDEQKKWVTHLVKKIP

..... dGKKCLFLVKCDK............cccceevvveeennne...- TFEISASDKKKKQEWIQAIHSTIH
gfppstqghHWPHGITIVTPDR.......ccceeeiiiieeeee -KFLFACETESDQREWVAAFQKAVD
............. KKKHAFKISHpQL........ccccccoeeevveeeenne.. KTFYFAAENVQEMNVWLNKLGSAVI
9SSEVGPIFHLYHKKT ......coviiiiiieiiiieee, LFYSFKAEDTNSAQRWIEAMEDASV

....... SMPYAMKISHQDF..............c....ccuveee.....AnGNILLAAESEFEQTQWLEMLQESGK
EMIVSaTG.....ceeeieeee QTWHFEATTYEERDAWVQAIQSQIL
dtgppdgkSKDCMLQIVCIDG........ccccoeeiiiiieeeeee KTISLCAESTDDCLAWKFTLQDSRT
........... DKRFCFDIEVVER..................c.veee......nGIITLQAF SEANRKLWLEAMDGKEP
............ ksSRKNVLELRSIDG.................ccuveeee.......SEYLIQHDSEAIISTWHKAIAQGIQ
........... KNKHLVALYTIDE............ccceeveeuvee....-HFAIAADSEAEQDSWYQALLQLHN
2lldvgnigrLEQRMITVVYgPD........cocoiiiiieienee IvniSHLNLVAFQEEVAKEWTNEVFSLAT
.............................. QTCHFKATTYEERDAWVQAIQSQIL

......... ifKETGYWNVTVYGR..........c..oeccieeeeeeeee. KHCYRLYTKLLNEATRWSSAIQNVTD
viganlylglqdfdfedQRPYCFSIVAgHG...........cccocieiiiiieeene KSHVFNVELGSELAMWEKSFQRATF
........... asspRDTSAFFLETKE-..............cc.ccceeveveee...-RLYLLAAPAAERGDWVQAICLLAF
ssksnglskdmdtglIGDSICFSPSISST........ccccccvvveeeeeeeiis TSPKLNPPP-------------- SP
glrrfggafAPARCLTIAFKGR.......coooiiiiiieee, rKNLDLAAPTAEEAQRWVRGLTKLRA
...... dIIdRRKQCFTVQSeSG..............ccecuueeee...... EDLYFSVELESDLAQWERAFQTATF
...... --DNKFQVITgQR..........cccveeeeevevvnee....VFVFRTESEAQRDMWCSTLQSCLK

........... rKETGLWSVTVsGR..............cc.cecueee..... KHSVRLCSPRQAEAERWGVALREVIA
FIVSITG... QTWHFEATTYEERDAWVQAIESQIL

......... akKRIHNFSVINpVP.............................gqal TQIFAVDNREDLQKWMEAFWQHFF
...peeAGKFVFEIIPaSW.............ccccceec... dgnrmgqDSYVLMASSQAEMEEWVKFLRRVAG
Y/ 1AVAST: 1 K C T QTWHFEATTYEERDAWVQAIQSAQIL

...... -RHIYFTLVTeGG...............................GEIDFRCPLEDP--GWNAQITLGLV
GEPHCFQVTWIGG.....coceiiiieeeiiiieeees -SRCFSCRSAAERDRWIEDLRRQFQ
....NLCHSFCVITPQR.....coiiiiiieeiiieeees -KITLAAPNRKDMEEWINIIKTIQQ

........... -DPRVFQLQQsGQ..........ccccveeveeeeuvveeee....LYTFKAETEELKGRWVKAMERAAS
NVNNSFTVITPCR......cciiieeeiiieeee -KLILCADNRKEMEDWIAALKTVQN

.............. -RRFAFELKMgDK.............cccvveeeeenneee.... SSYLLAADSEVEMEEWITILNKILQ
tsacapisspktngLSKDMSSLHISPN..........ccocciiiiiiiennn. -SGNVTSASGSQMA---SGISLVSF
~RSFDLLTPHR.....oeiiiiiiiiiieeiee, -CFSFTAESGGARQSWAAALQEAVT
...dthGFEHTFEVYTeGE.........cccooceiiiiieneens RLYLFGLESAEQAHEWVKCIAKAFV
...~-DQKFEVITNNR.......ccoiiiiiiii -TFAFRAESDVERKEWMQALQQAMA

....... ERRFCFEVVSpTK.......c.ccceveviveeeeenne....-SCMLQADSEKLRQAWIKAVQTSIA
...dgiHKDYVFKLQFKSH.........cociiiiiaiiiiaen. -VYFFRAESKYTFERWMEVIQGASS
............ tGQKFSLCILTpEK...............eecuvveeeennn...-EHFIRAETKEIVSGWLEMLMVYPR

..... nttDRPHAFQVILsDR..................c..ce......... PCLELSAESEAEMAEWMQHLCQAVS
........ rkdgkKDCCFEISApDK.............cccceeveeeneee....RIYQF TAASPKDAEEWVQQLKFVLQ
...... -DNTRMELIIpGE............ccovvvevrerenn.... QHFYMKAVNAAERQRWLVALGSSKA
.............. -DDSTFTITVdAQK.......c..eeeceeeeueeenne...- TFHFQARDADEREKWIHALEETIL

..... fmSSKHIFALFNtEQ.........................MvykdyRFLELACDSQEDVDSWKASLLRAGV

........ IKRKHRFILLRSPG..............c...cu......nkvSDIKFQAPTGEEKESWIKALNEGIN



....... -APHMLVVYSaNG...............ccceeeeuveee...EMFKLRAADAKEKQFWVTQLRACAK

... iGHPHGLQITYIRD.....ccveiiiiieieaeee ghtRNLFVYHESGKEIVDWFNALRAARL

......... qalGRPFTLSISNQYG........c..ccceeevuvene....ddeVTHTLQTESREALQSWMEALWQLFF
vigfggpdarlEEKLMTVVSGPDP.......ccccoviiieee. vntVFLNFMAVQDDTAKVWSEELFKLAM
...... aprGRRFTFTAEHpGM..............cccceeeveeeeeee..RTYVLAADTLEDLRGWLRALGRASR
.NANNSFTHTPFR.....ccoiiiiiiiiiie -RLMLCAENRKEMEDWISSLKSVQT
.pdSERRFCFEVVStSK.........cccceeiiiiiieree -SCLLQADSERLLQLWVSAVQSSIA
VPpgTNPHCFEIVTaNA........ccoiieeeee -TYFVSGQGAEAARGWETAIRQALM
............. EKRFCFDVEAVDR............c...ccceeenuee.... pGVITMQALSEEDRRLWMEAMDGREP
ipatapgtsPRANGLSVERSNT................... qlgggtgaphsaSSASLHSERP---------- LSSSA
............... sSRKNVFQITTVSG..........ccceeecveeeneeee.....NEFLLQSDIDFIILDWFHAIKNAID
....... iGHPHGLQVTYIKD............ccceeeuveee.....nstRNIFIYHEDGKEIVDWFNALRAARF
nisqgSNPHCFEIITdTM.................... vyfvgenngdssHNPVLAATGVDVAQSWEKAIRQALM
............ DRRYCFQITSDG.......ccc.cccceeeeveenne.... KKSSILQAESKKDHEEWICTINNISK
....ksrskKNHSKFTLAHsSKQ........ccocoeviieenneen. pgntaPNLIFLAVSPEEKESWINALNSAIT
.......... VPEEFAFAICFdAP................cceee.n.......gvRPHLLAAEGPAAQEAWVKVLSRASF
...... erlDSGHVWKLQWaKaQ..........ccceevcvveeennee..-SWYLSASSAELQQQWLETLSTAAH
....... ERRFCFEVLSPpTK.........ccccveviieeeieee.....-SCMLQADSEKLRQAWVQAVQASIA

........ pKTPFCFVINAISQ...........ccceeveeeeeee....RYFLQANDQKDMKDWVEALNQASK
grypdgsfDPNCCFSIYHGSH........cccocoiiiieee rESLDLVSTSSEVARTWVTGLRYLMA
LRNGWLIKTPTK...oeiiiieiieeeeeeee -SFAVYAATATEKSEWMNHINKCVT
-DRRSFDLTTPYR....eeiiiieeiieeeee -IFSFSADSELEKEQWLEAMQGAIA
~KHPLTFRLLRNGQ......ccceiiirriiieraiieene EVAVLEASSSEDMGRWIGILLAETG

......... tKRKNVFRLTTsDC...........cccccceeenneee....-ECLFQAEDRDDMLAWIKTIQESSN
........... ETKHSFALYTpER........ccceeveeeeeee trarWPVRLAAATEQDMNDWLALLSLSCC
......... -DSHTFTVNAaSG............ccceeeeeenneee.... EQYKLRATDAKERQHWVSRLQICTQ
......... sKRPHVFYLRTaDW..............cccceceeenee.... RVFLFQAPSLEQMQSWITRINVVAA
....dGCDSCFQVIFPQD......cccceviiireairanen. -VLRLRAETRQRAQEWMEALKIAAN

...... afQLPHVMQWVTgDG........ccc.ccceeeneee....tgalHTTYLQCKNVNELNQWLSALRKASA
1mkeksalkgqnkeVLELAFSILYdPD..........ccccoeiieeiieennne. ETLNFIAPNKYEYCIWIDGLSALLG
......... pglegGRAFFNAVKEQD-...........cccecceeevvveenn..- TVIFASDDEQDRILWVQAMYRATG
senDLEGRIVCVCSGT.......ccccceeevieeenee. divnISFYMVAENPEVTKQWVEGLRSIIH

........ RHPFAFRILRnRAQ..............cccceevvee....EVAILEASCSEDMGRWLGLLLVEMG

....... psLATSACAPISsSK........................sngIskdmEALHMSANSDIGLG------DSICF
ivgaselantakaDVPYILKMEShPH.............c.cccoo..... ttcwpgRTLYLLAPSFPDKQRWVTALESVVA
........... silGQEFCFEVTTsSG.........ccccecceeeveeenee...- TKCFACRSAAERDKWIENLQRAVK
........ -DNTRMDLIIpGE.........cccceevererreee.... QYFYLKARSVAERQRWLVALGSAKA
............. eKKPNVFKLKTaDW...........c..ccceeeevvee...RVLLFQTQSPEEMQGWINKINCVAA
FLIVSSTG. o QTWHFEAASFEERDAWVQAIESQIL

........ -DPLGFKVSDITI........cccceeeeeeeeeenne...pkHRHLLQAKNQEEKRLWIHCLQRLFF
pafrpDQSHCFVILYgME............cocoiiiee frIKTLSLQATSEDEVNMWIKGLTWLME

....... DRRYCFQITTpNG.........ccceeeveennee......kSGIILQAESRKENEEWICAINNISR
.SRHKRHELRFtQG........ccecereirennne. atEVLVLALQSREQAEEWLKVIREVSK
AKNRWMIKTaKK........cccoceeiiiiiaieene -SFVVSAASATERQEWISHIEECVR

..... GKYVYFTIVTtDH...................c............KEIDFRCAGE---SCWNAAIALALI

........... tKRQAVAIIFTdDS.............cccceeevveeeee...”ARTFTCDSELEAEEWYKTLSVECL
cee.-PGTFSISFIED.....ceiiiiieieeee, peRKYHFECSSEEQCQEWMEALRRASY

...... fmSSKHIFALFNtEQ................c........iNnVYkdyRQLELACETQEEVDSWKASFLRAGV
.hdvappegrSRDGLLTVNLIEG........cccoiieeeieeee. GRLHLCAETKDDALAWKTALLEANS
------------- SEaSP........ccccceeiiveeeeeee...-QVHPFPDHEEDMKMKISALKSEIQ

......... pglggGCMFFNAVKEQD-...............cccvveevuvee....- TVIFASDDEQDRILWVQAMYRATG



KkpvhssilGQDYCFEVTTSSG.......cccoevciiiiiiieiiee -SKCFSCRSAAERDKWMENLRRAVH

............... DRRFCFDIEAaDR....................c.........pgVSLTMQAF SEEERKQWLEALGGKEA
...enNiQKDYVFKLHFKSH...........coccoviiieinnn. -VYYFRAESEYTFERWMEVIRSATS
................. EHPDLFLLTDsEK................cccuuve......gNSYKFQAGNRMNAMLWFKHLSAACQ
fYINtGPIFIFEIYLPSE........cccovviiiiiiiieee, RVFLFGAETSQAQRKWTEAIAKHFV
....... AYQNELKIESVER.................c..............-SFILSASSATERDEWLEAISRAIE

.......... iDKRFCFDIETnER..........c...ceceeeuvveee..... pPGTITLQALSEANRRLWMEAMD GKEP
.....ngPHKNLFRLFLIQN...........ccocvrernnne tqgagAEFLFRTETQSEKLRWISALAMPRE
1dfhssghlVVNGWKIHNtAK...........ccoovieeieiin. NKWFVCAKTPEEKHEWFEAILKERE
.krrdrSLPRAFEIFTANK.......ccvviiiiiiieeee, -TYVFKAKDEKNAAEWLQCINVAVA

........... -RNYGFQIHTKDA.............ccecvveeeee e VYTLSAMTS GIRRNWIEALRKTVR

......... aDLPHSFKLTQsKS.........cccocceeeeevveeeeeee..-VHSFAADSEELKQKWLKVILLAVT
SLCFTVTHYKH. ..., skQQYSIQAKTVEEKRNWTHHIKRLIL
sSkKKKHELKITQQGT......ccccvivieeeiiiieeeees DPLVLAVQSKEQAEQWLKVIKEAYS

....... KVPYALKIETSES................cccvveeeene...-CLMLSASSCAERDEWYGCLSRALP

............. -RNYGFQIHTKEG.............c.eeeeeeeuun.....EFTLSAMTSGIRRNWIQTIMKHVH
...fmSNKHVFAIFNtEQ...........cocennnne. rnvykdIRQIELACDSQEDVDSWKASFLRAGV
........ -PPRAISAFGpSA.............ccccevvveeeeennee..mSINGLVKD-------MSTVQMGEG
..phmkekgalkgnke VLELAFSILYdSN...........ccccveveiiiiieeens CQLNFIAPDKHEYCIWTDGLNALLG
..... dKKCILFRIKGgK-........cccoveeeeeennnee......-QFVLQCESDPEFVQWKKELNETFK

...... erpDRRHVFKITQsHL............cccceeeeeeuee...-SWYFSPETEELQRRWMAVLGRAGR
.............. ksSKKNVFELKTrQG.............cc...ccuv.......... TELLIQSDNDTVINDWFKVLSSTIN
NSFLLKTITV. ..o vsgpDMVDLTFHNFVSYK------ ENVGK

........ TKKHAVAIIFhDE.................ccuvve...... TSKTFACESELEAEEWCKHLCMECL
................... sSRRNVLHIRTIPG..............cc.eeeceuue..... HEFLLQSDHETELRAWHRALRTVIE
..lqgipGHVFLLQLLHGQH. ..., mkHQFLLRARTESEKQRWISALCPSSP
~VKQSFENTPYR. ... -SFSFTAETEKEKQDWIEAVQQSIA
asdvihaqsrDLPRIFRVTTSQL.......cccccceeevveenenn. avppttCTVLLLAESEGERERWLQVLGELQR
1aegnfDPSCCFTIYHgNH..........cccoeeeiie MESLDLITSNPEEARTWITGLKYLMA
...EKKCFDLVThNR.......ccoiiiiiiiiiiiiece, -TYHFQAEDEHECEAWVSVLQNSKD

..... rpPKAEFCFVMNAgMR..............cccveeee ... KYFLQANDQQDLVEWVNVLNKAIK

......... crspsIGSDLTFATRTgSR...........c.cecccue......qgiIEMHLFRVETHRDLS SWTRILVQGCH
...... gtENNSIWELIHtKS.........................eiegrpe TIFQLCCSDSESKTNIVKVIRSILR

........... eGLVHTLAIVCISQ.............ceecveeeeeennne...~AIMLGFDSHEAMCAWDARIRYALG

........ rgrhGRKHTFSLRLESG...............ccuvve..........AEILFAAPSEEQAESWWRALGSTAA
....’eQQKKCFRSFSITS.......cccoviiieiiiieeee, VELQMLTNSC------- VKLQTVHS

..... pedPGKHLFEISPgGA......................gerekvpanpEALLLMASSQRDMEDWVQAIRRVIW
.......... -—-CGILLTSgAR.........cccecvveeeeeennee...-SYHLKASSEVDRQQWITALELAKA
...aGGVNGLKITTPEE..........ccccvvireeerrnee. -QFTLISSTPQEKTKWLRAISQAVD
hsngyTVTNGWKIHNtAK..........cccovieiiiiieneen, NKWFVCAKTAEEKQKWLDAIIRERE

....... -—-CNFIISNgGA.........ccovvvveeeeernee.....QTYHLKASSEVERQRWVTALELAKA
....plhssilGQDFCFEVTYISG......ccc.ccooveeiieeeee -SKCFSCNSASERDKWMENLRRTVQ
glekfardvPEDRCFSIVFKDQ.........ccccceceviniineenns rNTLDLIAPSPADAQHWVLGLHKIIH

....... -DECRFDISVNDS.............ccveeeeevveeeee...-VWYLRAQDPDHRQQWIDAIEQHKT
KQIRSFLIEGPLL.....coeeiiiiiiecciiiieeees NTIRVVCASYEDYGHWLLCLRAVTH

................ EHPDIFQLNNpDK...........ccceeeecveeennee...gNVYKFQTGSRFHAILWHKHLDDACK
.GqTLANVFILRLIEN..........ccvvrrrrnnnen. addreATYMLKASSQSEMKRWMTSLAPNRR
sfGGSHVMQVIYIDD.......cccoceeevvnreenns agrpQTAYLQCKCVNELNQWLSALRKVSI
EFIPTLYHfPA........cccvveee ncdacakpLWHVFKPPPALECQ------ RRHVK

........ -DPCKFALTSITG..........ceeceevveeeen....dWETFILHSSSPSVRQTWIHEINQILE

................. empDNLYTFVLKVKDR.................ceeeu....... TDIIFEVGDEQQLNSWMAELSECTG



........... SKKSNVLKLKTaDW.............cccccecvveeneee...RVFLFQAPSKEEMLSWILRINLVAA

......... YYPNGIRLTSsVP...........................gadIkVLINFNAPNPQDRKKFTDDLRESIA
1gisdriSEDCAFSVIYQEN..........coocciiiiieee. yESLDLVANSADVANIWVTGLRYLIS
.....EKKCFDLIShDR.......ccovvieieieiiiiinee, -TYHFQAEDEQECQIWMSVLQNSKE

.......... tEARHGVRIDTsHR....................cceeee......-SLILKCSSYRQARWWAQEITELAQ
lipngANPHCFEITTaNV............... vyyvgenvvnpsspspnNSVLTSGVGADVARMWEIAIQHALM
.............. kKKKHVFKLQTQgDG.............ccvvvveenene....... SEFLLQAKDEEEMNGWLEAVASSVA
............... etKkRRHVFRLTTaDF................................CEYLFQAEDRDDMLGWIRAIRENSR
mkykaPTDYCFVLKHpQI.........cccoeviiinnee. gkesqYIKYLCCDDTRTLNQWVMGIRIAKY
...-DKKSFDLIShNR........ccvviiiirieeeeiiiins -TYHFQAEDEQDYVAWISVLTNSKE
..KDGFCFKLFHpLE......... gsiwavkgpkgeavgsitqplpsSYLIIRATSESDGRCWMDALELALK
knsstmlysrqsSASHLFTLTVISN.........ccccceevvnnnnee. hanekVEMLLGAETQSERARWITALGHSRG
gggnrssSVPHPFQVTLIRN.............ccoeeunneee. segrqEQLLLSSDSASDRARWIVALTHSER
............ daEANAVCEIVHVKS.........................esegrpeRVFHLCCSSPESRKDFLKAVHSILR
sdvihasrkDIPCIFRVTASQL..........ccccceeeennee sasnnkCSILMLADTENEKNKWVGVLSELHK
NfGSSHVMQVIYIDD......cccccvvvvveeeeiinnns agrpQTAYLQCKCVNELNQWLSVLRKVSI
..KDGFCFKLFHpLD......... gsvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
WVIKKEHKLKITPMNA. . DVIVLGLQSKDQAEQWLRVIQEVSG

....... rrdsKKESCFELTSgDR...........ccccccceeeeee....... RSYEFTATSPAEARDWVDQISFLLK
...MkykaPTDYCLVLKHpPQL........ccccvvveiiiinnnne gkksqYIKYLCCDDVRTLHQWVNGIRIAKY
.elirslaeelPLEQGFTIVFhGR..........ccccoiiiiiieeen. rSNLDLMANSVEEAQIWMRGLQLLVD
.............. kKKKHVFKLRLsSNG..................cccuuevee.. . SEWLFHGKDEEEMLSWLQGVSTAIN
........... YYQFGIKLLSaVP...........................ggerkVLIIFNAPSLQDRLRFTSDLRESIA
rVKNAFILQGPKY .....cocciiiiiiieeeeee e -KWICATEIEDDKFLWLSVLRNAIK

................. tKKPHVFQLRTaDW..............cccceeeeeueee....RLYLFQAPTAKEMSSWIARINLAAA
.......... empEKDNTFVLKVeNG....................ece......... AEYILETIDSLQKHSWVADIQGCVD
sGDEPIFHISHIDR........ccceoviiiiiiien, -VYTLRAESINERTAWVQKIKAASE
WWpYDAELSFALRTGTR......c.vveeeeiiieeece hgvDTHLFSVESPQELAAWTRQLVDGCH
ANING......ccc KSYLFLLSSDYERSEWREAIQKLQK
lasdvihatrrDIPCIFRVTASLL........ccooveeiinnnee. gapsktSSLLILTENENEKRKWVGILEGLQS
............. -SGLCFELWFrRR.............ccceeeeer.......TarEAYTLQATSPEIKLKWTSSIAQLLW
...-DGRFELVFSGK........cccvvrriiiiiineeeenin, -KLALRASSQDEAEDWLDRVREALQ

...... sggPCGGLLSLSFpHE................cccvveeeeee..-KLLLMSTDQEELSRWYHSLTWAIS
/pniplvpdEELDALKIKISQL.......oooeeiiivieeieiieee s mmmmmmmmmmmmeem KNDIQREKR

............. empDRENTFVVKVeGP....................c...........SEYIMETVDAQHVKAWVSDIQECLS
.....-DGRFELVFsSGK...........cooervriieeeeenn. -KLALRASSQDEAEDWLDLVREALQ

............ pPMKDMFKLLMfPE.............cccccvevveeee...-SRIFQAENAKIKREWLEVLEDTKR

...... -REHAFQITGpLP.......c.ccocvvvvveeeeeevennn.. . APLLVLCPSRAELDRWLYHLEKQTA

........ EFPHSFLVSGKQR..................cccuuvue....... TLELQARSQEEMISWMQAFQAAID

...... tETKYGIRIDNISR..............cc.evvvvvvveeee...- TLILKCNSYRHARWWGGAIEEFIQ
JladqiCEDCAFSILHGEN........ccooviiiiiiie, yESLDLVANSADVANIWVSGLRYLVS

........ eDCHNAFALLVrPP...........................teqanVLLSFQMTSDLPKENWLKMLCRHVA
....... KERKCLLLKIrGG...........eecvvveeeeenne.....KQFILQCDSDPELVQWKKELRDAYR
............... -DDRAFEVWQEeRE.............................dsVRKYLLQARTAIIKSSWVKEICGIQQ
................ kKKKHVFKLRLNDG................................NEYLFQAKDDEEMNTWIQAISSAIS
.SSDEPVFHISHIDR........ccoeeeeeiiiiiiiiaeen. -VYTLRTDNINERTAWVQKIKAASE

............ -SHRKFEIASING...............ccceeeeeee......[EKYILQAASKEIRDCWF SEISKLLM
....kgspqaGVDLSFATRTGTR......cccccvveeeeeeeiis qgiETHLFRAETSRDLSHWTRSIVQGCH
..eGNDCTFEITGNTV...oovvvvieeeeieieeiiieee, ERIVVHCNNNQDFQEWLEQLNRLIR

..... EYPHTFQVSGKER.............cc.eeeeeenn.....-TLELQASSAQDKEEWIKALQETID

JafsnseKAKNIFRIRFhDP.........c.ccooeeviennnn. spaQSHTLQANDVFHKQQWFNCIRAAIA



...... -SGLRFEIWFIRR...........cccevevuven.....TkSQDTYILQASSAEVKSAWTDVIGRILW

........... -DPCRFALTSIGP............ccecn........ggiQRYVLQAADPAISQAWIKHVAQILE
kavrgKEDCCFTILYgTQ...ceivveeeieeeeiieenne fvISTLSLAADSKEDAVNWLSGLKILHQ
dddfnvSMKNAFKLHNKET........cccciiiiiiieene eEIHLFFAKKLEEKIRWLRAFREERK
.......... YYSHGITLVTpLS...........................gsekkQVLHFCALGSDEMQKFVEDLKESIA

. kmMKPPTSWGLTAYSE......cooiiiiiieeeiieene kHHWHLCCDSSRTQTEWMTSIFIAQH
............ TKKHAIGIYFnDD.............ccceeveenne.... [SKTFACESDLEADEWCKVLQMECV
.WGVPHCLTLRGQRQ......ceieiiieiiieieee -SIIVAASSRSEMEKWVEDIQMAID
dvyradakEIPRIFQILYaNE.............ccccceeenneee. geskKEQEFPVEPVGEKS------ NYICH

...... NTAHTFITGrKR..........ccceeeceeeevee....-SLELQTRTEEEKKEWIQIIQATIE

............ -SNLRFEIWFrRR..............cceevneee....karDTFVLQASSLAIKQAWTADISHLLW
1gagqggvrdalDKQYYFTVLFgHE..........ccoceiiieee. ggKPLELRCEEEQDGKEWMEAIHQASY
..WwSVPHCFTIYAaQK.......cccoeiiiiiieeen, -TIVVAASTRLEKEKWMLDLNSAIQ
LSFSVFHYKN......cooiiiiiiieee pkLQHTVQAKSQQDKRLWVLHLKRLIL

......... -DPCKFALMNTFET..........ccceeeveeeneee.....sSERVVLQAANADIQQAWVQDINQVLE
:gsgqvfgHLDFKIVVEPPDA.......cccoeiiieiieeee. aaFTVVLLAPSRQEKAAWMSDISQCVD
........ DHLYSFRILHKGE...............ccceevuvee..... ELAKLEAKSSEEMGHWLGLLLSES G

......... -DPCKFALWVQRT..........ccceeeeveennne...ptsdNKIVLKASSIENKQDWIKHIREVIQ
............... pKKDFVFCLSNsLG..............ccceeenueee...... DAFLFQTTSQTELENWITAIHSACA
...... -DPCKFALWSGRT........c.cceeeevveenne...pSSANKTVLKASNIETKQEWIKNIREVIQ
«drdIhvSIKNAFRLHRGAT ... gDSHLLCTRKPEQKQRWLKAFARERE
................ dyrKRKHVFKLGLQDG............ccceeeeveeennee.... KEYLFQAKDEAEMSSWLRVVNAAIA
-o..TKlygmPTDFGFCVKPNKL........ccceeiiianee rnghkGLRIFCSEDEQSRTCWLAAFRLFKY
............... pKKENVFCLSNSFG..........cccccecveeeneeee.....DVYLFQATSQTDLENWVTAVHSACA
........ PPTFRLSLLSnHAQ.........cccceceveeeveeeo...grpTHRLLQASSLSDMQRWLGAFPTPGP
ralsakeplEKQHYFTVNFSHE.........ccccoiiiieee. nqKALELRTEDAKDCDEWVAAIAHASY
....eNHRNAFEISGSMI........cccocoeiiiiinne ERILVSCNNQQDLQEWVEHLQKQTK
dvKKWSYGFYLIHIQG..........ccoociiie kQGFQFFCKTEDMKRKWMEQFEMAMS

..... --PNSFLLIHITE...............c..........fTqcvsSALLVHCPSPTDRAQWLEKTQQAQA
.~-PGSFLLIYINE........cccoiiriinnne fhsavGAYTFQASGQALCRGWVDTIYNAQN
<kkhgaPTNYGFCFKPNKA........ccooiiieene ggprDLKMLCAEEEQSRTCWVTAIRLLKY
‘dkdcnISVKNAFKLVSITT.....oooiiieiieeeee dEVYLFCAKKQEDKARWLQACADERR
......... KIrpPTCWGFTVVHeTE............................khekKQQWYLCCDTQMELREWFATFLFVQH
... EKGMFLISA@PP.......ccooiiiiiiiiee EMYEVHTASRDDRSTWIRVIQQSVR

... EKAMFLISASLQ........ccoiiiiieene gpEMYEIYTSSKEDRNAWMAHIQRAVE
..dvyraeteEIPKIFQILYaNE...........c..ccocoeeiens gecrKkDVEMEPVQQAEKT----NFQNHKG
<qynaPTDHGLCIKPNKV........ccoceeviienen. rnetkELRLLCAEDEQTRTCWMTAFRLLKY
NLPRTFLVSGKQR.......ccceeriiriiiranianne -SLELQARTEEEKKDWVQAINSTLL
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..pSIGEPYCFQVTWaGG.........c.cccvvevreeeinenns -SLCFSCRSSAERDRWIEDLRRQFQ
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......... tETRYGVRIDTsHR..................eevvvveeee....-SLILKCSSYRQARWWGQEITELAQ

..... VIKKGHKLKITPMNA.............cvveeeeene.....DVIVLGLQSKDQAEQWLRVIQEVS G
sgekqrhsrsrRRRNVLRRQPIRI..........ccvvvveeeeeiis sKTFRLVAIELTGMT---ATLEVSFS
....FEQPVIELKPSSE.........ccoevvviiiiiiinnns efKTFYFCAENKTENQRWIAALKTSIK
'glekfardiPEDRCFSIVFKDQ..........cccocvvveevereeeennn. rNTLDLIAPSPADVQHWVQGLRKIID
........ eDCHNAFALLVrPP...........................teqanVLLSFQMTSELPKESWLKMLCRHVA
.............. empDNLYTFVLKVgDAQ...............ccceeeeenn..... TDIIFEVGDEQQLNSWLAELRASTG
.............. empDNLYTFVLKVgDAQ...............ccceeeeenn..... TDIIFEVGDEQQLNSWLAELRASTG
..KDGFCFKLFHpLD......... gsvwavkgpkgesvgsitqplpsSYLIFRAASESDGRCWLDALELALR
kmfeneflllinSPTIPFRIHNING.........ccc.ccoeeeiiiiieen. KSYLFLLSSDYERSEWREAIQKLQK
...MkykaPTDCCLALKHpPQL........ccooeeirinee, gkksqYIKYLCCDDARTLHQWVNGIRIAKY
1giseqiSEDCAFSVIYQEN.......c...cooeiiiiiiieen. yESLDLVANSADVANIWVTGLRYLIS
....GSDCMFEITGSTV...ovvvviieeiiiiiiiieeee. ERIVVHCNNNQDFQEWMEQLNRLTK
........... YYQFGIKLLSaVP...........................ggerkVLIIFNAPSLQDRLRFTSDLRESIA
19gssrssSVPYPFQVNLIHN..............ccoevveeee. segrqEQILLSSDSASDRARWITALTYKER
nagpagardalDKQYYFTVLFgHD........cc..ccceeeviinnnnee. ggKPLELRCEEEQAGKEWMEAIHQASY
............ daEANAVCEIVHVKS.........................esegrpeRVFHLCCSSPESRKDFLKSVHSILR
sGDEPIFHISHIDR.........ccccovviiiiiiine, -VYTLRAESINERTAWVQKIKAASE

...... KERKCLLLKIrGG............ceccvveeeeeenne.... KQFVLQCDSDPELVQWKKELRDAYR
.............. sppePGAAAFRLDTaQR........ccccccceeeeeeeeennen..-SHLLAADAVSSTA-WVQTLCRTAF
knpstmlysrgsSATHLFTLTVISN.........ccocvvvvieenennn. hasekVDMLLGAETQSERARWITALGHSSG
.......... empEKDNTFVLKVeNG....................eee........ AEYILETIDSLQKHSWVADIQGCVD
NiplVpdEELDALKIKISQIL........coccoiiveiieiiiiers s immmmmmmmme e KSDIQREKR

.......... -SGLCFELWFrRR.............ccceeeene.......TarEAYTLQATSPETKLKWTSSIAQLLW
<gsVpYDAELSFALRTGTR......ccvveeeiiiiiiieen, hgvDTHLFSVESPQELAAWTRQLVDGCH
............ pPMKDMFKLLMfPE............ccccceeeevinnnnn..-SRIFQAENAKIKREWLEVLEETKR
1sdvihasrkDIPCIFRVTASQL..........cccccceeenneee. sapsnkCSILMLADSENERSKWVGVLSELHK
....... EFPHSFLVSGKQR.................ceeeeuvveeee..- TLELQARSRDEMVSWMQACQAAID

..... EYPHTFQISGKER...................ccuu........ TLELQASSEQDKEEWIKALQESID

.............. kKKKHVFKLRLSNG..............cccceeeeeeenne.. . SEWLFHGKDEEEMLMWLQSMSTAIN
.kgspqaGMDLSFATRTGTK.....cccceeviiiiiiriinenn. qQiETHLFRAEISRDLSHWTRSIVQGCH
akavrhKAECCFTILYQTQ.....ccvvviieiiiiiieeeeen, fVISTLSLATDSKEDAVKWLSGLKILHQ
<drdlhvSVKNAFRLYCGTT.....cccviiiiiieeeee e gDSHLLCARKPEQKQRWLKAFARERE

..... -SSHIMQVIYaDD.............c.ccu.........vgraQTVYLQCKCVNELNQWLSALRKAST



........ tETKYGLRIDNISR...........c..ceecvveeeeereee..- TLILKCNSYRHARWWGGAIEEFIR

................ kKKKHVFKLRLsDG.............ccccecuveenneee....NEYLFQAKDDEEMNTWIQAISSAIS
jafgnsdKAKNIFRVRFQDP.........ccccccoeeiieeenee spgHSHTLQANDVFHKQQWFNCIRAAIA
coe.kmKPPTSWGLTVYSE.......ooiiiiiiiieieee kHHWHLCCDSLQAQMEWMASIFIAQH
....qamIKTPNTFAVCTeHR. ..o, -GILLQANSDKDMHDWLYAFNPLLA
.......... empDRENTFVVKVeGP..............c.c.cceen.......SEYILETSDALHVKAWVSDIQECLS
...-SDGRFELVFSGK......cceeiiiieiiieiene -KLALRASSQDEAEDWLDRVREALQ
....kgspgaGMDLSFATRTGTK....ccceeeiiireiieeeee. qgiETHLFRAEISRDLSHWTRSIVQGCH
......... YYSHGITLATpLS..........ccceneee....gs€kkQVLHFCALGSDEMQKFVEDLKESIA
............ TKKHAIGIYFnDD.............ccceeveenne.... [SKTFACESDLEADEWCKVLQMECV
.WGVPHCLTLRGQRQ.....cceeeeieeeiiieeciieee -SIIVAASSRSEMEKWMEDIQMAID
dvyradakEIPRIFQILYaNE.............ccccoceenenee geskKEPEFPVEPVGEKS------ NYICH
..WSVLHCFTIYAaQK.......cccoeeiireiieeeen. -TIVVAASTRLEKEKWMQDLNAAIQ

...... sggPCGGLLSLSFpHE.............c..ccceeeeeenee...-KLLLMSTDQEELSQWHHSLTLAIR
ddfnvSMKNAFKLHNKET........cooiiiiiiieiiiene eEVHLFFAKKLEEKIRWLRAFREERK
LSFSVFHYKN.....coiiiiieiiieeee pkLQHTVQAKSQQDKRLWVLHLKRLIL
dkdwsISLRNAFKLVSKAT.......cooiiieiieeiieene dEVHLFCARKQEDKARWLQAYADERR
............ TKKHAIGIYFnDD.............ccccecveeenee.... T[SKTFACESDLEADEWCKVLQMECV
........... empDRENTFVVKVeGP................c.ccuve........SEYILETSDALHVKAWVSDIQECLS
............ -NPCRFALTSIGP.............ccve.uu.......€ggiQRYVLQASDPAVSQAWIKQVAQILE
....... PPTFRLSLLSnHQ............cccceeeuv....grpTHRLLQAASLSDMQRWLGAFPTPGP

...... NAACTFITGrKR...........cccceevveeeeneee....-SLELQTRTEEEKKEWIQVIQATVE

....... SGQKFNIKLLIpVA...........c..cceeennee....egmMNEIWLRCDNEKQYAHWMAACRLASK
..... --PNSFLLIHITE............ccccuee.....fqcvsSALTVHCPSSTERARWLEKTQHAQT
qamvKTPNTFAVCTKHR.........ccccooiieee -GVLLQALNDKDMNDWLYAFNPLLA
......... -DPCKFALWVQRT..........cceeeeveennn...ptsdNKIVLKASSIENKQDWIKHIREVIQ
SSDEPVFHISHIDR..........ccccoveiiiiieee -VYTLRTDNINERTAWVQKIKGASE

................ pKKDFVFCLSNsLG..............cccceeeuvee......DAFLFQTTSQTELENWITAIHSACA
...... -DPCKFALWSGRT........c.cceeeevveene...pSSANKTVLKASNIETKQEWIKNIREVIQ
..asdvihatrrDIPCIFRVTASLL........ccoviiieee gspsktSSLLILTENENEKRKWVGILEGLQA
.......... -DPCKFALMNTFET..........ccceeveeenee.....SERVILQAANSDIQQAWVQDINQVLE
.......... -DPCKFALMNTFET..........ccceeveeenee.....SERVILQAANSDIQQAWVQDINQVLE
................ dyrKRKHVFKLGLgDG..............cccceeuvenene..... KEYLFQAKDEAEMSSWLRVVNAAIA
...KIpPTCWGFTVVHETE.......cceiiiieeee khekQQWYLCCDTQMELREWFATFLSVQH
....... rklygmPTDFGFCVKPnKL............................nghkGLHIFCSEDEQSRTCWLAAFRLFKY
..==PGSFLLIYINE........ccceiiranennne fhsavGAYTFQASSQALCRSWVDTIYNAQN
....eNHRNAFEISGSMI........cccccoeiiiiinen ERILVSCTSQQDLHEWVEHLQKQTK

....... DHLYSFRILHNGE..................ccven...... ELAKLEAKSSEEMGHWLGLLLSES G
3gslrgafsnneRVKNFFRVSFKNG...........cccccoiiiieeenn. sqsQTHSLQANDTFNKQQWLNCIRQAKE
............. pKKEHVFCLSNsCG...........ccccceeveeeneeee.... DVYLFQATSQTDLENWVTAIHSACA
gkkkhgaPTPYGFCLKPNKA.......cccooiieieee ggprDLKMLCAEEEQSRTCWVTAIRLLKD
............. -DNRKFEIRYsEK...........ccc.cccveeeneen....€EIYIVQAPNVDVKMLWLKEIRKILV
............. -SQLRFEIWFrRR............ccc.cuu.e.......karDLFVLQASDVATKQAWTADISRLLW
...... -EKAMFLISAsMQ............ccceeevuveee....gpEMYEMYTSSKEDRNIWMAHIRRAVE
tsskesgeKQQHYFTVNFSND........ccocoveiiieeniene sqKTLELRTEDAKDCDEWVAAIARASY
..AKGMFLISSGPP.......cooiiiiiiiieiee EMYEVHAASRDDRTTWIRVIQQSVR
<kshgkMWSYGFYLIHIQG..........ccoooveeiiiienn. kQGFQFFCKTEDMKRKWMEQFEMAMS
..dvyraeteEIPKIFQILYaNE.............cccococeies gecrKkDVEMEPVQQAEKT----NFQNHKG
...AKGVFLISSgPP.......ccviiiiiiree. EMYEVHAASRDDRTTWIRVIQQSVR
~NMPRTFLVSGKQR......ccceeeiiiariiaiiiaeenns -SLELQARTEEEKKDWVQAINSTLL

................ -DTKKFEIWYnAR...........cceeevcvvvennnne...eEVYIIQAPTPEIKAAWVNEIRKVLT



NKKWSYGFYLIHtQG.........ccoccveeriieen. gNGLEFYCKTKDLKKKWLEQFEMALS

rdnkKWSHMFLLIEdQG...........cccciiiieee aQGYELFFKTRELKKKWMEQFEMAIS
<kqynaPNEHGMCIKPNnKA.........ccccoeeiiiieenen. ktemkELRLLCAEDEQIRTCWMTAFRLLKY
CEYRHAFELVSKDE..........occooiiiiiiaeens NSVIFAAKSAEEKNNWMAALISLHY
...-EKGLFLISMgVK.......cceeiiiiiiaannee dpEMVEVHASSREERNSWIQIIQDTIN
...SEYKHAFEIILKDG.........cccciiieiiiieeene NSVIFSAKSAEEKNNWMAALISLQY
.....ERGMFLISASSA.......cccoiiiiiie gpEMYEIHTNSKEERNNWMRRIQQAVE
(snseQGKNKFILRTNSN........ccccveereiunnnn. glihrgHNWVFKVDSYDDMIEWFGNIKALSS
..-DKIIIDSGME........ccciiiiiiiiiieenes -VWVLKATTKENWQSWVDALQTCFD
vslyaastgKGRYCFKLLPpQP..................... gskkgltftgpRTHYFAVDNKEEMRGWMAALIKTTI
islyaaslgKGKYCFKLVPpPQP..........cccuveeee. gskkgltftepRVHYFAVENKSEMKAWLSAIIKATI
sspnstGSDAKFVLHAKQN...........cccceeeenneeen. giirrgHNWVFKADSYESMMSWFDNLKILTS
....... -EKLKFEIIGgNN............cccveeeeeenen..gVIRWHLKGNHPIETNRWVWAIQGAIR
nftdwvLFNECFQLVFADG..........cccciiieiiieene ERITFNAECSEEKSDWYNKLQEVVE
..-KQYCFELVRcSD........... rnsvssgssssinvssdsnskKSIYIATKTESDLHSWLDAIFAKCP
MKNDDTNFALITDE.......ccoeeiiiiiieeee. -RLSFKAANDQDMVDWIINFKSGIL
1ildkngkskthgkksNISSKLLLLTIEN..........cocvviiieeennnen. seRKLKIICKSESSLKQWMSSIIKMST
«<sseldgfyaaagKESNNYVTWTIKI......cccooiiiiiiiieies VSPEPSEEELKHFKRWVQDLKNLTS
............. PRNFCFKLRIgNP......................nckteeentyIDIILQAESIDELKSWINTLTSHKR
....... -EKLNFELLGQIT......cceiivveveeeeereee . . gt TRWRLKGNHPIETTRWVNAIQSAIR
....KQNCFEILRaTD.............. gkenispinsyfyesnskRSIFISTRTERDLHGWLDAIFAKCP
rirsDSKLWIAIYKVS......ccoviiiiiiieee NkIKALHVVALNELDFNTFLSCICGLVK
snteisnanpnTDEFSFKIRNIAT .........cccoviiiiiiennnee. gESFKFFTESAEVLNQWIDAIMESFK
1gSATKTFKLYTAES.......cciiiiiies -TFKFNADSEFSAKSWVNALKKEQF
...tKKSFVLRMSCeSE.........ccccooiiiiiiiien. -QFLLRFSHIDDMIDWSMYLSIGIS
1epkldirgriMIMNLNQIIPgNN................... rsinitwesikeqGNFLLKFKNEETRDNWSSCLQQLIH
MGTRNGFLITEhKK..........ccvvieene sglstsTKYYICTETSKERELWLSAFSDYID
rvygdgwrsvedESSRCFTLWFgTRdppsapeadinnsnvpsntdkihftkkigvsgkSMVFMARSRQERDLWVMSIY®
inhrnipAYYYAFKIVMgNG........ccccooiiiiieeeen. HEYLIQTASSSDLTEWIKMIKASKR

......... ptgLYHKSIVVTTeTR..........cccceeveeveveeee . - TIKFTCPTRQRHNIWYNSLRYLLQ
snvenkntkRKSGNFTVSFpEN..........coccieeeneee. ingpkLVLEFQTRSVEEAHKFMDCINFWAG
.............. -RKFCFEVKIfGN....................kvteahdnmskdI TLVFQTSNYLDLKSWLIAFEATKK
+...dNivmecgkKNLTNALVVSTILK.....ccooiiiiiiiiiieeeens NRYFLQFGNKESFNAWNSAIRLCLY
qviiasenektkkDLDNVLVVSTILK........cceeeiiiiiiieiee. NRYFLKFKNSKSFKTWNAAIRLSLF
............ SRKFCFEVITPQT.......cccceeeeeieeeeeee..- KRTYQATSKAEMHSWIEAIQY SIS

............ SRKFCFEVITPpQT.......cceceeevvveeeereee. .- KRTYQATSKAEMHSWIEAIQY SIS

............ GRRFCFEVVTpKL........ccccvveveeeeerrneee...-.KRLYQATSAEEMDSWIEAICEAAK
..NNEHGWVVETPTK.....co i -SWSFEDPNG-PASAWVELLDKASS
..NNEHGWVVETPTK.....coiiiiiiiiiiieeeeee -SWSFEDPNG-PASAWVELLDKASS

.......... nVRNCSFTVIFIDG.............c...eeeuveer...... SEETLCAPTEESMIEWVAKINYIST

.......... nVRNCSFTVIFIDG.............cc..eeeuveee...... SEETLCAPTEESMIEWVAKINYIST

......... -QPTVFQVIGKGS............ccccvvveeeeenee.. . VRYSVKANSPVEAKKWIAAISSAIE
edavviksTNSLYFDLETSSQ......ccccveeeeiiiieeeenee LKLRFAGPSPKDAQGWIDALNYWAA
efltgeNYQSAFVIQEKQT........cccoiinenne etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
efltgeNYQSAFVIQEKQT........cccoiinenne etrtgtaTVHVLLARDVEDQKSWLRAILRQVP
.......... HRKFCFQIKTKSV.........cccccceeevvvvieeee...-SYILQAETHMEMLEWGSVINNARE

..... VISGGKTAIKLIPpAP....................gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
..... VISGGKTAIKLIPpAP....................gaakaavmftppKVHYFTCENNEELHRWSSAFLKATV
..... -RTFCFKLRFKSS..........................tknfeiQACELSVADNMECYEWMDLISSRAL
lykisseNEKRWFTIYCAD.......ccccceviiiiiiannne NkIKAMHMISPTLDAHNQWIMALEGLKT

lykisseNEKRWFTIYCAD........ccccoooiiiii NKIKAMHMISPTLDAHNQWIMALEGLKT



KTEFFLYLNEK......coooii -IIRLIATSNEDAEEWVHVLRSTTG
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reelegylYFESGFRIIFSNG........ccccooiiiiieee, DYIDFYAETVGEKDEWMSTLRQHLG
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Supplementary Table 7, Park et al.
Cloned and tested PH-domain constructs with total number of cells !

Species Name Score NP_number
Celegans akt-2-PH1 57.5 NP_001024612
Celegans akt-1-PH1 47.7 NP_001023647
Celegans sec/-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 Phidb1-PH1 53.7 NP_705765
Mouse Rasa3-PH1 48.2 NP_033051
Mouse TEC-PHA1 47.9 BAE23957
Mouse Rasa2-PH1 46.9 NP_444498
Mouse Gab1-PH1 454 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
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Osbpl7-PH1
PDPK1-PH1
Myo10-PH1
Plek-PH1
Cnksr2-PH1
Fgd6-PH2
Myo10-PH2
Phlpp-PH1
Plek-PH2
Plekha5-PH1

2610034M16Rik-PH1

Plekhb2-PH1
Swap70-PH1
Plekho1-PH1
Irs1-PH1
Myo10-PH3
Rasal1-PH1
CENTD2-PH1
DGKD-PH1
Skap2-PH1
Plekha3-PH1
Plekhb1-PH1
Ophn1-PH1
Plekhm2-PH1
AA536749-PH1
Centb5-PH1
Cadps-PH1
Cit-PH1
PSD3-PH1
TRIOBP-PH1
Dok4-PH1
Dnm1-PH1
Plekha2-PH1
Afap1-PH1
CENTD1-PH1
VEPH1-PH1
Plekhf1-PH1
AA536749-PH2
Dnm2-PH1
RALGPS2-PH1
Plekhj1-PH1
Farp1-PH2
Fgd1-PH2
Sntb2-PH1
Arhgap10-PH1
CENTD1-PH2
Fgd6-PH1
Col4a3bp-PH1
Ngef-PH1
Plcd4-PH1
Psd2-PH1
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21.3
17.6
16.0
13.0
8.3
8.1
8.0
7.9
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2.2
0.1
-1.7
-2.6
-2.6
-2.9
-4.5
-4.9
-5.0
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NP_444302
NP_062345
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NP_062422
NP_659169
NP_081277
NP_663491
NP_033328
NP_075809
NP_034700
NP_062345
NP_038860
NM_027180
XM_906228
NP_061243
NP_112546
NP_038774
NP_443208
XP_985312
NP_957697
NP_997106

NP_001036082
NP_031734
NM_177698

NP_001074771
NP_444476
NP_034195
NP_112547
NP_081649
XM_132099
NM_145820
NP_077724
NP_957697

NP_001034609
NM_023884
NP_076389
NP_598843
NP_032027
NP_033255
NP_084389
XM_132099
NP_444302
NP_075909
NP_063920
NP_683739
NP_082983
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ltsn2-PH1
Tiam1-PH1
Kalrn-PH1
Centd2-PH4
Grb7-PH1
Arhgef7-PH1
ARHGEF3-PH1
Tiam2-PH1
Grb14-PH1
Mcf2-PH1
Arhgef18-PH1
RASGRF1A-PH2
ARHGEF2-PH1
VAV2-PH1B
ROCK1-PH1
Fgd1-PH1
Mcf2l-PH1
Vav3-PH1
Vav1-PH1
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NP_062329
NP_034156
NP_032884
NP_032902

NM_001039655
NP_081277
NP_062650
NP_077251
NM_198894
NP_038908
NP_033053
NP_033410
NP_034717
NP_570933
NM_010070
NP_061295
NP_033254
NP_038738
NP_598675
NP_032901
NP_787030
NP_062645
NM_008440
NM_011363
NP_898855
NP_057876
NM_029761
NP_598843
NP_082303
NP_056574
NM_146054
NM_207682
NP_035495
NP_033410
XP_998128

NP_001035201
NP_034476
NP_059098
NM_027871
NP_036008
NP_057928
NP_573460
NP_598723
NM_011245
NM_008487
NP_033526
NP_033097
NP_032027
NP_835177
NP_065251
NP_035821




Mouse
Mouse
Mouse
Mouse
Mouse
S.Cerevisiae
S.Cerevisiae
S.Cerevisiae
S.Cerevisiae
S.Pombe
S.Pombe
S.Pombe
S.Pombe
S.Pombe
S.Pombe
S.Pombe

Grb10-PH1

Sos2-PH1
Akap13-PH1
Sos1-PH1
RGNEF-PH1
SLM2-PH1

BOI1-PH1

BUD4-PH1
ATG26-PH1

csx2-PH1
SPAC26A3.10-PH1
ksg1-PH1
SPAC11E3.11c-PH1
reserved_name_rga2-PH1
SPCPB16A4.02c-PH1
SPAPYUG?7.03c-PH1

-51.6
-53.4
-55.4
-55.9
-58.3
14.2
5.0
-2.7
-12.1
3.0
0.2
-3.1
-5.8
-1.7
-11.2
-21.1

NP_034475
XP_992919
XP_984499
NP_033257
NM_012026
NP_014351
NP_009468
NP_012625
NP_013290
NP_595897
NP_594153
NP_588442
NP_594936
NP_594152
NP_588026
NP_594704




transfected and imaged and number of those cells expressing the phenotype (tran
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alized or cytosolic)

Sequence
IVIESWLHKKG.....eHIRNWRPRYFILFR......dGTLLGFRSKP....... KEDQPLPEPLNNF..MIRDAATV.....ovvvvveeeen. (

PDKEGWLWKQG.....gRYKSWKRRWEFILND....... NCLYYFEYTT....... dKEPRGIIPLENI..SVREIHDR......................
VVKEGWLMKRG.....eHIKNWRQRYFVLHS......dGRLMGYRSKPadsastpsDFLLNNFTVRGC..QIMTVDRP...........
VVKSGSMVKRAgnkkrf TPVNYKHRWFELTK....... RTFSYFDVEN.....verRRERGRIHLKGV.rLVEEATVS................
VTLSGWLHKQG....sdGLKVWRKRWFVLAE....... YCLYYYKGPE....... eEKLLGSVLLPSY..RVSACLPE.................
HSCRGYLHKLG.....aTFHAWSRRWFVLDR.....qrSALIYYSDKS....... eRKPRGGAYFATI.AEVYLDHLN.................
IKHHGHLNKKS.....dKTTKWKQLYFALIN...dgseTQLCFYDNPK....... KTKPKGLIDLSCA..YLYQCHDS....................
PDREGWLLKLG.....gRVKTWKRRWFILTD....... NCLYYFEFTT....... dKEPRGIIPLENL..SVQKVDDP......................
CCCRGPLVKMG.....gRIKTWRKRWFCFDR.....qaRRLAYYADKE....... eTKLKGVIYFQAILeEVYYDHLR..................
KTCRGFLIKMG.....gKIKTWKKRWFVFDR.....nkRTFSYYADKH........ eTKLKGVIYFQAILeEVYYDHLK.....................

VLKQGYLWKRG.....nLRRNWAERWFQLQP....... SCLCYFGSEE....... cKEKRGIIPLDAH.cCVEVLPDR..................
IVKKGYLLKKG......KGKRWKNLYFILEG.....sdAQLIYFESEK......r»aTKPKGLIDLSVC..SVYVVHDS..............ce.....

PDREGWLLKLG....ggRVKTWKRRWEFILTD....... NCLYYFEYTT....... dKEPRGIIPLENL..SIREVDDP............cc0e......
IVKEGWLHKRG.....eYIKTWRPRYFLLKN......dGTFIGYKERP..qdvdqrESPLNNFSVAQC..QLMKTERP.................
IVKEGWVQKRG.....eYIKNWRPRYFLLKT......dGSFIGYKEKP...qdvdIPYPLNNFSVAKC..QLMKTERRP.................
VIKEGWLHKRG.....eYIKTWRPRYFLLKS......dGSFIGYKERP..eapdqtLPPLNNFSVAEC..QLMKTERP.................
KVCRGYLIKMG.....gKIKSWKKRWFVFDR.....IKRTLSYYVDKH....... eTKLKGVIYFQAILeEVYYDHLR........cccernnet

HLKEGEMYKRAQqgrtriGKKNFKKRWFCLTS....... RELTYHRQQG........ KDAIYTIPVKNLIAVEKLEEG......................
VVCSGWLRKSP.pekkIKRYAWKRRWFVLRSgritgdpDVLEYYKNDH....... aKKPIRIIDLNLC.qQVDAGLTF..............
VILESIFLKRSqqkkktSPLNFKKRLFLLTV....... HKLSYYEYDF...ergrrGSKKGSIDVEKI..TCVETVIPeknppperqiprrge
VVCTGWLRKSP.pekkRRYAWKKRWFILRSgrmsgdpDVLEYYKNEH....... SKKPLRIINLNLC.eQVDAGLTF............
ILLEEQLIKKSqqgkrrtSPSNFKVRFFVLTK....... ASLAYFEDRH.....gkkRTLKGSIELSRI..KCVEIVKS..................... dis
VIKAGYCVKQG.....aVMKNWKRRYFQLDE....... NTIGYFKSEL....... eKEPLRVIPLKEV.hKVQECKQS....................
VAKAGYLHKKG..gtqlQLLKWPLRFVIIHK....... RCIYYFKSST....... sASPQGAFSLSGY.nRVMRAAEE...................

PVQKGFLLKKR....kwPLKGWHKRFFCLEK....... GILKYAKSQ-........ -ADIEREKLHGC.IDVGLSVMS..........coeeeenen.
VLKEGFLVKRG.....hIVHNWKARWFILRAQ....... NTLLYYKLEG....grr'vTPPKGRIVLDGC..TITCPCLE.....................
GTKEGYLTKQG.....gLVKTWKTRWFTLQR....... NELKYFKDQ-........ -MSPEPIRILDL.tECSAVQFD..........ccccerrureee

LIKSGYCVKQG.....nVRKSWKRRFFALDD....... FTICYFKCEQ....... dREPLRTIPLKDVIKTHECLVKS................c.....
VVKQGYLSKQG.....nKRKNWKVRRFVLRK.....dpAFLHYYDPSK......eeNRPVGGFSLRGS..LVSALEDN...............



VLKQGYMMKKG.....hnKRKNWTERWFVLKP....... NIISYYVSED....... IKDKKGDILLDEN.cCVESLPDK....................
PEKVGWVRKFC..gkgiFREIWKNRYVVLKG....... DQLYVSEKEV.....kdeKNSQEVFDLSDY.eKCEELRKS..............
VRKVGYLRKPK......---SMHKRFFVLRAaseaggpARLEYYENEK..kwrhksSAPKRSIPLESC.fNINKRADS................
FIVRGWLHKEVknspkmSSLKLKKRWFVLTH....... NSLDYYKSSE......knALKLGTLVLNSL.cSVVPPDEK................
IVREGFLLKRKepgglaTRFAFKKRYFRLSG....... RDLSYSKTPE........ WQVHTSIPLSCI..RAVEHVDE....................
VSHSGFLYKTAIlgdrrAREEFSRRWCVLGD....... GVLSYFENER....... aVTPNREIRASEI.VCLAVPPP........c.c.cccuee.
ILKEGMLTKQN.....nSFQRSKRRYFKLRG....... RTLYYAKTAK........ SIIFDEVDLTDA..SVAESSTK......ccccceiiiiiirnen.
VIKAGYLEKRR.kdhsfLGFEWQKRWCALSK....... TVFYYYGSDK....... dKQQKGEFAIDGY..DVRMNNTL................
-MEGVLYKWT.....nYLTGWQPRWFVLDN....... GILSYYDSQD.....dveKGSKGSIKMAVC..EIKVHPA-.....................
LVRGGWLWRAQS.....sILRRWKRNWFALWL......dGTLGYYHDET.....aqdEEDRVVIHFNVR..DIKVGQEC...............
PTIEGYLYTQE...kwaLGISWAKYYCRYEK...etrmLTMIPMEQKP........ GAKQGPVDLTLK.yCVRRKTES.................
ITKEGMLHYKA.stsyIGKEHWKACFVVLSN....... GILYQYPDRT....... dVIPLLSVNMGGE..QCGGCRRS..................
PIYGGWLLLAPfdnpvhRSRKWQRRFFILYE....... HGLLRYALDE....mptTLPQGTINMNQC.tDVVDGEAR...............
VVMEGYLFKRA....snAFKTWNRRWFSIQN....... SQLVYQKKLK....... dALTVVVDDLRLC..SVKPCEDI...................

IVKQGYVKMKS.....rKLGIYRRCWLVFRK.ssskgpQRLEKYPDEK....svclIRGCPKVTEISNV .KCVTRLPKE...............
VIRKGWLTINN...igiIMKGGSKEYWFVLTA....... ENLSWYKDDE....... eKEKKYMLSVDNL..KLRDVEKG...................
NRICGFLDIED....neNSGKFLRRYFILDT.....qaNCLLWYMDNP..gnlavgAGAVGSLQLTYI.sKVSIATPK...................
AKICAFLLRKK......RFGQWTKLLCVIKD....... TKLLCYKSSK....... dQQPQMELPLQGC..SITYIPRD.......ccccevvrrrennee

TFLCDFLYQAPIssekkLLEETNKKWCVLEG....... GFLSYYENDK....... STTPNGTININEV..ICLAIHKE.................... df
PLIEGKLKEKQ..viwkFIKRWKTRYFTLAG....... NQLLFQKGKS......kdDPDDPPIELSKV..QSVKAVAK............cccu...
LLGEGVLTKEC......-RKKAKPRIFFLFN....... DILVYGSIVL....skrkYRSQHIIPLEEV..TLEPLPET......c.c.cocoiiinnnenn. Q

NFKKGWLTKQY.......EDGQWKKHWFVLAD....... QSLRYYRDSYV....aeeaADLDGEINLSTC.yDVTEYPVAQ...............
VIRRGWLTINN...isIMKGGSKEYWFVLTA....... ESLSWYKDEE....... eKEKKYMLPLDNL..KIRDVEKG.....................
VTIQGVLRRKTkegkkpTVASRTKYWAALCG....... TQLFYYAAKSaterkhfkSTSNKNVSVVGW..MVMMADDP..........
AEMAAELGMRG....pkKGSVAKRRLVKLVV....... NFLFYFRPDE........ AEPLGALLLERC..RVAQEE--......................
NQLSGNLLRKF.....kNSNGWQKLWVVFTN....... FCLFFYKSHQ....... dSHPLASLPLLGY..SLTIPSES............cc0eeeee.
SVICSFLHYME.... KGGKGWHKAWFVVPE....nepLVLYIYGAPQ....... dVKAQRSLPLIGF..EVGPPEAG.................
VKHIAWLAEQA. kldgGRQQWRPVLMAVTE....... KDLLLYDCMP..wtrdawASPCHSYPLVAT..RLVHSGSG............
FTAEGYLYVQE krpapFGSSWVKHYCMYRK...takkFNMIPFEHRS.....ggkLGDGEAFFLKEC..TKRHMDST...........
SIKEGILKLKEepskilSGNKFQDRCVVLRD....... GHLFIYKDPK....... SsSKHDKMFPLRAM.. KFYLGVKK..........cccuvrenne.

FLKEGTLMKLS......-RKVMQPRMFFLFN....... DALLYTTPMQ.....sgmYKLNNMLSLAGM..KVRKPTQE..................



PECLGLLHQLE.....rSTDVWIQHYCILKD....... GCLYFYASIR....... SsTQASGGLYLQGY..SVSEQTHG..........ccovvernenen.
LLKGSQLLKVK......SSSWRRERFYKLQE....... DCKTIWQESR....kvmrSPESQLFSIEDI.QEVRMGHRT. ................. €
VIMADSLKIRG...... TLKSWTKLWCVLKP....... GVLLIYKTPK....... VGQWVGTVLLHCC..ELIERPSK.........ccvvverieene
LVKDGFLVEVS......-ESSRKLRHVFLFT....... DVLLCAKLKKhpfpdhelEDMKMKISALKS..EIQKEKAN...kggsraierlkk
SMVEGSELKKV.....rSNSRIYHRYFLLDA.....dmQSLRWEPSKK........ DSEKAKIDIKSI.KEVRTGKNT............... difrs
GTKRGFLSKKA.....aEASRWHEKWFALYAQ....... NVLFYFEGEQ....... SGRPAGMYLLEGC..SCERTPAP............. pri
DLSMGDLLLHTpaslgkWKKEPELAAFVFKT....... AVVLVYKDGSsiyeewdpFRFRHMIPTEAL..QVRALPSA.............
FLHSGKLYKAK......---SNKELYGFLFN....... DFLLLTQITKspksnlgyKMYKTPIFLNEV..LVKLPTDP.........ccccoeeiiinnns
CIVHGYMSKMG....npFLTQWQRRYFYLFP....... NRLEWRGEG-........ EAPQSLLTMEEI..QSVEETAIL....................
AVMEGPLFLQS...qrfGTKRWRKTWAVLYP.asphgvARLEFFDHKGrggrggsrRLDCKMIRLAEC.vSVVPVTVE.........
IQREGALRFMVaasgpgGTAQWQKCRLLLRR.avagerFRLEFFVPPK....... aSRPKVSIPLSAILIEVRTTMPL..............
IKQIGWLTEQL......PSGGTAPTLALLTE....... KELLFYCSLP..qsrealSRPTRTAPLIAT.sSAHRLVHS................. gps!
LLREGPVLKIS.....fRRSDPMERYLVLFN....... NMLLYCVPRYV..IqvgagFQVRTRIDVAGM..KVRELTDA...........c.c.....
PVKEGPLFIHRkgkgplASSSFKKLYFSLTT....... EALSFAKTSS.....skkSTFIKLASIRAA.eKVEEKSFG.....................
KGLEGMIMKRSccghgrACYRWSKRWLIVKD....... SFLLYMKPDS........ GAIAFVLLVDKE.fRVKVGRKE..................
AQMEGFLNRKHahnkkaSSRSWHNVYCVINN....... QEMGFYKDAK:.saasgipYHSEVPVSLKEA..ICEVALDY..........
LLCHGELKNKS......----GHKLYIFLFQ....... DILVLTRPVT.rnerhlyQVYRQPIPVQEL..VLEDLQDG........... dvrmggsfrg
VSKKGYLHFLE.....pHTAGWAKRFVVVRR....... PYAYMYNSDK....... dTVERFVLNLSTA..QVEYSEDQ...................

RGFEGKLTAQGpeagglLSSRGRERRVFLFE.......QIIIFSEALGgrggagpgYVYKNSIKVSCL..GLEGNLQG...............
LIKEGSIQKLS.....aKNGTTQDRHLFLFN.......NVMLYCVPKL..rimggkLSVREKMDISDL..QVQDIVKP.....................
PELADYIKVFK..pkkITLKGYKQYWCTFKD....... TSISCYKSKE.....essGTPAHQMNLRGC..EVTPDVNI...................
VSKKGYLHFKE.... pLSSNWAKHFVVVRR.......PYVFIYNSDK.......dPVERGIINLSTA..QVEYSEDQ.........oovoo........
LLHSGKLYKTK......-~-SNKELHAFLFN.......DFLLLTYLVRnskssagfRMYKTPIFLNEV..LVKLPTDP........o.ccovvrrrrern...

LILQDAFQVWD...pksLIRKGRERHLFLFE....... ISLVFSKEIK.dssghtkYVYKNKLLTSEL..GVTEHVEG....................
DTKHGMMKFREIIgIgIPSGGFHDRYFILNS....... SCLRLYKEVR....... sHRPEKEWPVKSL..KVYLGVKK...................
PEIQGFLQLRG.sgrgsGRKLWKRFFCFLRR....... SGLYYSTKGT....skdpRHLQYVADVNES..NVYVVTQG..............
VTYMSQVTIQC.....aGSEEKNERYLLLFP....... NLLLMLSASP....rmsgFIYQGKLPTTGM..TITKLEDS......................

YYKERLLYLEEcchgel[KNNRGVKLHVFLFQ....... EVLVITRAVT.hneqlcyQLYRQPIPVKDL..TLEDLQDG........... evrl
VRKAGWLFFKPrklelVARRKWKQYWVTLKG....... CTLLFYETYG.knsteqnSAPRCALFAEDS..IVQSVPEH.............
PEIHGFLHAKE.....qGKKSWKKAYFFLRR....... SGLYFSTKGT....... SKEPRHLQLFSEF.sTSHVYMSL................... a

GHRKGATKMKD.....fARFKPMQRHLFLYE....... KAVMFCKRRFegadrypsYSFKHCLKMEDV..GITEHVKG..............
LHLEGALCWKS..... TSGRLKDVLAVLLT....... DVLLLLQEKDqkyvfasvDSKPPVISLQKL..IVREVANE....................

GTRKGYLSKRS.....aDNPKWQTKWFALLAQ....... NLLFYFESDS....... SPRPSGLYLLEGS..ICKRAPSP................ krg
LIHEGCLLWKT......ATGRFKDVLLLLMT....... DVLVFLQEKD.qgkyiftsLDKPSVVSLQNL..IVRDIANQ.............c..c.......
PKIDGELKVRS.....iVNHTKQDRYLFLFD....... KVVIVCKRKG......ysYELKEVIELLFH..KMTDDPMH................. nkdil

SRIEGWLSVPN..rgniKkRYGWKKQYVVVSS....... KKILFYNDEQ....dkeqSNPSMVLDIDKL.fHVRPVTQG.................
LIKEGHILKLS.....aKNGTTQDRYLILFN....... DRLLYCVPRL..rliIggkFSVRARIDVDGM..ELKESSNL.............ccvunnenn.
LLMQGSFSVWTtkvkel ARFKPMQRHLFLHE....... KAVLFCKKREegyekapsYSYKQSLNMTAV..GITENVKG...........
PQGDGEIRITT.....IDKHTKQERHIFLFD....... LAVIVCKRKG......dnYEMKEIIDLQQY..KIANNPTT.......cccceeninrnne dke
PKIDGELKITS.....vERRSKTDRYAFLLD....... KALLICKRRG......dsYDLKASVNLHSF..QVRDDSSG...................... €



PEIQGFLQVKE.....vGRKSWKKLYVCLRR....... SGLYYSTKGT....skepRHLQLLADLEES..SIFYLIAG.....................
FIMEGPLTRIG......---AKHERHIFLFD....... GLMISCKPNHIpgyssaeYRLKEKFVMRKI..QICDKEDA..........ccccccvcueeene
LVRDGSVFLKS.....TTGRLKEVQAVLLT....... DILVFLQEKDqkyvfasIDHKSTVISLKKL..IVREVAHE.......................
FIMEGTLTRVG.......---AKHERHIFLFD....... GLMICCKSNHIpgassaeYRLKEKFFMRKYV..QINDKDDT...........ccccceuuee.
LLHDGLVYWKT......ATGRFKDILALLLT....... DVLLFLQEKDgkyifaavDQKPSVISLQKL..IAREVANE.......................

EVKSGFLEKRS.....kKFLKSYSRGFYVLTP....... SFLHEFKTPD....khkfSTPLMSIPLVEC..TVTEHSKK.............c....... tl
ADCSGWMSKKG....tgAMGTWKQRFFTLHG....... TRLSYFTNTN....... dEKERGLIDITAH..RVLPASDD............... drl
I[YKEGYLLQDG....gdLKGKIENRFFKLHG....... SQLSGYHEI-........ -SRKAKIDINLL..KVTKVLRN.......... edigadnggq
VKMSGNLNIRT......KLIRSTRYWCVLKN....... HLFSMYTSST......elYFPVLTIDLREV.gKIETQKHT.......ccooiiienn. Ir

SAKQGLLLAFSsdlgywGKSGWHKYWVVLDH....... GKICEYANWK.....qsIELHTEPIDLLMA..TVRPAQSV................
IFKEGLLLVFGtdlamvSKAAWHKHWIVVEN....... GSLWEYANWK.....dsvKSNVSSISLKHA..SADKVRKQ..............
ISKIGTLNVY SfrffssLFRKRKPRTFILTN.....fgRYLCVASDGE......grKTVKEEIPIKSV..GMRCRMVK...........ccccuveneie.

YIKQGILKFQSeshkfrkKEVWSTVLAVLQR....... DVFTLYNLNTsydpkdIdISKVGKPVIKTT..HASLAKP............... fpss
AQKEGVLLKYI......ENSGLVSRYFYLKD....... NILYFAENRN........ SPVLGTIHLKDA..QVNRYNAN.......... Ipifsiidpph
VLKSGWLIKKG.....hATSTKKQLWAVLRR....... DQLSFYKDE-........-==------ KDI.sAVAYYKEK........ccccoviiiirnenn. -SPI



SIdkPRPNMFIVRCIQW........oooviiii ttvIERTFYADSADFRQMWIEAIQAVSS

...[fekPRPNMFMVRCIQW..............ccoeeiinnns ttvIERTFYAESAEVRQRWIHAIESISK

......... SRPFMFEIFSISD.............gqikackteqdgrivegrhSIYKICAVNDEDMRSWINAISRMMA
........... -TSCIVISGgSAQ............ccccvvveeeeennee...- TFHVKPQNEMDRQQWTNSLEYMRH

RYNT e gIsRELVLMAPQTDNCNKWVSQLRRFIE
....empvdcddsmRANNVLMIKMpRR............ccoooviiiiiiinnns -CLYILAPSQPSARRWAECLQTAQR
..... SKPHCFELFALGG............adiikacktdsegkvvegkhTVYRMSAATEEDQQEWIKRLTQSIS
................ -KPFTFIIRGIQW..........ccccevveene........itvIERTFAVESELERQQWTEAIRNVSS
...geggdpfaPDGYPFQVGYcElsasanshglengngggsgvgiegqqgsgravpqYTLYVIANSEKERSEWIRAIRQVCE
....... dkiYRKFAFKCEHgNM...............cceeevvneee...RTYWLAADNSEAMMQWVRALAAASL
....asksgRPHCTFIVKTKKR..........c.cccoevvveeeennnee -SYNLQAASDSAARIWIDAIITGAQ

..... IWERPYCFQIVErAL...............cccuvvveee...pclaTVTYLCAPSQESYVEWINSLKAQCD

..... KKPFCLELYNpSC...........rggkikacktdgdgrvvegkhESYRISATSAEERDQWIESIRASIT
...cafkspNPRLTFCVKTYER.........cccoviriiiiiineeen -LFYMVAPSPEAMRIWMDVIVTAAD
NankspNPLLTFSVKThDR..........cccccccvvieeernnnee. -IYYMVAPSPEAMRIWMDVIVTGAE
........... sfvrkefQNNFVFIVKTESR...............cccccvvvvveee..- TFYLVAKTEQEMQVWVHSISQVCN
........ -KARRIDLDTeEH............cccccceeeeeuvvveee. .- YHLKVKSQDWFDAWVSKLRHHRL

......... dGKRCMFCVKTaNR................ccccvveeeeeee.... TYEMSASDTRQRQEWTAAIQMAIR
JfGRPNCFQIVVaHF.......ccciieee seehYIFYFAGETPEQAEDWMKGLQAFCN
..tmgapktvDEKAFFDVKTIRR........cccovveeeiiiiiiins -VYNFCAQDVPSAQQWVDRIQSCLS
........... --SQTFQLISeKK.............cceeccvvvveeeeeeee.s TYYLTADSPSLLEEWIRVLQSLLK

............ -DSCLFFIKCIDD............eeeccnnne... . tiIHGFRVPKNSLQSREDWLEAIEEHS A
....peeAGKFVFEIIPaSW..........ccccccceonnes dgnrmggDSYVLMASSQAEMEEWVKFLRRVAG
......... kirpPTCWGFTVVHeTE...........................khekQQWYLCCDTQMELREWFATFLFVQH
..... RKPNCFELYNpSH...........kggvikackteadgrvvegnhVVYRISAPSPEEKEEWMKSIKASIS
....RKPNCFELYIpNN........... kgglikackteadgrvvegnhMVYRISAPTQEEKDEWIKSIQAAVS
........... -RPNTFIIRCIQW..........cccccvvvveeee.... . tvIERTFHVETPEEREEWATAIQTVAD

.......... -KPNTFIIRCIQW..............ccccuuvnn MVIERTFHVDTPEEREEWTEAIQAVAD

.......... -RPNTFVIRCIQW............cccuvvvene.... MtVIERTFHVDSPDEREEWMRAIQMVAN
saakspNPALTFCVKThDR........ccccccvvveeeiiiiiiinns -LYYMVAPSAEAMRIWMDVIVTGAE
...sSfRMKNMFQVIQpPER...........ccciiiiieee. -ALYIQANNCVEAKDWIDILTKVSQ
VipcQNKFPFQVVHAAN...........cooiiiiiiie -TLYIFAPSPQSRDRWVKKLKEEIK

... SINKKNMFQVIHEK......ooooiiiiiiiiiis -TLYIQANNCVEANEWIDVLCRVSR

......... nkkefENSYIFDINTIDR..............ccccceeveenn.....-IFYLVADSEEDMNKWVRCICDICG
r:essemeqisieRFPYPFQVVYdEG............cccooiiiiiiinnnee. -PLYVFSPTEELRKPWIHQLKNVIR
........... nkkelQDSFVFDIKTsER....................ceecueeee..- TEYLVAETEADMNKWVQSICQICG
IPCHYKYPFQVVHANY ..., -LLYVFAPDCESRQRWVLTLKEETR
....dimMRDNLFEIVTISR........ccccciririiiiireeen. -TFYVQADSPEEMHSWIKAVSGAIV
..ttsSNNVFPFKIIHISK.........cccovvvieeee khRTWFFSASSEDERKSWMALLRREIG
...VKKSSKCIDLDTeEH........covvvviriiiiriianaannn. -IYHLKVKSEELFDEWVSKLRHHRM

.. YENRPLLIKLKTITS......ccovveeeiieeee e TEYFLEACSREERDSWAFEITGAIH
ySQERVNCFCLVFpPFR.......ccooeiiiiiiiiiis -TFYLCAKTGVEADEWIKILRWKLS
GAIIMRDNLFENTtSR......coiiiieeeeiiieeeee -TFYVQADSPEDMHSWIEGIGAAVQ
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Supplementary Table 8, Park et al.
PH-domain constructs expressed in NIH3T3 cells and retested for PDGF-

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
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