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48
47
47
48
48
47
50
30
48
48
48
17
17
47
17
48
17
48
51
51
50
47
49
17
17
17
47
46
47
48
50

88
96
95
95
96
96
95
98
78
96
96
96
65
7
95
65
96
65
96
99
99
98
95
97
65
55
65
95
94
95
96
98

147
155
154
154
155
155
154
157
137
155
155
155
124
136
154
124
155
124
155
158
158
157
154
156
124

94
124
154
153
154
155
158

179
187
186
186
187
187
186
189
169
187
187
187
156
168
186
156
187
156
187
191
187
189
186
188
156
153
156
187
190
186
188
191

237
245
244
244
245
245
244
247
227
245
245
245
214
226
244
214
245
214
245
249
245
247
244
246
214
211
214
246
249
244
247
250

278
286
285
284
286
286
285
288
268
287
285
285
254
254
284
256
287
256
286
294
290
290
285
287
255
252
254
289
300
280
285
289

338
340
345
344
346
317
345
347
328
341
345
345
314
314
344
316
347
316
346
354
350
350
345
347
315
312
313
349
331
340
345
349

398
400
405
404
406
377
405
407
388
401
405
405
374
374
404
376
407
376
406
414
410
410
405
407
375
357
373
409
391
400
405
409

456
458
463
462
464
436
463
465
446
459
463
463
432
432
462
434
465
434
464
472
468
452
463
465
433
411
432
467
448
458
463
467

469
471
477
475
477

476
478
459
472
480
476
445
458
475
447
478
447
477
485
481
452
476
478
446
414
445
480
495
471
476
480

(before)
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Moo V-LLAVFLLS-FFF----L--M-RSM-ASPKEMEG I PGSLGLP IVGES|
~MV-LLAVFLLS-FFF- M-RSM-ASPKEMEG IPGSLGLPIVGES|
—~ALVSLLVL-AFY- L-HLW-1SPKAMEY IPGSLGWP IVGES|

M-EP-1LM-1-FV-LVCVLLFS-VFF- L-HSW-1SPKAMEE IPGSLGWP IVGES |
M-ELGILL-1-FA-LLSILLLS-TFL- L-HLW- 1 SPKEMEDLPGSLGWP IVGES |
M-ELSILL-V-LI-LISMLVFS-AFF- L-QSR- ISPKEMEV IPGSLGWPVVGES |

M-EFSILA-M-LV-LLVVFVVS-AVF- L-HLW-RSPKAMEDIPGTLGWP I IGES|
M-ALFILITV-AL-LLSVFAFS-AFF- L-RSWTSSPKSMVGIPGSLGWP IVGES |
FF----V--L-HSWTSSPKSLVDIPGSLGWP IVGES|
M-ELSMLM-1-LA-LASVFLLS-CFL----L--L-HSW-ASPKAMET IPGTLGWP IVGES|
M-ELINLL-F-SL-ILSLLVLS-VLL----L--L-YLT-RSPKALEGIPGSLGWPIVGES]
M-ELIMLL-L-SL-VLSLLVLS-VIL----L--L-YVT-RSPKAMEG IPGSLGWP IVGES]

MEGIPGSLGWP IVGES|

MEGIPGSLGWP IVGES|
M-ELISLL-L-SL-ILSVLVLS-VLL--~-—-- L-YQT-RSPKAMEG IPGSLGWP IVGES|
MDKIPGNLGWP IVGES|
M-ELSILL-1-ML-LLFIFLSS-AFC----L--1-RIG-TSPKAMEGIPGSIGWP I IGES]

MEGIPGSIGWPIIGES]|
M-ELSILL-I-MF-LLFLFVCS-AFS----L--L-YIW-SSPKEMDG IPGSLGWP I IGES]
VTKL-LQR-SSPKEMEV IPGSLGWPVVGES|
VTKL-LQR-SSPKEMEV IPGSLGWPVVGES |
L-QSWSSTRKAMERIPGSLGWPIVGES|
M-ELSSLL-1-LV-1IVLGLST-VLL- L-HSW-FGSRTLGRIPGSMGLPIVGES|
M-DLITFI-V-ML-LVMVLVW-LLV----L--L-RTNKASPKEMEAIPGTLGWP I IGES|
MEAIPGTLGWPIIGES|
MEAIPGTLGWPIIGES|
MEE IPGNLGWP IVGES|
Mo, AA-AVLVAAVC-GLVAGAWW--MTRSWRRPSEAMHG I PGTMGWPVVGET |
M---AVFG-A-AV-LVALAVTC-GL I -—--W--S-RSR-RLSKEMRD I PGTMGWPVVGET |
M---AIFG-A-PA-LIAFAVACAGFL----W--L-RSR-SSSKEMRD IPGTMGWPV IGET |

M---AVFG-A-PV-LVAVALACAGLL ----W--L-RSRISSSKEMRD IPGTMGWPV IGET |
M---AVFG-GGPV-| LVAVALACAGLVV***W**L RSRSSSSKEMGD IPGTMGWPVVGET |
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KPSG1Y--SFVKERQQA)Y GKVFKTYTLGRFSVIMTGREASKI |
KPSG1Y--SFVKERQQARY GKVFKTYTLGRFSV IMTGREASKI |
SPSG I F--SFMKKRQQH¥ GKVFKSFVLGRFTVFMTGREASKI |
SPSG1Y--SFMKKRQERYGKVFKTFVLGRFTVFMTGREASKI |
SPSGIY--SFMKNRQQRJ GKVFKSFVLGRFT IFMTGREASKI |
SAAG I F--SFMKNRQQRJY GKVFKTFVLGRFTVFMTGREASKI |
SPSG1Y--SFMKKRQER) GKVFKSFVLGRFTVFMTGREASKI |
SPSG1Y--SFMHKRQQAYGKVFKTFVLGRFSVFMTGREASKM |
SPSG1Y--SFVNKRQQA) GKVFKTSVLGRFTVFMTGREASKM|
SPLG1Y--NFMKTRQERJYGKVFKSLVLGRFTVFMTGREASKI |
SPSG1S--NFMSKRQKAJYGKVFKTF ILGRFTVFMTGREASKI |
SPSG I F--SFMNKRQKAJYGKVFKSFVLGRFTVFMTGREASKI |
SPSG I F--SFMNKRQKAJY GKVFKSFVLGRFTVFMTGREASKI |

SPSGI Ff7SFMKKRQKW(GMVFKSFVLGRFT IFMTGREASKI |
NPAG I F--SFMHNRQQMY GKVFKSYVLGRFTVFMTGREAGK |
f7SFMNKRQQW’GKVFKSF\/LGRYT\/FMTGREASKI 1
SPSG I F--SFMNKRQQAJY GKVFKSFVLGRYTVFMTGREASKI |
SPSG I F--SFMNKRQQA)Y GKVFKTFVLGRFTVFMTGREASKI |
~-NFMKERQERJY GKVFKSFVLGRFTVFMTGREASKI |
—NFMKERQEW’GKVFKSF\/LGRFT\/FMTGREASKI 1
SPSG1Y--NFMSQRQRHGK IFKSYVLGRYTVFMTGREASKI |
SPSG ~SFMNKRQER) GKVFKSSVLGRFTVFMTGREAAKK |
SPAGI1Y--SF INKRQKLYGKVFKSYVLGRYTVFMTGREASKI |
SPAGIY--SFI NKRQQ[’(GKVFKSVVLGRYTVFMTGREASK 1]
SPAG1Y--SFINKRQQIWGKVFKSYVLGRY TV - -1
SPAG IC--SFMIKRQKAFGKVFKTSVLGRLMVFMTGSDAAK |
NPSGIL. —SFMRDRQKF*GKVFKTVVLGRTTVFMTGREAAKI 1
SPAGIL. —SFMRDRQKFfGKVFKTVVLGRMTVFMTGREAAKI 1
SPAG I L--SFMRDRQKAFGKVFKTYVLGR I TVFMTGREAAKT |
SPAGIL--SFMRDRQRRFGKVFKTYVLGR I TVFMTGRDAAKI |
SPAG I L--SFMRDRQRRFGKVFKTYVLGRVTVFMTGRDAAKI |
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LLT-GKDGMVSLNLFYTGQQVLGPTSLLQTNGEAHKRLRRL IAEPLSVDGLKKYFQFINT|
LLT-GKDGMVSLNLFYTGQQVLGPTSLLQTNGEAHKRLRRL IAEPLSVDGLKKYFQFINT|
LLT-GKDGMVSLNLFYTGQQVLGPTSLLQTTGEAHKRLRRL IAEPLSVDGLKKYFHFINT|
LLT-GKDGMVSLNLFYTGQQVLGPTSLLQTTGEAHKRLRRL IAEPLSVDGLKKYFHFINT|
LLT-GKDGLVSLNLFYTGQQVLGPTSLLQTTGEAHKR IRRL IAEPLSVDGLKKYFQFINT|
LLT-GKDGMVSLNLFYTGKQVLGPTSLLQTTGEAHKRLRRL IGEPLSVDGLKTYFHFINT|
LLT-GKDGMVSLNLFYTGQQVLGPTSLLQTTGEEHKRLRRL IAEPLS IDGLKKYFQFINA|
LLA-GRDGMVSLNLFYTGQQVLGPTSLLQTTGEEHKRLRRL IAEPLSVDGLKKYFQFINN|
LLA-GKDGMVSLNLFYTGQQVLGPTSLLQTTGEEHKRLRRL IAEPLSVDGLKKYFKFINT|
LLT-GKDGMVSLNLFYTGKQVLGPTSLLQTTGEAHKRLRHL IAEPLSLDGLKKHFQFINT|
LLT-GKDGIVTLNLFYTGQQVLGPTSLLQTTGEAHKRLRRL IGEPLS IDGLKKYFHFINT|
LLT-GKDGIVSLNLFYTGQQVLGPTSLLQTTGEAHKRLRRL IGEPLS IDGLKKYFHFINT|
LLT-GKDGIVSLNLFYTGQQVLGPTSLLQTTGEAHKRLRRL IGEPLS IDGLKKYFHFINT |
LLT-GKDGIVSLNLFYTGQQVLGPTTLLQTTGEAHKRLRRL IGEPLSIDGLKKYFHFINT|
LLT-GKDGIVSLNLFYTGQQVLGPTSLLQTTGEAHKRLRRL IGEPLSIDGLKKYFHFINT|
LLT-GKDGLVSLNLFYTGKQVLGPTSLLQQTGEAHKRLRRL IGEPLSMDGLKKYFPFINS|
LLT-GKDGMVSLNLFYTGQQVLGPNSLLQTNGEAHKRLRRL IAEPLS IDGLKKYFHFINT |
LLT-GKDGMVSLNLFYTGQQVLGPNSLLQTNGEAHKRLRRL IAEPLS IDGLKKYFHFINT|
LLT-GKDGMVSLNLFYTGQQVLGPTSLLQANGEAHKRLRRL IAEPLS IDGLKKFFHFINS |
LLT-GKDGMVSLNLFYTGQQVLGPTSLLQTTGDAHRRLRRL IAEPLSVEGLKKYFHFINT |
LLT-GKDGMVSLNLFYTGQQVLGPTSLLQTTGDAHRRLRRL IAEPLSVEGLKKYFHFINT|
LLT-GKDGLVSLNLFYTGKQVLGPTSLLQTTGEPHKRLRRL IAEPLS IDGLKKYFDFINR|
LLA-GTDGMVSLNLFYTGKQVLGPTSLLQTTGEAHKRLRRL IAEPLS IDALKKYFQFINT|
LLT-GKDGIVSLNLFYTGQQVLGPTSLLQQTGEAHKRLRRL IAEPLSVDGLKKYFQFINS|
LLT-GKDGIVSLNLFYTGQQVLGPTSLLQQTGEAHKRLRRL IAEPLSVDGLKKYFQFINS|
————————————————————— LGPTSLLQQTGEAHKKLRRL IAEPLSVDALKKYFQFINS|
LLT-GKDGMVSLNLFYTGKQVLGQSSLLQTNGEAHKRLRRL IGEPLSLDGLRKYFQFINN|
LLS-GKDGVVSLNLFYTGKQVLGPTSLLTTNGDEHRRLRRL IAHPLSVDALKKHFSFINA|
LLS-GKDGVVSLNLFYTGKQVLGPTSLLTTNGDEHKKLRRL IGEPLS IDALKKHFDFIND |
LLS-GKDGVVSLNLFYTGKQVLGPTSLLTTNGEEHKKLRRL IGEPLS IDALKKHFDFINE|
LLS-GKDGVVSLNLFYTGKQVLGPTSLLTTNGDEHKKLRRL IGEPLS IDALKKYLGFIND|
LLSSGKDGVVSLNLFYTGKQVLGPTSLLTTNGDEHRKLRRL IGEPLSVDALKKYLGFIND |
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LAIETLDQWSGK-KVLVLEEAST- FTLKVIGNMI |
LAIETLDQWSGK-KVLVLEEAST- ETLKVIGNMI |
LAIETLDQWPGR-KVFVLEEAST- FTLKVIGNMI |
LAIETLDQWPGR-KVFVLEEAST- ETLKVIGNMI |
LAIETLDQWSGR-KILVLEEAST- FTLKVIGNMI |
VAMETLDQWSGR-TVLVLEEAST FTLKVIGNMI |
LAIETLDQWEGR-KVLVLEEAST- FTLKVIGHMI |
LAIEILEDWPGR-TVFVLEEAST- ETLKVIGNMI |
LAIETLEQWPGR-TVLVLEEAST- FTLKVIGNMI |
LAIETLDQWAGR-KVLVLEEAST- ETLKVIGNMI |
QAMETLDQWERR-KVLVLEEAST ETLKVIGHMI |
QAMETLDQWDGR-KVLVLEEAST ETLKVIGHMI |
QAMETLDQWQGR-KVLVLEEAST FTLKVIGHMI |
QAMETLGQWQGR-KVLVLEEAST ETLKVIGHMI |
QAMQTLDQWEGR-KILVLEEAST ETLKVIGHMI |
LAVE I LDQWCGR-RVLVLEEAST- ETLKVIGHMI |
QAIETLDQWTGK-RVLVLEEASS FTLKVIGNMI |
QAIETLDQWTGK-RVLVLEEASS ETLKVIGNMI |
QAIETLDQWSGR-RVLVLEEASS ETLKVIGNMI |
LAAHTMDQWSGRSKVFVLEEASL ETLKVIGNMV |

LAAHTMDQWSGRSKVFVLEEASL W----1GNMI |
LAIDTLDHWSGR-TVLALEEAST: FTLKVIGNMI |
VAVDTLDQWPGR-TVYVLEEAST- FTLKVIGNMI |
LAIETLDQWSGR-KILVLEETST: FTLKVIGNMI |
LAIETLDQWSGR-KILVLEETST: FTLKVIGNMI |

LAIETLDQWSGR-KILVLEETSTVESYDHFFVEFGLKEAFLNLSDYSFLQFTLKVIGNMI |
LAIETLDEWSGR-KIFVLDEAST: FTLKVIGNMI |
LAIQTL RILVLNEASS: FTLKVIANML |
LAVQTLDTWLDR-RVLVLEEASSVIIKL. FTLKVIANML]

LAVQTLDTWLGR-RVLVLEEASS FTLKVIANML |
LAVQTLDTWHGRSRVLVLEEASS ETLKVIANML |
LAVQTLDTWHGRSRVLVLEEASS ETLKVIANML]
AjoO W @ L_E.S 0.0+@1 .M

MSLEPTGEEQEKFRANFKL I SSSFASLPLKIPGTAFYRG I -KRRDRMYAMLDS I ISKRR~ |
MSLEPTGEEQEKFRANFKL I SSSFASLPLKIPGTAFYRG I -KARDRMYAMLDS I ISKRR~ |
MSLEPAGEEQEKFRSNFK 1 1 SSSFASLPFKIPGTAFHNG I -KARDRMYEMLDST IAMRR- |
MSLEPTGEEQEKFRSNFK 1 1 SSSFASLPFKIPGTAFHNG I -KARDRMYAMLDS I IADRR- |
MSLEPTGEEQEKFRANFK 1 I SSSFASLPFKIPGTAFHNG I -KRRDRMYALLDS I IASRR- |
MSLEPAGEEQEKFRSNFK 1 1 SSSFASLPFKIPGTAYHNG I -KARDRMYDMLDS I IAGRR- |
MSLEPKGEEQEKFRSNFK 1 I SSSFASLPFKVPGTAFHRG I -QARDRMYSMLDNV I SKRR- |
MSLEPAGEEQEKFRANFKL I SSSFASLPFKIPGTAFHSG I -QARDRMYAMLDSAISKRR- |
MSLEPAGEEQEKFRSNFKL I SSSFASLPFKIPGTAFHLG I -QARDRMYAMLDSV I SKRR- |
MSLEPTGEEQEKFRANFK I 1 SSSFASLPFK1PGTAFHRGM-KARDRMYVMLDS I IQRRR- |
MSLDPSGEEQEKFRSNFK I I SSSFSSFPLKLPGTAFHHG I -KARDRMYEMLDST I SRRR- |
MSLEPSGEEQEKFRSNFK I 1 SSSFASLPFKLPGTAFHRG I -KARDRMYEMLDST I SRRR- |
MSLEPSGEEQEKFRSNFK I 1 SSSFASLPFKLPGTAFHRG I -KARDRMYEMLDST I SRRR- |
MSLEPSGEEQEKFRSNFK 1 I SSSFASLPFKLPGTAFHHG ARDRMYEMLDST I SRRR- |
MSLEPSGEEQEKFRSNFK 1 I SSSFASLPFKLPGTAFHRG ARDRMYEMLDST ILRRR- |
MSLEPSGEDQEKFRGNFK I ISSCFASLPFKIPGTAFYRG ARDRMYAMFDST IAQRR- |
MSLEPSGEEQERFRANFK I I SSSFASMPFKIPGTAFHRG ARDSMYAMIDS 1 1AKRR-|
MSLEPSGEEQERFRANFK I ISSSFASMPFKIPGTAFHRG I -KARDSMYAMIDS I IAKRR- |
MSLEPCGEEQEMFRANFKL I SSSFASLPFKIPGTAFHCG I -KARDRMYAMIDS I IARRR- |
MSLEPTGEEQEKFRSNFK I ISSSFASLPFKLPGTAFYNG I -KARDRMYDMLDAT I SRRR- |
MSLEPTGEEQEKFRSNFK I ISSSFASLPFKLPGTAFYNG I -KRRDRMYEMLDAT IARRR- |
MSLEPTGEEQEKFRANFKL I SSSFASLPFKFPGTAFYRG I -EARDRMYAMLDSV I SRRR- |
MSLEPSGEEQEKFRANFKV I SSCFASLPFKIPGSAFYRG I -QARDRMYTMLDS I ISQRR- |
MSLEPTGEEQEKFRTNFK I 1 SGSFASLPFKVPGTAFYRG I -QARDRMYAMLDS I IDQRR- |
MSLEPTGEEQEKFRTNFK I 1 SGSFASLPFKVPGTAFYRG I -QARDRMYVMLDS I IDQRR- |
MSLEPTGEEQEKFRTNFK I I SGSFASLPFKVPGTAFYRG I -QARDRMYVMLDS I IDQRR- |
MSLEPEGEEQEKFRDNFK 1 I SSCFSSLPLNIPGTAFYRGM-KARKRMFEMLDL I IAKRR- |
VSLEPEGEEQEKFRANFKV I SSSFASLPLKLPGTAFHEGL-KARNRMYAMLDDV IARRRA|
ISLEPEGEEQEKFRANFK 1 1 SSSFASLPLKIPGTAFHRGLKKARNRMYAMLDSVIARRR- |
VSLEPEGEEQEKFRANFKV I SSSFASLPLKAPGTAFHRGL-KARNRMYAMLDSV ISRRR-|
VSLEPEGEEQEKFRANFKV I SSSFASLPLKLPGTAFHRGL~-KARNRMYAMLDSVIARRRI |
VSLEPEGEEQEKFRANFKV I SSSFASLPLKVPGTAFHRGL~-KARNRMYAMLDSVIARRRS |
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~--SGESIQQDFLESL I IKHSQ--
SGESIQQDFLESLI IKHSQ
SGKSFQQDFLESL IMKHTK
SGKSFRQDFLEAL IMKHTK
SGKSVQQDFLESL I IKHSK
SGKS1QQDFLESL IMKHSK
-~ -EGQGFQNDFLESL I IKHSK-~
-~ -NGEGFQQDFLESL IMKHSK~~
SGGGFQKDFLESL IMKHSK
- --NGKEYRQDFLESL IKKHSKE -~

—-AA--DE-EANEDKLTDKQLKDNILT]

AA--DE-EANEDKLTDKQLKDNILT]
AG--DG-EDNENKLTDQQLKDNILT]
AG--NA-EDSD-KLTDKQLKDNILT]
GG--EG-EDDEDKLTDKQLKDNILT]
AE--GG-EDQEDKLTDKQLKDNILT]
—-AA--DR-EADKDKLTDKQMKDNVLT |
—-LA--GS-EDNKDKLTDKQLKDNVLT|

AA--GD-EDDKDKLTDKQLKDNILT|
—-GG--DK-EDDDNKLTDNQLKDNILT|

- --SGQEFQQDFLGSLVMKHRK~~ --E---DG-EEDENKLTDQQLKDNILT]
- --SGQEFQQDFLGSLVMKHSK E---DG-EEDENKLTDKQLKDNILT]|
- --SGQEFQQDFLGSLVMKHSK~~ --E---DG-EEDENKLTDKQLKDNILT]
---SGQEFQQDFLGSL-VKIN DKQLKDNILT|
- --NGQDFQQDFLGSLVRKHSK~- --E---DG-EEDENKLTDKQLKDNILT]

- - -NGEGLQQDFLGSLLKKHSK~~
~--NGEV 1QQDFLESL I IKHSK~-
NGEV 1QQDFLESL I IKHSK
~--NGEV 1QQDFLESL IMKHSR--
—~--SGESIHQDFLESL IMKHSKSSGD---
SGES IHQDFLESL IMKHSKSSGD-
NGEDFQQDFLESL IMKHSR-~
SGNNFQMDFLQSLLKKHSK
SGEN 1KQDFLQSLVKKHGK
SGET IKQDFLQSLVKKHGK
SGET IKQDFLQSLVKKHGK

—-ENS-EG-ADDDNKLTDKQLKDNILT|
—-GT--NTIDNEDNKLTDQQMKDNILT|
GT--NTIDNEDNKLTDQQMKDNILT|
—--GT--ET-GDDGNKLTDQQMKDNILT|
—--RK--SE-EEKDDKLTDQQLKDNILT]
GK--SE-EEEDDKLTDQQLKDNILT]
GANING-EDNEDKLTDEQLKDNILT]
EQ--AG-DDGEDKLTDTQLKDNILT]
DA--PE-GDDDDKLTDKQLKDNILT]
DA--PE-GDDDDKLTDKQLKDNILT|
DA--PE-GDDDDKLTDKQLKDNILT]
—--TGEVCRQDFLDSL I IKHNK. P--GG-ENDEEKLTDAQLKDNILT]
S-ADAGAGHDDFLQMLLMKHAR —--GS--GG-EDDEEKLTDAQLKDNILT|
—--DGGEVRNDFLQTLLRKHAK---DGTAADEDDGGG--GG-DRDADKLTDAQLKDNILT|

—---EGGEVRSDFLQTLLRKHA- ~GDDADKLTDSQLKDNILT]
R-DGGGEAPSDFLQTLLRKHA. GDEADKLTDAQLKDNILT]
GSEGEAAAPSDFLQTLLRKHA- —~GDEADKLTDAQLKDNILT]
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LLVAGHDTTTAALTWL IKF I EENPAVLQKLREEHRE I QANRNGGSNL TWSEVNNMPYTTK |
LLVAGHDTTTAALTWL IKF I EENPA. EEHRE 1 QANRNGGSNL TWSEVNNMPYTTK |
LLVAGHDTTTAALTWLVKFLDENPQVLERLREEHRE 1 QSKRREGENL TWSEVNSMPYTNK |
LLVAGHDTTTAALTWL IKFLDENPRVLEQLREEHKQVQSRRTEGANL TWSEVNNLPYTNK |
LLVAGHDTTTAALTWL IKFLDENPRVLEQLREEH1Q1QAKRTDGATLTWSEVNSMPYTNK |
LLVAGHDTTTAALTWLMKFLEENPAVLEKLR
LLVAGHDTTTAAL TWLMKFLGENPQVLQRLREEHME 1 QAKGKGGANLSWSEVNNMPYTAK |
LLVAGHDTTTAALTWL IKFLGENPVVLEQLRBEHRQIQANRD-GYNLTWSEVNNMPYTAK |
LLVAGHDTTTAALTWL IKFLGENPSVLEQLRPEHQQ I QSNRENGANL TWDEVNNMPYTAK |
LLVAGHDTTTAALTWL IKFLEENPP-- -~ EEHKE 1QANGNGGTNLTWTEVSHMPYTNK |
LLVAGHDTTTAALTWL IKFLDENP I VLEKLREEHRR I IENRKSGTNLTWSEVNNMSYTAK |
LLVAGHDTTTAALTWL IKFLGENPLVLEQLREEHRQIVANRKSGTDLTWAEVNNMPYTAK |
LLVAGHDTTTAALTWL IKFLGENP I VLEQLREEHRQIVANRKSGTDLTWAEVNNMPYTAK |
LLVAGHDTTTAALTWL IKFLGENP I VLEQLREEHRQIV INRKSGTDLTWAEVNNMPYTAK |
LLVAGHDTTTAALTWLLKFLGENP I VLEQLREEHRQIVARRESGTDLTWAEVNNMPYTVK |
LLVAGHDTTTAALTWL IKFLGENPAALERLREEHQK I QSSREYGSSLTWSEVNNMPYTLK |
LLVAGHDTTTAALTWLVKFLGENPAVLERLREEHLQIQANRKDGTNLTWSEVNNMPYTNK |
LLVAGHDTTTAALTWLVKFLGENPAVLEQLREEHLQIQANRKDGTNLTWSEVNNMPYTNK |
LLVAGHDTTTAALTWL IKFLGENPAVLEQLRPEHWE I QANRKDGTDL TWLEVNKMPYTAK |
LLVAGHDTTTAALTWTMKFLAENPDVLEKLREEHRL IMEKRSDGAGL TWSEVNNMPYTNK |
LLVAGHDTTTAALTWTMKFLAENPDVLEKLREEHRL IMEKRSDGADL TWSEVNNMPYTNK |
LLVAGHDTTTAALTWL IKFVEENPSVLEKLREEHLE I QSNRKDGGSL TWAEVNNMPYTAK |
LLVAGHDTTTAALTWL IKFLGENPT I LENLREEHKG I QESRGGGSSLTWLEVSHMPYTNK |
LLVAGHDTTTAALTWLLKFLQENPAVLERLREEHRE 1 QAQKQGTLDLTWSEVNNMPYTAK |
LLVAGHDTTTAALTWLLKFLQENPAVLERLREEHRE I QARKQGTLDLTWSEVNNMPYTAK |
LLVAGHDTTTAALTWLLKFLQENPAVLERLREEHRE I QARKQGTLDLTWSEVNNMPYTAK |
LLIAGHDTTTAALTWY IKFLGENPNVLEQLRYEHQE I QEKRK-GENLTWSDVNNLPYTAK |
LLVAGHDTTTAGLTWLVKFLGENPDVLQKLREEHMG | KEELGGEEHLRWSDMNNMPYTNK |
LLVAGHDTTTAGLTWL IKFLGENPEALQKLR
LLVAGHDTTTAGLTWLVKFLGENPEVLEKLREEHLE I RERLNGTSHLRWSDVSNMPYTNK |
LLVAGHDTTTAGLTWLVKFLGENPDVLAKLREEHLE I KERLNGSSRLSWSDVNNMPYTNK |
LLVAGHDTTTAGLTWLVKFLGENPDVLDKLREEHLE I KESLNGSSRLRWSDVNNMPYTNK |
LL@AGHDTTTA.LTW @KF@ ENP @ j@+ _+ @ @$_0 0.5 +

V1SETLRRAT ILPWFSRKAAQDFE IE§YK1VKGWS INLDVVS IHHDPG I FANPEKFDPSR|
VI1SETLRRAT I LPWFSRKAAQDFE IEBYK I VKGWS INLDVVS IHHDPG I FANPEKFDPSR |
V1SETLRRAT I LPWFSRKAAQDFE IDBYT IKKGWS INLDVVS IHHDPEVFPDPYKFNPSR |
VISETLRRAT I LPWYSRKAAQDFE IDBFK I KKGWS INLDVVS IHHDPEVFPDPQRFNPTR|
V1SETLRRAT ILPWFSRKAAQDFE IDJYK IKKGWS INLDVVS IHHDPEVFPDPQKFDPTR|
VINETLRRAT I LPWFSRKAAQDFE I DBYE I KKGWS INLDVVS IHHDPQVFPDPEKFDPSR |
V1SETLRRAT I LPWFSRKAAQDFE I DBYK I EKGWSVNLDVVS IHHDPE I FPQPEVFYPSR |
VISETLRRAT I LPWFSRKAAQNFE I1DBYK I EKGWS INLDVVS IHHDPEVFPDPEKFDPSR|
VINETLRRAT I LPWNSRKAAQNFE I DEYK I EKGWSVNLDVVS IHHDPE I FPNPQKFDPSR |
VINETLRRAT ILPWFSRKAAQDFK IDBYQIKKGWSVNLDVVS IHHDPEVFPDPQKFNPSR|
VISETLRRAT ILPWFSRKASQDFE I DEYKVRKGWS INLDVVS IHHDPEVFSDPEKFDPSR|
VISETLRRAT I LPWFSRKASQDFE I DBYK I KKGWSVNLDVVS I HHDPEVFQDPEKFDPSR |
V1SETLRRAT I LPWFSRKASQDFE I DEYK I KKGWSVNLDVVS IHHDPEVFSDPEKFDPSR |
VISETLRRAT ILPWFSRKASQDFE I DBYK IKKGWSVNLNVVS IHHDPEVFPDPEKFDPSR|
VISETLRRAT ILPWFSRKASQDFQIEBYKIKKGWS INLDVVS IHHDPEVFPDPEKFDPSR|
VINETLRRAT I LPWFSRKAAQDFD IDBYK I EKGWSVNLDVVS IHHDPEMFPNPEKFDPSR|
Y1SETLRRAT ILPWYSRKAAQDFE I DJYN I KKGWS INLDVVS IHHDPETFPDPEKFDPSR |
VISETLRRAT ILPWYSRKAAQDFE IDBYNIKKGWS INLDVVS IHHDPETFPDPEKFDPSR|
V1SETLRRAT I LPWFSRKAAQDFE I DYN I KKGWSVNLDVVS IHHDPESFPDPQNFDPSR |
VISETLRRAT ILPWYSRKAAQDFE IDBYQIKKGWSVNLDVVS IHHDPEVFPDPEKFDPTR|
71SETLRRAT I LPWYSRKAAQDFE IDJYQ I KKGWSVNLDVVS IHHDPEVFPDPEKFDPTR|
V1SETLRRAT I LPWFSRKAVQDFEMDYCK I KKGWSVNLDVVS IHHDPEVFPDPEKFEPSR |
UVSETLRRAT I LPWYSRKAAQNFE 1 DJYQ I KKGWSVNLDVVS IHHDPE I FPDPEKFDPSR |
VISETLRMAT ILPWFSRKAAQDFE I EBCK IKKGWSLNLDVVS IHRDPK I FPNPEKFDPSR|
VISETLRMAT I LPWFSRKAAQDFE I EBCK I KKGWSLNLDVVS IHRDPK I FPNPEKFDPSR |
VSLHTSHKSSF-~W--——-———————- CKIKKGWSLNLDVVSIHRDPK IFPNPEKFDPSR |
VLSETLRRAT ILPWYSRKAALDFE I GBYQIKKGWSVNLDVVS I HHDARVFPEPQKFDPSR|
VMNETLRRAT I LPWYSRKAAQDFT 1D8YQVEKGTSVNLDVVS IHHDATVFADPEKFNPDR|
VMNETLRRAT I LPWFSRKAAQDFS I DBYE I KKGTSVNLDVVS IHHDPSVFADPYKFDPNR |
VMNETLRRAT I LPWFSRKAAQDFS I DEYD 1 KKGTSVNLDVVS IHHDPAVFADPERFHPDR |
UMNETLRRAT I LPWFSRKAAQDFS I DEYE I KKGTSVNLDVVS I HHDPSVFADPERFNPNR|
VMNETLRRAT I LPWYSRKAAQDFS 1 DBYA I KKGTSVNLDVVS IHHDPAVFADPNRFDPNR|
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FDAPIKTFSFLGFGSGPRMCPG INLAKL-EICIFIHHLVCRYKVRALEK-DDSVQPTLVR|
FDAP IKTFSFLGFGSGPRMCPG INLAKL-EICIFIHHLVCRYRJIRALEK-DDSVQPTLVR|
FDETLRPFSFLGFGSGPRMCPGLNLAKL~EICVF IHHLVTKYRJVKPLEK-DDSVQPTLVR|
FDIL IKPYSFLGFGSGPRMCPGMNLAKL-E I CVF IHHLVTRYRRPMEK-DDCVQPTLVR|
FGAPLRPFSFLGFGSGPRMCPG INLAKL-EICVFIHHLVTRYKVRPLEK-DDSVQPTLVR|
FDAPVKSFSFLGFGSGPRMCPG IN 1 TCMKDHYRLHIHSG INNRWKPLEK-DDSVQPTLVR|
FDEPLKPFSFLGFGSGPRMCPG INLAKL-EISIFIHHLACRYRTPLER-DDSVQPTLVR|
FDIESLKPFTFLGFGSGQRMCPG INLAKL-E I SVF IHHLVCKYRUKPLEK-DDSVQPTLVR|
FDAPLKPFSFLGFGSGQRMCPG INLAKL-E 1 SVFIHHLVCRYRVIPLEK-DDSVQPTLVR|
FDNILRPFSFLGFGSGPRMCPGINLARL-EISI
FDEPLRPFSFLGFGSGPRMCPGMNLAKL-E I SVFIHHL INKYTWRTLEE-ENSVQPTVVR|
FDETLRPFSFLGFGSGPRMCPGMNLAKL-E 1 CVF IHHLVNRYRIRHLEK-DNSVQPTLVR|
FDETLRPFSFLGFGSGPRMCPGMNLAKL -E1CVF IHHLVNRYNWRPLEE-DNSVQPTLVR|
FDETLRPFSFLGFGSGPRMCPGMNLAKL~E I CVF IHHLVNRYNJVRPLEK-DNSVQPTLVR|
FDEPLRPFSFLGFGSGPRMCPGMNLAKL~E ICVF IHHLVNRYRJIRPLEN-ESSVQPTLVR|
FDEP IKPFSFLGFGSGPRMCPG INLAKL-E I CVF IHQLVCRYRJUSPLEK-DDSVQPTLVR|
FDAPLKTFSYLGFGSGPRMCPGMNLAKL-EICIFIHHLVCKYKVRALEK-DDSVQPTLVR|
FDRPLKTFSYLGFGSGPRMCPGMNLAKL~EICIFIHHLVCKYRVRALEK-DDFVQPTLVR]
FDAPVKPFSFLGFGSGPRMCPGMNLAKL-EISTFIHHL I CRYRRPLER-DDSVQPTLVR|
FDRPLRSYNYLGFGNGPRMCPG INLAKL-EICIFIHHLVTRYRTAMEK-NDSVQPTLVR|
FDAPLRSYNYLGFGNGPRMCPG INLAKL-EICIFIHHLVTRYKVTAAEK-DDSVQPTLVR|
FDAPVKPFSFLGFGSGPRMCPG INLAKI-EISIFIHHLVCRYK== === == e e ]
FDEPLKPFSFLGFGSGQRMCPG INLAKL -E I SVFIHHLVCKYRVRPLES-DESVQPTLVR|
FDEPLKPFSFLGFGSGPRMCPG INLAKL-E I SVFLHHLVCRYRUTPLDT-DDSVQPTLVR|
FDEPLKPFSFLGFGSGPRMCPG INLAKL-E I SVFLHHLVCRYRTPLDT-DDSVQPTLVR|
FDIPLKPFSFLGFGSGPRMCPG INLAKL-E I SVFLHHLVCRYRUTPLDT-DDSVQA--~~|
FERPLKPFSFLGFGSGPRMCPG INLAKL-E I SVFIHHLVCKYRIVTSLEEGNDSVQPTLVR|
FDYTLKPYSFLGFGSGPRMCPGMSLAKL -E I CVFVHHLVCRYOWKPMEE-DNSVQPTLVR|
FDYTLKPYSFLGFGSGPRMCPGMSLARL~EICVF IHHLVCRY Y -PAGS-QE IKQQELLR|
FDYAVKPYSFLGFGSGPRMCPGMNLARL -E I CVFVHHLVCRYTWKPLAD-DDAVQPTLVR|
FDETLKPYSFLGFGSGPRMCPGMSLAKL~E I CVFVHHLVCRY3VKPLEN-DDTVQPTLVR|
FDETLKPYSFLGFGSGPRMCPGMSLAKL-E ICVFVHHLVCRY TWKPLED-DDTVQPTLVR|
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Fig. S1A: An example of GSA-MPSA
phase0 v phasel v phase2
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(after)

>P450_M50_Trd.1 [32:508] ( 1 - 508 )

MDP-T-ILLI-1ALVSLLVLAF-YLL-HLW--1SPKAMEY IPGSLGWP I VGESFSFLSEF|
MEP-1-LMIF-VLVCVLLFSVF-FWL-HSW-- 1 SPKAMEE I PGSLGWP I VGESFQF I SEF |
MELGI-LLIF-ALLSILLLSTF-LLL-HLW--1SPKEMEDLPGSLGWP IVGESFSFLSEF|
MEFS1-LAML-VLLVVFVVSAV-F-L-HLW--RSPKAMED IPGTLGWP I IGESFSFISDF|
MALFI-LITVALLLSVFAFSAF-FVL-RSW-TSSPKSMVG IPGSLGWP I VGESFSFISEF|
MELIN-LLFS-LILSLLVLSVL-LLL-YLT--RSPKALEGIPGSLGWP IVGESFSFFSDF|
MELIM-LLLS-LVLSLLVLSVI-LLL-YVT--RSPKAMEG IPGSLGWP I VGESFSFLSDF|
MELIS-LLLS-LILSVLVLSVL-L-L-YQT--RSPKAMEG IPGSLGWP IVGESFSFLSDF|
MELSI-LLIM-LLLFIFLSSAF-CLI-RIG--TSPKAMEGIPGSIGWP I IGESLSFLSDF|
MELSI-LLIM-FLLFLFVCSAF-SLL-Y IW--SSPKEMDG IPGSLGWP I IGESLSFLSDF|
MEEATKMLIV-MIISSVIVSVL-LVT-KLLQRSSPKEMEV I PGSLGWPVVGESFSFISNF |
MELSS-LLIL-VI1-VLGLSTV-LLL-HSW--FGSRTLGRIPGSMGLP IVGESFSFLSDF |
MDL I 1-FIVM-LLVMVLVVVLL-VLL-RTN-KASPKEMEAIPGTLGWP I IGESLSFISEF|
MAA---AVLV-AAV-CGLVAGA-WWMTRSW-RRPSEAMHG I PGTMGWPVVGETFAF 1AAF |
MAIFG-APAL-1AF-AVACAGF-LWL-RSR--SSSKEMRD IPGTMGWPV IGETVSF I SDF |
MAVFG-APVL-VAV-ALACAGL-LWL-RSR-1SSSKEMRD IPGTMGWPV IGETFSF I SDF |
MAVFG-AAVL-VAL-AVTC-GL- IWS-RSR--RLSKEMRD IPGTMGWPVVGETFSF I SGF |
MAVFGGGPVL-VAV-ALACAGLVVWL-RSR-SSSSKEMGD I PGTMGWPVVGETFSF I SDF |
MELSI-LLTM-VLLAVFLLSFF-FLM-RSM--ASPKEMEG IPGSLGLP IVGESFAFLSAF|
MELSI-LLTM-VLLAVFLLSFF-FLM-RSM--ASPKEMEG IPGSLGLP IVGESFAFLSAF|
MELFI-LVIL-ALVLIFVLSAF-FVL-HSW-TSSPKSLVDIPGSLGWP IVGESFSFISEF|
MELSM-LMIL-ALASVFLLSCF-LLL-HSW--ASPKAMET IPGTLGWP IVGESFSFISEF|
MELI1-LLLS-LILSSLVLMVL-FLL-CVT--RSPKAMEG IPGSLGWP IVGESFSFLSDF |
M===== LTVV-ALVFLFIFSAL-L-L-QKW--SAPKTMDK I PGNLGWP I VGESFSFLSSF|
MELSI-LLIM-LLLFIFLSSAF-CLI-R1G--TSPKAMEGIPGSIGWP I IGESLSFLSDF|
MEEATKMLIV-MI1SSVIVSVL-LVT-KLLQRSSPKEMEV IPGSLGWPVVGESFSFISNF |
MELIM-FIVM-LLVLVLVV-LL-VLL-RTN-KASPKEMEAIPGTLGWP I IGESLSFISEF|
MALNV-LLML-11V-LFVLLAF-LFV-RSW--GWPKAMEE IPGNLGWP I VGESFSF I SEF |
MELSI-LLVL-ILISMLVFSAF-FWL-QSR-~ISPKEMEV I PGSLGWPVVGESFSFLSAF|
MELISFLLIV-GFLLVSLVSVL-LIL-QSW-SSTRKAMER IPGSLGWP I VGESFSFLAEF|
MELIM-FIVM-LLVLVLVV-LL-VLL-RTN-KASPKEMEAIPGTLGWP I IGESLSFISEF|
M--LD-EFLR- 1 INELLFFCCF-SI_L-CAT--GSPKAMEG I PGSLGWP I VGESFSFLSDF |
M o Jj @ @PG @GoP@@GE.o Fo. F

SSPSG I FSFMKKRQQIIGKVFKSFVLGRFTVFMTGREASK I LLT-GKDGMVSLNLFYTGQ|
SSPSG1YSFMKKRQERWGKVFKTFVLGRFTVFMTGREASK I LLT-GKDGMVSLNLFYTGQ|
SSPSG 1'YSFMKNRQQRWGKVFKSFVLGRFT I FMTGREASK 1 LLT-GKDGLVSLNLFYTGQ|
SSPSGI'YSFMKKRQERW GKVFKSFVLGRFTVFMTGREASK I LLT-GKDGMVSLNLFYTGQ|
SSPSG 1'YSFMHKRQQRGKVFKTFVLGRFSVFMTGREASKMLLA-GRDGMVSLNLFYTGQ|
SSPSG I SNFMSKRQKAWGKVFKTF I LGRFTVFMTGREASK 1 LLT-GKDG IVTLNLFYTGQ|
SSPSG I FSFMNKRQKAIGKVFKSFVLGRFTVFMTGREASK I LLT-GKDG IVSLNLFYTGQ|
SSPSG I FSFMKKRQKAWGMVFKSFVLGRFT I FMTGREASK I LLT-GKDG IVSLNLFYTGQ|
SSPSG I FSFMNKRQQRIGKVFKSFVLGRYTVFMTGREASK I LLT-GKDGMVSLNLFYTGQ|
SSPSG I FSFMNKRQQRWGKVFKTFVLGRFTVFMTGREASK I LLT-GKDGMVSLNLFYTGQ|
GSPSG I FNFMKERQERWGKVFKSFVLGRFTVFMTGREASK I LLT-GKDGMVSLNLFYTGQ|
SSPSGI'YSFMNKRQERK GKVFKSSVLGRFTVFMTGREAAKKLLA-GTDGMVSLNLFYTGK |
SSPAG I YSFINKRQKLWGKVFKSYVLGRYTVFMTGREASK I LLT-GKDG IVSLNLFYTGQ|
SNPSG I LSFMRDRQKFFGKVFKTYVLGRTTVFMTGREAAK I LLS-GKDGVVSLNLFYTGK |
SSPAG I LSFMRDRQKFEGKVFKTYVLGR I TVFMTGREAAK 1 LLS-GKDGVVSLNLFYTGK |
SSPAG I LSFMRDRQRRFGKVFKTYVLGR I TVFMTGRDAAK I LLS-GKDGVVSLNLFYTGK|
SSPAG I LSFMRDRQKRFGKVFKTYVLGRMTVFMTGREAAK I LLS-GKDGVVSLNLFYTGK|
SSPAG I LSFMRDRQRRFGKVFKTYVLGRVTVFMTGRDAAK I LLSSGKDGVVSLNLFYTGK|
SKPSG1'YSFVKERQQRIGKVFKTYTLGRFSY IMTGREASK I LLT-GKDGMVSLNLFYTGQ|
SKPSG I'YSFVKERQQRIGKVFKTYTLGRFSV IMTGREASK I LLT-GKDGMVSLNLFYTGQ|
SSPSG1'YSFVNKRQQRGKVFKTSVLGRFTVFMTGREASKMLLA-GKDGMVSLNLFYTGQ|
SSPLG I YNFMKTRQERWGKVFKSLVLGRFTVFMTGREASK I LLT-GKDGMVSLNLFYTGK
SSPSG I FSFMNKRQKRGKVFKSFVLGRFTVFMTGREASK I LLT-GKDG IVSLNLFYTGQ|
SNPAG I FSFMHNRQQRWGKVFKSYVLGRFTVFMTGREAGK I LLT-GKDGLVSLNLFYTGK|
SSPSG I FSFMNKRQQRIGKVFKSFVLGRY TVFMTGREASK I LLT-GKDGMVSLNLFYTGQ|
GSPSG I FNFMKERQERW GKVFKSFVLGRFTVFMTGREASK I LLT-GKDGMVSLNLFYTGQ|
SSPAGIYSFINKRQQLWGKVFKSYVLGRYTVFMTGREASK I LLT-GKDG IVSLNLFYTGQ|
SSPAG I CSFMIKRQKREGKVFKTSVLGRLMVFMTGSDAAK I LLT-GKDGMVSLNLFYTGK|
SSAAG I FSFMKNRQQRIGKVFKTFVLGRFTVFMTGREASK I LLT-GKDGMVSLNLFYTGK |
SSPSG I YNFMSQRQRRIGK I FKSYVLGRYTVFMTGREASK I LLT-GKDGLVSLNLFYTGK |
SSPAG I YSFINKRQQLWGKVFKSYVLGRYTVFMTGRAASK I LL == === === ===~ T9Q
SSPSG I FSFMNNRQY I GKVFKSFVRGRFTVFMTGREASK I LLT-GKDG IVSLNLFYTGQ|
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QVLGPTSLLQTTGEAHKRLRRL I AEPLSVDGLKKYFHF INTLAIETLDQWPGR-KVFVLE|
QVLGPTSLLQTTGEAHKRLRRL I AEPLSVDGLKKYFHF INTLAIETLDQWPGR-KVFVLE|
QULGPTSLLQTTGEAHKRIRRL I AEPLSVDGLKKYFQF INTLAIETLDQWSGR-KILVLE|
QVLGPTSLLQTTGEEHKRLRRL I AEPLS I DGLKKYFQF INALAIETLDQWEGR-KVLVLE|
QVLGPTSLLQTTGEEHKRLRRL I AEPLSVDGLKKYFQF INNLAIE ILEDWPGR-TVFVLE|
QVLGPTSLLQTTGEAHKRLRRL I GEPLS I DGLKKYFHF INTQAMETLDQWERR-KVLVLE|
QVLGPTSLLQTTGEAHKRLRRL I GEPLS I DGLKKYFHF INTQAMETLDQWDGR-KVLVLE|
QVLGPTSLLQTTGEAHKRLRRL I GEPLS I DGLKKYFHF INTQAMQTLDQWEGR-KILVLE|
QVLGPNSLLQTNGEAHKRLRRL I AEPLS I DGLKKYFHF INTQAIETLDQWTGK-RVLVLE|
QVLGPTSLLQANGEAHKRLRRL I AEPLS I DGLKKFFHF INSQA I ETLDQWSGR-RVLVLE|
QVLGPTSLLQTTGDAHRRLRRL I AEPLSVEGLKKYFHF INTLAAHTMDQWSGRSKVFVLE |
QVLGPTSLLQTTGEAHKRLRRL I AEPLS I DALKKYFQF INTVAVDTLDQWPGR-TVYVLE|
QVLGPTSLLQQTGEAHKRLRRL I AEPLSVDGLKKYFQF INSLAIETLDQWSGR-KILVLE|
QVLGPTSLLTTNGDEHRRLRRL I AHPLSVDALKKHFSF INALAIQTLSSWSSGRRILVLN|
QVLGPTSLLTTNGEEHKKLRRL I GEPLS I DALKKHFDF INELAVQTLDTWLGR-RVLVLE|
QVLGPTSLLTTNGDEHKKLRRL I GEPLS I DALKKYLGF INDLAVQTLDTWHGRSRVLVLE |
QVLGPTSLLTTNGDEHKKLRRL I GEPLS I DALKKHFDF INDLAVQTLDTWLDR-RVLVLE|
QVLGPTSLLTTNGDEHRKLRRL I GEPLSVDALKKYLGF INDLAVQTLDTWHGRSRVLVLE|
QVLGPTSLLQTNGEAHKRLRRL I AEPLSVDGLKKYFQF INTLAIETLDQWSGK-KVLVLE|
QVLGPTSLLQTNGEAHKRLRRL I AEPLSVDGLKKYFQF INTLAIETLDQWSGK-KVLVLE|
QVLGPTSLLQTTGEEHKRLRRL I AEPLSVDGLKKYFKF INTLAIETLEQWPGR-TVLVLE|
QVLGPTSLLQTTGEAHKRLRHL I AEPLSLDGLKKHFQF INTLAIETLDQWAGR-KVLVLE|
QVLGPTSLLQTTGEAHKRLRRL I GEPLS I DGLKKYFHF INTQAMETLDQWQGR-KVLVLE|
QVLGPTSLLQQTGEAHKRLRRL I GEPLSMDGLKKYFPF INSLAVE I LDQWCGR-RVLVLE |
QVLGPNSLLQTNGEAHKRLRRL I AEPLS I DGLKKYFHF INTQAIETLDQWTGK-RVLVLE|
QVLGPTSLLQTTGDAHRRLRRL I AEPLSVEGLKKYFHF INTLAAHTMDQWSGRSKVFVLE |
QVLGPTSLLQQTGEAHKRLRRL I AEPLSVDGLKKYFQF INSLAIETLDQWSGR-KILVLE|
QVLGQSSLLQTNGEAHKRLRRL I GEPLSLDGLRKYFQF INNLAIETLDEWSGR-KIFVLD|
QVLGPTSLLQTTGEAHKRLRRL I GEPLSVDGLKTYFHF INTVAMETLDQWSGR-TVLVLE|
QVLGPTSLLQTTGEPHKRLRRL I AEPLS I DGLKKYFDF INRLAIDTLDHWSGR-TVLALE|
QVLGPTSLLQQTGEAHKKLRRL I AEPLSVDALKKYFQF INSLAIETLDQWSGR-KILVLE|
QVLGPTTLLQTTGEAHKRLRRL I GEPLS I DGLKKYFHF INTQAMETLGQWQGR-KVLVLE|
QULG .LL  G_ H++@R+LI.jPLS@_.L+ O FIN Aj @ W @ L_

EASTETLKV I GNMIMSLEPAGEEQEKFRSNFK I 1SSSFASLPFK IPGTAFHNG I KARDRM |
EASTETLKV IGNMIMSLEPTGEEQEKFRSNFK I 1SSSFASLPFK IPGTAFHNG I KJRDRM |
EASTETLKV IGNMIMSLEPTGEEQEKFRANFK I 1SSSFASLPFK IPGTAFHNG I KJRDRM |
EASTETLKV I GHMIMSLEPKGEEQEKFRSNFK I 1SSSFASLPFKVPGTAFHRG 1 Q/{RDRM |
EASTETLKV I GNMIMSLEPAGEEQEKFRANFKL I SSSFASLPFK IPGTAFHSG 1 QRDRM |
EASTETLKV 1GHMIMSLDPSGEEQEKFRSNFK I 1SSSFSSFPLKLPGTAFHHG I KJRDRM |
EASTETLKV I GHMIMSLEPSGEEQEKFRSNFK I 1SSSFASLPFKLPGTAFHRG I KJRDRM |
EASTETLKV I GHMIMSLEPSGEEQEKFRSNFK I 1SSSFASLPFKLPGTAFHRG I K/{RDRM |
EASSETLKV I GNMIMSLEPSGEEQERFRANFK I 1SSSFASMPFK IPGTAFHRG IKRDSM |
EASSFETLKV I GNMIMSLEPCGEEQEMFRANFKL I SSSFASLPFK IPGTAFHCG I KfRDRM |
EASLETLKV I GNMVMSLEPTGEEQEKFRSNFK I 1SSSFASLPFKLPGTAFYNG IKJRDRM |
EASTETLKV I GNMIMSLEPSGEEQEKFRANFKV 1 SSCFASLPFK I PGSAFYRG I QfRDRM |
ETSTETLKV IGNMIMSLEPTGEEQEKFRTNFK I 1SGSFASLPFKVPGTAFYRG I QRDRM|
EASSFETLKV I ANMLVSLEPEGEEQEKFRANFKV 1 SSSFASLPLKLPGTAFHEGLKARNRM |
EASSETLKV I ANMLVSLEPEGEEQEKFRANFKV 1 SSSFASLPLKAPGTAFHRGLKJRNRM |
EASSFETLKV I ANMLVSLEPEGEEQEKFRANFKV 1 SSSFASLPLKLPGTAFHRGLKARNRM |
EASSFTLKV I ANML I SLEPEGEEQEKFRANFK I 1SSSFASLPLK IPGTAFHRGLKARNRM |
EASSIETLKV I ANMLVSLEPEGEEQEKFRANFKV 1 SSSFASLPLKVPGTAFHRGLKARNRM |
EASTETLKV IGNMIMSLEPTGEEQEKFRANFKL I SSSFASLPLK IPGTAFYRG I K/fRDRM |
EASTETLKV I GNMIMSLEPTGEEQEKFRANFKL I SSSFASLPLK IPGTAFYRG I KJRDRM |
EASTFTLKV I GNMIMSLEPAGEEQEKFRSNFKL I SSSFASLPFK IPGTAFHLG 1 QARDRM|
EASTETLKV I GNMIMSLEPTGEEQEKFRANFK I 1SSSFASLPFK IPGTAFHRGMKRDRM |
EASTETLKV I GHMIMSLEPSGEEQEKFRSNFK I 1SSSFASLPFKLPGTAFHRG I KARDRM |
EASTETLKV IGHMIMSLEPSGEDQEKFRGNFK I 1SSCFASLPFK IPGTAFYRG IKRDRM|
EASSETLKV I GNMIMSLEPSGEEQERFRANFK I 1SSSFASMPFK IPGTAFHRG IKJRDSM |
EASLIETLKV I GNMIMSLEPTGEEQEKFRSNFK I 1SSSFASLPFKLPGTAFYNG I K/fRDRM |
ETSTETLKV IGNMIMSLEPTGEEQEKFRTNFK I 1SGSFASLPFKVPGTAFYRG 1 Q/fRDRM |
EASTETLKV I GNMIMSLEPEGEEQEKFRDNFK I 1SSCFSSLPLN IPGTAFYRGMKIRKRM |
EASTETLKV IGNMIMSLEPAGEEQEKFRSNFK I 1SSSFASLPFK IPGTAYHNG I KJRDRM |
EASTETLKV I GNMIMSLEPTGEEQEKFRANFKL I SSSFASLPFKFPGTAFYRG I EfRDRM |
ETSTETLKV IGNMIMSLEPTGEEQEKFRTNFK I 1SGSFASLPFKVPGTAFYRG 1 Q/fRDRM|
EASTETLKV IGHMIMSLEPSGEEQEKFRSNFK I 1SSSFASLPFKLPGTAFHHG I KIRDRM |
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YEMLDST IAMRR-~~SGKS-~~--FQQDFLESL IMKHTK~
YAMLDS I IADRR- ~FRQDFLEAL IMKHTK~
YALLDS I IASRR- ~VQQDFLESL I IKHSK~

~-AGDG-EDNENKL |
AGNA-EDSD-KL |
GGEG-EDDEDKL |

YSMLDNV ISKRR- ~FQNDFLESL I IKHSK~ AADR-EADKDKL |
YAMLDSAISKRR- ~FQQDFLESL IMKHSK~ LAGS-EDNKDKL |
YEMLDST ISRRR- ~FQQDFLGSLVMKHRK~ ~EDG-EEDENKL |
YEMLDSTISRRR- ~FQQDFLGSLVMKHSK~ ~EDG-EEDENKL |
YEMLDSTILRRR- ~FQQDFLGSLVRKHSK~ ~EDG-EEDENKL |
YAMIDS I IAKRR- QQDFLESL I IKHSK~ GTNT IDNEDNKL |

YAMIDS I IARRR---NGEV-~
YDMLDAT I SRRR-~~-SGES~~~--HQDFLESL IMKHSKSS-
YTMLDS 1 ISQRR- ~FQMDFLQSLLKKHSK~
YAMLDS I IDQRR-~~SGEN-~~-1KQDFLQSLVKKHGK~
'YAMLDDV IARRRASADAGA-~~~-GHDDFLQMLLMKHAR~
YAMLDSVISRRR---EGGE- —~GDDADKL |
YAMLDSVIARRRIRDGGGE---~APSDFLQTLLRKHA. --GDEADKL |
YAMLDSV IARRR---DGGE----VRNDFLQTLLRKHAKDGTAADEDDGGGGG-DRDADKL |
YAMLDSV IARRR-~-~-SGSEGEAAAPSDFLQTLLRKHA-~
YAMLDS I I SKRR-~-~SGES-~---1QQDFLESL I IKHSQ-
YAMLDS I ISKRR- QQDFLESL I IKHSQ-

QQDFLESL IMKHSR- ~~GTET-GDDGNKL |
~GDRKSE-EEKDDKL |
EQAG-DDGEDKL |
—~-DAPE-GDDDDKL |

GSGG-EDDEEKL |

AADE-EANEDKL |
——AADE-EANEDKL |

YAMLDSV ISKRR- ~FQKDFLESL IMKHSK~ AAGD-EDDKDKL |
YVMLDS I IQRRR- ~YRQDFLESL IKKHSK~ —~EGGDK-EDDDNKL |
YEMLDST ISRRR- ~FQQDFLGSLVMKHSK- —-EDG-EEDENKL |
YAMFDST IAQRR- ~LQQDFLGSLLKKHSK~ —~ENSEG-ADDDNKL |
YAMIDS I IAKRR- QQDFLESL I IKHSK~ ——-GTNTIDNEDNKL |
YEMLDAT IARRR- HQDFLESL IMKHSKSS: GDGKSE-EEEDDKL |

YVMLDS T 1DQRR- KQDFLQSLVKKHGK~
FEMLDL I IAKRR- ~CRQDFLDSL I IKHNK~
YDMLDS I 1AGRR-~--SGKS---~1QQDFLESL IMKHSK~
YAMLDSVISRRR-

DAPE-GDDDDKL |
-PGG-ENDEEKL |
AEGG-EDQEDKL |
~GANING-EDNEDKL |

YVMLDS T 1DQRR- —IKQDFLQSLVKKHGK~ DAPE-GDDDDKL |
YEMLDST I SRRR-~--SGQE----FQQDFLGSLVMKHSK~
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TDQQLKDNILTLLVAGHDTTTAALTWLVKFLDENPQVLERLREEHRE IQSKRREGENLTW]
TDKQLKDNILTLLVAGHDTTTAALTWL IKFLDENPRVLEQLREEHKQVQSRRTEGANLTW]
TDKQLKDNILTLLVAGHDTTTAALTWL IKFLDENPRVLEQLREEHIQIQAKRTDGATLTW]
TDKQMKDNVLTLLVAGHDTTTAALTWLMKFLGENPQVLQRLR=EHME IQAKGKGGANLSW|
TDKQLKDNVLTLLVAGHDTTTAALTWL IKFLGENPVVLEQLRDEHRQIQANRD-GVNLTW]
TDQQLKDNILTLLVAGHDTTTAALTWL IKFLDENP IVLEKLREEHRR I IENRKSGTNLTW]
TDKQLKDNILTLLVAGHDTTTAALTWL IKFLGENPLVLEQLREEHRQIVANRKSGTDLTW]
TDKQLKDNILTLLVAGHDTTTAALTWLLKFLGENP IVLEQLR=EHRQIVARRESGTDLTW]
TDQQMKDNILTLLVAGHDTTTAALTWLVKFLGENPAVLERLREEHLQIQANRKDGTNLTW]
TDQQMKDNILTLLVAGHDTTTAALTWL I KFLGENPAVLEQLRDEHWE IQANRKDGTDLTW]
TDQQLKDNILTLLVAGHDTTTAALTWTMKFLAENPDVLEKLR=EHRL IMEKRSDGAGLTW]
TDTQLKDNILTLLVAGHDTTTAALTWL IKFLGENPT ILENLRZEHKG IQESRGGGSSLTW|
TDKQLKDNILTLLVAGHDTTTAALTWLLKFLQENPAVLERLREEHRE IQAQKQGTLDLTW]
TDAQLKDNILTLLVAGHDTTTAGLTWLVKFLGENPDVLQKLREEHMG IKEELGGEEHLRW|
TDSQLKDNILTLLVAGHDTTTAGLTWLVKFLGENPEVLEKLREEHLEIRERLNGTSHLRW|
TDAQLKDNILTLLVAGHDTTTAGLTWLVKFLGENPDVLAKLREZEHLE IKERLNGSSRLSW|
TDAQLKDNILTLLVAGHDTTTAGLTWL IKFLGENPEALQKLREEHME IKERLDGSSHLRW|
TDAQLKDNILTLLVAGHDTTTAGLTWLVKFLGENPDVLDKLREEHLE IKESLNGSSRLRW|
TDKQLKDNILTLLVAGHDTTTAALTWL IKF IEENPAVLQKLREEHRE IQANRNGGSNLTW|
TDKQLKDNILTLLVAGHDTTTAALTWL IKF IEENPAVLQKLREEHRE IQANRNGGSNLTW|
TDKQLKDNILTLLVAGHDTTTAALTWL IKFLGENPSVLEQLRPEHQQIQSNRENGANLTW|
TDNQLKDNILTLLVAGHDTTTAALTWL IKFLEENPPVLEHLREEHKE IQANGNGGTNLTW]
TDKQLKDNILTLLVAGHDTTTAALTWL IKFLGENP IVLEQLREEHRQIVANRKSGTDLTW|
TDKQLKDNILTLLVAGHDTTTAALTWL IKFLGENPAALERLREEHQKIQSSREYGSSLTW|
TDQQMKDNILTLLVAGHDTTTAALTWLVKFLGENPAVLEQLREEHLQIQANRKDGTNLTW|
TDQQLKDNILTLLVAGHDTTTAALTWTMKFLAENPDVLEKLRZEHRL IMEKRSDGADLTW|
TDKQLKDNILTLLVAGHDTTTAALTWLLKFLQENPAVLERLRZEHRE IQARKQGTLDLTW]
TDAQLKDNILTLLIAGHDTTTAALTWV IKFLGENPNVLEQLRU EHQE IQEKRK-GENLTW|
TDKQLKDNILTLLVAGHDTTTAALTWLMKFLEENPAVLEKLREEHINIQSKRTDGASLTW|
TDEQLKDNILTLLVAGHDTTTAALTWL IKFVEENPSVLEKLREZEHLE IQSNRKDGGSLTW|
TDKQLKDNILTLLVAGHDTTTAALTWLLKFLQENPAVLERLREEHRE IQARKQGTLDLTW]
~DKQLKDNILTLLVAGHDTTTAALTWL IKFLGENP IVLEQLREEHRQIVINRKSGTDLTW|
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SEVNSMPYTNKY I SETLRRAT I LPWFSRKAAQDFE I D¥YT IKKGWS INLDVVS IHHDPEV |
SEVNNLPYTNKY ISETLRRAT I LPWYSRKAAQDFE I DFFK I KKGWS INLDVVS IHHDPEV |
SEVNSMPYTNKY I SETLRRAT I LPWFSRKAAQDFE I DFYK IKKGWS INLDVVS IHHDPEV |
SEVNNMPYTAKY I SETLRRAT I LPWFSRKAAQDFE I DFYK I EKGWSVNLDVVS IHHDPEI |
SEVNNMPYTAKY I SETLRRAT I LPWFSRKAAQNFE I DEYK 1EKGWS INLDVVS IHHDPEV |
SEVNNMSYTAKY I SETLRRAT I LPWFSRKASQDFE I DFYKVRKGWS INLDVVS IHHDPEV |
AEVNNMPYTAKV I SETLRRAT I LPWFSRKASQDFE I DFYK IKKGWSVNLDVVS IHHDPEV |
AEVNNMPYTVKY I SETLRRAT I LPWFSRKASQDFQ I EBYK I KKGWS INLDVVS IHHDPEV |
SEVNNMPYTNKY I SETLRRAT I LPWYSRKAAQDFE I DFYN I KKGWS INLDVVS IHHDPET |
LEVNKMPYTAKY I SETLRRAT I LPWFSRKAAQDFE I DEYN IKKGWSVNLDVVS IHHDPES |
SEVNNMPYTNKY I SETLRRAT I LPWYSRKAAQDFE I DFYQIKKGWSVNLDVVS IHHDPEV |
LEVSHMPYTNKUVSETLRRAT I LPWYSRKAAQNFE I DEYQ1KKGWSVNLDVVS IHHDPEI |
SEVNNMPYTAKY I SETLRMAT I LPWFSRKAAQDFE I EJCK IKKGWSLNLDVVS IHRDPKI |
SDMNNMPYTNKVMNETLRRAT I LPWYSRKAAQDFT I DFYQVEKGTSVNLDVVS IHHDATV |
SDVSNMPYTNKVMNETLRRAT I LPWFSRKAAQDFS I D¥YD IKKGTSVNLDVVS IHHDPAV |
SDVNNMPYTNKVMNETLRRAT I LPWFSRKAAQDFS I DBYE IKKGTSVNLDVVS IHHDPSV |
SDVNSMPYTNKYMNETLRRAT I LPWFSRKAAQDFS I DJYE IKKGTSVNLDVVS IHHDPSV |
SDVNNMPYTNKVMNETLRRAT I LPWYSRKAAQDFS I DFYAIKKGTSVNLDVVS IHHDPAV |
SEVNNMPYTTKY ISETLRRAT I LPWFSRKAAQDFE I E¥YK I VKGWS INLDVVS IHHDPGI |
SEVNNMPYTTKY I SETLRRAT I LPWFSRKAAQDFE I EFYK IVKGWS INLDVVS IHHDPG I |
DEVNNMPYTAKY INETLRRAT I LPWNSRKAAQNFE I D§YK I EKGWSVNLDVVS IHHDPEI |
TEVSHMPYTNKY INETLRRAT I LPWFSRKAAQDFK I DFYQ IKKGWSVNLDVVS IHHDPEV |
AEVNNMPYTAKY I SETLRRAT I LPWFSRKASQDFE I DYK I KKGWSVNLDVVS IHHDPEV |
SEVNNMPYTLKY INETLRRAT I LPWFSRKAAQDFD I DFYK I EKGWSVNLDVVS IHHDPEM |
SEVNNMPYTNKY I SETLRRAT I LPWYSRKAAQDFE I DFYN I KKGWS INLDVVS IHHDPET |
SEVNNMPYTNKY I SETLRRAT I LPWYSRKAAQDFE I DBYQ I KKGWSVNLDVVS IHHDPEV |
SEVNNMPYTAKY I SETLRMAT I LPWFSRKAAQDFE I EFCK IKKGWSLNLDVVS IHRDPK I |
SDVNNLPYTAKVLSETLRRAT I LPWYSRKAALDFE 1 GBYQIKKGWSVNLDVVS IHHDARV |
SEVNNMPYTNKY INETLRRAT I LPWFSRKAAQDFE I DFYE IKKGWS INLDVVS IHHDPQV |
AEVNNMPYTAKY I SETLRRAT I LPWFSRKAVQDFEMDECK I KKGWSVNLDVVS IHHDPEV |
SEVNNMPYTAKY I SETLRMAT I LPWFSRKAAQDFE I EJCK IKKGWSLNLDVVS IHRDPK I |
AEVNNMPYTAKY I SETLRRAT I LPWFSRKASQDFE I DFYK I KKGWSVNLNVVS IHHDPEV |
_@ @.YT KV@ ETLR ATILPW SRKA _F @ Go @ KG S@NL_VVSIH+D.

FPDPYKFNPSRFDETLRPFSFLGFGSGPRMCPGLNLAKLE ICVF IHHLVTKYNWKPLEK- |
FPDPQRFNPTRFDEL IKPYSFLGFGSGPRMCPGMNLAKLE ICVF IHHLVTRYRWRPMEK- |
FPDPQKFDPTRFGAPLRPFSFLGFGSGPRMCPG INLAKLE ICVF IHHLVTRYNWRPLEK- |
FPQPEVFYPSRFDEPLKPFSFLGFGSGPRMCPG INLAKLE ISIFIHHLACRYRWTPLER- |
FPDPEKFDPSRFDESLKPFTFLGFGSGQRMCPG INLAKLE I SVF IHHLVCKYNWKPLEK- |
FSDPEKFDPSRFDZPLRPFSFLGFGSGPRMCPGMNLAKLE ISVF IHHL INKY WWRTLEE- |
FQDPEKFDPSRFDETLRPFSFLGFGSGPRMCPGMNLAKLE ICVF IHHLVNRYRWRHLEK- |
FPDPEKFDPSRFDEPLRPFSFLGFGSGPRMCPGMNLAKLE I CVF IHHLVNRYRWRPLEN- |
FPDPEKFDPSRFDAPLKTFSYLGFGSGPRMCPGMNLAKLE ICIFIHHLVCKYRVRALEK- |
FPDPQNFDPSRFDAPVKPFSFLGFGSGPRMCPGMNLAKLE ISIFIHHL ICRYRWRPLER- |
FPDPEKFDPTRFDAPLRSYNYLGFGNGPRMCPG INLAKLE ICIFIHHLVTRYNWTAMEK- |
FPDPEKFDPSRFDEPLKPFSFLGFGSGQRMCPG INLAKLE I SVF IHHLVCKYRWRPLES- |
FPNPEKFDPSRFDDPLKPFSFLGFGSGPRMCPG INLAKLE I SVFLHHLVCRYNWTPLDT- |
FADPEKFNPDRFDGTLKPYSFLGFGSGPRMCPGMSLAKLE I CVFVHHLVCRY§WKPMEE- |
FADPERFHPDRFDAVKPYSFLGFGSGPRMCPGMNLARLE I CVFVHHLVCRYTWKPLAD- |
FADPERFNPNRFDETLKPYSFLGFGSGPRMCPGMSLAKLE I CVFVHHLVCRY$WKPLEN- |
FADPYKFDPNRFDBTLKPYSFLGFGSGPRMCPGMSLARLE I CVF IHHLVCRY§WTPLED- |
FADPNRFDPNRFDETLKPYSFLGFGSGPRMCPGMSLAKLE I CVFVHHLVCRY YWKPLED- |
FANPEKFDPSRFDAP IKTFSFLGFGSGPRMCPG INLAKLE ICIFIHHLVCRYNWRALEK- |
FANPEKFDPSRFDAP IKTFSFLGFGSGPRMCPG INLAKLE I CIFIHHLVCRYNWRALEK- |
FPNPQKFDPSRFDRPLKPFSFLGFGSGQRMCPG INLAKLE I SVFIHHLVCRYNWIPLEK-|
FPDPQKFNPSRFDAILRPFSFLGFGSGPRMCPG INLARLEISIFIHHLVCRYNWRPLEK- |
FSDPEKFDPSRFDETLRPFSFLGFGSGPRMCPGMNLAKLE ICVF IHHLVNRYNWRPLEE- |
FPNPEKFDPSRFDEP I KPFSFLGFGSGPRMCPG INLAKLE I CVF IHQLVCRYNWSPLEK- |
FPDPEKFDPSRFDAPLKTFSYLGFGSGPRMCPGMNLAKLE ICIFIHHLVCKYRWRALEK- |
FPDPEKFDPTRFDAPLRSYNYLGFGNGPRMCPG INLAKLE ICIFIHHLVTRYRWTAAEK- |
FPNPEKFDPSRFDDPLKPFSFLGFGSGPRMCPG INLAKLE I SVFLHHLVCRYRWTPLDT-|
FPEPQKFDPSRFEAPLKPFSFLGFGSGPRMCPG INLAKLE I SVFIHHLVCKYRWTSLEEG|
FPDPEKFDPSRFDAPVKSFSFLGFGSGPRMCPG IN1 TCMKDHYRLHYTFLHGEWKPLEK- |
FPDPEKFEPSRFDAPVKPFSFLGFGSGPRMCPG INLAKIEISIFIHHLVCRYRWRPLSK- |
FPNPEKFDPSRFDDPLKPFSFLGFGSGPRMCPG INLAKLE I SVFLHHLVCRYRQMT----|
FPDPEKFDPSRFDETLRPFSFLGFGSGPRMCPGMNLAKLE I CVF IHHLVNRYFWRPLEK- |
F _P FPRF (@+.$ $LGFG G RMCPG@ @. @ o @H +

DDSVQPTLVRMPKNKYPVVVESIL-
DDCVQPTLVRMPKNKYP I I VEP-L~
DDSVQPTLVRMPKNKYPVVVEP-L -
DDSVQPTLVRMPKNKYPVLVEP-L~
DDSVQPTLVRMPKNKYP IVAEP-L -~~~
ENSVQPTVVRMPKNKYP I IVEA-LKSNE
DNSVQPTLVRMPKNKYP I IVEA-L----
ESSVQPTLVRMPKNKYP I IVEA-L----
DDSVQPTLVRMPKNKYP IMVEP-L~
DDSVQPTLVRMPKNKYP IMVEP-L-~---
NDSVQPTLVRMPKNKYPVFVEP-L~-~--
DESVQPTLVRMPKNKYP I I VEQ-F~
DDSVQPTLVRMLKNKYPVMVEP-L~-~---
DNSVQPTLVRMPKNKYP ILATA-L----
DDAVQPTLVRMPKNKYP I IATA-L~
DDTVQPTLVRMPKNKYP I IPTA-L----
DDSVQPTLVRMLRNKYPIVAAA-1
DDTVQPTLVRMPKNKYP IMPTA-L~
DDSVQPTLVRMPRNKYP IAVEP-L -
DDSVQPTLVRMPRNKYP IAVEP-L -
DDSVQPTLVRMPKNKYP IVVES-L-
DDSVQATLVRMPKNKYP ILVDP-L~
DNSVQPTLVRMPKNKYP I I VEA-L-
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DDFVQPTLVRMPKNKYP IMVEP-L~
DDSVQPTLVRMPKNKYPVFVEP-L----
DDSVQPTLVRMLKNKYPVMVET-L-~--~
NDSVQPTLVRMPKNKYP I IVEP-L~
DDSVQPTLVRMPRNKYPV IVEP-L----
DDTIHPTLVRMPKSKYP IVVDP-L~----
~-PSKPTLVRMLKNKYPVMVET-L~
DNSVQPTLVRMPKNKYP I IVEA-L----
J-TGVRM + KYP@ o
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GNSKPLSGWLNGFGR I LNKRVCE I PVPLFFAARPFNQQ 1 SDVMKQLSKKFASNCSE ILS-

—---GGLDGEQKQL INKLVNFRMKEGKRTRVRAIVYQTFHRPAR|
-GGLDGEQKLL IKKLVNFRMKEGKRTRVRAIVYQTFHRPAR |
—---GGLDGEQKLL IKKLVNFRMKEGKRTRVRAIVYQTFHRPAR|
77777777777777777777 GGLDGEQKLL IKKLVNFRMKEGKRTRVRAIVYQTFHRPAR |

MKEGKRTRVRAIVYQTFHRLAR|
NISASSSKAASNCSEILSYMGGLDGEQKQLIKKLVNFRMKEGKRTRVRAIVYQTFHRPAR[
—--GDFDGEQKEL IKKLVNFRMIDGKRTRVRAIVYKTFHRLAR|
-GDFDGEQKEL IKKLVNFRMIDGKRTRVRAIVYKTFHRLAR |
-GDFDGEQKEL IKKLVNFRMIDGKRTRVRAIVYKTFHRLAR |
-GDFDGEQKEL IKKLVNFRMIDGKRTRVRAIVYKTFHRLAR |
-GDFDGEQKEL IKKLVNFRMIDGKRTRVRAIVYKTFHRLAR |
-GDFDGEQKEL INKLVNFRMIDGKRTRVRAIVYKTFHRLAR |
—--GGLDGEQKEL IKKLVNFRMKEGKRTKVRV ILSQTLNRPAQ|
—---GGLDGEQKEL IKKLVNFRMKEGKRTRVRAILYQTLNRPAQ|
—-YMGGLDGEQKQL IKKLVNFRMKE=-==========—— St |
. O_.__+ @@J+00@_S$+M _.++_+@+ @0 j J

~TERDV IKLMVDAVEH 1KP I CEVEKVGVAGK 1 YDVPG IVARDRQQTLAIRWILGAAFKRR|
~TERDV IKLMVDAVEN1KPICEVAKVGVAGT I YDVPG IVARDRQQTLAIRWILEAAFKRR|
~TERDV IKLMVDAVEN1KPICEVAKVGVAGT I YDVPG IVARDRQQTLAIRWILEAAFKRR|
~TERDV IKLMVDAVEN1KPICEVAKVGVAGT I YDVPG IVARDRQQTLAIRWILEAAFKRR|
~TERDV IKLMVDAIDNIKPICEVEKVGVAGT I YDVPGIVARDRQQTLAIRWILEAAFKRR|
RTERDV IQFLVDAVENIKPICEVEKVRVAGT I YDVPGIVARDRQQTLAIRWILEAAFKRR |
~TERDV IKLMVDAVDNIKPICEVVKVGVAGT I YDVPG I LARDRQQTLAIRWILGAAFKRR|
~TERDV IKLMVDAVDNIKPICEVVKVGVAGT I YDVPG IVARDRQQTLAIRWILGAAFKRR|
~TERDV IKLMVDAVDNIKPICEVVKVGVAGT I YDVPG IVARDRQQTLAIRWILGAAFKRR|
~TERDV IKLMVDAVDNIKPICEVVKVGVAGT I YDVPG IVARDRQQTLAIRWILGAAFKRR|
~TERDV IKLMVDAVDNIKPICEVVKVGVAGT I YDVPG IVARDRQQTLAIRWILGAAFKRR|
~TERDV IKLMVDAVDNIKPICEVVKVGVAGT I YDVPG IVARDRQQTLAIRWILGAAFKRR|
~TERDG IKLMVEAVEN1KP I CEVEKVRVATTFYGVPG I VANDRQQTLAIRWI FEAAFKRR|
~TERDG IKLMVEAVEN1KP I CEVEKVRVAATFYDVPG IVARDRQQTLAIRWILEAAFKRR|
-------------- YNIKP ICEVEKVRIAGT 1YDVPG I VAKDRQQTLAIRWILEAAFKRR|

._+_ @jo@@_.0_jIKPICEV KV @A. oY VPGI@AjDRQQTLAIRWIO AAFKRR
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Fig. S1B: An example of GSA-MPSA
phase0 y phasel y phase2
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>RBP_M50_Trd.1 [15:150] ( 1 - 150 )

M-GGLDGEQKQL INKLVNFRMKEGKRTRVRAIVYQTFHRPAR-TERDV IKLMVDAVEH K|
M-GGLDGEQKLL 1 KKLVNFRMKEGKRTRVRAIVYQTFHRPAR-TERDV IKLMVDAVEN IK |
M-GGLDGEQKLL I KKLVNFRMKEGKRTRVRAIVYQTFHRPAR-TERDV IKLMVDAVEN IK |
M-GGLDGEQKLL IKKLVNFRMKEGKRTRVRAIVYQTFHRPAR-TERDV IKLMVDAVEN IK |
M-GDFDGEQKEL 1 KKLVNFRMIDGKRTRVRAIVYKTFHRLAR-TERDV IKLMVDAVDN IK |
M-GDFDGEQKEL I KKLVNFRMIDGKRTRVRAIVYKTFHRLAR-TERDV IKLMVDAVDN IK |
M-GDFDGEQKEL I KKLVNFRMIDGKRTRVRAIVYKTFHRLAR-TERDV IKLMVDAVDN IK |
M-GDFDGEQKEL 1 KKLVNFRMIDGKRTRVRAIVYKTFHRLAR-TERDV IKLMVDAVDNIK |
M-GDFDGEQKEL 1 KKLVNFRMIDGKRTRVRAIVYKTFHRLAR-TERDV IKLMVDAVDNIK |
M-GDFDGEQKEL INKLVNFRMIDGKRTRVRAIVYKTFHRLAR-TERDV IKLMVDAVDNIK |
MWGGLDGEQKEL 1 KKLVNFRMKEGKRTKVRV ILSQTLNRPAQ-TERDG IKLMVEAVENIK|
M-GGLDGEQKEL 1 KKLVNFRMKEGKRTRVRAILYQTLNRPAQ-TERDG IKLMVEAVENIK|
M-GGLDGEQKQL I KKLVNFRMKEGKRTRVRAIVYQTFHRLAR-TERDV IKLMVDAIDNIK|
M-GGLDGEQKQL I KKLVNFRMKEGKETRVRAIFYQTFHRPAR-TERDV IKLMVDAVENIK|
M-GGLDGEQKQL I KKLVNFRMKEGKRTRVRAIVYQTFHRPARRTERDV I QFLVDAVEN IK |
M G ODGEQK LIjKLVNFRM _GKjT+VR lo jTojR Aj TERD 1jo@V_A@_jIK

PICEVEKVGVAGK1YDVPGIVARDRQQTLAIRWILGAAFKRRISYRISLEKCSFAEILDA]
PICEVAKVGVAGT 1YDVPGIVARDRQQTLAIRWILEAAFKRRISYRISLEKCSFAEILDA]
PICEVAKVGVAGT 1YDVPGIVARDRQQTLAIRWILEAAFKRRISYRISLEKCSFAEILDA]
PICEVAKVGVAGT 1YDVPGIVARDRQQTLAIRWILEAAFKRRISYRISLEKCSFAEILDA]
PICEVVKVGVAGT 1YDVPGILARDRQQTLAIRWILGAAFKRRISYRISLEKCSFAEILDA]
PICEVVKVGVAGT 1YDVPGIVARDRQQTLAIRWILGAAFKRRISYRISLEKCSFAEILDA]
PICEVVKVGVAGT 1YDVPGIVARDRQQTLAIRWILGAAFKRRISYRISLEKCSFAEILDA]
PICEVVKVGVAGT 1YDVPGIVARDRQQTLAIRWILGAAFKRRISYRISLEKCSFAEILDA]
PICEVVKVGVAGT 1YDVPGIVARDRQQTLAIRWILGAAFKRRISYRISLEKCSFAEILDA]
PICEVVKVGVAGT 1YDVPGIVARDRQQTLAIRWILGAAFKRRISYRISLEKCSFAEILDA]
PICEVEKVRVATTFYGVPGIVANDRQQTLAIRWIFEAAFKRRISYKISLEKCSFDEILDA]
PICEVEKVRVAATFYDVPGIVARDRQQTLAIRWILEAAFKRRISYRISLEKCSFDEILDA]
PICEVEKVGVAGT 1YDVPGIVARDRQQTLAIRWILEAAFKRRISYRISLEKCSFAEILDA]
PICEVEKVRIAGT1YDVPGIVAKDRQQTLAIRWILEAAFKRRISYRISLEKCSFAEILDA]
PICEVEKVRVAGT 1YDVPG I VARDRQQTLAIRWILEAAFKRRISYRISLEKCSFDEILDA]
PICEV KV @A. oY VPGI@AJDRQQTLAIRWIo AAFKRRISY+ISLEKCSF EILDA

YRKRG I ARKKRENLHGLASTNRRFAHFRWW
YQKRGSARRKRENLHGLASTNRSFAHFRWW
YQKRGSARRKRENLHGLASTNRSFAHFRWW
YQKRGSARRKRENLHGLASTNRSFAHFRWW
YRKRG I SRKRRGNLHGLASTNRSFAHFRWW
YRKRG I SRKRRENLHGLASTNRSFAHFRWW
YRKRG I SRKRRENLHGLASTNRSFAHFRWW
YRKRG I SRKRRENLHGLASTNRSFAHFRWW
YRKRG I SRKRRENLHGLASTNRSFAHFRWW
YRKRG I SRKRRKNLHGLASTNRSFAHFRWW
YRKRG I ARKKRENLHRLASTNRSFAHFRWW
YRKRG I ARKKRENLHRLASTNRSFAHFRWW
YRKRG I ARKKRENLHGLASTNRSFAHFRWW
YRKRG I ARKKRENLHGLSSTNRSFAHFRWW
YKKMG I ARKKRENLHGLASTNRSFAHFRWW
YjK G .R++R NLH L.STNR FAHFRWW
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Aquicoer22023107
Arablyral6051447
Arabthal 19639586
Arabthal 19643610
Oryzsati24147382
Zea_mays20838612
Zea_mays20839405
Zea_mays20865706
Zea_mays20841553
Setaital19693586
Cucusatil6966640
Cucusatil6971357
Ricicomm16828883
Gossraim26824973
Caripapal6415391

Aquicoer22023107
Arablyral6051447
Arabthal 19639586
Arabthal 19643610
Oryzsati24147382
Zea_mays20838612
Zea_mays20839405
Zea_mays20865706
Zea_mays20841553
Setaital19693586
Cucusatil6966640
Cucusatil6971357
Ricicomm16828883
Gossraim26824973
Caripapal6415391
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41
12
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18
11
13
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13
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156
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92
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105
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55
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59
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37
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125
216
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152
123
165
124
115
129
122
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123
123
123
123
123
119
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123
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123
123
126
123
123
126
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97
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122

182
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184
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184
275
185
211
182
224
183
174
188
181
182
182
182
182
182
182
178
182
182
182
182
182
182
185
182
182
185
183
156
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188
182
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270
242
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233
247
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241
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244
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247
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299
390
300
326
299
339
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297
297
297
297
297
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297
297
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297
297
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275
297
297
300
298
271
305
306
297
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380
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393
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348
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453
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411
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404
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408
408
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380
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411
408
385
418
419
410

465
465
467
467
467
558
469
494
463
507
466
458
478
458
459
459
465
465
463
463
458
462
462
468
462
462
462
434
461
462
465
462
439
472
473
464

(before)

>P450_M50_Org.4 [36:685] ( 1 - 685 )

|
|
|
|
MWKK I EFGLGDNGSEQNQ I YHPNFGEFGVMRLY ICTIV IEPVHDGFVPLFNPIYTRCLAC|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
FLHTTSFSTQLAATTTTTTPTLSTPTIQLLL----—- S EF|
|
LLLHLFSSHNFFTIQLPSQDFHPIYNLLN- |
|
vl
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

FY-FMIP.
FT-FIFC

ME 1S-SILYSMLCMLAFV|

M VS-LILC FFF

MDASNYQITLP-LFLF-
MDASNYQITLP-LFLF-
MDSPS--LILP-FFYF-
M

SICF1---LCFYLF---LKFI ~SSNGRNLPLPPGTLGWPY IGETFELYSQNPNVFFA]
LCFYLF---LKFI ~SSNGRNLPLPPGTLGWPY IGETFELYSQNPNVFFA]
FLFHSL---LKFF--SPTRTQQKLPLPPGTLGWPY IGETFQLYSQNPNVFFA]
LKFF---DSNNHRNLPLPPGSLGWPY IGETFQLYSQNPNVFFA|
SISFV--~FLLISL---LNFF--FPSNSSAKLPLPPGSLGWPY IGETFQLYSQNPNVFFA]
SIFLI---FLFCCL~---FKSF----KSNSRQLPLPPGTLGWPY IGETFQLYSQNPNVFFA|
LKLFSFFSASTARKLPLPPGSLGWPY IGETFQLYSQNPNVFFA|
SILF1---FLFNFL---LNLF---KSKKSRDLPLPPGTLGWPY IGETFQLYSQNPNVFFA|
PFLFI---FLFHSL-~~LLHF---FKPNRPKLPLPPGTMGWPY I GETFHLYSQNPNVFFA|
-ASDRPQSLPLPPGTMGWPYMGETFQLYSQDPNVFFA]
ILSAS---LLLRYA-~-LHLL----ASARRRLPLPPGTLGWPYLGETFQLYSQDPNVFFA|
ASALI---FFFSP1---1KLF---L1SARHKIPLPPGSLGWPY IGETFQLYSQNPNVFFA]
FTPSSPKLPLPPGSLGWPYVGETFQLYSQNPNVFFA]
SNSAMKKLPLPPGT IGWPY IGETFQLYSQNPNVFFT|
~DCGVKKLPLPPGSLGWPY IGETFQLYSQNPSFFFA|
~DFGVKKLPLPPGALGWPY IGETFQLYSQNPSFFFA]
~AFASKKLPLPPGTLGLPY IGETFQLYSQNPNVFFA]
~AFASKKLPLPPGTLGLPY IGETFQLYSQNPNVFFA]
~RLGSSKLPLPPGTMGWPYVGETFQLYSQDPNVFFQ|
~RFGSSKLPLPPGTMGWPYVGETFQLYSQDPNVFFQ|
~RRGSSKLPLPPGTMGWPYVGETFQLYSQDPNVFFQ|
~HRVSSKPPLPPGTMGWPYVGETFQLYSRDPNVFFA|
~RRGPSKLPLPPGTMGWPYVGETFQLYSQDPNVFFA]
~RRGSSTLPLPPGTMGWPYVGETFQLYSQDPNVFFA]
~RSSSTNLPLPPGTMGYPYVGETFQLYSQDPNVFFA]
~RSSSTKLPLPPGTMGYPYVGETFQLYSQDPNVFFA]
~RSSSTSLPLPPGTMGYPYVGETFQLYSQDPNVFFA]
~RSSSSKLPLPPGTMGYPYVGETFQLYSQDPNVFFA]
~RSSSSKLPLPPGTMGYPYVGETFQLYSQDPNVFFA]
~RSSSSKLPLPPGTMGYPY IGETFQLYSQDPNVFFA]
~RSSSSQLPLPPGTMGYPYVGETFQLYSQDPNVFFA]
~SFGNVKLPLPPGTMGWPY IGETFQLYSQNPNTFFA|
SLGHVKLPLPPGTMGWPY IGETFHLYSQNPNTFFA|

AALFL---CLLRFI---AGIR
AALFL---CVLRFIVSAVGFR
AALFL---CLLRFV---AGFR
VALFL---CLLRFA---AGFR
AALFL---CLLRLIASVAGSR
LIFSI---FVLNKI---LKLL.

~SRRRHQLPLPPGTMGWPYVGETFQLYSQDPNVFFA]

~SRRRHQLPLPPGTMGWPYVGETFQLYSQDPNVFFA]

AVSSI---LFGK--~ ~WRRRHQLPLPPGTLGYPYVGETFQLYSQDPNVFFS|
00 PLPPG.@GOPY@GETFjLYSj_P FF

SKVKRYGS IFKTHILGCPCVMI SSPEAAKFVLVTRAHLFKPTFPASKERMIGKQAIFFHQ|
SKVKRYGS IFKTHILGCPCVM I SSPEAAKFVLVTRAHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGSVFKTHILGCPCVMI SSPEAAKFVLVTRAHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGSVFKTHILGCPCVM I SSPEAAKFVLVSRAHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGSVFKTHILGCPCVMISSPEAARFVLVSKAHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGSVFKTHILGCPCVMI SSPEAAKFVLVTRAHLFKPTFPASKERMLGKQAIFFHQ|
SKQERYGT IFKTHILGCPCVMI SSPEAAKLVLVTKAPLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGS I FKTHILGCPCVMI SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFSQ|
SKQKRYGS I FKTHILGCPCVM I SSPDAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFNQ|
SKRKRYGS IFKTHILGCPCVMISSPEAAKFVLVTKSHLFKPTFPASKERMLGKEAIFFHQ|
KKQSRYGS I FKTHILGCPCVM I SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ]
SKIKRNGS I FKTHILGCPCVMI SSPAAAKFVLLTKSHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRNGS I FKTHILGCPCVM I SSPEAAKFVLVTRSHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGS IFKTHILGCPCVMVSSPEAAKFVLVTKSHLFKPTFPASKERMLGRQALFFHQ|
SKVKKYGS IFKTHILGCPCVM I SSPEAAKLVLVTKAHLFKPTFPASKERMLGKQAIFFHQ|
SKVKKYGS I FKTHILGCPCVM I SSPEAAKLVLVTKAHLFKPTFPASKERMLGKQAIFFHQ|
SKVKKYGSIFKTY ILGCPCVMI SSPEAAKQVLVTKANLFKPTFPASKERMLGKQAIFFHQ|
SKVKKYGS IFKTY ILGCPCVM I SSPEAAKQVLVTRANLFKPTFPASKERMLGKQAIFFHQ|
TKQRRYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGSVFKTHVLGCPCVMISSPEAAKFVLVTKAHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKPTLPASKERMLGKQAIFFHQ|
SKQKRYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ|
SKQKRYGSVFKTHVLGCPCVMI SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ|
AKQRRYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ|
AKQRRYGSVFKTHVLGCPCVMI SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAI FFHQ|
AKQKRYGSVFKTHVLGCPCVMI SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ|
SKQRRYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ|
SKQRRYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ|
SKQRRYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKPTFPASKERMLGKQAIFFHQ|
SKQRRYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKPTFPASKERMLGKHAIFFHE |
SKIKKYGS I FKTHVLGCNCVM I SSPEAAKLVLVTKSDLFKPTFPASKERMLGKQAIFFHQ|
SKVKKYGS I FKTHVLGCPCVM I SSPDAAKTVLVTRAHLFKPTFPASKERMLGKQA I FFHQ|
CKVKKFGSILKTHILGCPCVMVSSPEAAKFVLVTKSNLFKPTFPASKERMLGRQAIFFHQ|
SKVKKFGSILKTHILGCPCVMVSSPEAAKFVLVTKSNLFKPTFPASKERMLGRQAIFFHQ|
SKIKKFGSIFKTHILGCRCVMIASPEAAKFVLVTKSHLFKPTFPASKERMLGRQAIFFHQ|
K +$G.@oKT @LGC CVM@.SP AA+ VL@.+. LFKPTOPASKERM@G+jA@FF _

GDYHIKLRKLVLRAFMPEA KNI 1PDIECIAKDSLQSWQG-RL INTYQEMKIYTFNVALL |
GDYHTKVRKLVLRAFLPEAIKNI IPDIECIAKDSLQSWQG-RL INTYQEMKTY TFNVALL |
GEYHTKLRKLVLRAFVPES IKY IVSDIET IAKDALKSWEG-RIVNTFQEMKTY TFDVALL |
GDYHAKLRKLVLRAFVPEAIKSIVCDIESIAIDSLKSWEG-R 1 INTFQEMKTYSFNVALL |
GDYHNKLRKLVLRAFVPDAIKS 1VSD I ES I AKESVHSWEG-RD INTFQEMKTYAFNVALL |
GEYHAKLRKLVLRAFMPEAIKS 1VSDIES IAKDSLQSLEG-RE I TTFLEMKTY TFNVALL |
GDYHAKLRKLVLRAFMPGA IKN1VSN 1 DS IATQTLQSWEG-RS INTFQEMKTY TFNVALL |
GQYHAKLRKLVLRAFVPEA IKSFVSN 1ES IAKDSLQSLEG-RL I TTFQEMKTY TFNVALL |
GPYHAKLRKLVLRAFMPDS IKN1VPNIES IAKHSLHSLQG-RL I TTFQEMKTY TFNVALL |
GAYHMKLRKLVLRAFLPEAIKN1VPD QN IAKDSLQYWEG-RL INTFQEMKSY TFNVALL |
GDYHAKLRKLVLRAFMPEA IKSRVAG | ESVAVDSLQSWEG-RLVNTFQEMKTYAFKIALL |
GDYHAKLRKLVLRAFMPTALKNKVGD I EAIAKDSLQSWEG-RSFNTYQEMKTIETFNVALL |
GDYHAKLRKLVLRAFMPEA IRS IVPD1ES IAKDSLQSWEG-RLVNTFQEMKTETFNVALL |
GDYHSKLRKLVLRAFMPEA IKN 1VSQVDNLAVHSLQSWDG-QL INTFQEMKTYAFNVALM |
GEYHAKLRKLVLRAFKPEAIKNIVPDIES IAITSLQSMQG-RL INTYQEMKTY TYNVALL |
GEYHAKLRKLVLRAFKPEAIKN1VPDIES IAINSLESMQG-RL INTYQEMKTY TYNVALL |
GDYHAKLRKLVLQAFKPDS IRNT IPDIESIAITSLESFQG-RL INTYQEMKTY TFNVALI |
GDYHAKLRKLVLQAFKPDS IRNT IPDIESIAITSLESFEG-RL INTYQEMKTYTFNVALI |
GDYHAKLRKLVLRAFMPES IRNMVPD 1ES IAQDSLRIWEG-TMINTYQEMKTY TFNVALL |
GDYHAKLRKLVLRAFMPES IRNMVPD 1ES IAQDSLRSWEG-TMINTYQEMKTY TFNVALL |
GDYHAKLRKLVLRAFMPEA IRNMVPN 1ES IAQDSLRTWOG-TMINTYQEMKTY TFNVALL |
GDYHTKLRKLVLRAFMPES IRDMVPD 1 ES IAQDSLRSWVG-TKINTYQEMKTY TFNVALL |
GDYHAKLRKLVLRAFMPEA IRDMVPD 1 ES 1AQDSLRNWOG-TMINTYQEMKTY TFNVALL |
GDYHAKLRKLVLRAFMPES IRDMVPD IET 1AQDSLRNWOG-TMINTYQEMKTY TFNVALL |
GDYHSKLRKLVLRAFMPDA IRNMVPHIES I AQESLNSWDG-TQLNTYQEMKTY TFNVALI |
GDYHSKLRKLVLRAFMPDA IRNMVPHIES I AQESLNSWDG-TQLNTYQEMKTY TFNVALI |
GDYHSKLRKLVLRAFMPDS IRNMVPN 1ES 1AQESLNSWDG-TQLNTYQEMKTY TFNVALI |
GDYHAKLRKLVLRAFMPDSVRNMVPN 1 ES 1AQESL SAWDG-TQLNTYQEMKTY TFNVALL |
GDYHAKLRKLVLRAFMPDSVRNMVPHIES I AQESLSSWDG-TQLNTYQEMKTY TFNVALI |
GDYHSKLRKLVLRAFMPDS IRNMVPN 1 ES 1AQESLNSWDG-TQLNTYQEMKTY TFNVALI |
GDYHAQLRKLVLRAFMPDSVRNMVAN 1 ES I ARESLSSWDG-TQLNTYQEMKTY TFNVALI |
GDYHSKLRKLVLRSFMPES IKN1VPQIESLAVKSLESWEG-QL I TTFQEMKTYAFNVALL |
GDYHSKLRKLVLRAFTPDS IKN1VPD I ESLAVTSLQSWDG-KL I TTFQEMKTYAFNVALL |
GDYHSKLRKLVLRAFLPQS | QHAVPQVESLAVQALQYWESLPQINTYLEMKSYTFNVALL |
GDYHSKLRKLVLRAFLPQS | QHAVPQVESLAVQALQSWESLPQINTYLEMKS Y TFNVALL |
GDYHAKLRKLVLRAFLPRSLQHIVPRVESLALRS I RSWEAAEE INTYLEMKTVTFNVALL |
G YH JGRKLVLj.F P .@j @ @_@A .@ o . o T$ EMK $.$j0ALG

SIFG-KDEVLYREDLKRCYY ILEKGYNSMP INLPGTLFHKSMKARKELAQIVAKI ISTRR|
SIFG-KDEVLYREDLKRCYY ILEKGYNSMP 1 SLPGTLFHKSMKARKELAQIVAKI ISTRR|
SIFG-KDEFQYREDLKRCYY ILEEGYNSMP INLPGTLFHKAMKARKELAQILAKTLSTRR]|
SIFG-KDEFLYREDLKRCYY ILEKGYNSMP INLPGTLFNKSMKARKELAQILAKILSTRR]|
SIFG-KDEFQYREELKRCYY ILEKGYNSMP INLPGTLFHKAMKARKELAQILAKTLSSRR|
SIFG-KDEVLYREDLKRCYY ILEKGYNSMP INLPGTLFNKSMKARKELAQILAKILSTRR|
SIFG-KDEILYREELKKCYY ILEKGYNSMP INIPGTLFNKSMKARKELAQILAKILSTRR|
SIFG-EDEVKYREDLKRCYY ILEKGYNSMP INIPGTLFNKSMKARKELAQILAKI ISTRR|
SIFGKDDQVLYREDLKRCYY ILEKGYNSMP INLPGTLFNKSMKARKE IAQILAKI ISTRR|
SIFG-KDEVLYREDLKRCYY ILEKGYNSMP INLPGTLFNKSMKARKELARILAKILSTRR|
SIFG-KDEIKYREDLKKCYY ILEKGYNSMP INLPGTLFHKSMKARKELARILAKILVTRR]|
SIFG-KDEILYREDLKRCYY ILEKGYNSMS INIPGTLFHKSMKARKELAQILAKI ISTRR|
SIFG-KDEILYREDLKRCYY ILEKGYNSMP INLPGTLFHKSMKARKELAQILAKI ISTRR|
SIFG-KDE ILYREELKRCYYVLERGYNSMP INLPGTLFNKSMKARKELAQILARILSTRR]|
SIFG-KDEMLYREDLKRCYYVLETGYNSMP INLPGTLFHKSMKARKELAKMLAK I ISVRR|
SIFG-KDEMLYREDLKRCYYVLETGYNSMP INLPGTLFHKSMKARKELAKILAKI ISVRR|
SIFG-KDEFLYREELKKCYY ILEKGYNSMP INLPGTLFNKAMKARKELAK IVAKI ISTRR|
SIFG-KDEFLYREELKKCYY ILEKGYNSMP INLPGTLFNKAMKARKELAK IVAKI ISTRR|
SIFG-KDEVLYREDLKRCYY ILEKGYNSMPVNLPGTLFHKSMKARKELSQILARILSERR|
SIFG-KDEVLYREDLKRCYY ILEKGYNSMPVNLPGTLFHKSMKARKELSQILARILSERR|
SIFG-KDEVLYREDLKRCYY ILEKGYNSMPVNLPGTLFNKSMKARKELSQILARILSERR|
SIFG-KDEVLYREDLKRCYY ILEKGYNSMPVNLPGTLFHKAMKARKELSQILARILSERR|
SIFG-KDEVLYREDLKRCYY ILEKGYNSMPVNLPGTLFHKAMKARKELSQILARILSERR|
SIFG-KDEVLYREDLKRCYY ILEKGYNSMP INLPGTLFHKAMKARKELSQILARILSERR|
SILG-KDEVFYREDLKRCYY ILEKGYNSMP INLPGTLFHKAMKARKELAQILANILSKRR|
SILG-KDEVYYREDLKRCYY ILEKGYNSMP INLPGTLFHKAMKARKELAQILANILSKRR|
SILG-KDEVFYREDLKRCYY ILEKGYNSMP INLPGTLFHKAMKARKELAQILANILSKRR|
SILG-KDEIFYREDLKRCYY ILEKGYNSMP INLPGTLFHKAMKARKELAHILAKILTKRR|
SILG-EDAVFYRENLKRCYY ILEKGYNSMP INLPGTLFHKAMKARKELAQILANILSKRR|
SILG-KDEVFYREDLKRCYY ILEKGYNSMP INLPGTLFHKAMKARKELAQILAKILSKRR|
SILG-EDAVLYREDLKRCYY ILEKGYNSMP INLPVTLFHKAMKARKELAQILANILSKRR|
SIFG-KDEVLYREDLKECYYSLEKGYNSMP INFPGTLFHKAMKARKELSKILAKILSLRR|
SILG-KDEVLYREDLKRCYYDLEKGYNSMP INLPGTLFHKAMRARKQLSKILAKILSLRR|
SIFG-KDATLYREDLKRCYY ILEKGYNSMPVNLPGTLFHKAMKARKQLAL ILAK IMARRR|
SIFG-KDATLYREDLKRCYY ILEKGYNSMPVNLPGTLFHKAMKARKELAL ILAK IMARRR|
SIFG-NDGMMYGEELKRCYYVLEKGYNSMPVNLPGTLFHKAMKARKE IAT IVARIMATRR|
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QMK-L---DHNDLLGSFMGAKEGLTDEQIADNI 1GV 1 FAARDTTASALTWIVKYLGENPG |
QMK-L---DHNDLLGSFLGAKEGLTDEQIADNI 1GV 1 FAARDTTASALTWIVKYLGENPG |
QMK-L---DRTDLLGSFMGDKEGLTDEQIADNI 1GV1FAARDTTASVLTWILKYLEENPS |
QMK-L---QQNDLLGSFMGDKEGLSDEQIADNI 1GV 1 FAARDTTASVLTWILKYLGENPS |
QMK-L---DRNDLLGSFMEDKEGLSDEQIADNI 1GV 1 FAARDTTASVLTWILKYLGENPS |
QMK-L---DCNDLLGSFMGDKEGLTDEQIADNI 1GV 1 FAARDTTASVLTWI IKYLGENLS |
QAN-G---DHNDLLGSFMGDKEGLTDEQIADNI 1GV 1 FAARDTTASVLTWILKYLGENPS |
ETK-Q---EYNDLLGSFMGDKEGLTDEQIADN I 1GVIFAARDTTASVLTWI IKYLGENPS|
QTK-QV--DCNDLLGSFMSDKEGLTDEQIADNV 1SV IFAARDTTASVLTWI IKYLGENPS |
QUK-L---DHNDLLGSFMGDKEGLTDDQIADNI 1GV1FAARDTTASVLTWILKYLGENPS |
QMK-L---DHNDLLASFMGDKEGLTDEQIADNI 1GV 1 FAARDTTASVLTWIVKYLGENPS |
ESK-LD--DHNDLLGSFMGDKEGLTDEQIADNV 1GVIFAARDTTASVLTWIMKYLGENPS |
QRKQVE--DHKDLLGSFMGDKEGLTDQQIADNV 1GV 1 FAARDTTASVLTWIVKYLGENPS |
QRK-E---ETTDLLGSFMGDGEGLTDEQIADNV1GV1FAARDTTASVLTWIVKYLGENPS |
NHADLLGSFMGDQEDLTDEQIADN 1GV I FAARDTTASVLTWILKYLGENPS|
NHTDLLGSFMGDQENLTDEQIADN 1GVIFAARDTTASVLTWILKYLGENPS|
DHGDLLGSFMGDKEGLTDEQIADNV GV I FAARDTTASVLTWILKYLGENPS |
DHSDLLGSFMGDKEGLTDEQIADNV 1GV I FAARDTTASVLTWILKYLGENPS |
PHNDLLGSFMGDKEELTDEQIADN 1 1GV I FAARDTTASVMSWILKYLAENPN|
SHNDLLGSFMGDKEELTDEQIADN 1GVIFAARDTTASVMSWILKYLAENPN|
QNG-S---SDNDLLGSFMEDKEELTDEQIADNI 1GV 1 FAARDTTASVMTWILKYLAENPN |
DER-S---SHNDLLGSFMGDKEELTDEQIADN I 1GVIFAARDTTASVMTWILKYLAENPN|
ENR-S---SHNDLLGSFMGDKEELSDEQIADN I 1GVIFAARDTTASVMTWILKYLVENPN|
ENS-S---SHNDLLGSFMGDKEELSDEQIADN I 1GVIFAARDTTASVMTWILKYLAENPN|
QNS-S---SHTDLLGSFMEDKEGLSDEQI ASSHT®F I FAARDTTASVLTWILKYLADNPT |
QNP-S---SHTDLLGSFMEDKAGLTDEQIADNI 1GV 1 FAARDTTASVLTWILKYLADNPT |
QNS-S---THTDLLGSFMEDKEGLTDEQIADNI 1GV1FAARDTTASVLTWILKYLADNPT |
QNP-S---THKDLLGSFMEEKEGLSDEQIADNI IG
ENP-S---THKDLLGSFMEDKEGLSDEQIADN I 1GVIFAARDTTASVLTWILKYLADNPT|
QNS-G---SYKDLLGSFMEDKEGLSDEQIADNI 1GV1FAARDTTASVLTWILKYLADNPT |
QNQ-S---THKDLLGSFMEDKEGLTDEQISDNI 1GV 1 FAARDTTASVLTWILKYLADNPT |
QMK-M---NHTDLLGSFMEDSEGLTDEQIADNI 1GV1FAARDTTASVLTWIVKYLAENPS |
EMK-Q---SHNDLLGSFMQDSEGLTDEQIADN I 1GVIFAARDTTAS ILTWILKFLAENPT|
ELK-MEEEDHNDLLGSFMEDKEGLTDEQIADNY 1GVIFAARDTTASAL TWVLKFLGDNPT|
EMK- 1QEEDHNDLLGSFMVDKAGLTDEQIADNY 1GVIFAARDTTASAL TWVLKFLGDNPT|
ETK-M---EYNDLLGSFMEDKEGLTDEQIADNV 1GVIFAARDTTASALTWVLKYLGQNHS |
DLL.SF@ L.D_QI. J0@$..+_.... 0.$00+%0 __

VLQAVTEEQEAI IKSKE-KS-
VLQAVTZEQEAI IKSKE-KS-
VLEAVTREQEE I VKSKE-EG-
VLQAVTZEQEK I VASKE-KC-
VLQAVTEEQEE IVRSKE-KS—
VLQAVTHEQEAI IRSKE-KC~
VLQAVTZEQES IMRSKEDKC
VLQAVTOEQEAIMKGKE-KC~
VLQAVTZEQEAIMRGK

—~GEEEVLSWADTKKMP I TSRVIQETLRVASILSFTF|
~GEEEVLSWADTKKMP I TSRVIQETLRVASILSFTF|
—~DENIFLTWADTKKMP I TSRVIQETLRVASILSFTF|
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Fig. S1C: An example of GSA-MPSA
phaseO v phasel v phase2
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452
452
454
454
454
456
450
453
465
445
446
446
452
452
445
449
449
449
449
448
449
452
449
459
460
451
441
457
451
442
452
456
449
449
449
454

(after)
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MD—=~——- F-TFLFLLP-FA-SICF1---LCFYLFL---KF1--SSNGRNLPLPPGTLGW|
MD------F-TFLFLLP-FA-SICFI---LCFYLFL---KF1--SSNGRNLPLPPGTLGW|
F-NSIFFLL-FL-STFLI FLFHSLL---KFFSPTRTQQKLPLPPGTLGW|
ME------F-1SFFFSLSFA-SVLF I ---FLFHYLL---KFF-DSNNHRNLPLPPGSLGW |
MD—-=-=——- F-FAFFFLL-FL-SISFV---FLLISLL---NFFFPSNSSAKLPLPPGSLGW|
F-TTICFSI-AL-LLFLI HFLLKLF---SFF-SASTARKLPLPPGSLGW|
F-TFIFCF--1P-PFLF1 FLFHSLL---LHF-FKPNRPKLPLPPGTMGW|
F-TTVLFTT-VL-AILSA--SLLLRYAL--~HLL--ASARRRLPLPPGTLGW|
L-YSMLCML-AF-VVFFL--~FLIHSLIS--KLF-FTPSSPKLPLPPGSLGW|

~VSLILCF-FF-SFLAL--~FLLHRMF-~--KSS-SNSAMKKLPLPPGTIGW|
F-VSMFCLF-SF- LLLHSVF---KLF--DCGVKKLPLPPGSLGW|
F-VSMFCLF-AF- LLLHSVF---KLF--DFGVKKLPLPPGALGW|
F-VSMLCLF-TF- LLIHSIF---KFL-~-AFASKKLPLPPGTLGL |
ME------F-VSMLCLF-TF-ISFTL---LLIHSIF---KFL--AFASKKLPLPPGTLGL |
MD------F-SAMFLTL-LA-GAFFL---YFL----~-~~! SQR--RRGSSKLPLPPGTMGW |
S-SALFFTF-SA-AITIL ~SQR--HRVSSKPPLPPGTMGW |
MD------F-SALLLTL-FT-Gl IFL---YFLRCLI---SQR--RRGPSKLPLPPGTMGW |
MD------F-SGLFLTL-SA-AALFL---CLLRFIA---GVR--RSSSTKLPLPPGTMGY |
F-SGLFLTL-SA-AALFL---CLLRFIA---GIR--RSSSTSLPLPPGTMGY |
MD------F-SGMFLIF-SA-AALFL---CLLRFVA---GFR--RSSSSKLPLPPGTMGY |
MD------F-SGVFLIL-FT-VALFL---CLLRFAA---GFR--RSSSSKLPLPPGTMGY |

F-SSMFLTL-FV-AALFL---CLLRLIASVAGSR--RSSSSQLPLPPGTMGY |
F-ISLCCFLISS-LIFS1---FVLNKIL---KLL--SFGNVKLPLPPGTMGW|
MDASNYQIT-LPLFLFS-AA-VSSFL---FLLNRFL---N----SRRRHQLPLPPGTMGW|
MDASNYQIT-LPLFLFS-AAAVSSFL. SRRRHQLPLPPGTMGW|
MDSPS--LI-LPFFYFF-11-AAVSS ~RRRHQLPLPPGTLGY |
F-SDLFLTL-FA-VALFL---CLLRFIA---GIR--RSSSTNLPLPPGTMGY |

FSPSVFFLS-FA-SILLLVGGLLFKSLL---KFF-ASDRPQSLPLPPGTMGW |
F-NFMFYS--FA-SIFLI---FLFCCLF---KSF--KSNSRQLPLPPGTLGW|
F-SGMFLTF-FA-AALFL---CVLRFIVSAVGFR--RSSSSKLPLPPGTMGY |
F-YFMIPL--FA-SILFI FLFNFLL---NLF-KSKKSRDLPLPPGTLGW|
L-NSMFCM--FA-ASALI FFFSP11---KLF-LISARHKIPLPPGSLGW|
MD—-=-~~—-| F-SALFLTL-LA-GSLFL---YFLRCLI---SQR--RLGSSKLPLPPGTMGW|
MD--~---1-SALFLTL-FA-GSLFL---YFLRCLI---SQR--RFGSSKLPLPPGTMGW |

F-SALFLTL-LA-GSLFL---YFLRCL -SQR--RRGSSTLPLPPGTMGW|
FNMPLVFLL-AS-LVISF---FALKWIL---KKI-MSLGHVKLPLPPGTMGW|
00 o PLPPG.@Go

PYIGETFELYSQNPNVFFASKVKAYGS I FKTHILGCPCVMISSPEAAKFVLVTRAHLFKP |
PY IGETFELYSQNPNVFFASKVKAYGS I FKTHILGCPCVMISSPEAAKFVLVTRAHLFKP |
PY IGETFQLYSQNPNVFFASKQKAY GSVFKTHILGCPCVMISSPEAAKFVLVTRAHLFKP |
PY IGETFQLYSQNPNVFFASKQKAYGSVFKTHILGCPCVMI SSPEAAKFVLVSRAHLFKP |
PYIGETFQLYSQNPNVFFASKQKAYGSVFKTHILGCPCVMISSPEAARFVLVSKAHLFKP |
PY 1GETFQLYSQNPNVFFASKQERYGT IFKTHILGCPCVMISSPEAAKLVLVTKAPLFKP |
PYIGETFHLYSQNPNVFFASKQKAYGS I FKTHILGCPCVMISSPDAAKFVLVTKSHLFKP |
PYLGETFQLYSQDPNVFFAKKQSHYGS I FKTHILGCPCVMI SSPEAAKFVLVTKSHLFKP |
PYVGETFQLYSQNPNVFFASKQKAFGS I FKTHILGCPCVMISSPEAAKFVLVTRSHLFKP |
PY IGETFQLYSQNPNVFFTSKQKAYGS I FKTHILGCPCVMVSSPEAAKFVLVTKSHLFKP |
PY IGETFQLYSQNPSFFFASKVKRYGS I FKTHILGCPCVMISSPEAAKLVLVTKAHLFKP |
PY IGETFQLYSQNPSFFFASKVKRIYGS I FKTHILGCPCVM I SSPEAAKLVLVTKAHLFKP |
PYIGETFQLYSQNPNVFFASKVKRYGS I FKTY ILGCPCVMISSPEAAKQVLVTKANLFKP |
PY IGETFQLYSQNPNVFFASKVKRJYGS IFKTY ILGCPCVMISSPEAAKQVLVTRANLFKP |
PYVGETFQLYSQDPNVFFQSKQKAY GSVFKTHVLGCPCVMISSPEAAKFVLVTKAHLFKP |
PYVGETFQLYSRDPNVFFASKQKAYGSVFKTHVLGCPCVMI SSPEAAKFVLVTKSHLFKP |
PYVGETFQLYSQDPNVFFASKQKA GSVFKTHVLGCPCVMISSPEAAKFVLVTKSHLFKP |
PYVGETFQLYSQDPNVFFAAKQRAYGSVFKTHVLGCPCVMISSPEAAKFVLVTKSHLFKP |
PYVGETFQLYSQDPNVFFAAKQKAYGSVFKTHVLGCPCVMISSPEAAKFVLVTKSHLFKP |
PYVGETFQLYSQDPNVFFASKQRAYGSVFKTHVLGCPCVMI SSPEAAKFVLVTKSHLFKP |
PY1GETFQLYSQDPNVFFASKQRA GSVFKTHVLGCPCVMISSPEAAKFVLVTKSHLFKP |
PYVGETFQLYSQDPNVFFASKQRAfYGSVFKTHVLGCPCVMISSPEAAKFVLVTKSHLFKP |
PYIGETFQLYSQNPNTFFASK IKRJYGS I FKTHVLGCNCVMISSPEAAKLVLVTKSDLFKP |
PYVGETFQLYSQDPNVFFACKVKKFGS ILKTHILGCPCVMVSSPEAAKFVLVTKSNLFKP |
PYVGETFQLYSQDPNVFFASKVKKFGS ILKTHILGCPCVMVSSPEAAKFVLVTKSNLFKP |
PYVGETFQLYSQDPNVFFSSKIKKFGS IFKTHILGCRCVMIASPEAAKFVLVTKSHLFKP |
PYVGETFQLYSQDPNVFFAAKQRAYGSVFKTHVLGCPCVMI SSPEAAKFVLVTKSHLFKP |
PYMGETFQLYSQDPNVFFASKRKRYGS IFKTHILGCPCVMISSPEAAKFVLVTKSHLFKP |
PY IGETFQLYSQNPNVFFASKQKAY GSVFKTHILGCPCVMISSPEAAKFVLVTRAHLFKP |
PYVGETFQLYSQDPNVFFASKQRAYGSVFKTHVLGCPCVMI SSPEAAKFVLVTKSHLFKP |
PY 1GETFQLYSQNPNVFFASKQKFAYGS I FKTHILGCPCVMISSPEAAKFVLVTKSHLFKP |
PY IGETFQLYSQNPNVFFASK IKAFGS I FKTHILGCPCVM I SSPAAAKFVLLTKSHLFKP |
PYVGETFQLYSQDPNVFFQTKQRAGSVFKTHVLGCPCVMISSPEAAKFVLVTKSHLFKP |
PYVGETFQLYSQDPNVFFQSKQKAYGSVFKTHVLGCPCVM I SSPEAAKFVLVTKSHLFKP |
PYVGETFQLYSQDPN\/FFASKQKF’VGS\/FKTHVLGCPCVM 1SSPEAAKFVLVTKSHLFKP|
PY1 GETFHLYSQNPNTFFASKVKI’VGS IFKTHVLGCPCVMISSPDAAKTVLVTRAHLFKP |
PY@GETFJLYSj_P FF K +$G.@0KT @LGC CVM@.SP AA+ VL@.+. LFKP

TFPASKERMIGKQA I FFHQGDYHIKLRKLVLRAFMPEA IKN T 1PDIECIAKDSLQSWQG- |
TFPASKERMLGKQAI FFHQGDYHTKVRKLVLRAFLPEA KNI 1PDIECIAKDSLQSWQG- |
TFPASKERMLGKQA I FFHQGEYHTKLRKLVLRAFVPES IKY IVSDIETIAKDALKSWEG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFVPEA IKS IVCDIESIAIDSLKSWEG- |
TFPASKERMLGKQA I FFHQGDYHNKLRKLVLRAFVPDA IKS 1VSD I ESIAKESVHSWEG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPGA IKN1VSN1DSIATQTLQSWEG- |
TFPASKERMLGKQA I FFNQGPYHAKLRKLVLRAFMPDS IKN1VPNIESIAKHSLHSLQG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPEA IKSRVAG | ESVAVDSLQSWEG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPEA IRS IVPD I ESIAKDSLQSWEG- |
TFPASKERMLGRQALFFHQGDYHSKLRKLVLRAFMPEA IKN1VSQVDNLAVHSLQSWDG- |
TFPASKERMLGKQA I FFHQGEYHAKLRKLVLRAFKPEA IKNIVPDIESIAITSLQSMQG- |
TFPASKERMLGKQA I FFHQGEYHAKLRKLVLRAFKPEA IKNIVPDIESIAINSLESMQG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLQAFKPDS IRNTIPDIESIAITSLESFQG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLQAFKPDS IRNTIPDIESIAITSLESFEG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPEA IRNMVPN 1 ESIAQDSLRTWDG- |
TLPASKERMLGKQA I FFHQGDYHTKLRKLVLRAFMPES IRDMVPD 1 ESIAQDSLRSWVG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPEA IRDMVPD 1 ESIAQDSLRNWDG- |
TFPASKERMLGKQA I FFHQGDYHSKLRKLVLRAFMPDA IRNMVPHIES 1AQESLNSWDG- |
TFPASKERMLGKQA I FFHQGDYHSKLRKLVLRAFMPDS IRNMVPN 1 ES1AQESLNSWDG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPDSVRNMVPHI ES 1AQESLSSWDG- |
TFPASKERMLGKQA I FFHQGDYHSKLRKLVLRAFMPDS IRNMVPN 1 ESIAQESLNSWDG- |
TFPASKERMLGKHA I FFHEGDYHAQLRKLVLRAFMPDSVRNMVAN 1 ESIARESLSSWDG- |
TFPASKERMLGKQA I FFHQGDYHSKLRKLVLRSFMPES IKN1VPQI ESLAVKSLESWEG- |
TFPASKERMLGRQA I FFHQGDYHSKLRKLVLRAFLPQS I QHAVPQVESLAVQALQYWESL |
TFPASKERMLGRQA I FFHQGDYHSKLRKLVLRAFLPQS I QHAVPQVESLAVQALQSWESL |
TFPASKERMLGRQA I FFHQGDYHAKLRKLVLRAFLPRSLQHIVPRVESLALRS IRSWEAA|
TFPASKERMLGKQA I FFHQGDYHSKLRKLVLRAFMPDA IRNMVPHIES 1AQESLNSWDG- |
TFPASKERMLGKEA I FFHQGAYHMKLRKLVLRAFLPEA IKN1VPDIQNIAKDSLQYWEG- |
TFPASKERMLGKQA I FFHQGEYHAKLRKLVLRAFMPEA IKS 1VSDIESIAKDSLQSLEG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPDSVRNMVPN 1 ES1AQESLSAWDG- |
TFPASKERMLGKQA I FFSQGQYHAKLRKLVLRAFVPEA IKSFVSNIESIAKDSLQSLEG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPTALKNKVGD I EALAKDSLQSWEG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPES IRNMVPD 1 ESIAQDSLR IWEG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPES IRNMVPD 1 ESIAQDSLRSWEG- |
TFPASKERMLGKQA I FFHQGDYHAKLRKLVLRAFMPES IRDMVPD 1 ET 1AQDSLRNWDG- |
TFPASKERMLGKQA I FFHQGDYHSKLRKLVLRAFTPDS IKN1VPDIESLAVTSLQSWOG- |
TOPASKERM@G+jAQFF _G YH jGRKLVLj.F P .@j @ @_GA .@ o .

RLINTYQEMK IV TFNVALLS I FG-KDEVLYREDLKRCYY I LEKGYNSMP INLPGTLFHKS|
RLINTYQEMKTYTFNVALLS I FG-KDEVLYREDLKRCYY I LEKGYNSMP I SLPGTLFHKS |
RIVNTFQEMKTYTFDVALLS I FG-KDEFQYREDLKRCYY I LEEGYNSMP INLPGTLFHKA|
RIINTFQEMKTYSFNVALLS I FG-KDEFLYREDLKRCYY I LEKGYNSMP INLPGTLFNKS |
RDINTFQEMKTYAFNVALLS I FG-KDEFQYREELKRCYY I LEKGYNSMP INLPGTLFHKA|
RSINTFQEMKTYTFNVALLS I FG-KDE ILYREELKKCYY ILEKGYNSMP INIPGTLFNKS |
RLITTFQEMKTYTFNVALLS I FGKDDQVLYREDLKRCYY I LEKGYNSMP INLPGTLFNKS |
RLVNTFQEMKTYAFK IALLS I FG-KDE IKYREDLKKCYY I LEKGYNSMP INLPGTLFHKS |
RLVNTFQEMKTFTFNVALLS I FG-KDE ILYREDLKRCYY I LEKGYNSMP INLPGTLFHKS |
QLINTFQEMKTYAFNVALMS I FG-KDEILYREELKRCYYVLERGYNSMP INLPGTLFNKS |
RLINTYQEMKTYTYNVALLS I FG-KDEMLYREDLKRCYYVLETGYNSMP INLPGTLFHKS |
RLINTYQEMKTY TYNVALLS I FG-KDEMLYREDLKRCYYVLETGYNSMP INLPGTLFHKS |
RLINTYQEMKTYTFNVAL IS 1FG-KDEFLYREELKKCYY I LEKGYNSMP INLPGTLFNKA|
RLINTYQEMKTYTFNVAL IS 1FG-KDEFLYREELKKCYY I LEKGYNSMP INLPGTLFNKA|
TMINTYQEMKTYTFNVALLS I FG-KDEVLYREDLKRCYY ILEKGYNSMPYNLPGTLFNKS |
TKINTYQEMKTYTFNVALLS I FG-KDEVLYREDLKRCYY ILEKGYNSMPYNLPGTLFHKA|
TMINTYQEMKTYTFNVALLS I FG-KDEVLYREDLKRCYY ILEKGYNSMPYNLPGTLFHKA|
TQLNTYQEMKTYTFNVAL IS ILG-KDEVYYREDLKRCYY ILEKGYNSMP INLPGTLFHKA|
TQLNTYQEMKTYTFNVAL IS 1LG-KDEVFYREDLKRCYY ILEKGYNSMP INLPGTLFHKA|
TQLNTYQEMKTYTFNVAL IS 1LG-EDAVFYRENLKRCYY ILEKGYNSMP INLPGTLFHKA|
TQLNTYQEMKTYTFNVAL IS ILG-KDEVFYREDLKRCYY ILEKGYNSMP INLPGTLFHKA|
TQLNTYQEMKTYTFNVAL IS 1LG-EDAVLYREDLKRCYY ILEKGYNSMP INLPVTLFHKA|
QLITTFQEMKTYAFNVALLS I FG-KDEVLYREDLKECYYSLEKGYNSMP INFPGTLFHKA|
PQINTYLEMKSYTFNVALLS I FG-KDATLYREDLKRCYY I LEKGYNSMPVNLPGTLFHKA|
PQINTYLEMKSYTFNVALLS I FG-KDATLYREDLKRCYY I LEKGYNSMPVNLPGTLFHKA|
EEINTYLEMKT! TFNVALLS I FG-NDGMMYGEELKRCYYVLEKGYNSMPVNLPGTLFHKA|
TQLNTYQEMKTYTFNVAL IS 1LG-KDEVFYREDLKRCYY ILEKGYNSMP INLPGTLFHKA|
RLINTFQEMKS VTFNVALLS I FG-KDEVLYREDLKRCYY I LEKGYNSMP INLPGTLFNKS |
REITTFLEMKTYTFNVALLS I FG-KDEVLYREDLKRCYY I LEKGYNSMP INLPGTLFNKS |
TQLNTYQEMKTYTFNVALLS ILG-KDE1FYREDLKRCYY ILEKGYNSMP INLPGTLFHKA|
RLITTFQEMKTYTFNVALLS I FG-EDEVKYREDLKRCYY ILEKGYNSMP INIPGTLFNKS|
RSFNTYQEMKTITFNVALLS I FG-KDE ILYREDLKRCYY ILEKGYNSMS INIPGTLFHKS |
TMINTYQEMKTYTFNVALLS I FG-KDEVLYREDLKRCYY ILEKGYNSMPVNLPGTLFHKS |
TMINTYQEMKTYTFNVALLS I FG-KDEVLYREDLKRCYY ILEKGYNSMPYNLPGTLFHKS |
TMINTYQEMKTYTFNVALLS I FG-KDEVLYREDLKRCYY ILEKGYNSMP INLPGTLFHKA|
KLITTFQEMKTVAFNVALLS I LG-KDEVLYREDLKRCYYDLEKGYNSMP INLPGTLFHKA|
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MKARKELAQIVAK I 1 STRRQMK-L---DHNDLLGSFMGAKEGLTDEQIADNT 1GVIFAAR|
MKARKELAQIVAK I 1 STRRQMK-L---DHNDLLGSFLGAKEGLTDEQIADNI 1GVIFAAR|
MKARKELAQILAKTLSTRRQMK-L---DRTDLLGSFMGDKEGLTDEQIADNI 1GVIFAAR|
MKARKELAQILAK I LSTRRQMK-L---QQNDLLGSFMGDKEGLSDEQIADNI 1GVIFAAR|
MKARKELAQ I LAKTLSSRRQMK-L--~DRNDLLGSFMEDKEGLSDEQIADNI 1GVIFAAR|
MKARKELAQILAK I LSTRRQAN-G--~DHNDLLGSFMGDKEGLTDEQIADNI 1GVIFAAR|
MKARKE IAQILAK I 1STRRQTK-QV~--DCNDLLGSFMSDKEGLTDEQIADNVISVIFAAR|
MKARKELAR I LAK I LVTRRQMK-L--~DHNDLLASFMGDKEGLTDEQIADNI 1GVIFAAR|
MKARKELAQILAK I 1STRRQRKQVE--DHKDLLGSFMGDKEGLTDQQIADNVIGV I FAAR|
MKARKELAQILAR I LSTRRQRK~-E--~ETTDLLGSFMGDGEGLTDEQIADNV1GVIFAAR|
MKARKELAKMLAK I 1SVRRETN-Q--~NHADLLGSFMGDQEDLTDEQIADNI 1GVIFAAR|
MKARKELAK ILAK I 1SVRRETN-Q--~NHTDLLGSFMGDQENLTDEQIADNI 1GVIFAAR|
MKARKELAK IVAK I 1STRREMK- I -~ ~DHGDLLGSFMGDKEGLTDEQIADNV 1GV I FAAR|
MKARKELAK IVAK I 1STRREMK- I -~ ~DHSDLLGSFMGDKEGLTDEQIADNV1GV I FAAR|
MKARKELSQILAR I LSERRQNG-S---SDNDLLGSFMEDKEELTDEQIADNI 1GVIFAAR|
MKARKELSQILAR I LSERRDER-S---SHNDLLGSFMGDKEELTDEQIADNI 1GVIFAAR|
MKARKELSQILAR I LSERRENR-S---SHNDLLGSFMGDKEELSDEQIADNI 1GVIFAAR|
MKARKELAQILAN I LSKRRQNP-S---SHTDLLGSFMEDKAGLTDEQIADNI 1GVIFAAR|
MKARKELAQILAN I LSKRRQNS-S-~-~THTDLLGSFMEDKEGLTDEQIADNI 1GVIFAAR|
MKARKELAQILAN I LSKRRENP-S--~THKDLLGSFMEDKEGLSDEQIADNI 1GVIFAAR|
MKARKELAQILAK I LSKRRQNS-G---SYKDLLGSFMEDKEGLSDEQIADNI 1GVIFAAR|
MKARKELAQILAN I LSKRRQNQ-S--~THKDLLGSFMEDKEGLTDEQISDNI 1GVIFAAR|
MKARKELSK I LAK I LSLRRQMK-M--~NHTDLLGSFMEDSEGLTDEQIADNI 1GVIFAAR|
MKARKQLAL I LAK IMARRRELK-MEEEDHNDLLGSFMEDKEGLTDEQIADNV1GVIFAAR|
MKARKELAL I LAK IMARRREMK - 1 QEEDHNDLL GSFMVDKAGLTDEQIADNV 1GVIFAAR|
MKARKE IAT IVAR IMATRRETK- —EYNDLLGSFMEDKEGLTDEQIADNVIGVIFAAS]
MKARKELAQILAN I LSKRRQNS-S---SHTDLLGSFMEDKEGLSDEQIASSHTDLL--GJ|
MKARKELAR ILAK I LSTRRQMK-L--~DHNDLLGSFMGDKEGLTDDQIADNI 1GVIFAAR|
MKARKELAQILAK I LSTRRQMK-L--~DCNDLLGSFMGDKEGLTDEQIADNI 1GVIFAAR|
MKARKELAH I LAK I LTKRRQNP-S~-~THKDLLGSFMEEKEGLSDEQIADNI 1GVIFAAR|
MKARKELAQILAK I 1STRRETK-Q--~EYNDLLGSFMGDKEGLTDEQIADNI 1GVIFAAR|
MKARKELAQILAK I 1 STRRESK-LD--DHNDLLGSFMGDKEGLTDEQIADNV1GVIFAAR|
MKARKELSQILAR I LSERRQNG-S---PHNDLLGSFMGDKEELTDEQIADNI 1GVIFAAR|
MKARKELSQILAR I LSERRQNG-S---SHNDLLGSFMGDKEELTDEQIADNI 1GVIFAAR|
MKARKELSQILAR I LSERRENS-S---SHNDLLGSFMGDKEELSDEQIADNI 1GVIFAAR|
MRARKQLSK I LAK I LSLRREMK-Q---SHNDLLGSFMQDSEGLTDEQIADNI 1GVIFAAR|
M+ARK_@. @@AJ @ RR_ DLL.SF@ L.D_QI. 0es. -

DTTASALTWIVKYLGENPGVLQAVTEEQEAI IKSKE-KS----~ GEEEVLSWADTKKMPI |
DTTASALTWIVKYLGENPGVLQAVTEEQEAT IKSKE-KS-----GEEEVLSWADTKKMPI |
DTTASVLTWILKYLEENPSVLEAVTHEQEE I VKSKE-EG- DENIFLTWADTKKMPI |
DTTASVLTWILKYLGENPSVLQAVTEEQEK I VASKE-KC~~~~-GEEKLLTWADTKKMPI |
DTTASVLTWILKYLGENPSVLQAVTEEQEE I VRSKE-KS-~~~--GEQKVLSWADTKKMPV |
DTTASVLTWILKYLGENPSVLQAVTEEQES IMRSKEDKC- GEEKSLTWEDAKKMPI |
DTTASVLTWI IKYLGENPSVLQAVTEEQEAIMRGK -~~~ ~EEQELSWEDTKKMPL |
DTTASVLTWIVKYLGENPSVLEAVTEEQEAIRRTKE-ES-~~~-SEEKVLTWADTKNMPM |
DTTASVLTWIVKYLGENPSVLQAVTEEQEA IMRTKE-EEEGDDEGNQKALSWSDTKKMPM |
DTTASVLTWIVKYLGENPSILQAVTEEQQSIS- ~GGDKLLNWADIKNMPT |

DTTASVLTWILKYLGENPSVLQAVTEEQEG IMR —EGELLSWAHTKKMPM|
DTTASVLTWILKYLGENPSVLQAVTEEQEGH IR-- —~EGKVLSWADTKKMPM |
DTTASVLTWILKYLGENPSVLQAVTEEQEN IMRKKE-VN-—----GEEKVLNWQDTRQMPM |
DTTASVLTWILKYLGENPSVLQAVTEEQEN IMRTKE-VN-—----DEEKVLNWQDTRQMPM |
DTTASVMTWILKYLAENPNVLEAVTREQMAIRKDKE -~ ——EGESLTWGDTKKMPL |
DTTASVMTWILKYLAENPNVLEAVTEEQMV I SKSKE- —~EGESLTWGDTKKMPV |
DTTASVMTWILKYLVENPNVLEAVTHEQMAIREDKG-— ——EGESLTWSDTKKMPI |
DTTASVLTWILKYLADNPTVLEAVTEEQMAIRKDKK-— ——EGESLTWEDTKKMPL |
DTTASVLTWILKYLADNPTVLEAVTEEQMATKKDKK- ~EGESLTWEDTKKMPL |
DTTASVLTWILKYLADNPTVLEAVTEEQMAIKKAKQ-~ ———GESLTWEDTKKMTL |
DTTASVLTWILKYLADNPTVLEAVTHEQMAIRKTKK -~ ——EGESLTWEDTKKMTL |
DTTASVLTWILKYLADNPTVLEAVTEEQMS I RKGKK- ~EGEGLTWEDTRKMTL |
DTTASVLTWIVKYLAENPSVLQAVTEEQEELKKNKE-EN-—----G----LNWADTKKMP |
DTTASALTWVLKFLGDNPTVLQAVTEEQEE I GREMR-K-—----~REKEVMSWGDAKKMPT |
DTTASALTWVLKFLGDNPTVLQAVTEEQEE I SREMR-K REKEVMSWGDTKKMP1 |
DTTASALTWVLKYLGQNHSVLQAVTEEQEE I GKEMR-N REDGVLSWEDMKKMP1 |
DTTASVLTWILKYLADNP. ~THEQMAIRKDKK~ ~EGESLTWEDTKKMPL |
DTTASVLTWILKYLGENPSVLQAVTEEQEAIMRSEE-KG-~----DEEKLLTWADTKKMPI |
DTTASVLTWI IKYLGENLSVLQAVTIEQEA IRSKE-KC-----GEEQTLTWADTRKMPI |
DTT-- ~LADNPTVLEAVTEEQMAIRKGKK- ~EGESLTWEDTKKMTL |
DTTASVLTWI IKYLGENPSVLQAVTHEQEAIMKGKE-KC-----GEEQTLSWADTKKMPI |
DTTASVLTWIMKYLGENPSVLEAVTEEQEAIMKLKE-ES-----GEEKVLNWEDTKKMPI |
DTTASVMSWILKYLAENPNVLEAVTEEQMAIRTOKE: ~-EGEALTWGDTKKMPL |
DTTASVMSWILKYLAENPNVLEAVTEEQMAIRKDKE -~ ~~EGESLTWGDTKKMPL |
DTTASVMTWILKYLAENPNVLEAVTEEQMAIRKGKE- —~EGESLTWGDAKKMPI |
DTTASILTWILKFLAENPTVLQAVTEEQEEVMKGKE-EC-~---GEEKSLTWGDTKKMPL |
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TSRVIQETLRVAS ILSFTFREAVEDVEYEQYL I PKGWKVLPLFRNIHHSPE I FPDPEKFD |
TSRVIQETLRVAS ILSFTFREAVEDVEYE®YL I PKGWKVLPLFRNIHHSPE I FPDPEKFD|
TSRVIQETLRVASILSFTFREAVEDVEYE®YL IPKGWKVLPLFRNIHHSPE I FPDPEKFD |
TSRVIQETLRVAS ILSFTFREAVEDVEYE®YL I PKGWKVLPLFRNIHHSPESFPDPEKFD |
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TTRVIQETLRVASILSFTFREAVEDVEFE®YL IPKGWKVLPLFRNIHHSPDNFPEPEKFD |
TTRVIQETLRVAS ILSFTFREAVEDVEFE®YL I PKGWKVLPLFRN IHHSPDNFPEPEKFD |
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TSRVVQETMRVAT ILSFTFREAVEDVEYE®YL I PKGWKVLPLFRN IHHNADFFSDPGKFD |
TTRVIQETLRAAS I LSFTFREAVEDVEFN@YL I PKGWKVLPLFRN IHHSPDNFTDPEKFD |
SSRVIQETLRVASILSFTFREAVEDVEYE®YMIPKGWKVLPLFRNIHHSADNFSDPEKFD |
SSRVIQETLRVASILSFTFREAVEDVEYE®YMIPKGWKVLPLFRNIHHNPDNFSDPEKFD |
TSRVIQETLRAAS ILSFTFREAVEDVEYE®YL IPKGWKVLPLFRN IHHSPE I FPDPEKFD |
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TSRVLQETLRVAS ILSFTFREAVEDVEYE®YL I PKGWKVLPLFRNIHHSPE I FPEPEKFD|
TSRVIQETLRVAS ILSFTFREAVEDVEYE®YL I PKGWKVLPLFRN IHHSAD I FSNPGKFD|
TSRVIQETLRVASILSFTFREAVEDVEYE®YL IPKGWKVLPLFRNIHHSAD I FSNPGKFD |
TSRVLQETLRVASILSFTFREAVEDVEYE&HJPKGWKVLPLFRNIHHSADIFSNPGKFD]
TKRVIQETLRVAS I LSFTFREAVQDVEFN®YL 1PKGWKVMPLFRN I HHSPENFPEPEKFD |
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PSRFEYSPKPNTFMPFGNGTHSCPGNELAKLE ILVLLHHLTTKYRITVVGTNTGIQYGPF|
PSRFESPKPNTFMPFGNGTHSCPGNELAKLE ILVLLHHLTTKYRITVVGTNTGIQYGPF|
PSRFEVAPKPNTFVPFGNGTHSCPGNELAKLE ILVLLHHLTTMYRJISMVGSDNG IQYGPF |
PSRFEVAPKPNTFMPFGNGTHSCPGNELAKLE I LVLLHHLTTKYRWSMVGTDNG IQYGPF|
PSRFEYAPKPNTFMPFGNGTHSCPGNELAKLE ILVLLHHLTTKYRITMVSTDNG IQYGPF |
PSRFEVAPKPNTFMPFGNGVHSCPGNELAKLE ILVLLHHLTTKYRJISMVGTQNG IQYGPF |
PSRFEVAPKPNTFMPFGSGTHSCPGNELAKLE IMVLLHHLTTKYRJISMVGSNSG IQYGPF |
PSRFEVAPKPNTFLPFGNGVHSCPGNELAKLE ILVLLHHLTTKYRWC IMGSQNGIQYGPF|
PSRFEVAPKPNTYMPFGSGTHSCPGNELAKLE ILVFLHHLTTKYRJISMVGAQNG IQYGPF |
PSRFEVAPKPNTYMPFGNGTHACPGNELAKLE I LVLLHHLTTKYRWSMVGPQTSIQYGPF|
PSRFEVTPKPNTFMPFGNGTHSCPGNELAKLEILILVHHLTTKYRWSMMGPQNG IQYGPF|
PSRFEVTPKPNTFMPFGNGTHSCPGNELAKLE ILILVHHLTTKYRJSMMGPQNG 1QYGPF |
PSRFEYSPKPNTFMPFGNGVHSCPGNDLAKLEILILVHHLTTKYRJSMVGPQNG IQYGPF |
PSRFEVSPKPNTFMPFGNGVHSCPGNELAKLE ILILVHHLTTKYRWSMVGPQNG IQYGPF|
PSRFEVAPKPNTFMPFGNGTHSCPGNELAKLEMS IMIHHLTTKYSWS IVGANEG IQYGPF |
PSRFEVAPKPNTFMPFGNGTHSCPGNELAKLE IS IMIHHLTTKYRWS IVGASDGIQYGPF |
PSRFEYAPKPNTFMPFGNGTHSCPGNELAKLEMS IMIHHLTTKYRJS1VGASDG 1QYGPF |
PSRFEVAPKPNTFMPFGSG IHSCPGNELAKLE I SVLIHHLTTKYRWS IVGPSDGIQYGPF|
PSRFEVAPKPNTFMPFGSG IHSCPGNELAKLE ISVL IHHLTTKYRJISVVGPSDGIQYGPF |
PSRFEVAPKPNTFMPFGNG IHSCPGNELAKLE ISILIHHLTTKYRWS IVGPSDGIQYGPF|
PSRFEVAQKPNTFMPFGSG IHSCPGNELAKLEISILIHHLTTKYRJ/S 1VGPSDGIQYGPF |
PSRFEVAPKPNTF IPFGNG IHSCPGNELAKLEIFIL IHHLTTKYKYVS IVGPSEGIQYGPF |
PSRFEYAPKPNTFMPFGSG IHSCPGNELAKLE ILVLVHHLTTKYRJ/SMMGPQNG IQYAPF |
PSRFEVAPRANTFLPFGSGTHSCPGNELAKVE I LVLLHHLTTKYRWSMVGDSSGIQYGPF |
PSRFKYAPRANTFMAFGSGTHSCPGNELAKVE ILVLLHHLTTKYRJISMVGDSSG I1QYGPF |
PSRFMVAPKPNTFMPFGSGTHSCPGNELAKVE ILVLLHHLTTKYRWSTVGENDG 1QYGPF |
PSRFEVAPKPNTFMPFGSG IHSCPGNELAKLE I SVLIHHLTTKYRWS IVGPSDGIQYGPF|
PSRFEYAPKPNTFMPFGNGTHSCPGNELAKVE ILVLLHHLTTKYRJSIVGANNG IQYGPF |
PSRFERTPKPNTFLPFGNGTHSCPGNELAKLE IMVLLHHLTTKYRJSMAGANSG IQYGPF |
PSRFEVAPKPNTFMPFGSG IHSCPGNELAKLEISILIHHLTTKYRWS IVGPSDGIQYGPF|
PSRFEVVPKPNTFMPFGNGTHSCPGNELAKLE IMVLLHHLTTKYRJSMVGTNSG IQYGPF |
PTRFEVAPKPNTYMPFGSGNHSCPGNELAKLEILVILHHLTTKYRWS IVGAENGIQYGPF |
PSRFEVAPKPNTFMPFGNGTHSCPGNELAKLEMS IMIHHLTTKYSWS IVGESDG 1QYGPF |
PSRFEVAPKPNTFMPFGNGTHSCPGNELAKLEMS IMIHHLTTKYSWS IVGASDG IQYGPF |
PSRFE/APKPNTFMPFGNGTHSCPGNELAKLEMSIMIHHLTTKYQWSIVGASDGIQVGPF]
PSRFE/SPKPNTFMPFGNGVHSCPGNELAKLEIMVLLHHLTTKYQWSMMAPQNGIQVGPFl
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ALPMNGLP IRLAQK-SKDKSEITIHNM
ALPMNGLP IRLAQK-SKDKS- -
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ALPQNGLPIKLSQK-S~
ALPQNGLPIKLSQK-S~
ALPQNGLPITISLK-S-
ALPQNGLP IRLVRK~
ALPQNGLP IRLYQR-TSKE-
ALPQNGLPIRLSPK-T~
ALPQNGLPIRLSRK-T~
ALPQNGLP IMLSHK-TS-
ALPQNGLPIILSHK-TSS
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ALPQNGLP IMLARK-SEIQV~
ALPQNGLP IMLARK -~~~
ALPQNGLP IMLTRK-SE IDM-
ALPQNGLPIALERK-P--
ALPQNGLP IALERK-PQVE-
ALPQNGLPIALERK-PEVDI
ALPQNGLP IALQRK-PEVDV~
ALPQNGLP IALERK-PEVDM.
ALPQNGLPITLSLK-R----~
ALPQNGLP IKLSFK-K-
ALPQNGLPIKLSFK-K-
ALPQNGLPIKLSLR-K-
ALPQNGLPIALERK-P-
ALPQNGLP I ILSHK-S-
ALPQNGLPIRLTRK-P-
ALPQNGLP IALERK-PEADV-
ALPQNGLPIRLIRK-S-
ALPQNGLPIILSSK-E-
ALPQNGLPIVLARK-SEIEV-
ALPQNGLPIVLARK-PEIEV-
ALPQNGLP IVLARK-SE IDM.
PLPQNGLPIKLSLK-K-=~~-~
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>RBP_M50 _Org.4 [37:338] ( 1 - 338 )

MA-RWWRSA

RNQAPKQPPKRKN: M;

LRSLLSSPN-P. |
N-LRAVLQNPS-SRQQ---A]|
-RLWRGLKTV-VQTSP- |
MS-KLWRGLKTV-VQTPT- |
MA-QUWRCLRTV-VGQSPSPPP-QRQ |
MA-KWLRGLKTV-VQSSSP------~ |
MA-NWWRSARTN-LRLAAFSGT-KSES--~F|
MA-KWWRSLRTA-1QSPQQPLS-PPQ |
MA-KWWRSLRTA-1QYPRPPLS-PPQ |
MA-KWWRGLTTK-VPHCATSLT-PSP |
MS-KWWRAVATT-AGGLRS |
MS-KWWRAVATT-AGGLRS - |
MA-QYWRGLKTA-AKFTPSPPS-PL |
MA-KYWRGLKTA-AKFTPPPPS-PL- |
MT. |

|
|
|
|
|
1
1
1
1
1
|
|
1
|
|

MAAQWWRSAAGH-LRTVAAGRG-S-
MA-QWWRSAAGH-LQTVAASRC-S-
MA-QWWRSAASH-LRSTEVNLF-S-~
MA-KWWRGLRSV: NLPAS-SFG
MA-KWWRGLRSVTAEVADLPAS-SFG
777777777777 LKGKQTLTSHRSLNHTEMA-KWLRGLRSVTAEVADLPAS-SFG
MA- IWWRGVRSA-AEAANLPAAYSFG
MA-KWWRGLRSA-AEVADLPAS-SFG
MA-KWWRGLRSV~-AEEADLSAS-SFV-
MT-LWCRTVQKV-AHNSRT-
MT-LWCRTVQKV-AHNSRT-
MT-
MS-KRWRAAAAL - IRTAA:

m

M

MS—RUWNAVVVG-GGETKQ— -
MA-QCLRGKGGA-AAVEEALRK-A--VP--W|
MA-QCLRGKAAA G P--W|

MA-LCLRRAAAA-AVGEALRRG-ASTAP--W|
MA-QFLRGKATA-AAAATAARE-A--AP--W|
MA-QFLRGK; AAGAAVLRA-SSPAP--W|
RS-SSRKPRTRR-WRSVSAVGP-PPPPPGCR|

SLQSQSSLYHT 1QAIPREFTGNR I SAKDRAQGR I PAVVFAQPPP---ENSPK:
PFQSFSALYHT 1QAIPRECTGNRVSVKDRAQGR IPAVVFSQELN---PSTT-
—-—ANTHHYHT IQAI PRECTGSR I SSRDRAQGR I PAVVFSQGLL ---EKNP-
—--GNSHHYHT I1QAI PRECTGNRVSTRDRAQGR I PAVVFSQGLL ---EKSP-
SLYSLSSLYHT 1QAIPREYTGSRVAARDRAQGR I PAVVFSQPLF---DKNP
SLNSQSSFYHT 1QAIPRECTGSRVAARDRAQGR I PAVVFSQSLL ---DKNP-
PFSSFRAAYHT 1QA I PRECSGRK I SSKDRAQGR IPAVVFSQQI L---EKNS-

FFRKYFV---DT.
LSGFQRSTYHTIQAIPRECSGSKVSARDRTQGR IPCVVFLQNLL-~~EKNP-~—~~~~
SSVFRRNHYHT 1QAIPRECTGSKVSARDRMQGR I PAVLFFQSLL --~EKNP-
SSALRRNHYHT 1QAIPRE I TGSRVAARDRKQGR I PAVVFFQDLL ---EKSP!
GSIRRIHQYQTIQAIPREATGRGVSARDRT IGRIPAVVFPQSLL---ETDA-
RSIRCIHQYQT 1QAIPREATGRGVSARDRT IGRIPAVVFPQSLL---DTDA-
RSIRCIHQYQT 1QAVPREAAGRGVSARDRT IGRIPAVVFPQSL I ---ETDA.
RSIRCLHQYET 1QAIPREATGRRVSARDRT IGRIPAVVFTQSLL---ETDA-
RSIRCLHQYET 1QAIPREATGRRVSARDRT IGRIPAVVFPQSLL---GTDA-
RSVRCLHQDET IQAIPREATGRRVSARDQTTGRIPAVH -~~~
PFSRTTSYYHT 1QAIPRECTGSRVSARDRSQGR I PAVVFAQDLL -~ —DKNT
PFSRTTSYYHT 1QAIPRECTGSRVSARDRSQGR I PAVVFAQDLL ---DQNT -

RRAASASYHHT 1QAVPRETSGPRAAARERRHGRVPAVLLTLA-
RRAASASYHHT IQALPRETAGPRAAARERRSGRVPAVLLALA.
RRTASASYHHT 1QAVPRETAGPRAAARERRHGRVPAVLLTLA-
RRTASASYHHT 1QAVPRETAGPRAAARERRHGRVPAVLLTLA.
RRRGGGRPRRRTTTRSRPCRGRR-QGRAPRRGSAATAASPRSCSRSRAPRP-
.-t - + - -
RSIARKHLLTTERKQIQAILNS-VELPYFCSTTFPLQIRAGSGSSVLLESG----- KE—-]
RSVSKKHLLTAERKQIQAILKS-VELPFFCSTRFPLQIRAGSGSSDLLESGNVLPIK)
RSPSRKQILTTERKQIRS I 1KS-VQLPFFCSTRFQLQIRAGSGSSVLLESGTVLP
RSPSRKQLLTTERKQIQT ILKS-VQLPFFCSTTFPLQIRAGSGSSVLLDSGRVLPIK
PSISRKQLLTTERKQIHS I LKS-VELPFFCSTTFQLQIRAGAGSSVLLDSRRVLPIK)
RSISRKQLLTTERKQIQSILTS-VELPFFCSTTFNLQIRAGSGSSVLIESGTIL
GSPSRKHLLTTERKQIHS I LKS-VELPFFCSTRFKLQIRAGSGSSVLLESGSILPIK)
RYTSRKRLLTTEKKQIQAILKS-VEIPFFCSTTFPLQIRAGTGSSVLLESGTVLPIK
GLTSRKRLLTTEKKQIQAILKS-VQLPFFCSTTFPLQVRAGSGSSMLLESGTVMPIK)
RFASRKQLLTTEKDQIQS I IKS-VQLPFFCSTTFPLQIRAGSGSS!
SSVSRKFLLTTERKQIKT I 1DS-VDLPFFCSTTFPLQIRAGSGSSTLLESGKVLP IKE—-|
SSVSRKFLLTTERKQIKT I 1DS-VDLPFFCSTTFPLQIRAGSGSSTLLESGKVLPIKASD|
RSSSRKRLLTTEKKQILSILKS-LDSPYFCSTTFPLQIRAGSGSSVLLESGNVLPVKE -~ |
RSASRKRLLTTEKKQIQS ILKS-LDSPYFCSTTFPLQIRAGSGSSVLLESGNVLPVK
KFFFRKAPRPEPK - -~ TPNLNS-ADAPFFCSTRFPLQIRAGSGSSHLPESGTVLP IKE - |
RSESKKHLLTVEKKQIKAILDS-ADAPFFCSTRFPLQIRAGSGSSHLLESGTVLPIKE ——|
RSESKKHLLTVEKKQIKAILDS-VDAPSFCSTRFPLQIRAGSGSSHLVESGTVLPIK)
RSTSRKQLLTVEKRQIKAVLNS- |EAPFFCSTRFPLQIRAGSGSTHLLESGTVLPIKE—-|
RGVSRKQLLTADNKQIKS I 1DS-VGLPFFCSTTFQLQIRAGQGSSTLVESGRVLPLKE -~ |
RGVSRKQLLTADKKQIKS I 1DS-VGLPFFCSTTFQLQIRAGQGSSTLVESGRVLPLK
RGASRKQLLTADKKQIKS I 1DS-VGLPFFCSTTFQLQIRAGQGSSTLVESGRVLPLKE -~ |
RGVSRKQLLTADKKQIKS1VDS-VGLPFFCSTTFKLQVRAGQGSSSLVESGRVLPLKE -~ |
RGVSRKQLLTADRKQIKS ILDS-VGLPFFCSTTFKLQIRAGQGSSTLIESGRVLPLK)
LQIRAGQGSSSLVESGQILPLK]
RSPSRKQILSTERKQIHS ILKS-VELPFFCSTTFPLQIRAGSGSSVLLDSGKVLP1
RSPSRKQILSTERKQIHS I LKS-VELPFFCSTTFPLQIRAGSGSSVLLDSGKVLP IKE -~ |

ALVSRKVLLTTERKQIKAILKH- IELPFFCSTTFPLQIRAGSGSST ILENGKVLPIKE |
RSVSRKRLLTTERKQIQAILKS-VEPEF ICSTTFPLQIRAGSGSSVLLESGTVLPLK
RSPSRKYLLTTERKQIKS ILSS-VRLPFFCSTTFGLQIRAGSGSSTLLESGKVLPVK)
R--==—-| LLTIEKKQINS ILKSSVQLPYFCSTTFKLQIRAGSGSSNLLHSGTVLPIKE--|
G-VAHRKLLTTDRKQLSEMLK---QSPYFLSTPVRLQVRAGERSTAVVHSGTVLPIKE -~ |
G-VAHRKLLTAERKQLVEMVK---QSPYFLSTPVRLQVRAGERSNAVVHSGTVLPIK
G-VAHRKLLTADRKQLGE I LK---QSPYFLSTPVRLQVRAGERSTAVVHSGTVLP IKE-~|
G- 1 AHRQLLTADRRQLAEMLK~-~-QSPYFLSTPVRLQVRAGERSNAIVHAGTVLP IKE -~ |
G- I AHRHLLTADRRQLAEMLK---QSPYFLSTPVRLQVRAGERSNAI LHAGTVLPIK
G- 1 AHRRLLTADRRQVAEMLK---QSPYFLSTPVRLQVRAGERSNAVVHSGTVLP IKE- -~ |
++ . jje @ 00.. 0@ @+. - @j @0.0+

7777IHRDEESGKILNLVFVWADEGSELKVDVPVTFKGEDVCPGLKK'G**HLNKIRTSL|
THRDEESGK I LNLVFVWADEGSQLKVDVPVVFKGEDVCPGLKK®G--HLNKIRTSL |
HRDEESGK I LNLVFVWADEGTELKVDVPVVFKGLEDCPGLKKEG--YFKMIRSSL |
THRDEESGK I LNLVFVWADEGTKLKVDVPVVFKGEEDCPGLKKEG--SLNRIRTSL |
THRDEETGKILNLVFVWADEGTELKVDVP IVFKGEEDCPGLKK§G--HFKRVRNSL |
VHRDEETGK I LNLVFVWADDGTELKVDVPL I FKGEEDCPGLKK®G--KLNRIRKSL |
THRNEETGKIFNIVFVWADEGSELKVDVP IVFKGEEACPGLQK®G--QLNKIRTSL |
HRDEKTGK I LNLVFAWADEGTEMKVDVPVVFKGEENCPGLKKEG-~HLKMMRSTL |
HRSEKTGKILNLVFVWADEGTELKVDVPVVFKGEENCPGLKKEG--HLKMIRSTL |
HRNEETGK I LNLVFVWADEGTELKVDVPV IFKG IDKSPGLSKEMILSLSTVRLSW|
THKDEETGK I LNLVFVWAEDGTKLRVDVPVVFKGEHECPGLKK®G--YLNKIRPSL |
PSSCUHKDEETGK I LNLVFVWAEDGTKLRVDVPVVFKGEHECPGLKKE®G--YLNKIRPSL |
~=--VHRDKETGK IMNLVFVWADPGTELKVDVPVVFKGEENCPGLLK$G--RLNRLRDTL |
----VHRDKETGK IMNLVFVWADPGTEVKVDVPVVFKGEENCPGLLK®G--RLNRLRDTL |
THRDEESGK I LNLVFVWAEDGMKLKVDVPVVFKGEDACPGVQKEG-- ILNKIRPSL |
THRDEESGK I LNLVFVWAEDGMKLKVDVPVVFEGEDACPGVQKEG-- ILNKIRPSL |
—---1IHRDKESGQ I LNLVFVWAEDGMKLKVDVPV I FKGEDVCPG 1 QK§G-~ ILNKIRPSL |
----IHRDEESGN I LNLVFVWAEDGMNLKVDVPVV IKGEDVCPGLKK®G--FLNKIRTSL |
THRDEENGK I LNLVFVWADDGEKLKVDVPVVFNGLDNCPGLKK®G--NLRSIRSTL |
----VHRDEETGK I LNLVFVWADDGEKLKVDVPVVFKGLDHCPGLQK®G--NLRTIRSTL |
~---IHRDEETGK I LNLVFVWADDGEKLKVDVPVVFKGLDHCPGLKK§G--NLRSIRSTL |
THRDEESGK I LNLVFVWANDGEQLKVDVP IVFKGLDDCPGLKK®G--NLRSMRSTL |
THRDEETGK I LNLVFVWADDGEQLKVDVPVVFKGLENCPGLKK®G--NLLSIRSSV|
THRDEESGK I LK--FS IRNDGEQLKVDVPLVFKWLDNCPG I KK¥G--SLRSMRSSL |
VHRDEETGR I LNLVFVWADDGTELKVDVPVVFKGVESCPGLKK®G--YLKSIRTSL |
VHRDEETGR I LNLVFVWADDGTELKVDVPVVFKGVESCPGLKKE®G--YLKSIRTSL |

~VGHGFVWKKTIT- NS YLNKIRTTL]
1HRDED-GKVLNLVLVWAEDGTQIKVDVP IVYKGEDVCPGLKKEG--TLSKIRASL |
THRDEATGKVLNLVFAWADEGSELKVDVPLVFKGEDVCPGLKKEG--YLNRIRPSL |
----VHRDEETGK I LNLVLVWADEGSKLKVDVPVAFKGEEVCPGLKKEG--YLNAIRTSL |
----VHRDSE-GNILNLVLVWANEGTEVRVD I PVEFKGEEVAPGVKKEG--YLHKVRPSL |
VHTDESTGN I LNLVMVQADEGTMIKVNLPVVFKGEDVCPGLKKEG--FLQKIRTSL |
-—---VHRDESTGH I LNLVMVQADEGTMLKVNLPVEFKGESACPGLKK®G--FLQKIRTSL |
----VHRDETTGN I LNLVLVEADEGTMLKVNLPVEFKGEDVCPGLKK§G--FLQKIRTSL |
VHRDETSGN I LNLVMVKADEGTMLKVDLPVEFKGEDTCPGLKK®G--FLQKIRTSL |

—---VHRDENSGN I LNLVMVKADEGTMLKVDLPVEFKGKDACPGLKKEG--FLQKIRTSL |
~--=-VHRDETTGN I LNLVMVQADEGTMLKVNLPVEFKGETACPGLKK§G--FLQKIRTSL |
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KYLCPAEHIPPK I EVDI1SNLD1GDRVCLPDVKVHPSLKLLSKNDV
KYLCPAEHIPPK I EVDVSKLD 1GDRVF I PDVEVHPSMKL LA~~~
KFQCPAEHIPQK I EVDVSKSD I DDRVLMHD I EVHPSMKLLSKNESMP ICK 1APTY:
KYLCPAEHIPPK I EVDVSKLD I GDRVLMHDVEVHPSLKLLSKNESMPMCK I VATN
KFLCPADQIPANIEVDVSNIDIGGRVLMRD 1 EFHPSLKLLSKNEELPICKIVAIK:
KVLCPAEHIPPKLEVDVSSLD1GDKVSMGDVEVHPSLKLLSKNENIPICKIVSTD
KYLCPAEHIPSK I EVDVSNLD1GDR IF IRDVDVHSSMKLLSKNEVMP ICKIVT IK-=--~ |
KYLCPAEHIPQK I EVDISNLD1EDGLFMRD 1 EVHSSLKLLSKNENMPVCK I VATNLDTPE |
KY ICPAEQIPQK I EVDVSNLD I EDRVYMRD I EVHPSLKLLSKNENLP I CKCVATNLDSPE |
QL DVTVQLRMSFLEQE-~~~1Cmmmm==m==——
KLLCPAEN 1PQK I EVD 1 SQLDVEDKVSLHD IDVHPTWKLLSKNET I PVCKVKAT -
KFLCPAEN 1PQK I EVD 1 SQLDVEDKVSLHD IDVHPTWKLLSKNEA I PVCKVKAT -
KLLCRAEN 1PQK I EVDLSNLDTGERVSVRDVN I DPTLKLLTKDESLPVCKVVSTN
KLLCPVENIPQK I EVDLSKLDIGERVTVHDFN I DPSLKLLTKDESLPVCKVVSTN
RFLCPSEHIPSNIAVDVSNLDIEDR IFMRD 1 EVHPSLKLLSKNENMPVCK IVPTS
KFLCPSEHIPSK1VVDVSNLDIEDR I FMRD 1 EVHPSLKLLSKNESMP ICKIVPTS
KYLGPSEHIPSNVVVDVSNLDIEDR I FMRD 1 EVHPSLKL I SKNENMP 1 CKVWPTC
RYLGPSEHIPSKIEVDISNLDIEDRIFMRD 1 EVHPSLKLLNKNENMP I CK 1VPTSLGKQE |
KLLGPAEHIPSK I EVDVSELDIEDKVLLQDVVFHPSLKLLSKNETMPVCK IVATSP--~~ |
KLLGPAEHIPSK I EVDVSNLD I EDKVLLQDVVFHPSLKLLSKNETMPVCK IVATSP---~ |
KLLGPAEHIPSK I E1DVSKLDIEDKVLLEDVVFHPSLKLLSKNETMPVCK I VATSP—
KLLGPAEHIPSK I EVDVSKLD 1 ADKVLMQEVEFHPSLKLLSRNETLPVCK IVATSP---~ |
KLVGPAEN I PSK I EVDVSKLD I EDKVLMQEVEFHPSLKRLSMNET--VCK IVATSP---~ |
KL 1GPVEHMPSK I EVEVSKLD 1GDRVLMQEVVFHPSLKLLSKNETLPVCK I AATSP—
KYLCPAEHISPK I EVDVSNLD I GDRVFMSD 1 EVHPSWKLLSKNEKMPLCK I SATK:
KYLCPAEHISPK I EVDVSNLD I GDRVFMSD 1 EVHPSWKLLSKNEKMPLCK I SATK:
KYLCPAEHIPPK I EVDVSNLD1GDRVFMSD 1 EVHPSLRLLSKNNS 1P 1CKVAATN
KYLCPAEHIPPK I EVDVSNLD I GDKVSMDDVAVHPSLKLLSKNETMPVCK IMSNIDYS:
KFLCPAEHIPSK I EVDVSNLD 1GDR I LMHDVEVHPSLKLLSKNETMPVCK I VAAK -~~~
KFTCPAEHIPSK I EVDVSNLD1GDR I FMRDVEFHPSMELLSKNDAIP I CKVMSTK -~~~
RYECPAEL I PPK I EVDVSKLD 1 GDRVYEKDLEVHPSMKLVSVNERKPVCKVRGTKPEVWE |
VYLCPAEHIPPK 1 EVDLTNLD I GDRVLMND I PVHPSLKLLSRNETMPVCKLLASK:
VYLCPAEH I PPK I EVDLANLDVGDRVLMHN I PVHPSLKLLSKNETMPVCK I LASK:
VYLCPAEHIPPK I EVDLANLD I GDRVSMND I PVHPSLRLLSKNETMPVCK I LASK:
VYLCPAEHIPPK I EVDLTNLDVGDRVLMHD I PVHPSLKLLSKNETMP 1 CK I LASK:
VYLCPAEH I PPK I EVDLTNLDVGDRVLMHD I PVHPSLKLLSKNETMPVCK I LASK:
VYLCPAEH I PPK 1 EVDLTNLDVGDRVLMHD I PVHPSLKLLSKNETMPVCK I LASK:
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Fig. S1D: An example of GSA-MPSA

(after)

phaseO y phasel y phase2
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> RBP_M50_Trd.4 [37:279] ( 1 - 279 )

ML-RLWRGLKTV-VQTSPA---=——=——=————-| NTHHYHT IQAIPRECTGSRISSRDRA|
MS-KLWRGLKTV-VQTPTG--~ NSHHYHT IQAIPRECTGNRVSTRDRA|
MA-QWWRCLRTV-VGQSPSPPP---QRQ-QSLYSLSSLYHT IQAIPREYTGSRVAARDRA|
MA-KWLRGLKTV-VQSSSP--- SLNSQSSFYHT IQAIPRECTGSRVAARDRA|
MA-NWWRSARTN-LRLAAFSGT---KSESFPFSSFRAAYHT IQAIPRECSGRK ISSKDRA|
MA-KWWRSLRTA-1QSPQQPLS PPQ--PF--QSSRYHT IQAI PREVVGSRVSARERE|
MA-KWWRSLRTA-1QYPRPPLS---PPQ--PFHSQSSRYHT IQAI PREVAGRRVSARERE |
MS-KWWRAVATT-AGGLRS-----------TEVTSRRTYFT IQAIPREVSGRRVSSRDRA|
MA-QYWRGLKTA-AKFTPSPPS. PL---YSQSQYYLYHT IQAIPREATGSRVADRDRA|
MA-KYWRGLKTA-AKFTPPPPS---PL---YSQSQTSLYHT IQAIPREATGSRVSDRDRA|
MAAQWWRSAAGH-LRTVAAGRG---S----LSGFQRSTYHT IQAIPRECSGSKVSARDRT |
MA-QWWRSAAGH-LQTVAASRC. SSVFRRNHYHT 1QAIPRECTGSKVSARDRM |
MA-QWWRSAASH-LRSTEVNLF- SSALRRNHYHT 1QAIPRE ITGSRVAARDRK |
MA-KWWRGLRSV----ANLPAS---SFG--GSIRRIHQYQT IQAIPREATGRGVSARDRT |
MA-KWWRGLRSVTAEVADLPAS---SFG--RSIRCIHQYQT IQAIPREATGRGVSARDRT |
MA- IWWRGVRSA-AEAANLPAAY--SFG--RSIRCLHQYET IQAIPREATGRRVSARDRT |
MA-KWWRGLRSA-AEVADLPAS---SFG--RSIRCLHQYET IQAIPREATGRRVSARDRT |
MT-LWCRTVQKV-AHNSRT PFSRTTSYYHT IQAIPRECTGSRVSARDRS |
MT-LWCRTVQKV-AHNSRT PFSRTTSYYHT IQAIPRECTGSRVSARDRS |
MS-KRWRAAAAL - IRTAAE —--TPFRRSYHT IQAVPREISGHRISVRDRA|
MS-RWWGAAAGR-LRTAVSNPR---SLY-LSSSPPAAAYHT IQAI SREFTGSKVSARDRA|
MA-RWWRAAAAGGLKTAALSSP- PPP--VRPPPSSSYHT IQAI PRECSGSRVASRDRA|
MS-RWWNAVVVG-GGE IKQ--- AISFRLSSYHTLQAIPREYTGSRLAAKDRA|
MA-QCLRGKGGA-AAVEEALRKA--VPW--RRAASASYHHT IQAVPRETTGPRAAARERR|
MA-QCLRGKAAA-AAAAGVS-----, APW--RRAASASYHHT I QAVPRETSGPRAAARERR |
MA-LCLRRAAAA-AVGEALRRGASTAPW--RRAASASYHHT IQALPRETAGPRAAARERR|
MA-QFLRGKATA-AAAATAAREA--APW--RRTASASYHHT IQAVPRETAGPRAAARERR |
MA-QFLRGKAAA-AAGAAVLRASSPAPW--RRTASASYHHT IQAVPRETAGPRAAARERR |
MA-NRWRSAGGN-LRAVLQNPS---SRQQAPFQSFSALYHT IQAIPRECTGNRVSVKDRA|
MA-KWWRGLRSV-AEEADLSAS---SFV--RSVRCLHQDET IQAIPREATGRRVSARDQT |
MA-KWWRGLTTK-VPHCATSLT- PSP--PLFSRACAYHT IQAIPRELRGSGVSAKDRV|
MA-RWWRSAGGG-LRSLLSSPN P- SLQSQSSLYHTIQAIPREFTGNRISAKDRA|
MS-KWWRAVATT-AGGLRS MEVTSRRSYFT IQAIPREVSGRRVSSRDRA|
MA-KWLRGLRSVTAEVADLPAS---SFG--RSIRCIHQYQT IQAVPREAAGRGVSARDRT |
MA-QCLRGRAA AAGMP; PW--RRAASASYHHT IQAVPRETSGPRAAARERR|
MA-KWWRGLTTK-VPHCATSLT---PSP--PLFSRACAYHT IQAIPRELRGSGVSAKDRV |
MS-SLLVSLQQS-QVVGVC--- TYQLHHPTFPSMHWFPTKPEGTTTFPTPES|
M o @ o. j G

QGRIPAVVFSQGLLEKNP-
QGRIPAVVFSQGLLEKSP
QGRIPAVVFSQPLFDKNP-
QGRIPAVVFSQSLLDKNP-
QGRIPAVVFSQQILEKNS
QGRIPAVVFSQSLLDINP-

-SNRSPSRKQILTTERKQIRS I 1KS-VQLPFFCSTR]|
ANRSPSRKQLLTTERKQIQTILKS-VQLPFFCSTT|
-SSPSISRKQLLTTERKQIHSILKS-VELPFFCSTT|
-NSRSISRKQLLTTERKQIQSILTS-VELPFFCSTT|
VHGSPSRKHLLTTERKQIHSILKS-VELPFFCSTR|
-SNRYTSRKRLLTTEKKQIQAILKS-VEIPFFCSTT|

QGRIPAVVFPQSLLDKNP-~~~--~ SNGLTSRKRLLTTEKKQIQAILKS-VQLPFFCSTT|
QGRIPAVVFSQNYVQSKPDDPTS IVAASSVSRKFLLTTERKQIKT I IDS-VDLPFFCSTT|
QGRIPAVVFSQSILDKSP-~~~-~~ NSRSSSRKRLLTTEKKQILSILKS-LDSPYFCSTT|

QGRIPAVVFSQS ILDKSP-
QGRIPCVVFLQNLLEKNP
QGRIPAVLFFQSLLEKNP
QGRIPAVVFFQDLLEKSP
IGRIPAVVFPQSLLETDA
IGRIPAVVFPQSLLDTDA
IGRIPAVVFTQSLLETDA
IGRIPAVVFPQSLLGTDA

-NSRSASRKRLLTTEKKQIQSILKS-LDSPYFCSTT|
DARSESKKHLLTVEKKQIKAILDS-ADAPFFCSTR]|
DGRSESKKHLLTVEKKQIKAILDS-VDAPSFCSTR|
EARSTSRKQLLTVEKRQIKAVLNS-IEAPFFCSTR]|
SKRGVSRKQLLTADNKQIKS I 1DS-VGLPFFCSTT|
SKRGVSRKQLLTADKKQIKS I 1DS-VGLPFFCSTT|
SKRGVSRKQLLTADKKQIKSI1VDS-VGLPFFCSTT|
SKRGVSRKQLLTADRKQIKSILDS-VGLPFFCSTT|
QGRIPAVVFAQDLLDKNT: DRRSPSRKQILSTERKQIHSILKS-VELPFFCSTT|
QGRIPAVVFAQDLLDQNT- -DRRSPSRKQILSTERKQIHSILKS-VELPFFCSTT|
QGRIPTVVFSQSYVQSDSKDPNSVAASALVSRKVLLTTERKQIKAILKH-1ELPFFCSTT|
QGRIPAVVFAQQLLTGGN- INGRSVSRKRLLTTERKQIQAILKS-VEPEFICSTT|
QGRIPTVVFAQGLLEKDP- ~GARSPSRKYLLTTERKQIKSILSS-VRLPFFCSTT|
QGRIPAVVFTQNQTEHGK- ETRLLTIEKKQINSILKSSVQLPYFCSTT|
NGHVPAVLLT---LAGAG PGEGVAHRKLLTTDRKQLSEMLK---QSPYFLSTP|
HGRVPAVLLT---LAGAS- —~PGNGVAHRKLLTAERKQLVEMVK---QSPYFLSTP|
SGRVPAVLLA---LAGAG- —-PGEGVAHRKLLTADRKQLGE ILK---QSPYFLSTP|
HGRVPAVLLT---LAGAA. PGNG I AHRQLLTADRRQLAEMLK---QSPYFLSTP|
HGRVPAVLLT---LAGAA- —~PGNGIAHRHLLTADRRQLAEMLK---QSPYFLSTP|
QGRIPAVVFSQELNPSTT- —~TVRSVSKKHLLTAERKQIQAILKS-VELPFFCSTR|

TGRIPAVVFPQSLLETRR- SRLSRLSTRWVS--RSSVRALSK—--———-—-———- 1
QGRIPAVVFSQSLLDKDP- —ANRFASRKQLLTTEKDQIQS I IKS-VQLPFFCSTT|
QGRIPAVVFAQPPPENSPK: PTGRSIARKHLLTTERKQIQAILNS-VELPYFCSTT|
QGRIPAVVFSQNYVQSKPEDPTS IVASSSVSRKFLLTTERKQIKT 1 1DS-VDLPFFCSTT]
IGRIPAVVFPQSLIETDA- —-SKRGASRKQLLTADKKQIKSI1DS-VGLPFFCSTT|
HGRVPAVLLA---LAGAA. PGNGDCAPELLTADRRQVAEMLK---QSPYFLSTP|
QGRIPAVVFSQSLLDKDP ANRFASRKQLLTTEKDQIQS I IKS-VQLPFFCSTT|

SGNFRMTFFRKYFVDTSG- ~SHKFFFRKRE-PRPEPKTPN--LNS-ADAPFFCSTR|
Gjo o0 j o _ @ 00..
FQLQIRAGSGSSVLLESGTVLP IKWHRDEESGK I LNLVFVWADEGTELKVDVPVVFKGLE |

FPLQIRAGSGSSVLLDSGRVLP IKIHRDEESGK I LNLVFVWADEGTKLKVDVPVVFKGEE |
FQLQIRAGAGSSVLLDSRRVLP IKUHRDEETGK I LNLVFVWADEGTELKVDVP IVFKGEE |
FNLQIRAGSGSSVLIESGT ILP IKVHRDEETGK I LNLVFVWADDGTELKVDVPL I FKGEE|
FKLQIRAGSGSSVLLESGSILP IKWHRNEETGK IFNIVFVWADEGSELKVDVP IVFKGEE|
FPLQIRAGTGSSVLLESGTVLP IKUHRDEKTGK I LNLVFAWADEGTEMKVDVPVVFKGEE |
FPLQVRAGSGSSMLLESGTVMP IKWHRSEKTGK I LNLVFVWADEGTELKVDVPVVFKGEE |
FPLQIRAGSGSSTLLESGKVLP IKIHKDEETGK I LNLVFVWAEDGTKLRVDVPVVFKGEH|
FPLQIRAGSGSSVLLESGNVLPVKVHRDKETGK IMNLVFVWADPGTELKVDVPVVFKGEE |
FPLQIRAGSGSSVLLESGNVLPVKVHRDKETGK IMNLVFVWADPGTEVKVDVPVVFKGEE |
FPLQIRAGSGSSHLLESGTVLP IKUHRDEESGK I LNLVFVWAEDGMKLKVDVPVVFEGED |
FPLQIRAGSGSSHLVESGTVLP IKIHRDKESGQ I LNLVFVWAEDGMKLKVDVPV IFKGED |
FPLQIRAGSGSTHLLESGTVLP IKWHRDEESGN I LNLVFVWAEDGMNLKVDVPVV IKGED |
FQLQIRAGQGSSTLVESGRVLPLKIHRDEENGK I LNLVFVWADDGEKLKVDVPVVFNGLD |
FQLQIRAGQGSSTLVESGRVLPLKVHRDEETGK I LNLVFVWADDGEKLKVDVPVVFKGLD |
FKLQVRAGQGSSSLVESGRVLPLKIHRDEESGK I LNLVFVWANDGEQLKVDVPIVFKGLD |
FKLQIRAGQGSSTLIESGRVLPLKJHRDEETGK I LNLVFVWADDGEQLKVDVPVVFKGLE |
FPLQIRAGSGSSVLLDSGKVLP IKVHRDEETGR I LNLVFVWADDGTELKVDVPVVFKGVE |
FPLQIRAGSGSSVLLDSGKVLP IKZHRDEETGR I LNLVFVWADDGTELKVDVPVVFKGVE |
FPLQIRAGSGSST ILENGKVLP IKIHRDED-GKVLNLVLVWAEDGTQIKVDVPIVYKGED|
FPLQIRAGSGSSVLLESGTVLPLKJHRDEATGKVLNLVFAWADEGSELKVDVPLVFKGED|
FGLQIRAGSGSSTLLESGKVLPVKVHRDEETGK I LNLVLVWADEGSKLKVDVPVAFKGEE |
FKLQIRAGSGSSNLLHSGTVLP IKZHRDSE-GN I LNLVLVWANEGTEVRVD I PVEFKGEE |
VRLQVRAGERSTAVVHSGTVLP IKVHTDESTGN I LNLVMVQADEGTMIKVNLPVVFKGED |
VRLQVRAGERSNAVVHSGTVLP IKWVHRDESTGH I LNLVMVQADEGTMLKVNLPVEFKGES |
VRLQVRAGERSTAVVHSGTVLP IKVHRDETTGN I LNLVLVEADEGTMLKVNLPVEFKGED |
VRLQVRAGERSNAIVHAGTVLP IKVHRDETSGN I LNLVMVKADEGTMLKVDLPVEFKGED |
VRLQVRAGERSNAILHAGTVLP IKVHRDENSGN I LNLVMVKADEGTMLKVDLPVEFKGKD |
FPLQIRAGSGSSDLLESGNVLP IKWHRDEESGK I LNLVFVWADEGSQLKVDVPVVFKGED |
—--LQIRAGQGSSSLVESGQILPLKUHRDEESGK I LK--FSIRNDGEQLKVDVPLVFKWLD |
FPLQIRAGSGSSVLLESGRVLP IKUHRNEETGK I LNLVFVWADEGTELKVDVPVIFKGID|
FPLQIRAGSGSSVLLESGKVLPVKIHRDEESGK I LNLVFVWADEGSELKVDVPVTFKGED |
FPLQIRAGSGSSTLLESGKVLP IKUHKDEETGK I LNLVFVWAEDGTKLRVDVPVVFKGEH|
FQLQIRAGQGSSTLVESGRVLPLKWHRDEETGK I LNLVFVWADDGEKLKVDVPVVFKGLD |
VRLQVRAGERSNAVVHSGTVLP IKVHRDETTGN I LNLVMVQADEGTMLKVNLPVEFKGET |
FPLQIRAGSGSSVLLESGRVLP IKIHRNEETGK I LNLVFVWADEGTELKVDVPVIFKGID|
FPLQIRAGSGSSHLPESGTVLP IKWHRDEESGK I LNLVFVWAEDGMKLKVDVPVVFKGED |
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DCPGLKKYGYFKMIRSSLKFQCPAEH I PQK I EVDVSKSD IDDRVLMHD I EVHPSMKLLSK |
DCPGLKKYGSLNRIRTSLKYLCPAEHIPPKIEVDVSKLD IGDRVLMHDVEVHPSLKLLSK|
DCPGLKKYGHFKRVRNSLKFLCPADQIPANIEVDVSNIDIGGRVLMRDIEFHPSLKLLSK|
DCPGLKKUGKLNRIRKSLKVLCPAEH I PPKLEVDVSSLDIGDKVSMGDVEVHPSLKLLSK |
ACPGLQKYGQLNKIRTSLKYLCPAEHIPSKIEVDVSNLDIGDRIFIRDVDVHSSMKLLSK]
NCPGLKKYGHLKMMRSTLKYLCPAEHIPQKIEVDISNLDIEDGLFMRDIEVHSSLKLLSK|
NCPGLKKYGHLKMIRSTLKY ICPAEQIPQKIEVDVSNLDIEDRVYMRD IEVHPSLKLLSK]
ECPGLKK¥GYLNK IRPSLKLLCPAEN IPQK I EVD1SQLDVEDKVSLHD IDVHPTWKLLSK]
NCPGLLKYGRLNRLRDTLKLLCRAENIPQKIEVDLSNLDTGERVSVRDVNIDPTLKLLTK]
NCPGLLKEGRLNRLRDTLKLLCPVENIPQKIEVDLSKLDIGERVTVHDFNIDPSLKLLTK]
ACPGVQKYG I LNK IRPSLKFLCPSEHIPSKIVVDVSNLDIEDRIFMRDIEVHPSLKLLSK |
VCPGIQK¥G I LNK IRPSLKYLGPSEHIPSNVVVDVSNLDIEDRIFMRDIEVHPSLKLISK|
VCPGLKKYGFLNKIRTSLRYLGPSEHIPSKIEVDISNLDIEDRIFMRDIEVHPSLKLLNK]
NCPGLKK¥GNLRS IRSTLKLLGPAEHIPSKIEVDVSELDI1EDKVLLQDVVFHPSLKLLSK]|
HCPGLQKY¥GNLRT IRSTLKLLGPAEHIPSKIEVDVSNLD I1EDKVLLQDVVFHPSLKLLSK|
DCPGLKKUGNLRSMRSTLKLLGPAEH I PSKIEVDVSKLD IADKVLMQEVEFHPSLKLLSR]
NCPGLKKYGNLLSIRSSVKLVGPAEN IPSK1EVDVSKLD IEDKVLMQEVEFHPSLKRLSM|
SCPGLKKYGYLKS IRTSLKYLCPAEHISPKIEVDVSNLD1GDRVFMSD IEVHPSWKLLSK |
SCPGLKKYGYLKSIRTSLKYLCPAEH I SPK1EVDVSNLD IGDRVFMSD I EVHPSWKLLSK |
VCPGLKKFGTLSK IRASLKYLCPAEHIPPKIEVDVSNLD I GDKVSMDDVAVHPSLKLLSK |
VCPGLKKYGYLNRIRPSLKFLCPAEHIPSKIEVDVSNLD IGDRILMHDVEVHPSLKLLSK]
VCPGLKKYGYLNAIRTSLKFTCPAEH IPSKIEVDVSNLD IGDRIFMRDVEFHPSMELLSK |
VAPGVKKYGYLHKVRPSLRYECPAEL I PPKIEVDVSKLD IGDRVYEKDLEVHPSMKLVSV|
VCPGLKKFGFLQKIRTSLVYLCPAEHIPPKIEVDLTNLDIGDRVLMND IPVHPSLKLLSR|
ACPGLKKFGFLQK IRTSLVYLCPAEH IPPK 1 EVDLANLDVGDRVLMHNIPVHPSLKLLSK]
VCPGLKK¥GFLQK IRTSLVYLCPAEHIPPKIEVDLANLD IGDRVSMND I PVHPSLRLLSK |
TCPGLKKEGFLQK IRTSLVYLCPAEHIPPK I EVDLTNLDVGDRVLMHD I PVHPSLKLLSK]
ACPGLKK¥GFLQK IRTSLVYLCPAEHIPPK I EVDLTNLDVGDRVLMHD I PVHPSLKLLSK]|
VCPGLKKFGHLNK IRTSLKYLCPAEH IPPK1EVDVSKLD IGDRVF IPDVEVHPSMKLLSK |
NCPG I KKEGSLRSMRSSLKL I GPVEHMPSK I EVEVSKLD I GDRVLMQEVVFHPSLKLLSK |
KSPGLSK¥GYLNKIRTTLKYLCPAEHIPPKIEVDVSNLDIGDRVFMSD I EVHPSLRLLSK|
VCPGLKK¥GHLNK IRTSLKYLCPAEHIPPKIEVD I SNLD1GDRVCLPDVKVHPSLKLLSK]|
ECPGLKKEGYLNK IRPSLKFLCPAENIPQK IEVD 1 SQLDVEDKVSLHD IDVHPTWKLLSK |
HCPGLKK¥GNLRS IRSTLKLLGPAEHIPSKIE I1DVSKLD 1 EDKVLLEDVVFHPSLKLLSK]|
ACPGLKKUGFLQKIRTSLVYLCPAEHIPPKIEVDLTNLDVGDRVLMHDIPVHPSLKLLSKl
KSPGLSK¥:

ACPGVQKUGILNKIRPSLRFLCPSEHIPSNIAVDVSNLDIEDRIFMRDIEVHPSLKLLSKl
je e_e.
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NESMPICKIAPTY I -ENPEP-
NESMPMCK IVATNF-ENPEP-
NEELPICKIVAIKS-ENPEP-
NENIPICKIVSTDL-ESPEPETEPETEPEPE----PAQA
NEVMPICKIVT IKS-ETANTETSATSETS-—--—-- ETS
NENMPVCK IVATNL-DTPEPAALNLESPEPAEKQPVECL
NENLP ICKCVATNL-DSPEPVATNLERPEP-
NET IPVCKVKATPV-DS--
DESLPVCKVVSTNS-KASDP-

DESLPVCKVVSTNS-KASEP- VSA
NESMP ICKIVPTSL-GNKEP- 1EA
NENMP I1CKVVPTCL-GNREP- IVE

NENMP ICK1VPTSL-GKQEVVPTSLENQEP
NETMPVCKIVATSPVKEPEA-
NETMPVCKIVATSPVKEPEA-
NETLPVCKIVATSPVKEPEA-
NET--VCKIVATSPVKEPED-
NEKMPLCKISATKL-ENPEP-
NEKMPLCKISATKL-ENPEP-
NETMPVCKIMS-NI-DYSEKYTSR-
NETMPVCKIVAAKL-ERAES-
NDAIPICKVMSTKS-ESAEP-
NERKPVCKVRGTKP-EVWEPKSKTKKLNESE----TVAA
NETMPVCKLLASKP-VE
NETMPVCKILASKP-VESETMQD-
NETMPVCKILASKP-VE-~
NETMPICKILASKP-1EP
NETMPVCKILASKP-DE--

NETMP ICKIVATKL-ENPES- AGV
NETLPVCKIAATSPVKEPEAV- LSI
NNSIPICKVAATNL-EASKPEKHDGAEDG— ISE
NDVIPICKIVATKL-ETPEP- AGV

NEAIPVCKVKATPV-DS--
NETMPVCKIVATSPVKEPEA-
NETMPVCK ILASKP-VESETMQD-

NENMPVCK IVPTSL~GNKEP =~~~ —— IEA
-@.+o . i

Gossraim26816562
Theocaca27431311
Maniescul7986519
Ricicomm16805378
Cucusati16971696
Poputric27016917
Poputric27031061
Solalyco027286613
Linuusit23139253
uusit23148893
Glycmax_26320749
Phasvulg27143407
Meditrun23036473
Arablyral6046352
Arabthal19671699
Brasrapa22700651
Thelhal020199993
Camesinel8124744
Citrclem20802148
uguttl7678079
Vitivini1l7818550
Eucagran23595478
Aquicoer22046950
Bracdist21823203
Setaital 19684886
Oryzsati24122503
Sorgbico1951096
Zea_mays20883014
Prunpers17667904
Brasrapa22715722
Caripapal6423587
Fragvesc27258433
Solatube24427917
Capsrube20913439
Panivirg23820228
Caripapal6423588
Glycmax_26312779

Gossraim26816562
Theocaca27431311
Maniescul7986519
Ricicomm16805378
Cucusatil6971696
Poputric27016917
Poputric27031061
Solalyco27286613
Linuusit23139253
uusit23148893
Glycmax_26320749
Phasvulg27143407
Meditrun23036473
Arablyral6046352
Arabthal19671699
Brasrapa22700651
Thelhal020199993
Camesinel8124744
Citrclem20802148
Mimugutt17678079
Vitivinil7818550
Eucagran23595478
Aquicoer22046950
Bracdist21823203
Setaital 19684886
Oryzsati24122503
Sorgbico1951096
Zea_mays20883014
Prunpers17667904
Brasrapa22715722
Caripapal6423587
Fragvesc27258433
Solatube24427917
Capsrube20913439
Panivirg23820228
Caripapal6423588
Glycmax_26312779

Gossraim26816562
Theocaca27431311
Maniescul7986519
Ricicomm16805378
Cucusati16971696
Poputric27016917
Poputric27031061
Solalyco27286613
Linuusit23139253
Linuusit23148893
Glycmax_26320749
Phasvulg27143407
Meditrun23036473
Arablyral6046352
Arabthal19671699
Brasrapa22700651
Thelhalo20199993
Camesinel8124744
Citrclem20802148
Mimuguttl17678079
Vitivini1l7818550
Eucagran23595478
Aquicoer22046950
Bracdist21823203
Setaital 19684886
Oryzsati24122503
Sorgbico1951096
Zea_mays20883014
Prunpers17667904
Brasrapa22715722
Caripapal6423587
Fragvesc27258433
Solatube24427917
Capsrube20913439
Panivirg23820228
Caripapal6423588
Glycmax_26312779

Gossraim26816562
Theocaca27431311
Maniescul7986519
Ricicomm16805378
Cucusatil6971696
Poputric27016917
Poputric27031061
Solalyco27286613
Linuusit23139253
Linuusit23148893
Glycmax_26320749
Phasvulg27143407
Meditrun23036473
Arablyral6046352
Arabthal 19671699
Brasrapa22700651
Thelhalo20199993
Camesinel8124744
Citrclem20802148
uguttl7678079
Vitivinil7818550
Eucagran23595478
Aquicoer22046950
Bracdist21823203
Setaital19684886
Oryzsati24122503
Sorgbico1951096
Zea_mays20883014
Prunpers17667904
Brasrapa22715722
Caripapal6423587
Fragvesc27258433
Solatube24427917
Capsrube20913439
Panivirg23820228

| Caripapal6423588

Glycmax_26312779

Gossraim26816562
Theocaca27431311
Maniescul7986519
Ricicomm16805378
Cucusatil6971696
Poputric27016917
Poputric27031061
Solalyco27286613
Linuusit23139253
uusit23148893
Glycmax_26320749
Phasvulg27143407
Meditrun23036473
Arablyral6046352
Arabthal19671699
Brasrapa22700651
Thelhal020199993
Camesinel8124744
Citrclem20802148
uguttl7678079
Vitivini1l7818550
Eucagran23595478
Aquicoer22046950
Bracdist21823203
Setaital 19684886
Oryzsati24122503
Sorgbico1951096
Zea_mays20883014
Prunpers17667904
Brasrapa22715722
Caripapal6423587
Fragvesc27258433
Solatube24427917
Capsrube20913439
Panivirg23820228
Caripapal6423588
Glycmax_26312779




81
81
83
78
44
80
71
80
79
79
79
81
39
79
79
79
92
39
39
7
7
7
7
7
78
78
54
85
68
79
83
83
7

141
141
143
138
104
140
131
140
139
139
139
141

99
139
139
139
152

99

99
137
137
137
137
137
138
138
114
145
128
139
143
143
137

198
198
199
195
160
196
187
196
195
195
195
197
158
198
195
195
208
155
155
193
193
193
193
193
194
194
170
201
185
195
199
199
193

233
233
234
230
195
231
222
231
230
230
230
232
193
233
230
230
268
190
190
228
228
228
228
228
229
229
205
236
220
230
234
234
228

292
292
293
289
254
290
281
290
289
289
289
291
252
292
289
289
327
249
249
287
287
287
287
287
288
288
264
295
279
289
294
294
287

340
340
341
337
302
338
329
338
337
337
337
338
300
340
337
337
375
297
297
320
335
335
335
335
338
336
312
352
328
337
342
342
335

400
400
401
397
362
398
389
398
397
397
397
398
360
400
397
397
435
357
357
380
395
395
395
395
398
396
372
412
388
397
402
402
395

460
459
460
456
421
457
448
457
456
456
456
457
419
459
407
456
494
416
416
439
454
454
454
454
457
455
431
471
447
456
461
461
454

475
496
477
472
435
471
470
472
468
471
471
472
448
472
438
471
510
431
432
455
469
469
469
469
472
470
446
492
461
471
476
476
469

476
497
478
473
435
471
471
473
468
471
480
472
449
472
485
471
524
431
432
455
469
469
469
469
472
470
446
492
461
471
476
476
469

476
497
478
473
435
471
471
473
468
471
480
472
449
472
485
471
584
431
432
455
469
469
469
469
472
470
446
492
461
471
476
476
469

(before)
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==1-VFLILYVILFLS-
==T-VSILLYVILFLS-
—=1-LSIFCYILLFLS-
—=1-VSILLYIILFLS-

~~TLLSYPF--LRK--QKRG--FP|
~-TLLSYPF--LRK--QKRGL-IP|
~~TLLSYPFLFLKK--QKKK--VS|
——TLLS--L--LKK--QKNG--IH]|

|
MES------=- 1-VSNLACLLFLLS SLISYIL--LTK--LKRE---A|
M VRGCICME --K--RREE---H]
/S V-ASIL-~ICLFLS-~——=—mmmemem SLLSYPL--LKK--MRRPWRIP|
ME-~--~----—-1-ASILAYVCFFLS- ~-SLLSYPL--LKK--KNRI---P|
MS- 1-ASIMIYICLSLS- SLLSYLF-- IKK--KTRA---S|
M ——1-AFVLVYICLFLS- ~-SLLSYPF-- IKK--KTGV---S|
/= 1-AFILIYMCLFVS - -~ -~ === === CLLSYPLLIIKK--KKWE---S|

|
V[ 1-VSSLIHILLCLS-~---—=——==== SLLLYHF-- IKK--QKRN---S|
ME R-GGLLLYILLVLS TFFSY IF--LNK--NKIK---P|
M GILVYATILLM TLVWCRL --LRR--QKKG---S|
S —— FQFLY ISQSLLPPPMTP ITKPTSWILQRVRY--LRR-~EKKE---S|

|

|
M GILVYILFFLF SLLWY I T--KRR--NKKE---L |

SLLSY IA--KRR-~CKKE---L |
GGISYVA--MRR--GKKE---V|
SVVSY I 1--KIR--KKKK---P|
SVVAY I 1--KKR--NNKE---P|
~-ALPLCML-~FTR--DKTE---P|
~-ALPLCML--FAR--DKTE---P|

~-AILVYVFIFFL

~=GILAYVLIFLI
M GILAYVLIFLV
~=GILLCVFIFLLA-
~=GILLCFFIFLLA-

IN--KIRK---P|
------------- TLSCYLL--LIT--KIRK---P|
MKK--SKGG---G|

————————————— TLLSFLI--FTKRDKREE---P|
—-NYFEIFLY ISMFVL- —--GYLSYYF-CFGK--NNNS---S|
--NYFEIFFYSSIFLF- —-GILSYYF-CFSK--NNNS. S|

GGSICVLAAVF LSLVFI--FLR--DGKK---S|
@ o o

—KLPPGSMGWPY 1GETLQLYSQDPN I FFLTKQKRYGEIFKTQILG
—KLPPGSMGWPYVGETLQLYSQDPN I FFSTKQKRYGEIFKTHILG|
—KLPPGSMGWPY 1GETLQLYSQDPTVFFDSKQERGEIFKTHILG|
—KLPPGSMGWPYVGETLQLYSQDPN I FFLTKQKRVGEIFKTHILG|
—-LPPGSMGWPF IGETLQIYSQDPNVFFATKQKRIGE I FKTHILG|
—KLPPGSMGWPF 1GETLQIYSQDPNVFFATKQKRYGEIFKTHILG|
—KLPPGSMGWPYVGETLQLYSQDPNVFFVTKQNAGEIFKTHILG|
—KLPPGSMGWPFVGETLQLYTQDPNVFFVTRQKAIGEVFKSHILG|
—KLPPGSMGWPYVGETLQLYTQDPNVFFATKQKRHGEVFKSHILG|
—KLPPGPMGWPYVGETLKLYSQDPNVFFATKQLAFGEIFKTHILG|
—KLPPGSMGWPYVGETLQLYSHDPNVFFAAKQIRYGEIFKTHILG|
------------ RLPPGSMGWPYVGESLKLYSQDPNVFFATRQLAFGE IFKSHILG|
MGWPC 1 GETLQMYSMDPN I FFSTKQKRGDIFKTHILG|
------------ KLPPGSMGWPY I GETLQMYSMDPN I FFASKQKR'GE IFKTHILG|
—KLPPGSMGWPY 1 GETLQLYSQDPN I FFTTKQQRIVGEIFKSHILG|
—~QLPPGSMGWPY 1 GETLQLYSRDPNVFFASKQKAVGEIFKTHILG|
~ELPPGSMGWPY I GETLQLYSQDPNVFFAAKQKAGE IFKTHILG|
MGWPY I GETLQLYSQDPSVFFAAKQKRIGE IFKTHILG|

MGWPY I GETLQLYSQDPNVFFADKQKRYGE IFKTHILG|
—KLPPGSMGWPY 1 GETLQLYSQDPNVFFADKQKRGEIFKTHILG|
—KLPPGSMGWGY I GETLQLYSQDPNVFFANKQKRWGE I FKTHILG|
—KLPPGSMGWPY 1 GETLQLYSQDPNVFFTEKQKRYGEIFKTHILG|
—KLPPGSMGWPC I GETLQLYSQDPNVFFASKQKARGE I FKTHILG|
—KLPPGSLGWPY 1 GETLQLYSQDPNVFFASKQKRWGEIFKTHILG|
~KLPPGSMGWPL 1 GETLQLYSQDPNVFFAAKQKRYGE IFKTHILG|
—KLPPGSMGWPL I GETLQLYSQDPNVFFTAKQKRYGE I FKTHILG|
——LPPGSMGWPVVGETLQLYSQDPS I FFSSKQKRYGEIFKTHILG|
[ LPPGSMGWPVVGETLQLYSQDPS I FFSSKQKRYGEIFKTHILG]
EEDP-HDDHGHKNRAAQLPPGSFGPY I GETLQLYSQDPNTFFSSRQKAGK I FKTHILG |
[OTG NLPPGSLGWPY I GETLQLYSQDPNTFFSTKQKR'GEIFKTHILG|
—KLPPGSMGWPY 1 GETLQLYSQDPNAFF INRQRAFGE I FKTKILG|
—KLPPGSMGWPY 1 GETLQLYSQDPNAFF INRQRAFGE I FKTKILG|
—KLPPGSMGWPY IGETLQLYSLDPNVFFATKQKRIGE I FKTHILG |
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CPCVMLASPEAARFVLVTHAHLFKPTYPKSKEMMIGPWALFFHQGEYHTRLRKLVQYSLA|
CPCVMLASPEAARFVLVTHARLFKPTYPKSKEKMIGPYALFFHQGEYHTRLRKLVQSSLA|
CPCVMLSSPEAARFVLVTRAHLFKPTYPKSKEKMIGPSALFFHQGDYHAQLRKLVQSSLS|
CPCVMLASPEAARFVLVTHAHLFKPTYPKSKERL I GPHALFFHRGGYHARLRRLVQNSLA|
CPCVMLASPEAAKFVLATHAHFFKPTYPKSKEK I IGPSALFFHQADYHARLRKLVQSSLS|
CPCVMLASPEAAKFVLATHAHFFKPTYPKSKEK I IGPSALFFHQAGYHARLRKLVQSSLS|
CPCIMLASPEAAKFVLVTHAHLFKPTYPKSKEKMIGPSALFFHQGDYHTRLRKLVQSSLS|
CPCVMLANPEGARFVLVTHAQLFKPTYPKSKEKMIGPSALFFHQGNYHNL IRKLVQSSLS|
CPCVMLASPEGARFVLVTHAHLFKPTYPKSKEKMIGPSALFFHQGDYHSLLRKLVQSSLS|
CPCVMLASPEAARFMLVTHAHLFKPTYPKSKERL I GPSALFFHQGEYHTQLRKLVKGSLS|
CPCVMLASPEAARFVLVTHDHLFKPTYPKSKERL I GPSALFFHQGEYHYHLRKLVQGSLS|
CPCVMLASPEAARFVLVTHAHLFKPTYPKSKEKL I GPSALFFHQGEYHNHLRKLVQSSLS|
CPCVMLASPEATKFVLVTHAHLFKPTYPKSKEKL I GPSALFFHQGDYHSSLRKLIQSSLS|
CPCVMLASPAATKFVLVTHAYLFKPTYPKSKEQMIGPSALFFHQGDYHNSLRKLIQSSLS|
CPCVMLASPEAARFVLVTHAHLFKPTYPKSKEQI IGPSALFFHEGDYHTKIRKLVQGSLS|
CPSVMLASPEAARFVLVTQAHLFKPTYPHSKERLVGPAALFFHQGDYHTRLRKLVQASLS|
CPSVMLASPEAARFVLVTQAHLFKPTYPKSKERLVGPAALFFHQGDYHTRLRKLVQASLS|
CPCVMLASPEAARFVLVTQAHLFKPTYPKSKERL I GPSALFFHQGDYHNRLRKLVQGSLS|
CPCVMLASSEAARFVLVTEANLFKPTYPKSKEHL I GPSALFFHQGDYHMRLRKLVQSSLS|
CPCVMLASPEAARFVLVTQAHLFRPTYPKSKEHL I GPSALFFHQGDYHLRLRKLVQGSLS|
CPCVMLASPEAARFVLVNQAHLFKPTYPESKEHL I GPSALFFHQGDYHMRIRKLVKDSLS|
CPCVMLASPEASRFVLVTQAHLFKPTYPKSKERL IGPSAI FFHQGEYHMRLRKLVQGSLS|
CPCI1LASPEAARFVLVTQAHLFKPTYPKSKEHL IGPSALFFHQGDYHIRLRKLVQSSLS|
CPSVMLASPEAARFVLVTQAHLFKPTYPKSKEHL I GPSALFFHQGDYHVRLRKLVQGSLS|
CPCVMLASSEAAKFVLVTQAHLFKPTYPKSKERL IGPSAIFFHQGDYHLRLRKIVQGSLS|
CPCVMLASSEAAKFVLVTQAHLFKPTYPKSKERL IGPSAIFFHQGDYHLRLRKIVQGSLS|
CPCIMLASPEAARFVLVTQAHLFKPTYPKSKEQL I GPKALFFHMGGYHLRLRKLVQSALS|
CPCIMLASPEAARFVLVTQAHLFKPTYPKSKERL I GPKALFFHMGDYHLRLRKLVQSALS |
SPCVMLASPEAAKFVLVTQAHLFKPTYPKSKEAL I GPSALFFHHGDYHFRLRKLVQRSLS|
CPCVMLASPEAAKFVLVTEAHLFKPTYPKSKERL I GPSALFFHQGDYHIRLRKLVQGSLS|
CPCVMLASPEAARFVLVNQANLFKPTYPKSKENL IGQSA I FFHQGDYHNHLRKLVQAPLN|
CPCVMLASPEAARFVLVNQANLFKPTYPKSKENL I GQSALFFHQGDYHNHLRKLVQASLN|
CPCVMLAGPEAAKFVLVSQAHLFKPTYPKSKERL I GPSALFFHQGKYHTQLRKLVQASLS |
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PD--TIRKLIPDIEHIALS-ALDSWAASGQV INTFYEMKKKSFDVGILS I FGHLDGGYKE |
PD--TIRKLIPGIEDIAVS-ALESWAGSGQV INTFYEMKKKSFNVGILS I FGHLDRGYRE |
PD--SIRKLVPSIEALAIS-ALESWAG-GQV INTFHAMKKESFDVGILSVFGHLEGNYRD |
PQ--TIKKLIPDIQGIAVS-TLESWAASGQGVNTFYEMKKLSFDVGILS I FGHMERGFRE |
PE--RIKKLIPDIEAIAIS-ALESCAV-GQV INTFKEMKKKSFDVGILS I FGNLDDSYRE |
PE--RIKKLIPDIEAIAIS-ALESCAV-GQV INTFKEMKKKSFDVGILS I FGNLDDSYRE |
PE--RIRKLIPDIEAIAIS-ALDSLAG-GLV I STFHEMKKKSFDVGILSIFGHLDSTYRE|
PD--TIRKLIPSIESVAIS-ALESWSS-GHI INTFHEMKKFSFDVGILS I FGHLNSNFRQ|
PD--KIRKL IPSMESVAIS-ALESWSS-GHI INTYHEMKKKSFDVGILS I FGHLDSNHRE |
PE--TVRKLIPDIESIAMS-ALESWAH-GHT INTFHEMKKLESFQVGILSIFGVLDSNYRE |
PD--TIRKLIPDIESMTIS-ALESLAD-SRI INTFQEMKKISFQVGILSVFGLLDSNYRE |
PD--TVKKLIPDIQSTAIS-ALESWAD-GHI INTFNEMKKLSFQVGILSIFGHLDSNYRE |
PNPNTMQKLVPDIEALAIS-ALESWAAAGTV INTYHEMKKRVFDVGFLAIFGRLDDTYRE |
PNPTTMQKLVPDIEALAIS-ALESWAAGGKV INTYNEMKRESFDVGFLAIFGQLDDTYRE|
LE--VLRNLVPDIETIAIS-ALESWAG-GHI INTFHEMKEKSFDVGILAIFGHLDTYYKE |
1E--AIRNLVPD IDALAAS-TVDSWHG-GHVVNTFHE IKKESFEVG I LMIFGRLEARYRE |
1E--TIRNLVANIDALAAS-ALDTWDG-GHV INTFHEMKKISFEVG I LF I FGRLEARHRE |
PE--AIRNLVADIEALAVS-ALDSWAG-GHVFNTFHE IKKFSFEVGILAIFGRLEAHYRE |
LD-~ALRNLVAD I SAIANY-TLNSWDA-GHV I DTFQELKKKSFEVGILV IFGQLESHYRE|
LF-~ALRNLVADISSIAAS-TLDSWDG-GHV INTFQELKKKSFEVGILAIFGNLESHYRE |
LD-~ALRNLVVDISDIAAS-TLDSWSE-GHV INTFQEMKKKSFEVGILAIFGHLESHYRE |
LD--SLRNLVADISAIAAS-TLDSWNG-GHV INTFHEMKKKSFEVG I LAFFGHLDSHYRE |
LD--SIRNLVADISSTAAS-TLDSWDG-GHVLNTFQEMKKKSFEVGILAIFGNLEAQYRE |
LD--AIRNLVADISATAAS-TLDSWDG-GHVLNTFQEMKKKSFEVGILAIFGNLEAHYRE |
LE--AIRELVTDIEAAAVA-ALDSWHG-GHI INTFQEMKKI'SFEVGTLT I FGHLKDNYKG |
LE--AIRELVTDIEAAAVA-ALDSWHG-GHI INTFQEMKKLSFEVGTLT I FGHLKDNYKG |
LH--RLRNLVADVSSLTLS-ALDSWHG-GQVVTTYEQLKMLSFEVGILAIFGHLEEHYRT|
LH--RLRSLVGDVSSLTLS-ALDSWHG-GQIVTTYEQLKMLSFEVGILAIFGHLEGHYRT |
PD--AIRNLVPHIDATAASVTSEWWGT-GKV INTFHEMKKKSFEVGVLV I FGQLETRYKE |
LD--TIRNLVPHIEAIAVS-GSDSWGA-GQV INTFHEMKKYSFQVG ILATFGHLEAHYKQ|
PE--SIRNQIPYIEELSIS-ALNSWG-GHVVNTYHEMKKKSFEVGILAIFGHLDGHVKE |
PE--SIRNQIPYIEELSIS-ALNSWG-GHVVNTYHEMKKKSFEVGILAIFGHLDGHVKE |
PE--VIRNMVADVEAVMIS-TLDSWVG-GHV INTFHEMKKLSFEVG ILAIFGHLENHYRE |
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KLEENYRIVDKGYNSFPTK I PGSAHHKA LQARKRL |
KLKENYR1VDKGYNSFPTNIPGTAYHKA LLARKRL |
ELTKNYCIVDKGYNSFPTNIPGTAYSKA ILARKRL |
MLEENYRKVDKGYNSFPTNIPGTAYQQA ILARKRL |
KLKQNYL 1VDKGYNSFPSN1PGTAYHKA LLARKRL |
KLKQNYL 1VDKGYNSFPSN I PGTAYHKA LLARKRL |
KLKENYQIVDKGYNSFPTNIPGTSYHKA LLARRRL |
MLNDNYH IVDKGYNSFPTK IPGTAYHKA LSARKRL |
MLSDNYHIVDKGYNSFPTK IPGTAYHKA LLARKRL |
KLNENYHIMNKGYNCFPTK I PGTAYQKA LLARKRL |
KLNENYHIMDKGYNSFPTNIPGTAYHKA LLARKRL |
KLDENYHIMNKGYNSFPTNIPGTAYQKA LLARKKL |
KLKQNYHMVDKGYNCFPTNMPGTAYHKA LLARKRL |
RLKENYC1VDKGYNSFPTKIPGTAYHKA LLARKRL |
ALKKNYCMVDKGYNSFPNT IPGTLYNKA LARKRL|
ELKKNYF1VDKGYNSFPTNIPGTPYRKA LQARKRL |

ELKKNYF1VDRGYNSFPTNIPGTPYKKALLKLLESSTCQI INCLRSYSLKTNSLQARKRL |

ELKKNYCIVDRGYNSFPTNIPGTPYKKA LWARKRL |
ELKKNYR1VDKGYNSFPTVLPGTAYKKA LTARKRL |
DLKKNYRIVDKGYNSFPTSLPGTPYRKA LMARKRL |
ELKKNYRIVDKGYNSFPTSLPGTSYKKA LSARKEL |
ELKKNYRIVDKGYNSFPTSLPGTPYKKA LTARKRL |
EMKRNYR 1VDKGYNSFATSLPGTPYRKA LARKRL |
ELKRNYRIVDKGYNSFPTSLPGTPFKKA LARKRL |
ELKKNYL 1VDKGYNSFSTNIPGTPYKKA LQARKRL |
ELKKNYL 1VDKGYNSFSTNIPGTPYKKA LQARKRL |
ELKMNYG I VEKGYNSFPTS IPASPYKRA ITARRKL |
ELKMNYG I VEKGYNSFPTSVPGSPYKRA LTARRKL |
ELRKNYMAVNKGYNSFP INIPGTPYKKA LLARERL |
ELNNNYT IVDKGYNSFPTNIPGTLYKKA LLARKRL |
ELKKNYS 1VDKGYNSFP INLPGTLYRKA LQARKKL |
ELKKNYS 1VDKGYNSFP INLPGSLYRKA LQARKRL |
KLKNNYHMVDRGYNSFPSI 1PGTPYRRA LLARRDL |
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NQILSE I IRERKEKRLVEKDLLGHLLNFKDEKG-ETLTEDQIADNVIGILFAAQDTTASF|
NQILGE I I CERKEKGLVEKDLLGHLLNFKDEKG-QTLTEDKIADNI IGVLFAAQDTTASV|
NQIVREI I CERKEKRLVEKDLLGHLLNFKDEKG-QILTEDQIADNI IGVLFAAQDTTASV|
NRILGE I I SSRKEKRLLEKDMLGHFLSFKDEND-EKLSDEQIADN I IGVLFAAQDTTASV|
SQIVSEI1CERKEKRLLEKDLLGCLLNSRDEKG-RTLTEDQIADNI IGVLFAAQDTTASV|
SQIVSEI1CERKEKRLLEKDLLGCLLNSRDEKG-RTLTEDQIADNI IGVLFAAQDTTASV|
NQILTEI IRGRKEKRLVESDLLDHLLSFQDEGG-KILSDDQIADNI IGVLFAAQDTTASV|
NQILSEI I CERKEKGLLEKDFLGNLLNFKNEKG-EILTEDQIADNI IGVLFAAQDTTASV|
NQILSEI ICERKEKRLLEKDFLGHLLNFKNEKG-EILTEDQIADNI IGVLFAAQDTTASV|
NQIVGE I I CERKEKKMAEKDLLGRLLKFKDENG-QILTEDQIADNI IGVLFAAHDTTAAA|
DQILGEN ICERKEKRLLEKDLLGRFLNFKDENG-QTLSEDQISDNI IGVLFAAQDTTATA|
NQILGE I I SERKEKRLLEKDLLGRFLNFKDENG-QILTEDQLADN I IGVLFAAQDTTASV|
SQILRQI I SERKEKKVLQKDLLGDLLNFQNEKG-QNLSEDQISDNI IGVLFAAQDTTASV|
GQILSQI ICERKEKKTLQKDLLGDLLNFQDEKG-QTLTEDQISDNI IGILFAAQDTTASA|
SQLVSEI'1CDRREKRLDKKDLLGCLMQYKDEKG-QILTDNQIADNI IGVLFAAQDTTASA|
SKILSD I 1SERKEKKLLEKDLLGCLLNSKAEKG-QILTDDKIADNI IGTLFAAQDTTASV|
SKILSDI1CKRKEKRLLEKDLLGCLLNYKDEKG-EVLTCDQISDNI IGTLFAAQDTTASV|
SKILSEL I1GQRKEKRLADKDLLGSLLNSKDEKG-ETLTNDQIADNI IGVLFAAQDTTASV|
NKILSD1 1 SERKEKKLLEKDLLGCLLNSKDDKG-QVLTDDQIADNI IGVLFAAQDTTASS|
SKILSDI1SQRKEKKLLDNDLLGCLLNSKDEQG-NVLTDDQIADNI IGVLFAAQDTTASA|
SKILSDI1SERKEKRLLEKNLLGRLLNSKDDVG-QVLTDDQIADNI IGVLFAAQDTTASA|
SKILGD I 1 SERKEKRLLEKDLLGCLLNSKGDKG-QVLTDDQIADNV IGALFAAQDTTASA|
SKILGD I lRERKEKRLLVKDLFGCLLNSKNEKG-ELLTDDQIADNI IGVFFAAQDTTASA|
SKILGD I 1 CERKEKRLLEKDLLGCLLNSKDEKG-EVLTDDQIADNI IGVLFAAQDTTATA|
NEILSD 1 IRERKEKRLHEKDLLGCLLNSKDENG-EVLSDDKIADN I IGVLFAAQDTTASV|
NEILSD 1 IRERKEKRLHEKDLLGCLLNSKDENG-EVLSDDKIADN I IGVLFAAQDTTASV|
NEILGD 1 I SERKEKKLLEKDLLGCLLSSKDQKG-EVLTDDQVADN I IGVLFAAQDTTASA|
NEILGAI I SERKEKKLLEKDLLGCLLNSKDQRG-EELTDDQVADN I IGVLFAAQDTTASA|
RHIIGD I IHERKEKRLPEKDLLGCLLRSINEGG-EVLSDDQIADNI IGVLFAAQDTTASV|
REILGD1 I SERKEKRLLEKDLLGCLLNSKDNKG-EVLTDDQIADNILGVLFAAQDTTASV|
GKILSE I IREMKEKKTLEKGLLSCFLNAKEEKGFLVLNEDQIADNI IGVLFAAQDTTASV|
GKILSE I 1RERKEKKVLEKGLLSCFLNAKEEKGLLVLNEDQIADNI IGVLFAAQDTTASV|
SKI1SGIIADRKEKRIFGKNLLGHLLDSKDENG-ETLTDEQIADNI IGVLFAAQDTTASV|
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ITWILKFLHDDPKLLEAVK--REQKAI YESNNG-G~~~~~~~~| KERLTWAQTR-KMTLTY|
1 TWILKFLRDDPRLLEAVK--JREQKA I YDSNDG-G~ ~-KRPLTWAQTR-SMPLTY|
LTWVLKYLHDDQKLLESVK- NRPLTWDQTR-NMPLTY |
ITWVLKFLHDDPQLLEAVK--} ~-KMPLTWEQTR-SMPLTH|

LTWILKYLHDNPKLLEAVK--}
LTWILKYLHDNPKLLEAVK-
LTWIIKYLNDDQKLLEAVK--}
LTWILKYLHDDQKLLEDVK--}
LTWILKYLHDDQRLLEAVK-
LTWILKYLHENRTLLEAVK--JAEQMAIREANIR-G~
LTWILKYLHDHHKLLEAVK--JAEQMA I YEANNG-G~
LTWILKFLYDDQKLLEAVK--AEQMA I YKVNKG-G-
LTWILKYLHDNQNILEAVK--}
LTWILKYLHDNPK ILEAVK-
LTWILKFLHDNSKLLEAVK~
MTWIVKYLHDNPKLLEAVK--]
MTWIVKYLHDNPKLLETVK--]
MTWILKYLHDDPKLLEAVK-
LTWVVKYLHDNPKLLEVVK-

——QRALTWAQTK-NMRCTY |
QRALTWAQTK-NMRCTY |
—-RKPLSWAQTR-NMPLTN|
——EKPLTWAQTR-NMPLTY |
KKPLTWAQTR-NMPLTY |
—-NKSLTWTQTR-NMPLTF|
——KNSLTWAQTR-NMPLTY |
K-FLTWAQTR-NMPLTH|
KRSLTWAQIR-NMPLTH|
KKPLTWAQIR-NMPLTY |
SKSLTWSQTR-SMILTH|
NQPLSWSHTR-NMPITY |
NQPLRWSQTR-DMPVTY |
NRPLTWSQTR-NMPVTH|
SQPLSWSQTR-SMPFTQ|
—-SQPLSWGQTR-NMPLSH|
—-NKPLTWSQTR-NMPFTN|
SQPLSWNQTR-NMPFTH|
—-NQPLSWSQTR-NMPFTH|
—-NQPLSWSQTR-SMPLTH|

LTWIVKYLHDNPKLLEAVK--REQKA I YKMNDE-G~
LTWIVKYLHDNPKLLEAVK--REQKE I YKMNNE-G-
MTWIAKYLHDNQKVLEAVK--REQDAIRKLNDE-S-
MTWIVKYLHDNQK I LEAVK--REQNAIRKLNDE-E~
MTWIVKYLHDQSETSRGSKG IREQKAIRKLNEE-G NQPLSWTQTR-NMPVTY |
MTWIVKYLHDNPKLLEGVK--REQKAIRKLNEE-G- ~=-NQPLSWTQTR-NMPVTY |
MTWI IKYLHDNPKLLEAVK--REQKAIQELNER-D—-~~~~~~~~ TTVTWSQTRTNMHFTH|
MTWI IKYLHDNPKLLEAVK--REQKAIQELNET-DKRSSSSSNETTVTWSQTRKNMPFTH|
MTWIFKYLHDEPKILEAVK--REQNAIRLSNEQAG-~~~~~~~ NQPLSWADTR-NMPISY|
MTWILKYLHDEPKLLEAVK--REHDAIRESNEE-G-

—-NQPLSWAQSR-NMPISS|
NHGLTWTQTR-KMPITS|
NHGLTWTQTR-KMPITS|

—-FQPLSWSQTR-RMPISH|

@Wj+ Mo.

LTWILKYLHDNPKLLECVK--JAEQKV IWQSNEQ-E-
MTWILKYLHDNPKILEGVK-~REQNT IHRSNDE-G-
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RVLLEGLRMASI I SFTFREAVVDVEYKYYL I PKGWKVMPLFRN IHHNPEFFSDPHDFDPS |
RWVLESLRMAS I I SFTFREAVVDVEYKYYL I PKGWKVMPLFRN IHHNPEFFSDPHDFDPS |
RWILESLRMAS I I SFTFREAVVDVEYKYYL IPKGWKVMPLFRN IHHNPEFFSDPQNFDPS |
RVVMESLRMAS I I SFTFREAVVDVEYKEYL I PKGWKVMPLFRN IHHNPEFFPNPQEFDPS |
RiFILESMRMAS I I SFTFREAVCDVEYK@FL I PKGWKVMPLFRN IHHNSEFFSEPQKVDPS |
RFILESMRMAS I I SFTFREAVCDVEYKYFL I PKGWKVMPLFRN IHHNSEFFSEPQKVDPS |
K IMESLRMAS I I SFTFREAVVDVEYKEYL I PKGWKVMPLFRN IHHSPEFFSDPQKFDPS |
RVILESLRMAS 1 ISFTFREAIVDVEYHEYL IPKGWKVLPLFRNIHHNPEFFPDPRIFDPS|
RWILESLRMAS I I SFTFREAVVDVEYNEYL I PKGWKVLPMFRN IHHNPEFFPDPHIFDPS |
RVVLESLRMAS T IAFVYREAT I1DVQYKEYL I PKGWKVMPLLRN IHHNSEFFPHPHIFDPS |
RVVLESLRMAS I ISFAYREAT IDVEYKEYL IPKGWKVMPLFRN IHHNPE IFTDPHIFDPS|
KVILESLRMAS I ISFAFREAI IDVEYKEYL I PKGWKVMPLFRN IHHNPELFPDPD IFDPS|
RWILESLRMAS I I SFAFREAVVDVKYKEYL I PKGWKVMPLFRN IHHNPEFFSAPQNFDPS |
RVLLESLRMAS 1 I SFTFREAVVDVEYKEYL I PKGWKVMPLFRN IHHNPEFFSDPQNFDPS |
RAILESLRMSS1 I1SFTFREAVADVEYKEYL I PKGWKVMPLFRN IHHNAEFFSDPDKFDPL |
KVILETLRMAS I ISFTFREAVADVEYKEYL I PKGWKVMPLFRN IHHNPDFFTDPQKFDPS|
KVLETLRMAS I I SFTFREAVADVEYK@YL IPKGWKVMPLFRN IHHNPEFFTDPQKFDPS |
K/ ILESLRMAS I I SFTFREAVADVEFKEYL I PKGWKVMPLFRN IHHDPKFFPDPQKFDPS |
KWVLESLRMAS I I SFTFREAVADVEYKYCL I PKGWKVMPLFRN IHHNPEYFSDPHKFDPS |
K/VLESLRIAS ISFTFREAVADVEYKEYL IPKGWKVMPLFRN IHHNPEYFSDSQKFDPS |
K/VLESLRMAS I I SFTFREAVADVEYKYL I PKGWKVMPLFRN IHHNPEYFSDPQKFDPS |
KWVLESLRMASV I SFTFREAVSDVEYKYYL I PKGWKVMPLFRN IHHNPEYFRDPHKFDPS |
KWVLESLRMAS I I SFTFREAVADVEYKYYL I PKGWKVMPLFRNTHHNPEYFRDPQKFDPT |
KWVLESLRMAS I I SFTFREAVADVEYKEYL IPKGWKVMPLFRN IHHNPEYFSDPQKFDPT |
KWVLESLRMAS I I SFTFREAVADVEYKEYL IPKGWKVLPLFRN IHHNPEYFTDPQKFDPS |
KVVLESLRMAS I I SFTFREAVADVEYKEYL I PKGWKVLPLFRN IHHNPEYFTDPQKFDPS|
KVVLESLRMAS I IAFTFREAVTDVKYK®YL IPKGWKVMPLFRN IHHNPEYFSDPHKFEPS |
KWVLESLRMAS I 1AFTFREAVTDVEYKEYL IPKGWKVMPLFRN IHHNPEYFSDPHKFEPS |
KWVLESLRLSSI ISFLFREAVVDVEYKYYL IPKGWKVMPLFRN IHHNPEFFTDPQKFDLS |
KVVLESLRMAS I I SFAFREAVVDVEYKEYL I PKGWKVMPLFRN IHHNPEFFADPHKFDPS |
RVVLETLRMAS I I SFAFREAVADVEYKYYL I PKGWKVMPLFRN IHHNPEFFPDPQKFDPS |
KVVLETLRMAS I I SFAFREAVADVEYKEYL I PKGWKVMPLFRN IHHNPEFFPDPQK IDPS|
RUVLEALRMAS I ISFTFREAVADVEYKEYL I PKGWKVMPLFRNMHHNPEFFSDPEKFDPS|
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RFEQVAPKPNTFMPFGNGVHACPGNELAKLEAL I L IHHLVTKFRWEVVGSESGIQYGPFP|
RFEV-APKPNTFMPFGNGVHACPGNELAKLEAL I L IHHLVTKFRVEVVGSQSGIQYGPFP |
RFEV/-APKPNSFLPFGSGVHACPGNELAKLE IL ILTHHLVTKFAINEVVGSQGG IEYGPFP |
RFEV-APRANTFMPFGNGVHACPGNELAKLEAL I L IHHLVTNFRVEVVSSESGIQYGPFP |
RFKY/-APRPNTFVPFGLGVHACPGNELAKLEML I L IHHLVTEFREVVGSQNG IQYGPFP|
RFK/-APRPNTFVPFGLGVHACPGNELAKLEML I L IHHLVTEFRIVNEVVGSQNG IQYGPFP |
RFK/-PPKPNTFMPFGNGVHACPGNELAKLEML I L IHHLFTKFRIVNEMVGSQYG I1QYGPFP |
RFE| -APKPNTFMPFGNGVHACAGNE I AKLEMFVL IHHLVTRFVEVVGSQNG IQYGPFP |
RFEV/-APKPNTFMPFGNGVHACPGNE IAKLEIL IL IHHIVTKFRIVEVVGSQNG IQYGPFP |
RFEV-SPKPNTFMPFGNGSHACPGNELAKLEMLSL IHHL I TKFRIVEVVGSVDG I1QYGPFP |
RFEV-SPKPNTFIPFGNGVHACPGNELAKLEML I L IHHLVTKFAVEVVGTVEGVQYGPFP |
RFEV-PPKPNTFIPFGNGAHACPGNGLAKMEML I FIHHLVTKFAINEVEGSVDG 1QYGPFP|
RFEV/-APKAYTF IPFGKGVHACPGNELAKLEMF I L IHHLVTSFRIVEVVGSQSG IQYGPFP |
RFEV-GPKPNTFMPFGKGVHACPGNELAKLEML I LVHHLVTKFQVEVEGSQSGIQYGPFP |
RFEA-QNRILL.
RFEV-APKPNTFMPFGSGVHACPGNELAKLEML IVTHHLVSKFRIVEVVGSESGIQYGPFP |
RFE/-APKPNTFMPFGNGVHACPGNELAKLEML IMTHHLVSKFRWEVVGSQSGSQYGPFP|
RFEV-APKPNTFVPFGNGVHACPGNELAKLEML IMTHHLVTKFRVEVAGFQSGIQYGPFP |
RFEV/-APKPNTFMPFGSGVHACPGNELAKLEML I I THHLVTKFRIVELVGSENG 1QYGPFP |
RFEV-APKPNTFMPFGNGVHACPGNELAKLEML I I THHLVTKFRIVEVVGSQNG IQYGPFP |
RFED-APKPNTFMPFGSGVHACPGNELARLEML I ITHHLVTKFRWEVVGSEDG IQYGPFP |
RFE| -PPKPNTFMPFGSGVHVCPGNELAKLEML I I THHLSTKFRIVEVVGSQNE IQYGPFP |
RFEV/-APRPNTFMPFGSGQHACPGNELAKLEMF IMIHHLLTKFRIVEVVGSQSG IQYGPFP |
RFEV/-APKPNTYMPFGSGQHACPGNELAKLE I LVMIHHLLTKFRINKVVGSQNG IQYGPFP |
RFEV-APKPNTFMPFGSGVHSCPGNELAKLEMLVMIHHLVTKFRIVEV 1GSQSG IQYGPFP |
RFEV-APKPNTFMPFGSGVHSCPGNELAKLEMLVMIHHLVTKFAINEV 1GSQSG1QYGPFP|
RFEV-AAKANTFMPFGNGVHACPGNELAKLEML I FIHHLVTKYRVEVVGDESGTQNCPFP |
RFEV/-AAKANTFMPFGNGVHACPGNELAKLEML I FIHHLVTKYRIVEVVGDESGTQNCPFP |
RFEV/-APKPNTFMPFGSGVHACPGNELAKLELL IMIHHLVTNFAINE IEGSQSGTEYSPFP |
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Fig. S1E: An example of GSA-MPSA

phaseO v phasel v phase2
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~ALESWAD-GHI INTFNEMKKIZSFQUG I LS I FGHLDSNYREKLDENYHIMNKGYNSFPTN|
~ALESWAAGGKV INTYNEMKRI*SFDVGFLAI FGQLDDTYRERLKENYC IVDKGYNSFPTK |
~TVDSWHG-GHVVNTFHE IKKI'SFEVG I LM1 FGRLEARYREELKKNYF IVDKGYNSFPTN|
~TLDSWSE-GHV INTFQEMKKI'SFEVG I LAl FGHLESHYREELKKNYR1VDKGYNSFPTS |
~TLDSWNG-GHV INTFHEMKKISFEVG I LAFFGHLDSHYREELKKNYR 1VDKGYNSFPTS |
~TLDSWDG-GHVLNTFQEMKKI'SFEVG I LAl FGNLEAQYREEMKRNYR IVDKGYNSFATS |
~TLDSWDG-GHVLNTFQEMKKI*SFEVG I LAI FGNLEAHYREELKRNYRIVDKGYNSFPTS|
—~ALDSWHG-GHI INTFQEMKKIZSFEVGTLT I FGHLKDNYKGELKKNYL IVDKGYNSFSTN|
—~ALDSWHG-GHI INTFQEMKKISFEVGTLT I FGHLKDNYKGELKKNYL IVDKGYNSFSTN|
—~ALDSWHG-GQIVTTYEQLKMESFEVG ILAIFGHLEGHYRTELKMNYG IVEKGYNSFPTS|
—~GSDSWGA-GQV INTFHEMKKYSFQUG I LATFGHLEAHYKQELNNNYT IVDKGYNSFPTN|
~ALNSWVG-GHVVNTYHEMKKI'SFEVG I LAl FGHLDGHVKEELKKNYS IVDKGYNSFPIN|
0 ~ALNSWVG-GHVVNTYHEMKKESFEVG I LAIFGHLDGHVKEELKKNYS IVDKGYNSFPIN]
~TLDSWVG-GHY INTFHEMKKYSFEVG I LAI FGHLENHYREKLKNNYHMVDRGYNSFPSI |
~ALESWAAAGTV INTYHEMKKI?VFDVGFLAI FGRLDDTYREKLKQNYHMVDKGYNCFPTN|
—~ALDSWAASGQV INTFYEMKKI'SFDVG I LS I FGHLDGGYKEKLEENYR IVDKGYNSFPTK |
—~ALESCAV-GQV INTFKEMKKI*SFDVG I LS I FGNLDDSYREKLKQNYL IVDKGYNSFPSN|
—~ALDSLAG-GLV I STFHEMKKI'SFDVG I LS 1 FGHLDSTYREKLKENYQIVDKGYNSFPTN|
—~ALDSWAG-GHVFNTFHE IKKI*SFEVG I LAI FGRLEAHYREELKKNYC IVDRGYNSFPTN|
~TLNSWDA-GHV IDTFQELKKISFEVG I LV FGQLESHYREELKKNYRIVDKGYNSFPTV|
—~ALDSWHG-GQVVTTYEQLKMISFEVG I LAIFGHLEEHYRTELKMNYG IVEKGYNSFPTS |
VTSEWWGT-GKV INTFHEMKKFSFEVGVLV I FGQLETRYKEELRKNYMAVNKGYNSFPIN|
—~ALESWAG-GHI INTFHEMKEISFDVG I LAI FGHLDTYYKEALKKNYCMVDKGYNSFPNT |
—~ALDTWDG-GHV INTFHEMKKI'SFEVG I LF I FGRLEARHREELKKNYF IVDRGYNSFPTN|
~TLDSWDG-GHY INTFQELKKISFEVG I LAI FGNLESHYREDLKKNYRIVDKGYNSFPTS |
—~ALESWAGSGQV INTFYEMKKI'SFNVG I LS I FGHLDRGYREKLKENYR1VDKGYNSFPTN|
. _o 0T$ @GKoFVGL FG@ + @ NY @_+GYN F.
1PGTAYSKAILIRKRLNQIVRE I I CERKEKRLVEKDLLGHLLNFKDEKG-QILTEDQIAD|
1PGTAYQQAILRKRLNRILGE I 1 SSRKEKRLLEKDMLGHFLSFKDEND-EKLSDEQIAD|
1PGTAYHKALLRKRLSQIVSE I I CERKEKRLLEKDLLGCLLNSRDEKG-RTLTEDQIAD|
1PGTAYHKALSARKRLNQILSE I I CERKEKGLLEKDFLGNLLNFKNEKG-EILTEDQIAD|
1PGTAYHKALLRKRLNQI LSE I I CERKEKRLLEKDFLGHLLNFKNEKG-EILTEDQIAD|
1PGTAYQKALLRKRLNQIVGE I I CERKEKKMAEKDLLGRLLKFKDENG-QILTEDQIAD|
1PGTAYHKALLRKRLDQI LGE I I CERKEKRLLEKDLLGRFLNFKDENG-QTLSEDQISD|
1PGTAYQKALLARKKLNQILGE I I SERKEKRLLEKDLLGRFLNFKDENG-QILTEDQLAD|
1PGTAYHKALLRKRLGQILSQI I CERKEKKTLQKDLLGDLLNFQDEKG-QTLTEDQISD|
1PGTPYRKALQARKRLSKILSD 1 1 SERKEKKLLEKDLLGCLLNSKAEKG-QILTDDKIAD|
LPGTSYKKALSARKELSKILSD1 I SERKEKRLLEKNLLGRLLNSKDDVG-QVLTDDQIAD|
LPGTPYKKALTARKRLSKILGD I 1 SERKEKRLLEKDLLGCLLNSKGDKG-QVLTDDQIAD|
LPGTPYRKAVLIARKRLSKILGD I IRERKEKRLLVKDLFGCLLNSKNEKG-ELLTDDQIAD|
LPGTPFKKAVLIARKRLSK1LGD I 1 CERKEKRLLEKDLLGCLLNSKDEKG-EVLTDDQIAD|
1PGTPYKKALQARKRLNE I LSD 1 IRERKEKRLHEKDLLGCLLNSKDENG-EVLSDDKIAD|
1PGTPYKKALQARKRLNEILSD 1 IRERKEKRLHEKDLLGCLLNSKDENG-EVLSDDKIAD|
VPGSPYKRALTHRRKLNE ILGAI I SERKEKKLLEKDLLGCLLNSKDQRG-EELTDDQVAD|
1PGTLYKKALLARKRLREILGD I 1 SERKEKRLLEKDLLGCLLNSKDNKG-EVLTDDQIAD|
LPGTLYRKALQARKKLGK I LSE I IREMKEKKTLEKGLLSCFLNAKEEKGFLVLNEDQIAD|
8 LPGSLYRKALQARKRLGKILSE I IRERKEKKVLEKGLLSCFLNAKEEKGLLVLNEDQIAD|
I1PGTPYRRALLIARRDLSK I 1SG I IADRKEKR I FGKNLLGHLLDSKDENG-ETLTDEQIAD|
MPGTAYHKALLIRKRLSQILRQI I SERKEKKVLQKDL L GDLLNFQNEKG-QNLSEDQISD|
1PGSAHHKALQARKRLNQI LSE I IRERKEKRLVEKDLLGHLLNFKDEKG-ETLTEDQIAD|
1PGTAYHKALLARKRLSQIVSE I I CERKEKRLLEKDLLGCLLNSRDEKG-RTLTEDQIAD|
1PGTSYHKALLWRRRLNQILTE I IRGRKEKRLVESDLLDHLLSFQDEGG-KILSDDQIAD|
1PGTPYKKALWARKRLSK I LSEL I GQRKEKRLADKDLLGSLLNSKDEKG-ETLTNDQIAD|
LPGTAYKKALTARKRLNK I LSD1 1 SERKEKKLLEKDLLGCLLNSKDDKG-QVLTDDQIAD|
1PASPYKRAI TARRKLNE I LGD I 1 SERKEKKLLEKDLLGCLLSSKDQKG-EVLTDDQVAD|
1PGTPYKKALLARERLRH I 1GD I IHERKEKRLPEKDLLGCLLRS INEGG-EVLSDDQIAD|
1PGTLYNKAVLARKRLSQLVSE I ICDRREKRLDKKDLLGCLMQYKDEKG-QILTDNQIAD|
1PGTPYKKALLARKRLSK ILSD1 1 CKRKEKRLLEKDLLGCLLNYKDEKG-EVLTCDQISD|
LPGTPYRKALMARKRLSK1LSD1 1 SQRKEKKLLDNDLLGCLLNSKDEQG-NVLTDDQIAD|
1PGTAYHKALLUARKRLNQI LGE I I CERKEKGLVEKDL L GHLLNFKDEKG-QTLTEDKIAD|
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NIIGVLFAAQDTTASVLTWVLKYLHDDQKLLESVK--REQKAIFESNSG-GNR
NIIGVLFAAQDTTASV ITWLKFLHDDPQLLEAVK--AEQMA ' YDTNNG-GKM.
NIIGVLFAAQDTTASVLTWILKYLHDNPKLLEAVK--AEQKLVHESNNG-GQR
NIIGVLFAAQDTTASVLTWILKYLHDDQKLLEDVK--AEQMAIYEANGR-GEK
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N1 1GVLFAAQDTTASVLTWILKYLHDDQRLLEAVK-~AEQME I YEANGR-GKK:
N1 1GVLFAAHDTTAAALTWILKYLHENRTLLEAVK-~REQMA IREANIR-GNK:
N1 1GVLFAAQDTTATALTWILKYLHDHHKLLEAVK-~REQMA I YEANNG-GKN
N1 1GVLFAAQDTTASVLTWILKFLYDDQKLLEAVK--AEQMA I YKVNKG-GK-
N11GILFAAQDTTASALTWILKYLHDNPK I LEAVK-~REQKA I FEANDG-CKK:
N1 1GTLFAAQDTTASVMTWIVKYLHDNPKLLEAVK--REQKA IK I LTEE-SNQ
N1 1GVLFAAQDTTASALTWIVKYLHDNPKLLEAVK--KEQKA I YKMNDE-GNK:
NV 1 GALFAAQDTTASALTWIVKYLHDNPKLLEAVK--AEQKE I YKMNNE-GSQ
N1 1GVFFAAQDTTASAMTWIAKYLHDNQKVLEAVK-~AEQDA IRKLNDE-SNQ
N1 1GVLFAAQDTTATAMTWIVKYLHDNQK I LEAVK--KEQNA IRKLNDE-ENQ
N1 1GVLFAAQDTTASVMTWIVKYLHDQSETSRGSKG IREQKA IRKLNEE-GNQ
N1 1GVLFAAQDTTASVMTWIVKYLHDNPKLLEGVK--REQKA IRKLNEE-GNQ
N1 1GVLFAAQDTTASAMTWI 1KYLHDNPKLLEAVK-~REQKA I QELNET-DKRSSSSSNE
NILGVLFAAQDTTASVMTWILKYLHDEPKLLEAVK--AEHDA IRESNEE-GNQ -
N1 1GVLFAAQDTTASVLTWI IKYLHDNPKLLECVK-~REQKV IWQSNEQ-ENH
N1 1GVLFAAQDTTASVLTWILKYLHDNPKLLECVK--KEQKV IWQSNEQ-ENH
N1 1GVLFAAQDTTASVMTWILKYLHDNPK I LEGVK-~REQNT IHRSNDE-GFQ
N1 1GVLFAAQDTTASVLTWILKYLHDNQN I LEAVK-~AEQKA I CDANDG-CKR
NV1G I LFAAQDTTASF I TWI LKFLHDDPKLLEAVK-~AEQKA I YESNNG-GKE
N1 1GVLFAAQDTTASVLTWILKYLHDNPKLLEAVK-~REQKVVHESNNG-GQR
N1 1GVLFAAQDTTASVLTWI IKYLNDDQKLLEAVK-~AEQKA I YESNDR-GRK
N1 1GVLFAAQDTTASVMTWILKYLHDDPKLLEAVK-~AEQKA INKSNEE-GNR
N1 1GVLFAAQDTTASSLTWVVKYLHDNPKLLEVVK--KEQKA I YEMNGE-GSQ
N1 1GVLFAAQDTTASAMTWI IKYLHDNPKLLEAVK-~REQKA I QELNER-DT-
N1 1GVLFAAQDTTASVMTWIFKYLHDEPK I LEAVK-~REQNA IRLSNEQAGNQ
N1 1GVLFAAQDTTASALTWILKFLHDNSKLLEAVK--AEQKV I YESNED-GSK:
N1 1GTLFAAQDTTASVMTWIVKYLHDNPKLLETVK--KEQKA IRRLNEE-GNQ
N1 1GVLFAAQDTTASAMTWIVKHLHDNPKLLEL f1--AEQKT I YELNDE-GSQ
N1 1GVLFAAQDTTASV I TWI LKFLRDDPRLLEAVK--AEQKA I YDSNDG-GKR
N@@G OFAAJDTTA. @TWO K L _j  j AE] @

~PLTWDQTR-NMPLTYRY I LESLRMAS I I SFTFREAVVDVEYKFYL 1PKGWKVMPLFRNI |
~PLTWEQTR-SMPLTHRVVMESLRMAS I 1 SFTFREAVVDVEYKEYL IPKGWKVMPLFRNI |
~ALTWAQTK-NMRCTYR I LESMRMAS I 1 SFTFREAVCDVEYKIFL IPKGWKVMPLFRNI |
~PLTWAQTR-NMPLTYRVILESLRMAS I ISFTFREAIVDVEYHEYL IPKGWKVLPLFRNI |
~PLTWAQTR-NMPLTYRY I LESLRMAS I ISFTFREAVVDVEYNJYL IPKGWKVLPMFRNI |
~SLTWTQTR-NMPLTFRUVLESLRMAS I IAFVYREAI 1DVQYKEYL IPKGWKVMPLLRNI |
~SLTWAQTR-NMPLTYRUVLESLRMAS I ISFAYREAI IDVEYKEYL IPKGWKVMPLFRNI |
~FLTWAQTR-NMPLTHKY ILESLRMAS I ISFAFREAT 1DVEYKEYL IPKGWKVMPLFRNI |
~PLTWAQIR-NMPLTYRVLLESLRMAS I ISFTFREAVVDVEYKEYL IPKGWKVMPLFRNI |
~PLSWSHTR-NMP I TYK ILETLRMAS I ISFTFREAVADVEYK®YL IPKGWKVMPLFRNI |
~PLTWSQTR-NMPFTNK/VLESLRMAS I ISFTFREAVADVEYKEYL IPKGWKVMPLFRNI |
~PLSWNQTR- NMPFTHK/VLESLRMASVISFTFREAVSDVEYK&YLIPKGWKVMPLFRNI|
~PLSWSQTR-NMPFTHKWVLESLRMAS I I SFTFREAVADVEYK¥YL I PKGWKVMPLFRNT|
~PLSWSQTR-SMPLTHK/VLESLRMAS I ISFTFREAVADVEYK®YL IPKGWKVMPLFRNI |
~PLSWTQTR-NMPVTYKVLESLRMAS I ISFTFREAVADVEYK®YL IPKGWKVLPLFRNI |
~PLSWTQTR- NMPVTYK/VLESLRMASIISFTFREAVADVEYKGYLIPKGWKVLPLFRNI|
TTVTWSQTRKNMPFTHKYVLESLRMAS I IAFTFREAVTDVEYK®YL IPKGWKVMPLFRNI |
~PLSWAQSR-NMP I SSK/VLESLRMAS I ISFAFREAVVDVEYKEYL IPKGWKVMPLFRNI |
~GLTWTQTR-KMP I TSRVLETLRMAS I I SFAFREAVADVEYK®YL I PKGWKVMPLFRNI |
8 -GLTWTQTR-KMPITSK/VLETLRMAS I 1SFAFREAVADVEYKEYL IPKGWKVMPLFRNI |
-PLSWSQTR-RMP I SHR7VLEALRMAS I I SFTFREAVADVEYK®YL I PKGWKVMPLFRNM|
~SLTWAQIR-NMPLTHRY ILESLRMAS I I SFAFREAVVDVKYK®YL I PKGWKVMPLFRNI |
-RLTWAQTR-KMTLTYRWYLLEGLRMAS I I SFTFREAVVDVEYKEYL IPKGWKVMPLFRNT |
~ALTWAQTK-NMRCTYR{* ILESMRMAS I I SFTFREAVCDVEYKGFL IPKGWKVMPLFRNT |
~PLSWAQTR-NMPLTNKY IMESLRMAS I I SFTFREAVVDVEYK®YL I PKGWKVMPLFRNI |
-PLTWSQTR- NMPVTHK/ILESLRMASIISFTFREAVADVEFKGYLIPKGWKVMPLFRNI|
-PLSWSQTR- SMPFTQK/VLESLRMASIISFTFREAVADVEYKUbLIPKGWKVMPLFRNI|
~TVTWSQTRTNMHFTHKWVLESLRMAS I IAFTFREAVTDVKYKEYL IPKGWKVMPLFRNI |
~PLSWADTR-NMP I SYKWVLESLRLSS I 1 SFLFREAVVDVEYKEYL IPKGWKVMPLFRNI |
~SLTWSQTR- SMILTHRAILESLRMSSIISFTFREAVADVEYKUYLIPKGWKVMPLFRNI|
~PLRWSQTR-DMPVTYKWVLETLRMAS I ISFTFREAVADVEYKEYL IPKGWKVMPLFRNI |
~PLSWGQTR- NMPLSHK/VLESLRIASIISFTFREAVADVEYKUYLIPKGWKVMPLFRNI|
~PLTWAQTR- SMPLTYR/VLESLRMASIISFTFREAVVDVEYKEVLIPKGWKVMPLFRNI|
@Wj+ Mo. + @@E.GR@.S@I.F $REA@ DVj$jGoL IPKGWKVE@P@ORN

HHNPEFFSDPQNFDPSRFEPAPKPNSFLPFGSGVHACPGNELAKLE I L ILTHHLVTKFAV|
HHNPEFFPNPQEFDPSRFEYAPRANTFMPFGNGVHACPGNELAKLEAL I L IHHLVTNFA|
HHNSEFFSEPQKVDPSRFK/APRPNTFVPFGLGVHACPGNELAKLEML I L IHHLVTEFA|
HHNPEFFPDPR I FDPSRFE] APKPNTFMPFGNGVHACAGNE I AKLEMFVL IHHLVTRFA|
HHNPEFFPDPH I FDPSRFEAPKPNTFMPFGNGVHACPGNE | AKLE ILILIHHIVTKFAV|
HHNSEFFPHPH I FDPSRFEYSPKPNTFMPFGNGSHACPGNELAKLEMLSL IHHL I TKFAV|
HHNPE I FTDPHI FDPSRFEY/SPKPNTF I PFGNGVHACPGNELAKLEML I L IHHLVTKFAV|
HHNPELFPDPD I FDPSRFE/PPKPNTF I PFGNGAHACPGNGLAKMEML I F IHHLVTKFA|
HHNPEFFSDPQNFDPSRFEYGPKPNTFMPFGKGVHACPGNELAKLEML I LVHHLVTKF |
HHNPDFFTDPQKFDPSRFEVAPKPNTFMPFGSGVHACPGNELAKLEML IVTHHLVSKFA|
HHNPEYFSDPQKFDPSRFEDAPKPNTFMPFGSGVHACPGNELARLEML I I THHLVTKFAV|
HHNPEYFRDPHKFDPSRFE] PPKPNTFMPFGSGVHVCPGNELAKLEML I I THHLSTKFA|
HHNPEYFRDPQKFDPTRFEJAPRPNTFMPFGSGQHACPGNELAKLEMF IMIHHLLTKFAV|
HHNPEYFSDPQKFDPTRFEVAPKPNTYMPFGSGQHACPGNELAKLE I LVMIHHLLTKFAV|
HHNPEYFTDPQKFDPSRFEVAPKPNTFMPFGSGVHSCPGNELAKLEMLVM I HHLVTKFA|
HHNPEYFTDPQKFDPSRFEVAPKPNTFMPFGSGVHSCPGNELAKLEMLVM I HHLVTKFA|
HHNPEYFSDPHKFEPSRFEAAKANTFMPFGNGVHACPGNELAKLEML I F IHHLVTKYAV|
HHNPEFFADPHKFDPSRLE/APKPNTFMPFGSGVHACPGNELAKLELL IMMHHLVTKFA|
HHNPEFFPDPQKFDPSRFENAPKPNTFMPFGSGVHACPGNELAKLE I L IMTHHLVTKFAV|
6 HHNPEFFPDPQK1DPSRFENAPKPNTFMPFGSGVHACPGNELAKLE ILIMTHHLVTKFAV|
HHNPEFFSDPEKFDPSRFEY TPKPYTFMPFGSGAHACPGNELAKLELLTL IHHVVTKFA|
HHNPEFFSAPQNFDPSRFEYAPKAYTF I PFGKGVHACPGNELAKLEMF I L IHHLVTSFAV|
HHNPEFFSDPHDFDPSRFEYAPKPNTFMPFGNGVHACPGNELAKLEAL I L IHHLVTKFAV|
HHNSEFFSEPQKVDPSRFK/APRPNTFVPFGLGVHACPGNELAKLEML I L IHHLVTEF|
HHSPEFFSDPQKFDPSRFKYPPKPNTFMPFGNGVHACPGNELAKLEML I L IHHLFTKFAV|
HHDPKFFPDPQKFDPSRFEVAPKPNTFVPFGNGVHACPGNELAKLEML IMTHHLVTKFA|
HHNPEYFSDPHKFDPSRFEVAPKPNTFMPFGSGVHACPGNELAKLEML I I THHLVTKFAN|
HHNPEYFSDPHKFEPSRFEAAKANTFMPFGNGVHACPGNELAKLEML I FIHHLVTKYA|
HHNPEFFTDPQKFDLSRFEVAPKPNTFMPFGSGVHACPGNELAKLELL IMIHHLVTNFA|
HHNAEFFSDPDKFDPLRFEVAPKPNTFMPFGNGVHACPGNELAKLEML I L IHHLVTNFAV|
HHNPEFFTDPQKFDPSRFEVAPKPNTFMPFGNGVHACPGNELAKLEML IMTHHLVSKFAV|
HHNPEYFSDSQKFDPSRFEVAPKPNTFMPFGNGVHACPGNELAKLEML I I THHLVTKFAV|
HHNPEFFSDPHDFDPSRFEVAPKPNTFMPFGNGVHACPGNELAKLEAL I L IHHLVTKFA|
HH .joF .j o_ Roj ..+. .$@PFG G H C.GN GA+GE 0 o HH@ . $ W

EVVGSQGG I EYGPFPVPQRGLPARFWKLESK-—- -
EVVSSESG 1QYGPFPVPQQGLPARFWKEPK-—
EVVGSQNG 1QYGPFPVPEKGLPARFWRVPC
EVVGSQNG 1QYGPFPVPHQGLPARFWKEPY -~
EVVGSQNG 1QYGPFPVPRQGLPARFWR
EVVGSVDG 1QYGPFPVPQQGLPARFWPEAT -~ S|
EVVGTVEGVQYGPFPVPQQGLPARFWQESTTLKQDYLPLLH
EVEGSVDG 1QYGPFPVPQQGLPARFWQESN-—
EVEGSQSG 1QYGPFPVPRHGLPVRFWEE-~
EVVGSESG 1QYGPFPVPQQGLPTRFWKEST
EVVGSEDG 1QYGPFPVPLHGLPARFWKESS
EVVGSQNE 1QYGPFPVPYHGLPARFWKEST
EVVGSQSG 1QYGPFPVPLHGLPARFWKEHT
KVVGSQNG 1QYGPFPVPLHGLPARFWKEST
EV1GSQSGIQYGPFP I1PYQGFPARFSKETK
EV1GSQSG 1QYGPFP 1PYQGFPARFSKETK-~
EVVGDESGTQNCPFPVPMNGLPARFWNTTTPSS----QHLN
EVVGSQNE 1QYSPFPVP IHGLPAKFWKKST -~
EVVGSGSG 1QYGPFPVPLGGLAARFWKTTS
EVVGSGSG 1QYGPFPVPLGGLAARFWKESN-~
EV1GSQNGVQYSPFPVPLHGLPARFWKLPS -~~~ -~~~
EVVGSQSG 1 QYGPFPVPQHGLPARFLKEQVNPKQDF-PTTS
EVVGSESG 1 QYGPFPVPQQGLPARFWKQSS -~ -~ CcPs
EVVGSQNG I QYGPFPVPEKGLPARFWRVPC -~ -~~~ -~~~
EMVGSQYG 1QYGPFPVPQQGLLAQFWKESSCL 1QDF- VSSN
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Fig. S1F: An example of GSA-MPSA
phase0 y phasel y phase2
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M-VVRIRLSRFGCKNKPFYRVMAADSRSPRDGKHLE ILGYYNPLPQQDGGKRMGLNFERV |
M-VVRIRLSRFGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLP§QDGGKRMGLNFERV |
M-VVRIRLSRFGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLPGQDGGKRMGLNFERV |
M-VVRIRLSRFGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLPJQDGGKRMGLNFERV |
M-VVRIRLSRFGCKNKPFYRVMAANSRSPRDGKHLEVLGYYNPLPQQDGGKRMGLNFERV |
M-VVRIRLSRFGCKNKPFYRVMAANSRSPRDGKHLEVLGYYNPLPGQDGGKRMGLNFERV |
M-VVRIRLSRFGCKNKPFYRVMAANSRSPRDGKHLEVLGYYNPLPGQDGGKRMGLNFERV |
M-VVRIRLSRFGCSNKPFYRVMAADSRSPRDGKHLEVLGYYNPLP§QDGGKRMGLNFERV |
M-VVRIRLSRLGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLPGQDGGKRMGLNFDRV |
M-VVRIRLSRLGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLP§QDGGKRMGLNFDRV |
M-VVRIRLSRLGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLP§QDGGKRMGLNFERV |
M-VVRIRLARFGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLPJQDSGKRMGLNFDRV |
M-VVRIRLARFGCKNRPFYRVMAADSRSPRDGKHLEVLGYYNPLPGQDGGKRMGLKFDRV |
M-VVRIRLSRFGCKNRPFYRVMAADSRSPRDGKHLEVLGYYNPLP§QDGGKRMGLNFDRV |
M-VVRLRLSRFGCKNKPFYRLMAANSRSPRDGKHLEVLGYYNPLP§QDGGKRMGLNFDRV |
M-VVRLRLSRFGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLP§QDGGKRMGLNFDRL |
M-VVRIRLSRLGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLPGQDGGKRMG INFDRV |
M-VVRIRLSCLGCKNKPFYRVMASDSRSPRDGKHLEVLGYYNPLPGQDGGKRMG INFDRV |
M-VVRIRLSRFGCKNRPFFRVMAADSRSPRDGKHLEVLGYFNPLPGQDGGKRMGLKFDRI |
M-VVRIRLSRFGCKNRPFFRVMAADSRSPRDGKHLEVLGYFNPLP§QDGGKRMGLKFDRI |
M-VVR IRLSRFGCKNRPFFRVMAADSRSPRDGKHLEVLGYFNPLPQQDGGKRMGLKFDRI |
M-VVRLRLSRLGCKNRPFFRVMAADSRSPRDGKHLEVLGYFNPLPGQDGGKRMGLKFDRI |
M-VVRIRLSRFGCKNRPFFRVMAADSRSPRDGKHLEVLGYFNPLPGQDGGKRMGLKFDRI |
M-VVRLRLSRLGCKNRPFFRVMAADSRSPRDGKH IEVLGYFNPLP§QDGGKRMGLKFDRI |
M-VVRLRLSRLGCKNRPFFRVMAADSRSPRDGKH I EVLGYFNPLPQQDGGKRMGLKFDRI |
M-VVRIRLSRFGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLPHQDGGKRMGLNFDRV |
M-VVRIRLARFGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLP§QDSGKRMGLNFDRV |
M-VVRIRLARFGCKNRPFYRVMAADSRSPRDGKHLEVLGYYNPLPJQDGGKRMGLNFERV |
M-VVRIRLARFGCKNRPFYRVMAADSRSPRDGKHLEVLGYYNPLPGQDGGKRMGLNFDRV |
M-VVRLRLSRFGCKNKPFYRVMAADSRSPRDGKHLEVLGYYNPLP§QDGGKRMGLNFDRL |
M-VVRLRLSRLGCRNKPFYRVMAADSRSPRDGKHLEVLGYYNPLPGQDGGKRMG INFDRV |
MGMVRIRLARFGRKNLPFYR I FVADSRSPRDGKHLEVVGHYNPLPYKDGMKR IGVNSDRI |
M-VVRIRLARFGCKNRPFYRVMAADSRSPRDGKHLEVLGYYNPLPJQDGGKRMGLKFDRV |
M-VVRLRLSRFGCKNRPFYRVMAANSRSPRDGKHLEVLGYYNPLPJQDGGKRMGLNFERV |
M @VR@RL. oG N PF$R@o ._SRSPRDGKH@E@@G $NPLPGjD. KR@GE@j _R@

Ky WLSVGAQPSDPVQRILFRSGLLPPPPMVAMGRKGGPRDTRPVDPLSGRFVTPA-KKPT |
KFWLSVGAQASDPVQR I LFRAGVLPPPPMVAMGRKGGPRDTRPVDPLTGRVLNQE-KAAT |
KFWLSVGAQASDPVQR I LFRAGVLPPPPMLAMGRKGGPRDTRPVDPLTGKVLNQE-KAVT |
KWLSVGAQPSDPVQRILFRAGLLPAPPMVAIGRKGGPRDTRPVDPMTGRILDSE-KMSN |
Ky WLSVGAQPSEPVQRILFRAGVLPPPPMVAMGRKGGPRDTRPVDPMTGRVLNEE-KPIA|
KFWLSVGAQPSEPVQR I LFRAGVLPPPPMVAMGLKGGPRDMRPVDPMTGRVLNEE-KPVA|
KPWLSVGAQPSEPVQR I LFRAGLLPPPPMVAMGRKGGPRDMRPVDPMRGRVLSAE-KPAT |
K WLSVGAQPSEPVQR I LFRAGVLPPPPMMVMGRKGGPRDTRPVDPMTGRFLSPE-KSPS |
KWLSVGAQPSEPVERLLFRAGMLPPPPMVAMGRKGGPRDTRPVDALTGRVLNQE-KAAN |
K WLSVGAQPSEPVERLLFRAGMLPPPPMVAMGRKGGPRDTRPVDALTGRVLHQE-KPAD |
KfWLSVGAQPSEPVERLLFRAGVLPPPPMVAMGRKGGVRDTRPVDALTGRVLNQE-KPAN|
KFWLSVGAQPSDPVQR I LFRAGLLPPPPMVAMGRKGGPRDTRPVDPMTGRVL--E-KPTN|
K WLSVGAQPSDPVQRILFRAGLLPPPPMVAMGRKGGPRDTRPVDPLTGRV I SPE-KQLF |
KWLSVGAQPSDPVQQ I LFRAGLLPPPPMVAMGRKGGHRDTRPVDPLTGRILTPN-KPTD|
KFWLSVGAQPSEPVQR I LFRAGVLPPPPMLAMERKGGPRDTRS IDPLSGKFVSPK-QPSD|
K WLSVGAQPSDPVQRLLFRAGVLPPPPMLAMGQKGGPRDTRLVDPMTGRITTPE-STKS|
KFWLSVGAQPSNPVERLLFRAGLLPPPPTVAMARKGGPRDMRPVDALTGR 1GQQ-KPPS|
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