Supplemental Figure 1. Clustal W alignment of the protein sequence for 100 homologues of the SC PEP protein. Numbers listed in a column on the left
correspond to the NCBI database accession number. The name of each protein corresponding to a number is given at the end of the multiple sequence
alignment. The SC PEP protein sequence in the first listed (62738741). Perfectly conserved residues are colored in red, strongly similar residues are colored
in green, and weakly similar residues are colored in blue. Statistics and Clustal W parameters used are listed at the end of the alignment. Residues mutated
in this experiment are highlighted in pink at the beginning of each page. A full list of mutated residues is included at the end of this supplementary file.
Residues in that list are specified by SC PEP numbering as well as the ClustalW alignment numbering. With the exception of K407S, 1454L, V4551, P473S,
R474K, 1689V, and 1880V, the wild-type residues were mutated to residues shown in the consensus sequence.
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LFAHGRYTVPRK———————— AGDRYFYGYNRGLENQTPLYVREGLT-—--GRQ——-RLLLDPNSWAQDGASALAEWTPSPDGRMLAYGVQD
IWNYEKYGIPNREG———————— DRFFFTRNSGLONQSVLYNAAKLG-—-—-DAP—--RVLLDPNTLSKDGTVALTGIDITDDGRYLAYGTAA
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LWNYEKYGTLFK-——————-— AGPHYFYSYNTGLONQSVVEFVADSPN-———AKG——KELLDPNTHRKDGTAALSGWSVSRNGKLYGYAIAE
LWDYEKYGIPFKEG———————- ENYFYFKNDGLONQSVLYTLKSLD———-SEP-—RVLLDPNKLSDDGTVALSGLAISNNGKLLAYGIST
LWNYEKYSQPFKEG———————— GRYFYFKNDGLONQSVLYTQESLE———-—AEA--RVLLDPNTFSEDGTVALAGIAISRDGRYLAYGLSR
LWNYERYGLPTTRE———--TEDGLRYFFSRNDGLQODOSVFMVQDGLE——-—-GEA--RPLIDPNEWAADGTTALAGTVPSPDGTKLAYLIAD
LMDYEKQSQPFK———————— EGRFTYFYKNDGLONODVLYRQLGDGDAE——————— IFLDPNTFSEDGTTSLAGVSEFSRDGSLVAYSISE
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SWNYAKEGAPFR———————- EGRYHYFFKNDGLONONVLWROKEGKPAE-——————— VFLDPNTLSPDGTTALDQLSEFSRDGRILAYSLSL
LMNYEKIGAPFT———————— EGDYTYFYKNDGLONQYVLYRSKEGGDVE——————— VFLDPNTEFSDDGTTSMSGLSEFSKDGSLLAYQISE
SWNYAKEGAPFR———————- EGRYHYFFKNDGLONONVLCGQLAGKPAE-——————— VFLDPNLLSPDGTTALDQLSFSRDGKTLAYSLSL
LWNYEKLGTPFK———————— EGGKTYFYKNDGLQDOQYVLYRQGETGDP———--E—-—-VFLDPNTFSEDGTTSLAGLSFTEDGSRVAYSISE
LWNYEKIGAPFI-———————— EGDYSYFYKNDGLONQYVIYRFPTNGKMEDA-E---VFLDPNQFSKDGTTSLGGTSFTKDGSLFAYAISE
LWNYEKIGAPFK-———————— EGKFTYYYKNNGLONQOSVVYRKDQSGKE————-E—-—-VFLDPNTFSKDGTTSLGGLDFSKDGSKAAYAISE
LWNYEIVGAPFK ———————— KGDYSYFYKNDGLONQYVVYRQKEGGTAE——————— LFLDPNTFSEDGTTSMGQLSEFSKDGSIAAYAISE
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83855898
85710915
78368715
56178266
91215481
78688320
24374294
456523
77816782
68547790
82744257
86131249
88796133
42526704
27367204
37676919
75855979
28809898
6460324
91223249
56180108
55769741
47507507
28502989
86144914
84386759
63100723
38649021
59711729
6755152
74215349
50514023
26345256
157879458
51592147
10835490

LWNYEKLGSPFK-——————— EGEYTYYFKNNGLONOSVIYRYKSTESPENA-K-——-VFLDPNKFSEDGTTSLGGLNEFSKDGSKAAYSISE
LWNYEKVSAPFK-——————— EGDYTYYYKNDGLONQYVVYRKKNDSDEEE—————— VFLDPNTEFSEDGTTSLAQLTFSEDGKLAAYSISE
LWNFEKVTAPNERG———————— DNTFYYRNDGLQAQSVLY-VKNKA—-—--—-GEE--KVALDPNSFSTDGTVALSGVSVSGDGKIIAYGVSK
LWNYEKISAPFK-———————— EGDYTYFYKNDGLONQYVVYRQKGDEDPE——————— VELDPNTFSEDGTTSLAQLTEFSDDGSLAAYSISE
VWNYEKIGAPFE———————- RGKYTYEFSKNDGLONQYVEYRYKNEDSIENA-E-—-VFLDPNTFSDDGTTSLAGMSFTEDGETLAYSISE
LWNYEKISAPFENG———————- DNQFYYRNDGLQAQSVLY-VKGKD-—-—-GVE—--KPVLDPNGEFSADGTVALSGVSVSNDGKILAYGVSQ
LWNYEKISAPFENG———————- DNQFYYRNDGLQAQSVLY-VKGKD-—--GVE--KAVLDPNSEFSADGTVALSGVSVSNDGKILAYGVSK
IWNYEKISAPFK-———————— KGKYTYFSKNDGLQAQSVLYRKDAAGKTE——————— VELDPNKFSEKGTTSLASVSENKKGTLVAYSISE
LWNYEKVSAPFEHG———————- ENQFYYRNDGLQAQSVLY-VKGRD-—-—-GVE-—-KPILDPNKLSTNGTVALSGVSVSNDGKILAYGVSN
LWNFEKVGAPFEHG———————- ENRFIFRNNGLOSONVLY-VSEKG———-GDE-—RVLLDPNTLSADGTVALSGVSVSGDGKTLAYGVSK
LWNYEKVSAPFEHG———————- ENQFYYRNDGLQAQSVLY-VKGRD———-GVE-—KPILDPNKLSTNGTVALSGVSVSNDGKILAYGVSN
LWNYEKVGSPFK———————— EGDYTYFYKNDGLONQYVIYRYKTGEDPSTA-T-——-VFLDPNTFAEDGTISLGGASFSEDGSILAYAISE
LWDYEKYSTPYMVN———————— DKLEYTYNNGLONQYVLYMADGLN—---—GKP--EVLIDPNTLSDDGTVSMASTELSPKASYLAYMLSD
IWDYEKRSGLFK———————— AGNFYYFFRTEGLONQSIMCRQSGNIKAESSPE——-VFFDPNKLSADGTTALKNLAFSKDGKYMAYSVSG
SQDYEKSSQPFV———————- HGEYTYFYKNDGLONOQSVLYRRKGDEAAQ——————— VFLDPNGEFSDDGTTSLSGVEFFSKDDSLVAYTISE
SQDYEKSSQPFV———————- HGEYTYFYKNDGLONOQSVLYRRKGDEAAQ——————— VFLDPNGEFSADGTTSLSGVEFFSKDDSLVAYTISE
SONYEKYSQPFL———————- RGDYTYEFYKNDGLONOSVLYRRKGEGEAE——————— VFLDPNTEFSEEGTTSLGEVSEFSKDYRLVAYSISE
SONYEKYSQPFV———————— RGDYTYFYKNDGLONOSVLYRRKGEGEAE——————— VELDPNTFSEEGTTSLGEVSEFSKDYRLVAYSISE
LWDYPRDGLPWE———————— RGGRYFRTEFNPGLLNQPVLQ—--TADSPRGPWHE—-—-—-LLDPNALSADGTVALMGASVSQDGTQLAYATQS
SONYEKYSQPFV———————- RGDYTYFYKNDGLONOSVLYRRKGEGEAE——————— VFLDPNTEFSEEGTTSLGEVSEFSKDYRLVAYSISE
LWNYEKVSTPFRYA———————— DRYFYFANDGLONQSVLYTMTDLN-—-—SAP—--DILINPNNEFSDDGTVSLARINVSPDATYVAYATSD
LFDHPRHGAPFR———————— RGNKYFYFHNSGLQAQSVLYVQODSLDG—————— EAEVLLDPNALSKDGTVALSTYSVSKDGKYIAYGLSE
LYDYPKYSCNFK———————— KGKRYFYFYNSGLONQRVLYVQDSLKD—————— EPRVFLDPNTFSEDGTVALQGYAFSDDGEYFAYGLSA
LYDYPKYSCNFK———————— KGKRYFYFYNSGLONQRVLYVQDSLKD—————— EPRVFLDPNTFSEDGTVALQGYAFSDDGEYFAYGLSA
AQDYKKSSQPFV———————— RGDYTYFYKNDGLONHSILYRQKEGLQVE——————— VFLDPNTEFSEDGTTSLGSVSEFSKDYGLVAYSISE
AQDYKKSSQPFV———————— RGEYTYFYKNDGLONHSILYRHKEGQQEE——————— IFLDPNTFSEDGTTSLGSVSEFSKDYSLVAYSISE
LYDYPKYSCPFK———————— RGDRYFHFYNTGLONQSVMYVQODNLDA—-————— EPTVFLDPNTFSEDGTVALRGYSFSEDGEFLAYGTSA
LYDYPKYSCNFK———————— KGNRYFYFYNSGLONQRVLYVQDSLKD—————— EPKVFLDPNTFSEDGTVALQGYAFSEDGEYFAYGLSA
GODYQKTSQPFK———————— RGEYTYFYQONDGLONOSVLYRSKEGKDVE——————— VELDPNTFSEEGTTSLSVVSESKDASLVAYSISE
LYDYPKYSCHFK-——————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNTLSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK-——————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNTLSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQODSLEG—————— EARVFLDPNTLSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPIYSCHFK ———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
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50514022
37928243
27065055
5103285
13786144
5107662
79382269
27066372
19347837
109072195
11691900
41349456
558596
53127346
904214
15217929
9558588
38345850
91082735
54650756
73973662
73973660
47222200
73973664
55235507
73973658
71666762
49523575
71747962
33317309
47224662
15291259
73973656

Prim.cons.

LYDCPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCNFK———————— KGKRYFYFYNTGLONQRVLYVQODSLEG—————— EARVCLDPNTLSDDGTVALRGYAFSEDGEYVAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNTLSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LIDHPRYDSPFR———————— QOGDKYFYFHNTGLQAQSVLYMODNLDA-————— EPEVLLDPNTLSDDGTVALNTEFSVSEDAKYLAYGLSS
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LIDHPRYDSPFR-———————— OGDKYFYFHNTGLQAQSVLYMODNLDA—————— EPEVLLDPNTLSDDGTVALNTFSVSEDAKYLAYGLSS
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— DARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFHFYNTGLONQRVLYVQDSLDA-————— DAKVFLDPNKLSDDGTVALRGYAFSEDGEYFAYGLSS
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVODSLEG—————— EARVFLDPNILSDDGTVALRGYAFSEDGEYFAYGLSA
FIDYPRFDTPFK-——————— RGNSYFYFHNSGLOQAQSVLHVQDDLES—————— EAEILLDPNTLSDDGTVSLNTLSISEDAKYLAYGLSS
FIDYPRFDTPFK-——————— RGNSYFYFHNSGLOQAQSVLHVQDDLES—————— EAEILLDPNTLSDDGTVSLNTLSISEDAKYLAYGLSS
LEFDHPRYRAPFK———————— RAGSYFYLHNPGLQPHSALYVQHGLGGG-——--EEPDVLLDPNTFSDDATVSLAMEFGVSHDGEHLAYGTSA
LWNYPKFSTPYR-———————— HGTKYYQYRNTGLONQOSVIYVQKDLA—————— SKAEIFLDPNTFSEDGTVALSGTAFSEDGQTFAYGLSS
LWNYPKYGCPMR———————— YGNYYYYFMNTGLONOSVMYQQKSLGDE————-SESKVFLDPNTLSEDGTIALTQKAFSEDGKYMAYGLSE
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQODSLDG—————— EARVFLDPNLLSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQODSLDG—————— EARVFLDPNLLSDDGTVALRGYAFSEDGEYFAYGLSA
LYDYPKYSCPYK———————— RGSRYFYFHNEGLONODVLYVQODSLEA-————— PASVLFDPNKLSEDGTVALKMCRLSEECEYFAYGLSS
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQODSLDG—————— EARVFLDPNLLSDDGTVALRGYAFSEDGEYFAYGLSA
RWNYPKYSCPFK-——————— HGNKYFEFFMNTGLONODVLYVQDKLD—————— GEPKVFLDPNTLSADGTIALVGSRESDDGKLYAYGLSQ
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQODSLDG—————— EARVFLDPNLLSDDGTVALRGYAFSEDGEYFAYGLSA
SQDYPRTSNPSY———————- INGHYYYYHNSGLONQSVLMRATSLTD————— TAPSIFLDPNTMSSDGTTALKATAWSEDESMLAYSLSD
TEDFPRTSNPSF———————— RNGRYYEFYHNTGLONQOSVLKRATSLTD————— SNPTTFLDPNILSNDGTTALKATAWSEDESLFAYSASD
TEDFPRTSNPSF———————— RNGRYYEFYHNTGLONQOSVLKRATSLTD————— SNPTTFLDPNILSNDGTTALKATAWSEDESLFAYSASD
SQDYPRTSNPSY———————- INGHYYYYHNSGLONQSVLMRAMSLTD————— TAPSIFLDPNSMSSDGTTALKATAWSEDESMLAYSLSD
I-————-— T-——R-—————— RGSRYFHFYNTGLONQSVMYVQESLDA-————— EPRVFLDPNTEFSEDGTVALRGYAFSEDGEYLAYGTSA
LWNYPKYGCPMR———————— YGNYYYYFMNTGLONOSVMYQQOKSLGDE———-SESKVFLDPNTLSEDGTIALTQKAFSEDGKYMAYGLSE
LYDYPKYSCHFK———————— KGKRYFYFYNTGLONQRVLYVQDSLDG—————— EARVFLDPNLLSDDGTVALRGYAFSEDGEYFAYGLSA
. * x . - kK . . .

LWDYEIYSCPFKEGKSLQZ2KGKRYFYFKNDGLQNQSVLYVQDSLEGAE3GEEEARVFLDPNTLSDDGTVALRGYAFSEDGEYLAYGLSA

280 290 300 310 320 330 340 350 360
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62738741
87200538
103487461
87200537
94496227
35211243
32448009
75906687
35211187
67921530
67930945
17131625
86609965
83859556
28808634
75854458
86607173
23128197
91226380
88711708
110167745
109899092
86144168
4973227
6048357
76875127
216201
88804657
89517967
90588230
71143549
83855898
85710915
78368715
56178266

| | | | | | | | |
GGSDWRTVKFVGVADGKPLADELKWVKF SGLAWLG-NDALLYSRJAEPKEG-——-——~ QAFQALNYNQTVWLHRLGTPQSADQPVFA--T

GGSDWRTLKVIDVASGQVLSDTVEHVKFSHIAWAG-NEAVVYSRFPAPKAG——————— EAFQAVSSNQOSVWLHKLGTPQSEDRLLHA—--T
GGTDWRIVRVKDVATGODLPDEVRWVKESALDWAKDGSGEYYSRFPEPKEG——————— EAFQSLNENHAVYFHRLGTPQSADVLIHA--T
AGSDWRTLRVVEVSSGRVLDERVDWANDTETIAWVG-DEGFLYSRFPAPGQG——————— EDARAPRFGKAVWFHRVGTAQDRDEQVFA—-—-T
AGSDWRTLRLIDVDSGRTLDDAVQWVKESQTAWDGRSEGFFYSRFAAPGPG——————— ETFRSTNLGOSLYYHRIGTSQGQDQLIYA--T
SGSDWQOWHVREVATGRDLPDVIKWVKE SEASWLKDGKGEFFYSRYDEPNAA——————— TQFQDVNYFQKLYFHRLSTPOAQDVLVYE--R
GGSDWRTWRVREVATGKDTDDLIQWSKESGIAWTPDGDGEYYSRYAEPAEG——————— EELTGTNDNOMMYLHELGTPQSEDKLVMK—--R
SGSDWQEWKVIDVETGADEFPDHLNWVKE SGASWTINDNQGFEFYSRYDEPNEK——————— TKLEDVNYYQKLYYHQLGTPQOSEDILIYQ--R
SGSDWQOWRVLDIETGEDLPDMVQWVKE SGASWLKDGKGEFFYSRYDEPNAA——————— GQFQDVNYFQKLYFHRLGTPODQODVLVYE—--R
SGSDWVEWKVREIETGKDLSDHLKWTKETGTSWTKDNQGEFFYSRYNQPKEK——————— TKLEDINHYQKLYYHKLGTSODEDVLIYE--R
AGSDWSDCRIRSVADGKDLPDVIRWTKEFSNMAWATDDGGEFYYSRYPEPPAG——————— ELLTAAALNQKVYFHRLGDPQTADRLVYE--R
SGSDWQEWKVVDVETGADEFPDHLNWIKESGASWINDNQGFEFYSRYDEPKEK——————— TKLEDVNYYQKLYYHRLGTPQSEDVLIYQ-—-R
SGSDWQEWKVRDIETGEDLPDHLRWVKE SGASWTLDGQGFEFYSRYDEPAPG——————— SEYESVNYFQKLYYHRLGTSQSEDVLVYH--R
GGSDWRSIRVMDVETGETLSDEIEWVKESPLSWAKDGSGFYYSRYPEPEEG——————— EAFTALNLNQAIYFHELGTDQSEDVQIMA—--D
GGSDWRKVIVLDTETKKPVGETLVDIKFSGISWLG-NQGFYYSSYDKP-KG——————— SELSAKTDQHKLYFHKLGTKOQSEDQLIFGG-F
GGSDWRKVIVLDTETKKPVGETLVDIKFSGISWLG-NQGFYYSSYDKP-QG——————— SELSAKTDQHKLYFHKLGTKQSEDKLIFGG-F
SGSDWQEWKVRDIETGEDLPDHLRWIKESGASWTILDGQGFEFYSRYDEPAPG——————— SEYESANYFQKLYYHRLGTPOSEDLLVYH--R
SGSDWEEWKVRDVETGEDLOQDHLKWIKESGASWTHNNQGFEFYSRYDEPNEK——————— TOLEDVNYYQKLYYHQLGKPQSEDVLIYH--R
GGSDWRKVIVLDTETKKPVGETLVDIKFSGISWLG-NQGFYYSSYDKP-KG——————— SELSAKTDQHKLYFHKLGTKOSEDQLIFGG-V
GGSDWRKAIVIDAKSKEIVEDTLVDIKFSGVSWKG-NEGFYYSSYDKP-KG——————— SELSAKTDQHKVYYHKLGTPOKEDKVIFGA-K
SGSDWQEWRIKNIDTGEHFPDVLOQWIKEYIPTWKNDNQGLEFYSRYEQPKE-———————— GKLKDTINYLHKVYYHSLGTSODNDVLIYE--K
GGSDWRKAITIDVETMQPVSETLKDIKFSGISWLG-NEGEFYYSSYDKP-EG——————— SELSAKTDQHKLYFHRLNDKOQTQDTLVEGG-T
GGSDWRKVLVMDAETKEITEDTLVDIKFSGISWRE-NDGEFYYSSYDKP-DG——————— SELSAKTDQHKVYYHKLNTAQKEDELIFGG-T
AGSDWREIHLMDVESKQPLETPLKDVKFSGISWLG-NEGFFYSSYDKP-DG——————— SELSARTDQHKVYFHRLGTAQEDDRLVEGA-TI
AGSDWREIHLMDVESKQPLETPLKDVKFSGISWLG-NEGFFYSSYDKP-DG——————— SELSARTDQHKVYFHRLGTAQEDDRLVEGA-TI
GGSDWRKITIIIDTQTKEQVEQALVDVKEFSGIDWLG-NEGFYYSSYDKP-EG——————— SELSAKTDQHKVYYHTLGSDQATDKLVEGA-T
AGSDWRETHLMDVESKQPLETPLRDVKFSGISWLG-NEGFFYSSYDKP-DG——————— SELSARTDQHKLYFHRLGTAQEEDRLVEGA-I
GGSDWRKVIVMDAASREIIEDTLVDIKFSGVSWRG-NEGEFYYSSYDKP-EG——————— SELSARTDQHKVYFHQLGQPOAGDQLIFGG-T
GGSDWRKIIVLNTNDLTQVGDTIKDVKEFSGMSWKG-NDGFFYSSYDKP-DG——————— SELSAMTDQHKLYYHKLGTPONEDQVIEFGG-T
GGSDWRKVIIIDALSKKVVEDTLVDVKFSGISWLG-NEGFYYSSYDKP-KG——————— SELSAKTDQHKLYFHKLGTSQKEDKVIEFG———
GGSDWRKITIIIDVETKKVLETPLIDVKEFSDISWEFK-NEGFYYSSYDKP-EG——————— SELSAKTDQHKLYYHVLGQPOKEDKVIEFGN-T
GGSDWRKVIVVDAETLERVEDTLODIKFSGVSWNV-NEGEFYYSSYDKP-KG——————— SELSAKTDQHKLYYHKLGTSOKEDKLIFGG-T
GGSDWRKIIVIDAETKERLEDPLVDVKEFSGISWKG-NEGEFYYSSYDKP-EG——————— SELSAKTDQHKLYYHELGTPOSDDELVEGG-T
SGSDWQOWQFVDVATGAKLGDELNWIKESSAEWSKDNKGVYYSRYDAPEGG——————— NLLADVNENQKVYYHQLGTDQSQDKLIYE-—-R
GGSDWRKIRVIDAETKEQLEEPLVDVKFSGISWVG—NEGFYYSSIDKP—EG ——————— SELSAKTDQHKLYYHELGTDQSDDKLVEGG-T
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91215481
78688320
24374294
456523
77816782
68547790
82744257
86131249
88796133
42526704
27367204
37676919
75855979
28809898
6460324
91223249
56180108
55769741
47507507
28502989
86144914
84386759
63100723
38649021
59711729
6755152
74215349
50514023
26345256
157879458
51592147
10835490
50514022
37928243
27065055
5103285

GGSDWRKIIVLNTETMDRKEDTLVDVKEFSGVSWKG-NEGFYYSSYDKP-EG——————— SELSAKTDQHKLYFHTMGTPOSGDEVIFGA-T
SGSDWQOWQFIDIATGKKLKDELNWIKESSAVWDKENQGVEYARYDAPAGG——————— DLLADVNENQKVYYHKLGTDORODLLIYE--R
SGSDWOOWQFIDIATGKKLNDELSWIKESSAVWDKENQGVEYARYDAPAGG——————— DLLADVNENQKVYYHKLGTDOQRODLLIYE--R
GGSDWNKIIILDAETKKQLDETLLDVKFSGISWLG-DEGFFYSSYDKPKEG——————— SVLSGMTDKHKVYFHKLGTKOSQDELIIGG——
SGSDWQOWQF INVATGKKLSDELKWIKE SNAVWDKENQGVEYARYDAPAGG——————— DLLADVNENQKVYYHTLGTDORODLLIYE--R
SGSDWQEWAFIDVATGRKLADSLNWIKESRAEWAHDNSGVYYSRYDAPAGG——————— DILVDVNYNQKVYFHRIGDEQAKDTLVYE—--R
SGSDWQOWQF INVATGKKLSDELKWIKE SNAVWDKENQGVEYARYDAPAGG——————— DLLADVNENQKVYYHTLGTDORODLLIYE--R
GGSDWRKILVMDTEKKEIVEDTLVDVKEFSGMSWYK-NEGEFYYSSYDKP-KG——————— SELSAKTDQHKLYYHKLGTAQSTDKLIFGG-T
GGTIDWKTIHIRETSNKSDLTDVIKGVKESNVAWLPDESGEFEFYSRYPENDAG——————— EFDDSQTVS——IYFHAIGTAQNEDTKVES—-F
SGSDWEEIFVFDAEKKADTGEHIHWVKESNIAWY--KDGFFYSSYDTPDKG——————— KSLTEKNEFQKLKYHKLGTKESDDLLIFED——
GGSDWRKIFVLNAETGEQIEPEIVDAKFTGVSWLG-NQGFYYSRYDKP-QG——————— SELSARTEQHKLYYHQLGTPOSDDVLVEGE-A
GGSDWRKIFVIDAETGEQIEPEIVDAKFTGVSWLG-NQGFYYSRYDKP-QG——————— SELSARTEQHKLYYHQLGTPOSDDVLVEGE-A
GGSDWRKIFVIDAETKEQLESEIVDAKFTSISWLG-SKGEFYYSSYDKP-QG——————— SELSARTEHHKLYYHELGTPOSEDKVIFGE-L
GGSDWRKIFVIDTETKEQLEPEIVDAKFTSISWLG-SKGEFYYSSYDKP-QG——————— SELSARTEHHKLYYHELGTPOSEDKVIFGE-L
GGSDWLTWQVRDVASGEDTGEPLRWSKEFSGAAWLPDGSGFFYSAYDAPGEG——————— EALTGANKNQRLMFHRLGTPODADELVLE--R
GGSDWRKIFVIDTETKEQLEPEIVDAKFTSISWLG-SKGFYYSSYDKP-QG——————— SELSARTEHHKLYYHELGTPQSEDKVIFGE-L
GGSDWTEIKVRNVESGKDTRDVIEGVKFTEVAWLPNERGFYYSRYPENKDG——————— SEDDTKPVS—-VYFHKLGTEQSDDELIFA—-F
SGSDWVTIRVMNIADKQTLSDKLSWVKESSISWTHDGKGFEFYGRYPAPREVE-——-LDAGTETNINLNHEIYYHVVGSDOSEDILCWKDP-
SGSDWVTIKFMKVANQEELPDVLERVKESCMSWTHDGVGMEYNCYPKQVGK————— SDGTETSANLNQKLEFYHVLGTSQSDDVLCAEFP—
SGSDWVTIKEFMKVANQEELPDVLERVKESCMSWTHDGVGMEYNCYPKQVGK————— SDGTETSANLNQKLFYHVLGTSQSDDVLCAEEFP—
GGSDWRKIFVIDTETKQQLEAEITDAKFTGISWLG-NRGFYYSSYDKP-DG——————— SQLSARTEQHKLYFHELGTEQANDKVIFGE-N
GGSDWRKIFVIDTETKQQLEAEITDAKFTGISWLG-NRGFYYSSYDKP-DG——————— SQLSARTEQHKLYFHELGTEQASDKVVEGE-N
SGSDWVEIRFLRVDGAVLLEDRLERVKEFTCMSWTHDGKGLEYNSYPEQEGK————— SDGTETSTNLHQOKLYYHVLGTPOSQDVLCAEFP—-
SGSDWVTIKFMKVANQEELPDVLERVKESCMSWTHDGVGIFYNCYPQQOKGK————— SDGTETSTNLNQKLEFYHVLGTSQSDDVLCAEFP—
AGSDWRKIIVLDAETKEQIEAPIVDAKFTGISWLG-SKGFYYSSYDKP-EG——————— SELSARTEQHKLYFHEIGKPQADDVLVEGG-S
SGSDWVTIKEFMKVDGAKELPDVLERVKETCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLCYHVLGTDOSEDILCAEEFP—
SGSDWVTIKEFMKVDGAKELPDVLERVKETCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLCYHVLGTDOSEDILCAEEFP—
SGSDWVTIKFMKVDGAKELPDVLERVKESCMAWTHDGKGME YNAYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOQSEDILCAEFP—
SGSDWVTIKFMKVDGAKELPDVLERVKETCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLCYHVLGTDOQSEDILCAEFP—
SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNAYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOSEDILCVEEP—
SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNAYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOSEDILCAEEFP—
SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNAYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOSEDILCAEEFP—
SGSDWVTIKFMKVDGAKELPDVLERVKESCMAWTHDGKGME YNAYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOQSEDILCAEFP—
SGSDWVTIKFMKVDGAKELPDVLERVKESCMAWTHDGKGME YNAYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOQSEDILCAEFP—
SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNAYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOSEDILCAEEFP—
SGSDWVTIKFMKVDGAKELADVLERVKFSCMAWTHDGKGMFYNA.PQQDGK ————— SDGTETSTNLHQKLCYHVLGTDOQSEDILCAEEFP—
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13786144 SGSDWVTIKFMKVDGAKELPDVLERVKETCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLCYHVLGTDOQSEDVLCAEEFP—-

5107662 SGSDWVTIKEFMKVDGAKELPDVLERVKESXMAWTHDGKGMEYNAYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOSEDILCAEEFP—
79382269 SGSDWVTIKLMKIEDKKVEPDTLSWVKETGITWTHDSKGFEFYGRYPAPKEGED——-IDAGTETNSNLYHELYYHFIGTDOSQDILCWRDN-
27066372 SGSDWVTIKFMKVDGAKELPDVLERVKESCMAWTHDGKGME YNAYPQODGK————— SDGTETSTNLHQOKLYYHVLGTDOQSEDILCAEFP—
19347837 SGSDWVTIKLMKIEDKKVEPDTLSWVKETGITWTHDSKGEFFYGRYPAPKEGED-—-IDAGTETNSNLYHELYYHFIGTDOSQDILCWRDN—
109072195 SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOSEDILCAEEFP—
11691900 SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOSEDILCAEEFP—
41349456 SGSDWVTIKFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQOKLYYHVLGTDOQSEDILCAEFP—
558596 SGSDWVTIKFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQOKLYYHVLGTDOSEDILCAEFP—
53127346 SGSDWVTIKEFMKVEGAEELPDTLERVKESCMAWTHDGKGMEYNCYPKQDGK————— SDGTETSTNLHQKLHYHVLGTNQSEDILCAEEFP—
904214 SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLYYHVLGTDOSEDILCAEEFP—
15217929 SGSDWVTIKVMKIEDKKVEPDSLSWVKESGITWTHDGKGEFFYSRYPAPREGEK-—-IDAGTETNSNLYHELYYHFLGTDOSEDVLCWRDQ—
9558588 SGSDWVTIKVMKIEDKKVEPDSLSWVKESGITWTHDGKGFEFYSRYPAPREGEK——-IDAGTETNSNLYHELYYHFLGTDOSEDVLCWRDQ-
38345850 SGSDWVTIRVMRVRDRRHLHDEICWVKESATAWTRDGKGFEYSREFPAPKNDGAP-LGAGIKTSVNLNHEVYYHFLGTDOSEDLLCWEDP -
91082735 SGSDWLEIKFKDVETGKDYKEILKKVKESPMTWMHDNKGEFYGAYLDQTGK————— ADGSETKTNENQKLYYHELGTDQSQDVVVVEFE ——
54650756 SGSDWIKILIRDAETGKDLSEVLEKVKESEISWTKDNKGEFYGRYPDODGK————— TDGSETKQONENQKLYYHRVGESQDKDTLVVEFP-
73973662 SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLCYHVLGTDOQSEDVLCAEEFP—
73973660 SGSDWVTIKFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQQODGKK—-——-REAGTETSTNLHQKLCYHVLGTDOSEDVLCAEFP-
47222200 SGSDWVTIHFIKADDLSKLPDVLERVKESCLAWTHDAKGIFYNSYPRQEGK————— TDGTETTANVNQKLYYHVIGTQOSEDVLVAEFP—
73973664 SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLCYHVLGTDOQSEDVLCAEEFP—
55235507 SGSDWTKLKIRNVETGEDFPETIEHTKEVTASWTKDNKGEFYARYPVVAGK————— ADGSETAANENQKLYYHRVGESQODKDVLIAEFP-
73973658 SGSDWVTIKEFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQODGKSDVNLESGTETSTNLHOQKLCYHVLGTDOSEDVLCAEEP—
71666762 KGSDWQRIHVRRADTVEDTSDVIEWAKFTTIAWWHN-LGFFYTRYPALQGD———--VDKGAETDAAQDAFICFHRIGRPODEDVVILSVP-
49523575 KGSDWQHIHVRRADTAEDTEDVIEWAKFTGISWLHN-TGFFYTRFPALKGD———--VDKGAETDAAKDPFVCEFHRLGTKODEDAVVLSLP—
71747962 KGSDWQHIHVRRADTAEDTEDVIEWAKFTGISWLHN-TGFFYTRFPALKGD—-——--VDKGAETDAAKDPFVCFHRLGTKQDEDVVVLSLP—
33317309 KGSDWQRIHVRRADTVEDTSDVIEWAKFTAIAWWHN-LGFEFYTRYPALQGD—-——--—VDKGAETDAAQDAFICFHRIGRPOQDEDVVILSVP—
47224662 SGSDWVEIHFLRVEDALLLEDRLKRVKESCMSWTHDGKGLEFYNSYPDQEGK————— SDGTETSTNLHQKLYFHVLGTSQSEDILCAEEFP—
15291259 SGSDWIKILIRDAETGKDLSEVLEKVKESEISWTKDNKGEFEYGRYPDODGK————— TDGSETKONENQKLYYHRVGESQODKDTLVVEFP—
73973656 SGSDWVTIKFMKVDGAKELPDVLERVKESCMAWTHDGKGMEYNSYPQODGK————— SDGTETSTNLHQKLCYHVLGTDOQSEDVLCAEFP—
X o kK . . * * . . * . . *

Prim.cons. SGSDWVTIKVMDVETGKELPDVLEWVKFSGISWTHDGKGFFYSSIPKPDGGEDZNZSDGTETSTNLHQKLYYHVLGTDQSEDVLCFEFPR

370 380 390 400 410 420 430 440 450
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62738741
87200538
103487461
87200537
94496227
35211243
32448009
75906687
35211187
67921530
67930945
17131625
86609965
83859556
28808634
75854458
86607173
23128197
91226380
88711708
110167745
109899092
86144168
4973227
6048357
76875127
216201
88804657
89517967
90588230
71143549
83855898
85710915
78368715
56178266

\ \ \ \ \ \ \ \ \
PELPKRGHGASVSSDGRWVVITSSEGTDPVNTVHVARYTHG----- Bcp-—————- VTALIPDLKAQWDFlIDGVGDQLWFVSGDGAP

PDNPRLYHSAETTHDQRWLVVSTSTGSEKGNAVGLARIGG——————— DWK-———————— VOPLVSTLADEWSLIAGIGDRLWEVTSKDAP
PDKPKLNNSALVTDDGDYLLVVSSEGTDERYGLTLHPLGR-—————— PGAK————————~— PIVLVDDYANNWEYVTNAGTRFTFLTNKGAP
PDHPEWSHKALVTSDGRWAVVVSEISTDKRNAVHLIRLTGRE-—R-GTWK-———————-— AEALVPDIADHWKLVAGIGERLWELTDRGAP
PDRPRLSHQAQVTADGRWLVVSSFEGIDPRREIHVAPLTG—————— GPIV-———————— LRRLVRGPAQDWRLIGSRGSTLYFLTDHRAP
KDQKEWGEFGGEVSEDGRYLVINVSQGTDPKNRVEYKDLON—————— NSGR-————————— VMELLPDADAAYTFIGNDGPREWEVTDKEAP
PDHPKWGFGASVTDDGRYLVISNWKGTEPKTQVFIQDLTIED--A-P-——————————— VRGLIMGFDADYSEFVGSVGSTLYFLTDHEAP
LDOKEWGENGVVTEDGCYLIISVWLGTDSRNLVEFYKDLTN—————— PNTE————————— VVELIDQFEADYSFIDNDESVEYFRTDLDAP
KDQKEWGEFGGEVSEDGRYLVISVSQGTDPKNRVEYKDLAD—————— PASA————————— VVELLPEADAAYEFIDNDGPLEWETTDKDAP
PDEKEWGEFSGRVTEDGQYLIISVWQGTDTKNLVEYKNLSQ—————— ENSK-———————— ITELINQFEADYSFIDNKGSKEYFRTDLNAP
PDRPAWSIDPVLTDDGRYLLLIMSSGIPGKNMLSFQDMQS—————— PDRR————————— IVDLIPMETASYQPIEAVGSTLYVQTTDGAP
LDOKEWGEFNGVVSEDGCYLIISVWLGTDSRNLVEYKDLTN—————— LHAE-————————- VVELINQFEADYSFIDNDESVEYEFRTDWDAP
PDOKEWGFAGGVTEDGNYLIISVWRGTDPKNLIFYKDLRD—————— POSP————————— VVELIREFEAEYSEFVGNDGSREWLLTDCQAP
PDNPEVGWRGEFVSDDGQYLIINSSTGTD-GNGVHILDLET—————— EGAE————————— PVEIFEGFGNNHSYVGNDGETFWEQTDLDAS
EEEKYRYVGGYTSDDERYLFISASVSTS-GNKLFFKDLSKP—————- NSP-———————— LKTILDNTSSDTWVIDNQGTKLYLVTNLNAP
EEEKYRYVGGYTSDDERYLFISASVSTS-GNKLFFKDLSKP—————-— NSP-———————— LKTILDNTSSDTWVIDNQGTKLYLVTNLNAP
PDOKEWGFAGGVTEDGDYLIISVWRGTDPKNLLEFYKDLRD—————— PSSP————————— VVELIREFQAEYAFVGNDGSREFWLLTDLQAP
PDOKEWGFSGGVTEDGHYLIISIWLGTDSKNLVEFFKDLTN—————— PNAE————————— VVELINQFEADYSFIENDDSEFEFYFRTDLNAP
KDEKYRYVGGYTSEDERYLFISASVSTS-GNKLFFKDLSKP—————-— NSP-———————— LKTILDNTSSDTWVIDNQGTKLYLVTNLNAP
PEEKHRYIGAGVSEDNRYLTISASTSTS-GNKLFIKDLTKP—————- NSK-———————— LVTILDHTDTDSYITENVGSKLYIVTNMDAP
PEQKEWSEFNCHVTEDNKYLIITVWQSTERKNLVEFYQDLSI—————— PNAP————————— IVELISEFEAEYLLIDNYQONIFWEFEFTDLNAP
DEQKNRYVSGQVTEDNRYLLISAAVSTS-GNKLYLKDLSEP—————— DSP-————————— LVTILENTDSDTNLLDNEGSTLLEVTNLDAP
PEQKHRYIGAGTTEDNKYLILSASNATS-GNKLYIKDLSKP—————- NAD————————— FVAIVDTEETNTSVIENVGSKLYIVTDKDAP
PAQHHRYVGATVTEDDRFLLISAANSTS-GNRLYVKDLSQE—————- NAP-———————— LLTVQGDLDADVSLVDNKGSTLYLLTNRDAP
PAQHHRYVGATVTEDDRFLLISAANSTS-GNRLYVKDLSQE—————- NAP-———————— LLTVQGDLDADVSLVDNKGSTLYLLTNRDAP
DEQKHRYVGADVTHDGRYLLISASTSTS-GNKLFIKDLTQK—-————— DSE————————— FVTIVGNTDSDTSVIDNEGSKLELVTNLNAP
PAQRHRYVGATVTEDDRYLLISAADSTS-GNRLYVKDLTRE—————- GAP-————————— LLTVQOGDLAADVSLVDNKGSRLYLLTNRDAP
PEQKHRYIRASVTEDQRYLILSAANTTS-GNKLFIQDLODP—————- GSG————————— LKTIVGDEESDSYVIENSGSKLYIVTDRDAP
PDOKYRYVGGGVTDDONYLVISASTSTN-GGKMEFMKELNKP—————-— NAP-———————— LVTVLDNFDTNTYLLHNEGSKLWLVTDYNAP
ADQKRRYVGGYVTEDNHYLVITAANSTY-GNELYIKDLKTP—————— NSP-———————— ITTIVDNENTDNSIIENEGTKLEFIHTDYNAP
AEQKRRYVGGTVIDDNRFLLISGAISTS-GNDLYLKDLTKP—————— NSP-———————— LLTITDNFDADTYVIENEGDKLFLVTNLGAP
QEEKRRYVGGSVTEDGKYLIVSGSVSTS-GNDLRIKDLTKP—————- NSD————————— FKTIISGYETDSYVIENEGSKLYIVTNLNAP
DAQKHRYVGGYVTDDNQFLVISAANSTS-GNKLEFIKDLSKE-—————— DAP-———————— LVIVVDDYDSDVSVLDSEDGKLYIETNREAP
PONKDWGFGAEVSEAGDYLLISISQGTDSRNRFFYKSLID—————— ANAP-————————— VVELISELEAEYSFLGNDKSVEYFKTDLDAP
GAEKHRYVGGYVTDDDRYLM.SAANSTS—GNKLFIKDITIE ————— IDSK ————————— LVTVLDHTDSDTRVIDNDGSKLYLVTNLDAP
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91215481
78688320
24374294
456523
77816782
68547790
82744257
86131249
88796133
42526704
27367204
37676919
75855979
28809898
6460324
91223249
56180108
55769741
47507507
28502989
86144914
84386759
63100723
38649021
59711729
6755152
74215349
50514023
26345256
157879458
51592147
10835490
50514022
37928243
27065055
5103285

EAEKHRYVSGNVTEDDRYLVISASISTS-GNKLMIKDLTNP—————-— DSD————————— FIEVVDNYDSDVYVIENKGSKLEMVTDKDAP
PONKDWGEFGIDVSEQGEYLLLSISQGTDKRNRFFYKSLFE—————— PKAQ————————— VVELILNLEAEYEFLGNDGAVEYFKTDLDAP
PONKDWGFGIDVSEKGEYLLLSISQGTDKRNRFFYKSLFE—————— PKAQ————————— VVELILKLEAEYEFLGNDGTVEYEFKTDLDAP
DKFPRRYIGAYVTDDQRYLVVSAANATN-GNELYIKDLKN——————— KID-———————- FIPIITGFDSNVNVADTDGDTLYLFTDKDAP
PONKDWGFKIDVSEQGEYLLLSISQGTDKRNRFFYKSLFE—————— PKSQ————————— VVELILNLEAEYEFLGNDGSVEYFKTDLDAP
PDOQPEWGEFSSTVSDDGNFLLISVSVGTDSRNRFFYKPLKD—————— KSLK-————————— VVELMSELEAEYQFLGNEGPVEYFKTDLDAP
PONKDWGFKIDVSEQGEYLLLSISQGTDKRNRFFYKSLFE—————— PKSQ————————— VVELILNLEAEYEFLGNDGSVEYFKTDLDAP
AAEKHRYVGGSVTKDNRYLLVSARSSTS-GGKLEFMKDLTKP—————— GSD————————— FVITILGHEDSDSYVMENVGSKLEFIATNLDAP
DGKPTWNPYPLVIQDGETLLISVFEGYE-ANGVYAKSLKE-—————— KNSK————————— LIPIFDKWDGRYDFIGEKEDTLFEFTSTADAP
KDHPLRSFSASTTEDEKTLLLTAFEVGSEGNMLFVADLSEGL--PKCSHC————————- FKOQYNTHEFNDSVWPLETENGELYLLTNKQAP
EGELHRYVYGQTSEDDRYLVISGHESTS-GNRLFYVDLQSD—————— ERQ-———————— IYTLLDHVDSDTHLLDSTDREFLLYTNLDAP
EGELHRYVYGQTSEDDRYLVISGHESTS-GNRLFYVDLQSD—————— ERQ-———————— IYTLLDHVDSDTHLLDSTDREFLLYTNLDAP
DTQVHRYVSGTTTTDDRFLIISGAESTS-GNRLEYIDLQSE—————— SQA————————— IVILRDTTQGDTYLIDSQDETLLLYTNLDAP
GAQIHRYVSGTTTTDDRFLIISGAESTS-GNRLEYIDLQSD—————— SQA————————— IVILRDTTQGDTYLIDSQDETLLLYTNLDAP
PDOPDWGFAAEVTEDGAWLAVQVWLGTSPKNLLWVRPLGKEG--P-GSGD————————— FOPLVNDFQAMYQLVGSDGNTLEFLQTDEDAP
DTQVHRYVSGTTTTDDRFLIISGAESTS-GNRLEFYIDLQSE-————— LOA————————— IVILRETTQGDTYLIDSQDATLLLYTNLDAP
DNQPELNPYAKVSDDGKYLLIDVFKGYD-ANAVYLRPLAQ—————— ENAP————————— FKGLETKWDGQYQYVTSQKGLLYFKTTNEAS
—EHPKYSFGASVTEDGKYIILGTYEGCDPVNKLYYCEICT-LPQGIEGFKETKG--MLPFVKLIDNFDAQYHVVANDGDEFTFLTNRNAP
—EEPKWMGGAEVTDDGQYVLLSIREGCDPVNRLWYCKLNK-N-TGITGTL-——————— PWVKLIDNFEAEYEYITNEGTIFTFKTNRNAP
—EEPKWMGGAEVTDDGQYVLLSIREGCDPVNRLWYCKLNK-N-TGITGTL-——————— PWVKLIDNFEAEYEYITNEGTIFTEFKTNRNAP
NAEQHRYVSGYTTEDDRYLIILGRESTS-GNRLFYIDLNSP—————— EQQ-———————— LNTLIDHVDSDTYLIDNQDETFILYTNLDAP
NAEQHRYVSGYTTEDDHYLIILGRESTS-GNRLFYIDLNSP—————— EQS———————— LNTLIDHVDSDTYLIDNQDEVEILYTNLDAP
-DEPKWMSGVEVSDDGRYVLLSIREGCDPVNRLWYCDLNE-EPQGITGLL———————— PWVKLIDNFDAEYEYVTNEGTVETFKTNLEAP
—EEPKWMGGAEVTDDGQYVLLSIREGCDPVNRLWYCKLDK-N-TGITGIL-——————— PWVKLIDNFDAEYEYITNEGTVETFKTNRNAP
EEEKHRYVSGYTTEDDAYLVISASTSTS-GNKLFIEPLNRD—————- SSY————————— RLTVLDHTDSDTYVIENEDTHLLMETNLNAP
—DEPKWMGGAELSDDGRYVLLSIWEGCDPVNRLWYCDLQQO-EPNGITGIL-——————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRNSP
—DEPKWMGGAELSDDGRYVLLSIWEGCDPVNRLWYCDLQQO-EPNGITGIL-———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRNSP
—-DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQ-ESNGITGIL-———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
—DEPKWMGGAELSDDGRYVLLSIWEGCDPVNRLWYCDLQQ-EPNGITGIL-———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRNSP
—DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQO-ESNGITGIL-——————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
—DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQO-ESNGITGIL-——————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
—DEPKWMGGAELSDDGRYVLLSIREGTDPVNRLWYCDLQQO-ESNGITGIL-——————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
—-DEPKWMGGAELSDDGRYVLLSIREGTDPVNRLWYCDLQQ-ESNGITGIL-———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
—-DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQ-ESNGITGIL-———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
—DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQO-ESNGITGIL-——————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
—DEPKWMGGAELSDDGRYVLISIREGCDPVNRLWYCDIHI—EPNGIIGIL ———————— KWVKLIDNFEGEYDYITNEGTVFTFKTNRHSP
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13786144 —DEPKWMGGAELSDDGRYVLLSIWEGCDPVNRLWYCDLQQO-GSNGINGIL-————=——— KWVKLIDNFEGEYDYITNEGTVETFKTNRNSP

5107662 —DEPKWMGGAELSDDGRYVLLSIREGXDPVNRLWYCDLQQO-ESNGITGIL-——————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
79382269 —ENPKYMFGAEVTDDGKYLIMSIGESCDPVNKLYYCDMTS-LSGGLESFRGSSS——-FLPFIKLVDTFDAQYSVISNDETLETFLTNKDAP
27066372 —-DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQ-ESNGITGIL-———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
19347837 —ENPKYMFGAEVTDDGKYLIMSIGESCDPVNKLYYCDMTS-LSGGLESFRGSSS—-FLPFIKLVDTFDAQYSVISNDETLETFLTNKDAP
109072195 —DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQO-ESNGITGIL-———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
11691900 —DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQO-ESSGIAGIL-———————— KWVKLIDNFEGEYDYVTNEGAVETFKTNRQSP
41349456 —-DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQ-ESSGIAGIL———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRQSP
558596 —-DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQ-ESSGIAGIL-———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRQSP
53127346 —DEPKWMGGAEISDDGRYVLLSIREGCDPVNRLWYCDLQK-ESQGISGIL-———————— QWVKLIDNFEAEYEYVTNEGTVETFKTNRHSP
904214 —DEPKWMGGAELSDDGCYVLLSIREGCDPVNRLWYCDLQQO-ESSGIAGIL-———————— KWVKLIDNFEGEYDYVTNEGAVETFKTNRQSP
15217929 —DNPKHMFGSKVTDDGKYLIMSIEEGCDPVNKVYHCDLSL-LPKGLEGFRGSNT-—LLPFVKLIDTFDAQYIATANDETLETFLTNKDAP
9558588 —DNPKHMFGSKVTDDGKYLIMSIEEGCDPVNKVYHCDLSL-LPKGLEGFRGSNT--LLPFVKLIDTFDAQYIATANDETLETFLTNKDAP
38345850 —-DHPKYIYTPEVSEDGKYVILSVAETSEPVNKLYYCDLSA-LPDGLEGMKGNHGNAMLPFVKLVDEFEAYYALTANDDTQFTFLTNKNAP
91082735 —DDPHLRIGAHVSHCGKYLVITGTKGCK-NNLLYFAQLD--SGKITGKLK-——==———— LTEVVTEFVADFEYITNDKNLEYFHTNKNAS
54650756 —EEPSWRIQSTVSDCGKYLILAIVKDCR-DNIVFYADLTP-GAEITSKLN-———————— VKKIVEKFEADYDYITNEGSKIFFRTNKNAP
73973662 —-DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQ-ESNGISGKL————— SFKOQWVKLIDNFEGEYDYVINEGTVETEKTNRHSP
73973660 —DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQ-ESNGISGMLGLSP-GILKWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
47222200 —QHPKWHSSATISDDGRYAVLSITEGCEPVNQLWYCDLQQ-LPDGITGLL———————— PWVKLVDNFEAQYSYITNEGTVETFHSNLEAP
73973664 —DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQ-ESNGISGMLGLSP-GILKWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
55235507 —-EEPSWRLMPEVSDCGKYLMLF IMKGCK-DMLLYFSNLEK-AGTLESKLD-——=————— FVKVVTEFDSDYDYVTNEDNIFSFRTNKVAP
73973658 —DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQO-ESNGISGFQ-STA-GILKWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
71666762 —-EHPOQWNMGASVSDCHSYVIVVLEDGCEPHNLVWVAELPS-VEKGLGSEP——————- LVFKKLVNEFAGRYTYLGNEGSTEYFVTTRDAP
49523575 —EHPHWGVSAEVSNCHSYLVVSITDGCEPKNLIWITKLPIDGAEKLSPST——————— LTYNKLEFNEFVGSFEYLGNDGTTEYFVTTRDAP
71747962 —EHPHWGVSAEVSNCHSYLVVSITDGCEPKNLIWITKLPIDGAEKLSPST——————— LTYNKLFNEFVGSFEYLGNDGTTEYFVTTRDAP
33317309 —EHPQWNMGASVSDCHSYVIVVLEDGCEPHNLVWVAELPS-VEKGLGSEP——————- LVFKKLVNEFAGRYTYLGNEGSTEYFVTTRDAP
47224662 —DHPKWMSGAEVSEDGRYVLLSIREGCDPVNRLWYCDLKT-IPQGITGLL-——=———— PWVKLIDNFDAEYEYVTNEDTQFTFKTNLDAP
15291259 —-EEPSWRIQSTVSDCGKYLILAIVKDCR-DNIVFYADLTP-GAEITSKLN-———————— VKKIVEKFEADYDYITNEGSKIFEFRTNKNAP
73973656 7DEPKWMGGAELSDDGRYVLLSIREGCDPVNRLWYCDLQQ ESNGISGIL-———————— KWVKLIDNFEGEYDYVTNEGTVETFKTNRHSP
Prim.cons. PDEPKWMGGAEVSDDGRYLLISIREGTDPVNRLFYCDIQIPESNGIIGZLGSS4NGZLKWVKLIDNFEAEYDYITNEGTVFTFKTNRDAP

460 470 480 490 500 510 520 530 540
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62738741
87200538
103487461
87200537
94496227
35211243
32448009
75906687
35211187
67921530
67930945
17131625
86609965
83859556
28808634
75854458
86607173
23128197
91226380
88711708
110167745
109899092
86144168
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\ \ \ \ \ \ \
LKKIMRfp L SGBT-————-——- B---——-—-- FDTVVPESKDNLES--VGEAGNRLFASYHDAKSQVLAFDL-DGKPAGAVSLP

RKKVVMVDMSGAA~———————— PV—mm——mm——m TTTVVPESDDVLES-~AKVVGDRLVLGYLRDVKAELRLATL-DGKPAGTLALP
RGRLVSFDIRKP—————————— ) LTELVAENPATLVG--ASRVGDRIILSYLGDAKSEARMVAL-NGEPTANINLA
NYHLVRVDLSRPQ-———————~ EG————————————~ WQVVVPQRGNTLEG--ARMIGDRFLLSYLRDGQSVAVMTDR-KGRPGKAITLN
HRRVVTLDAANPR————————— RR—————=——————~ AQEIVPERAQTLVG--GALVGDRLILASMNGAQTIAELVEL-DGRRVGDVPLP
RGRLVLIDTTRP—————————— LQ-———————————— LQEVVPQTDATLQS--ADIVGERLFLRYLKDARSQVKVFDL-KGKFLSEVAFP
RRRVISLDVAEHA-———————— KRTDDNVDEPADRAGWEEVIPQSEHVLEH--VSLLSGVFFANYLADALNQVERFSL-DGSPMGPLELP
RGRVIAIDIANP-———————— AKET——— = WREITPQAEATLES--VNILNNQF IAGYLEDARSQVKIFDL-NGTLVRNVELP
RGRVVAIDITQP—————————— LH-———————————— LNELIPESEDTLQG--VSILDNKFFANYLKDAHTQVRIYDL-QGQYVGEVELL
KGKVIATIDIDNS————————— QPEN-——————————— WQEI IPESNEALKG--VGILNNQFVCDYLQODAKSAIKIHDL-QGNLLRNVSLP
RGRVIAIDLQKPV————————— PS———————————— KWREIVPEAAETLES--VQOMADGKLLLAYMKDAHAAARLVTT-EGKPVAEVAMP
RGRVIATIDTANP-———————— SQEI———————————— WREITPQAEATLES--VNILNNQF IADYLEDARSQVKIFDL-NGTLIRDVELP
RRRLVAIDLEQP—————————— DR-———————————— VQEVIPEAEETLQG--VSLINNQFVAFYLKDAHTQIKTFAL-DGTYLGEIPLP
NGRIVSVSLSAP—————————— ED————————————— LSDVVAEGDGPITG--ASHVGGHLI IETMRDVASAVSVYTP-AGDFVREVALP
NKRVVTVDASQPQP ————————m e e KNWKDLIPETKNVLR——-VSTAGGNLFASYIVDAISMVKQYDM-NGKLIREIKLP
NKRVVTVDASQPQP ————————m e e KNWKDL IPETKNVLR-—-VSTAGGNLFASYIVDAISMVKQYDM-NGKLIREIKLP
RRRLVATIDLDNP—————————— GQ-———————————— LQEVIPEAEETLQG--VSLIHNQFVAFYLKDAHTQIRTFAL-DGTYLGEIPLP
RGRVIATIDTQNP-———————— ASEK—————————m WREITPQSAETLES--VGILNNQFVADYLKDAHSEIKIFDL-KGGF IREVELP
NKRVVTVDASQPQP————=———————————————— KNWKDL IPETKNVLR-—-VSTAGGNLFASYIVDAISMVKQYDM-NGKLIREIKLP
NQKTVTVDAANPTP ————— == m e e EKWIDFIPETENVLS—--PNTGGEYFFAEYMVDAISKVFQYDY-DGNLVREVKLP
KRRVIAIDINNPPSPSLVRGENQNK—————————-—— WQEITPEATDALQG--IGTLNNQFVTFYLKDAHTQIKIFNL-DGSPVRNVELP
NKRVVSVDAGQPQP ———— = m e ENWQDF TAQTDNVLD---VSTGGGY IFASYMVDAT SNVKQLDM-SGKLVRETALP
NRKIVTVDAANP TP~ ——— = = m e ENWEDF IPETENVLS---PSTGGGYFFAEYMVDAVSQVKQYDY-EGKLVREVELP
NRRLVTVDAANPGP —— === ——m e e AHWRDLIPERHRVLT---VHSGTAYLFAEYMVDATAPVEQFDY-EGKRVREVALP
NRRLVTVDAANPGP —— === ——m e e AHWRDLIPERHRVLT---VHSGSGYLFAEYMVDATAPVEQFDY-EGKRVREVALP
NQKVVTVDAADPGP —— === ——m o m e ONWQDF IPETKNVLK---LTKGGDTFFANYMVDAISKVKQYNK-KGELIRDITLP
NRRLVTVEADNP GP———— == m e e EQWRDLIPERQQVLT---VHSGGGYLFAEYMVDATARVEQFDH-DGKRVREVGLP
NKRIVTVDASDPGP———— = m e e ENWVDF IPETENVLS---PNTGGGYFFAEYMVDAT SKVLQYDY-QGNLVREVPLP
NKRIVSTDFSNPTQ-———————=———————————— ENWTDVISETENVLS——-PSTGGGYIFAEYMVDAVSKIQQYNY-DGTLVREVKLP
NGRVVTVDFSNPKQ-———==——==——————————— ENWKDF IKETENVLS—--PSTGGGYFFANYTKDAVSLVLQYDY-NGKLVREIKLP
NKKIVTVNAKAPAS————————=———————————— KNWTDF IAETDYVLS---ASTGGGFFFTEYMVDAISKVYQYDY-QGKQVREINLP
NKKIVTVDAENPSP———— e e ENWVDF IPETEHVLS---PSKAGGYFFAEYMVDAVSEVKQYDY -AGKLIREVKLP
NGRVVVVDAGAPQE ~——— = m e ANWSDLIPETEHVLN-—-PTTGAGY IFAEYMVDAVSQVKQFDY~QGKETIRQIDLP
NGKTIVAVDVNRP————————— AKAN-——————————— WKTVVPESSDPIAS--VAIINDHLVVSYLHDVLGKLTIFSM-NGVKRQDVDLP
NORJETHDASNETP———————- B----——-—-- ENWEDF IPETENVLS---VSHGAGY IFAEYlIVDAVAKVKQYAY-NGDMVREVQLP
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NKKIVIVEASAPQP————————————————————— ENWEDF IPETEHVLS---PSTGAGYFFAEYMVDAVSQVKQYNY-EGELVRDIELP
NGKVIATIDTRNS————————— DKSQ-——————————~ WQTIIPESKDPINK--VAIINDHLVVSYLHDVLGQLSIFSM-GGQKRQDVTLP
NGKVIAIDTRNS————————— DKSQ-———=———=——~ WQTITPESKDPINK--VATINDHLVVSYLHDVLGQLSIFSM-GGOKRQEVTLP
NKRLVKTTIQNPKA~——— == e e e ETWKDVIAETSEPLE---INTGGGYFFATYMKDATIDQVKQYDK-NGKLVRATIKLP
NGKVIATIDTRNS————————— DKSQ-——————————~ WQTIIPESKDPINN--VAIINDHLVVSYLHDVLGQLSIYSM-GGQKRQDVALP
RGRTTAVDTRNP————————— AKDN-—-————————— WRTLVPESQDPIAE--VSIISEHLVVSYLHDVLGQLSIYNM-DGVKREDVPLP
NGKVIATIDTRNS————————— DKSQ-——————————~ WQTIIPESKDPINN--VAIINDHLVVSYLHDVLGQLSIYSM-GGQKRQDVALP
NMRVVTVDASNP TP~ ——— = = m e e ENWVDF IPETENVLS---PSTGGGSFFARYMVDAVSKVKQYDY ~SGKLVRDVELP
TGKVVKVEFDNG——————————— VQ§——————————— SETVIESTSDTLNS--VSLLGGKLFAQYLKDVKGQVSVFDL-SGKQIDDISFS
FYRVVKTSLNNTSE~————— e e KSIDEVIPQKDCLLSS--AALCGGKLLTVYLRDVQDEAFICGL-DGKNSTKINLP
NGKVVSVDIES—————=——m—mm e e e GQWRDVIAEQDQPLE-—-VVAAGGYLFATYMVDALSKVVQYSY-QGKKVREITLP
NGKVVSVDIES—————=——m—mm e e e GQWRDLIAEQDQPLD---AVAAGGYLFATYMVDVLSKVVQYSY-QGEKVREITLP
NGKVVSYNTRT ~——— === m e e AQWMDVTAEQEQPLE-~-TISKGGGYLFATYMVDVLSKVQQFNY~QGEWIRDVELP
NGKVVSYNTQT ~——— === m e e EQWADVIAEQEQPLE---ISKGGGYLFATYMVDVLSKVQQFTY-QGEWIRDVELP
LGKLMAWNIRTGE———————~— RR——————————~ D----LLPEGADKLEQ--VLTVPGGFLALTLHDASHRLTLYDR-NGERQREIELP
NGKVVSYNTQT———==——=———————m———————— EQWADVIAEQEQPLE-—--ISKGGGYLFATYMVDVLSKVQQFNY-QGEWIRDVQLP
TGRVVAVDPKQSE———————~—~ PEN--————————— WTEIIAAKTHTLKD--VHAVNGQLFAHYLQSARSRVAIFDI-KGTMLQELALP
KNKLVRVDTKKPE ——— ——— = = m e LWTDILPEHERDVLESADAVNGNQLLVCYMSDVKHILQIRDLVTGNLLHKLPL~
NYNLINIDENNPEE~——— = mm e SNWKALVPEHQKDVLEWVSCVHKKFLVLCYLHDVKNILQLHDLDSGSHLKTFPL~
NYNLINIDFNNPEE--——=-———-———————————— SNWKALVPEHQKDVLEWVSCVHKKFLVLCYLHDVKNILQLHDLDSGSHLKTFPL~
NGKVVSFDTRD——— === m e e GKWLEIIPEKPQPLD-—-ISTGGGYLFAHYMVDVVSKIEQLDY-QGNLVREIHLP
NGKVVSFDTSS——— === —— = m e e e QOWLDIIPEKPQPLD---ISTGGGYLFAHYMVDVVSKIEQLDY-QGNLVREIHLP
QYRLINIDFTQPSV————mmmmm e SQWKELTPQHDKDVIVFATCTFSSFLFVCFLHDVKNVLKMFHLSSGEETRTFPL -
NYKLINIDFNNPEE~————— = mm e SNWKVLVPEHEKDVLEWVSCVHKKYLVLCCLHDVKNVLOLHDLASGSHLKTFPL~
NGKVVSYDVVT == === e e e GEWTDIIPEQPQPLD---ISVGGGTLFATYMVDVLSQVKQYDF-SGNLLREIELP
NYRLINIDFTDPDE-———=-——=———————————— SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNILQLHDLTTGALLKTFPL~
NYRLINIDFTDPDE--——=-———=———————————— SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNILQLHDLTTGALLKTFPL~
NYRLINIDFTDPEE~——————— e SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNTLOLHDLATGALLKIFPL~
NYRLINIDFTDPDE~——— == m e SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNILQLHDLTTGALLKTFPL~
NYRLINIDFTDPEE--——=-———=———————————— SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNTLQLHDLATGALLKIFPL~
NYRLINIDFTDPEE--——=-———-———————————— SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNTLQLHDLATGALLKIFPL~
NYRLINIDFTDPEE--——=-———-———————————— SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNTLQLHDLATGALLKIFPL~
NYRLINIDETDPEE~——— == e SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNTLOLHDLATGALLKIFPL~
NYRLINIDETDPEE~——— == e SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNTLOLHDLATGALLKIFPL~
NYRLINIDFTDPEE-———=-———=———————————— SKWKVLVPEHEKDVLEWVACVRSNFLVLCYLHDVKNTLQLHDLATGALLKIFPL~
NYRIENEDF TDBEE-————-—- B----——-—-- SRWKVLVPEHEKDVLEWVACHRSNFLVLCYBHDVKNTLQLHDMATGALLKTFPL -
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13786144 NYRLINIDFTDPDE-—————-—-—————————————— SKWKVLVPEHEKDVLEWVACVRSNEFLVLCYLRNVKNILOQLHDLTTGALLKTFPL-

5107662 NYRLINIDFTDPEE-——————--——-——————————— SKWKVLVPEHEKDVLEWVACVRSNEFLVLCYLHDVKNTLQLHDLATGALLKIFPL-
79382269 KYKLVRVDLKEPN-—————————————————————— SWIDVVEEHEKDVLASACAVNGNHLVACYMSDVKHILQIRDLKSGSLLHQLPL—
27066372 NYRLINIDFTDPEE-———————————————————— SKWKVLVPEHEKDVLEWVACVRSNEFLVLCYLHDVKNTLQLHDLATGALLKIFPL-
19347837 KYKLVRVDLKEPN--—-———————————————————— SWTIDVVEEHEKDVLASACAVNGNHLVACYMSDVKHILQIRDLKSGSLLHQLPL-
109072195 NYRVINIDFRDPEE-————---—-———————————— SKWKVLVPEHEKDVLEWVACVRSNEFLVLCYLHDVKNILQLHDLTTGALLKTFPL-
11691900 NYRVINIDFRDPEE-————---—-———————————— SKWKVLVPEHEKDVLEWIACVRSNEFLVLCYLHDVKNILQLHDLTTGALLKTFPL-
41349456 NYRVINIDFRDPEE-—————-—-————————————— SKWKVLVPEHEKDVLEWIACVRSNELVLCYLHDVKNILQLHDLTTGALLKTFPL-
558596 NYRVINIDFWDPEE-——————-—-————————————— SKWKVLVPEHEKDVLEWIACVRSNELVLCYLHDVKNILQLHDLTTGALLKTFPL-
53127346 NYRLINIDFSDPEE-————---—-———————————— SKWKVLIPEHERDVLEWVACVRSNEFLVLCYLHDVKNILQLHDLATGAHLKTFPL-
904214 NYRVINIDFRDPEE-————---——-——————————— SKWKVLVPEHEKDVLEWIACVRSNEFLVLCYLHDVKNILQLHDLTTGALLKTFPL-
15217929 KYKVVRVDLKEPS—————--——--—————————————— SWIDVIAEHEKDVLSTASAVNGDQLVVSYMSDVKHILQIRDLKSGSLLHGLPV—
9558588 KYKVVRVDLKEPS————--——-—————————————— SWIDVIAEHEKDVLSTASAVNGDQLVVSYMSDVKHILQIRDLKSGSLLHGLPV—
38345850 KYKLSRIDVNEPH-———-----—————————————— SWMDILPEDEKAVLESACAVHGDKLLVNYLSDVKYVLOMRSLVTGELLHDIPI-
91082735 NYRIVIIDFDNPKE-—————---—-—-——————————— SEWKDLISEHPKDVLDWAHAINENMLVVCYLODVKNIMQLYDIKSSNKLHDFKL -
54650756 NYQVIAIDFNNSAE-——————-—————————————— DKWETLIAEHKSDVLDWVKCVDNDKLLVCYIRDVKSVLQVNSLKDGTLLREFDL—
73973662 NYRLINIDFTDPEE-———----————————————— SKWKVLVPEHEKDVLEWVACVRSNEFLVLCYLHDVRNILQLHDLATGALLKTFPL-
73973660 NYRLINIDFTDPEE-——-——-—-————————————— SKWKVLVPEHEKDVLEWVACVRSNEFLVLCYLHDVRNILQLHDLATGALLKTFPL-
47222200 RYRLINIDIQKPER-———————————————————— QHWTTIIPQHDKDVMGEVSCVNQRHLLVNYLHDVKDILQVCELSTGRRLRDLPL—
73973664 NYRLINIDFTDPEE-————---——-——————————— SKWKVLVPEHEKDVLEWVACVRSNEFLVLCYLHDVRNILQLHDLATGALLKTFPL-
55235507 NYRIVNIDFEQPEM-—————-—-—————————————— EHWKTLVPEHPKNVLDWTTCVNKDRIVLGYIDDVKSLLVVHSLADGSEFVSKEFPL—
73973658 NYRLINIDFTDPEE-————--—————————————— SKWKVLVPEHEKDVLEWVACVRSNEFLVLCYLHDVRNILQLHDLATGALLKTFPL-
71666762 RKKIVSIDIHTGQ————————————————————————— ETVIVEQQRSVLSQAALVKN-TLLLAYLEDVKDVEFYYCRLEDPT-LNAIPL-
49523575 RKKIISVDIATGK-———————————————————————— EQIVVGEREAVLDHAALVKN-TLILVYLEDVKSTLYYCCLDKPE-LKKITI-
71747962 RKKIISVDIATGK-———————————————————————— EQIVVGEREAVLDHAALVKN-TLILVYLEDVKSTLYYCCLDKPE-LKKITI-
33317309 RKKIVSIDIHTGQ-—-——————————————————————— ETVIVEQQORSVLSQAALVKK-TLLLAYLEDVKDVFYYCRLEDPT-LNAIPL-
47224662 RYRLINIDFACPDP—-———————————————————— SSWKELLPQHDKDVI——--——————————————— A
15291259 NYQVIAIDENNSAE-———————————————————— DKWETLIAEHKSDVLDWVKCVDNDKLLVCYIRDVKSVLQVNSLKDGTLLREFDL—
73973656 NYRLINIDFTDPEE-———————————————————— SKWKVLVPEHEKDVL-—-—--————————— - ——— ———
Prim.cons. NYR.NIDFTNIEEPSLVRGE 2.Q3 DNVDEPADRSKWKDL IPEHEKDLLEWVACIRGNFLVACYIHDVKS ILOLHDLATGALLREFPLP

550 560 570 580 590 600 610 620 630
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\ \ \ \ \ \ \ \ \
GEGSASGLSGRPGDRHAYLSFSSFTQPATHLALDP-ATAKT———————— TPWEPVHET---FDPADRVEQVFYPSKDGTKPMF T VREK

GIGSIGGVVGEPGDPQGHFAFSGFTQPATIYAFDAGDAASA———————— KVWAAPKLT---FDPARFETRQVFYPSKDGTRIPMFVVRRK
DIGAASGFGGKSSDPETFYAFSSFARPTTIYRFDT-ETGNS———————— EIFAEPRLT---FNPADFSVEQRFYKSKDGTEVPMFLVMKK
GIGTASGFGGRPGDTETFYQF TSFNMPPAVYRMDL -RTGAV———————— TPFAVPRMA---FDPADYDVEQRQF TSKDGTKVPIYIVRKR
GFGTAAGFGGRSGDPETFFSFSGFVTPASIYRFDT-ATRQF ———————— QLFAQPDLP---FDPNDYGIEQRLYPSKDGTMIPLTILRKR
GLGTVTGFGGKRTDTETFYAFTSFTTPTTIYRYDI-PTAKS———————— TVLFQPKVD---FDPTAYTTEQVFFNSKDGTRIPMF ITYKK
GKGSVGGLGGRQDAKETFFSFTNYVTPPSIHRVDV-ATGKS———————— ELAIMPEVA---FDVSQYVTEQVFCTSKDGTKVPILITRHK
GLGAVDGFGGKRGDTETFYKFTSFTTPGTIYRYNL-VTGKS————-——~ EVFRETNVD---FNPDNYETKQVFYQSQDGTQVPMF I THKK
GIGSAGGFGGKRTDTETFYAFTSFTTPTTIYRYDI-PTAKS———————— TVLFQPKVD---FDPTAYTTEQVFFNSKDGTRIPMF ITYKK
GIGSVGGFDGKKEDTETFYSFTSFTTPSTVYRYDM-ITGES———————— EIFCQPNVD---FNPHNYEIKQVF YKSKDGTKIPMF I THKK
GLGTAIWSPARVKDKEMFYGFMTYLAPTTMYRLDV-ETGRS———————— EVARPVKLP---FDPSGFETTQVFYPSKDGSRIPMFLTRRK
GLGAVGGFGGKRDDTETFYKFTSFTTPGTIYRYNL-VTGKS———————~ EVFRETIVD---FNPDNYETKQVFYQSKDGTQVPMF I THKK
GLGSASGFGGKRYDTETFYTFTSFTTPPTIYRYDF-TSGTS———————— TLFRQPQVD---FDPQAYEVQQVFYTSKDGTRIPMFLVHRR
GLGVASGFGGDPQRSETFYSYESLNQPATLYRYDV-ETGES———————— EVFRAPELT---FNPDDYVVSQTFYESTGGARIPMFVAHHR
DIGSAYGFSGKKDETEVYYSFTNYKMPSTTYRLNI-KDGDS———————— EVYYKSKAP---FDPALYDSROVFYTSKDGTKVPMI I TYKK
DIGSAYGFSGKKEETEVYYSFTNYKMPSTTYRLNI-KGGDS———————— EVYYKSKAP---FDPALYDSROVFYTSKDGTKVPMI I TYKK
GLGSASGFGGKRHDTETFYTFTSFTTPPTIYRYDF-TSGRS———————— TLFRQPQVD---FDPQAYEVQOVF YASQDGTRIPMFLVHRR
GLGSAGGFGGKRHDTETFYSYTSFTTPGTIYRYDM-ITGKS———————— TVFRQPEVD-—-FNPNDYETKQIFYQSKDGTRVPMF I THKK
DIGSAYGFSGKKEETEVYYSFTNYKMPSTTYRLNI-KDGDS—————~—— EVYYKSKAP---FDPVLYESRQVFYTSKDGTKVPMI I TYKK
GVGSASGFGGKKEDKEFYFSFTNYNTPGSSYKYNV-ESGEY———————— EQYWKPDID---FNPNDYESHOVFYNSKDGTKIPMI I THKK
GIGSVVGFYGRRHDTSTFYSYVSFTTPSTIYHYDM-VSGES———————— KIYRQSNVD---FNPNQFETKQVFYSSKDGTSIPMF I THKK
GVGTASGFDGKKDQQTLYYSFTNYKTPSTIFSLNV-ESGES————-——~ SVYLKSKAN---FDSDAYESKQVFYTSKDGTKVPMI I THKK
GIGSAGGFGAKKEDKELYYSFTNYTSPGSIYKYDI-ESGTS———————— ELFRKPAIN---FDPENYESKQVFYTSKDGTKVPMI I TFKK
GLGSVSGFNGKHDDPALYFGFENYAQPPTLYRFEP-KSGAI———————— SLYRASAAP---FKPEDYVSEQRFYQSKDGTRVPLIISYRK
GLGSVSGFNGKHDDPALYFGFENYAQPPTLYRFEP-KSGAI ———————— SLYSASAAP---FKPEDYVSEQRFYQSKDGTRVPLIISYRK
GVGTAGGF SGKKEQTTLYYSFTNYKTPGTTYTFDV-TTGES———————— GVYRKSGVD---FNSDDYTSEQVFYNSKDGTKVPMIITYKN
GLGSVSGFNGKQDDPALYFGFENYAQPPTLYKFEP-NSGAI———————— SLYRASAAP---FKPEDYVSEQRFYRSKDGTRVPLIISYRK
GVGSASGFGGKKEEKEFYFYFTNYNTPGSSYKYNV-ETGEY———————~ ELYWKPDID---FNPDDYVSNQVFYESADGTRIPMI I THKK
GIGNVGGFGAKEKDKTLYYSFTNYTTPGSTYLYDI-ATGES———————— KLYRKPEIQ---FNSDEYESKQIFYTSKDGTKIPMIISHKK
AVGTAGGFGAKKEEKILYYSFTNYTTPGSIFSFEP-KSGKS———————— EIYQKPKVD---FKSEDYESKQVFYTSKDGTKVPMI I TYKK
GVGSASALEGDKDESTLYYSFSNYKTPGTIYSYNI-DKGNS——-————— DVYRKSGAK---FDSDAYESKQVFYPSKDGTKVPMIITYKK
GVGTVGGFGAKKEDKELYFSFTNYVTPGSIYKYDI-EDGNS———————— ELYVKPEID---FNPDHYKSEQVFFNSKDGTKIPMIITYKK
GVGSAGGFGGKDDAETLYYSFTNYSTPQTIYALNP-DTGES————-——— TVYEESGAD---FDSSNYESKQVFYTSKDGTQVPMI I TYKK
GKGKIAGPYGKRNKDYFYYTFNSYVQPQTTYKFDF-KTGES———————— SLYAKPKVA---FNPDNYVSEQVFYTSKDGTRVPMMISYKK
GllGSIGGFSGKKEADELYYTFTNYSTPSTYKFDP-DQGGS———————~ EVYAESGED---FDSANJESKOVFYTSKDGTERPMI T TYRK
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GVGSVGGEGGKKEAKDIYEFSEFTNYTTPGTIYKETP-ENGTY
GKGNVAGPFGKASKDYFYYVENSYIQPETTYKFDF-KTAES
GKGNVAGPFGKASKDYFYYVENSYIQPETTYKEFDEF-KTAES
GSGNASGEFGGEKTEKDLYYSEFTNYITPPTIFKYNV-TTGNS
GLGNVTGPFGKASKDYFYYVENSYIQPETTYKEFDF-KTGGS
GKGKIAGPYGKASKPYFYYIEFNSYVQPQTIYKYDL-NKGTN
GLGNVTGPFGKASKDYFYYVENSYIQPETTYKEFDF-KTGGS
GVGSVGGEFGAEKDEKELYYSEFSNYKTPGSIYKYDI-ASGTS
DIGSVNGEFYGDETADTTEYKLTGETNPGQVYAYDV-QSGES
ANGSISEFSGTRKNEDSLEFNFTSYTTPNKITIRYDI-KTNSL
GEGTATGLEGKKSQTTLYYTEFTNYVTPPTIFSLDV-NSGES
GEGTATGLEGKKSQTTLYYTEFTNYVTPPTIFSLDV-NSGES
GEGTAYGLAGKKEETTLYYTEFTINYVITPPTIFSEFDV-ESGES
GEGTAYGLAGKKEETTLYYTEFTINYVTPPTIFSEFDV-ESGAS
ALGTVS-VSAEQDSSEVEFVAFTSFLVPSRPYRLKL-PGGEL
GEGTAYGLAGKKEETTLYYTEFTINYVTPPTIFSFDV-ESGES
GIGSISGFEGSHKAPDVEEFSFKSEFTEPGKIYRYQP-DQOQORT
EIGSVSEISCRREDMDVEIGEFTSFLSPGIIYRCNLTSAIPE
NVGSIVGYSGQKKDSEIFYQFTSFLSPGIVFHCDLTKEELN
NVGSIVGYSGQKKDSEIFYQFTSFLSPGIVFHCDLTKEELN
GLGTASGLGGKNEQTQLYYTEFTNYVTPPTIFSFDV-ESGSS
SLGTASGLGGKNEQTQLHYTFTNYVITPPTIFSFDV-ESGSS
DVGSIVGEFTGRKKDSEIFYSFTSFLSPAIIYHCDLTMEPLQ
DVGSVVGYSGQOKKDSEIFYQFTSFLSPGIIFHCDLTKEELK
GEGQATGESGKREQTDLEFFTEFTNYVTPPTIYQFDV-KTGET
DVGSVVGYSGRKKDSEIFYQFTSFLSPGVIYHCDLTKEELE
DVGSVVGYSGRKKDSEIFYQFTSFLSPGVIYHCDLTKEELE
EVGSVVGYSGQKKDTEIFYQFTSFLSPGIIYHCDLTKEELE
DVGSVVGYSGRKKDSEIFYQFTSFLSPGVIYHCDLTKEELE
EVGSVVGYSGQOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE
EVGSVVGYSGOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE
EVGSVVGYSGQKKDTEIFYCEFTSFLSPGIIYHCDLTKEELE
EVGSVVGYSGQKKDTEIFYQFTSFLSPGIIYHCDLTKEELE
EVGSVVGYSGQKKDTEIFYQFTSFLSPGIIYHCDLTKEELE
EVGSVVGYSGOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE
EIGSVVGYSGQKKDTEIFYQFTSFLSPGIIYHCDLTKEELE

98

VVYQKPDID-—-FDTEAYESKQVEFYPSKDGTKIPMIITHKK
TVVAKPQVS———FNPDDYVSEQVEFYTSKDGTRVPMMVSYKK
TVVAKPQVS———-FNPDNYVSEQVEYTSKDGTRVPMMLSYKK
EVYQKPKVK-——-FNPENYVSEQVFYTSSDGTKIPMMISYKK
TVIAKPKVS———FNPDNYISEQVEFYTSKDGTRVPMMLSYKK
EVESAPKVS——-FNPDDYVSEQVFYTSKDGTRIPMLVSYKK
TVIAKPKVS———FNPDNYISEQVEFYTSKDGTRVPMMLSYKK
ELFIKPDID-—-FDPEAYESKOVFYNSKDGTKVPMIITYKK
TLFKRIDTG-——INYDDYVTKOVEYTSKDGTKVPMF IVHKK
TDFFVPAIP-——INTGDFKCEQVFFKSKDGTKIPMHIVSKK
QVFQESKAP-—-FDRTQFESQOVFYPSKDGTLIPMIISYKK
QVFQESKAP-—-FDRHQYESQOVFYPSKDGTLIPMIISYKK
TLEFQESKAP-——-FDRSEYESKOQVEYTSKDGTQVPMIISYKK
TLYQESKAP-——FDRNEYESKOQVEYTSKDGTQVPMIISYKK
EPLADPALD-—-FDAATYEVTQEFAMSKDGTRVPMF IVARK
TLEFQESKAP———FDRNEYESKQVEFYTSKDGTQVPMITISYKK
TLWYETKVP———AELDQYTTEQVVYNSADGTEVPMEFLVHDK

7777777 MKIFREISVP--GFDRTNFEVKQIFVNSKDGTKIPMEFIMSKR

——————— P
——————— P

——————— P
——————— P
——————— P
——————— P
——————— P
——————— P
——————— P
——————— P
——————— P
——————— P
——————— P
——————— P
——————— P

TVYREVSVK--GFDPSDYQTIQVF YPSKDGTMIPMF I VHKK
TVYREVSVK--GFDPSDYQTIQVFYPSKDGTMIPMF IVHKK
EIYQRSESP---FESDQFESKQVSYTSKDGTKVPMLISYKK
EIYQRSESP-—--FESDQFESKQVFYTSKDGTQVPMLISYKK
HVFREVTVK--GFNPADYQTTQVFYPSKDGTQIPMF I VHKK
TVFREVSVK--GFDPSDYQTVQVF YPSKDGTMIPMF I VHKK
ELYLASASP-—--FDSEKFESKQVFYTSKDGTQIPMLISYRK
MVFREVTVK--GIDAADYQTIQIFYPSKDGTKIPMF IVHKK
MVFREVTVK--GIDAADYQTIQIFYPSKDGTKIPMF IVHKK
RVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMF IVHKK
MVFREVTVK--GIDAADYQTIQIFYPSKDGTKIPMF IVHKK
RVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMF IVHKK
RVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMF IVHKK
RVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMF IVHKK
RVFREVTCK--GIDASDYQTVQIFYPSKDGTKIPMF IVHKK
RVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMF IVHKK
RVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMF IVHKK
RVFREVTHK--GIDASDRQTVOIFYPSKDGTKIPMF T vHEK



13786144
5107662
79382269
27066372
19347837
109072195
11691900
41349456
558596
53127346
904214
15217929
9558588
38345850
91082735
54650756
73973662
73973660
47222200
73973664
55235507
73973658
71666762
49523575
71747962
33317309
47224662
15291259
73973656

Prim.cons.

DVGSVVGYSGRKKDSEIFYQFTSFLSPGVIYHCDLTREELE-——————- PRVFREVTVK--GIDASDYQTIQVEFYPSKDGTKIPMEFIVHKK
EVGSVVGYSGOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE——————— PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMEFIVHKK
DIGSVSDVSARRKDNTFFFSFTSFLTPGVIYKCDLANESPE-——————- VKVFREVTVP--GFDREAFQAIQVEFYPSKDGTKIPME IVAKK
EVGSVVGYSGQKKDTEIFYQFTSFLSPGIIYHCDLTKEELE——————— PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMEFIVHKK
DIGSVSDVSARRKDNTFFEFSFTSFLTPGVIYKCDLANESPE-—————- VKVFREVTVP--GFDREAFQATQVFYPSKDGTKIPMEF IVAKK
EVGSIVGYSGOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE——————— PRVFREVTVK--GIDASDYQTVQIFYLSKDGTKIPMEFIVHKK
DVGSIVGYSGQKKDTEIFYQFTSFLSPGIIYHCDLTKEELE-——————- PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMEFIVHKK
DVGSIVGYSGOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE——————- PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMFIVHKK
DVGSIVGYSGOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE——————- PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMEFIVHKK
DVGSIVGYSGQKKDNEIFYQFTSFLSPGIIYHCDLTKEELE-——————- PRVFREVTVK--GFDPSVYQTIQVFYPSKDGTKIPMEFIIHKK
DVGSIVGYSGQKKDTEIFYQFTSFLSPGIIYHCDLTKEELE-——————- PRVFREVTVK--GIDASDYQTVQLEFYPSKDGTKIPMEFIVHKK
DIGSVCGVFARRKDTTFFFREFTSFLTPGVIYICDLSHEAPE-——————- VIVFREIGVP--GFDRTAFQVTQVFYPSKDGTDIPMEFIVARK
DIGSVCGVFARRKDTTFFFREFTSFLTPGVIYICDLSHEAPE-——————- VIVFREIGVP--GFDRTAFQVTQVEFYPSKDGTDIPME IVARK
DIGSVNGISGRRDNSEVFIEFASFLTPGIIYRCDVSKETPE-——————- MNIYREISVG--GFDRTIDFEAKQVEFYPSKDGTKIPMFIVSKK
DVGTISAISGKKYHKEMFFSFCSFLTPNIIYKVDFDQGSIK-—————- ETLFHETKVG—-DFESSKYETKQVEFYKSKDGTEIPMFEF I INKK
DIGTIVGTSGEKKYSEIFYNEFSSFLNPGSIYRYDFKTPDKS——————— PSVFREIKLNLEGFRREDYAVEQIFYKSKDGTKVPMEIIRKK
EVGSIVGYSGOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE——————— PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMEFIVHKK
EVGSIVGYSGQOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE——————— PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMEFIVHKK
KVGTVCGVSCKKKHSEFFYKFTSFTTPAIIYHCDLSELNPE——————— PKVFREVEVK--GVKQEDFQTNQVFYASKDGTKIPMEFLVHSQ
EVGSIVGYSGOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE——————— PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMEFIVHKK
EIGTVAGEFSGKKKYSEIFYHFVSFLTPGIIYHYDFEGKTEAAGGGAMEPTVFREVKI--EDFDNSRYAVEQIFYHSKDGEKVPMEF IVQRK
EVGSIVGYSGOKKDTEIFYQFTSFLSPGIIYHCDLTKEELE——————— PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMEFIVHKK
PIGTITSFFSDRKKDEFVSFKITSFLLPGRSFFLDINDPQSS——————— LRVFKDDTVE--GLLVDDEVTEQTFYNSSDGVRIPMEF IVYRK
PIGAISSLFADRKVDLVSFKVTSFLLPGRSEFVLDINDPEGS——————— LRVFKDDNIE--GLSADDFITEQKFYNSADGTRIPMEFITIHRK
PIGAISSLFADRKVDLVSFKVTSFLLPGRSEFVLDINDPEGS——————— LRVFKDDNIE--GLSADDFITEQKFYNSADGTRIPMFITHRK
PIGTITSFFSDRKKDFVSFKITSFLLPGRSFFLDINDPQSS——————— LRVFKDDTVE--GLLVDDEFVTEQTFYNSSDGVRIPMF IVYRK
———————————————————————————— ITYHCDLTKEPLQ——————-PHIFREVIVK--GFNPSDYQTTOQIFYPSKDGTQIPMF IVHKK
DIGTIVGTSGEKKYSEIFYNEFSSFLNPGSIYRYDFKTPDKS——————— PSVFREIKLNLEGFRREDYAVEQIFYKSKDGTKVPMEFIIRKK
777777 G-—-—-——-——--—------————-IIYHCDLTKEELE-——————PRVFREVTVK--GIDASDYQTVQIFYPSKDGTKIPMF IVHKK
* * * o K o

GIGSVVGFSGKKKDTEIFYZFTSFLTPGTIYHCDLTKEGLSAGGGAMEPRVFREVTIKLEGFDPSDIQTEQVFYPSKDGTKIPMFIVHIK

640 650 660 670 680 690 700 710 720
99



62738741
87200538
103487461
87200537
94496227
35211243
32448009
75906687
35211187
67921530
67930945
17131625
86609965
83859556
28808634
75854458
86607173
23128197
91226380
88711708
110167745
109899092
86144168
4973227
6048357
76875127
216201
88804657
89517967
90588230
71143549
83855898
85710915
78368715
56178266

DAKG———PLPTLLYGYGGFNIALTPWF ———————————————————————— SAGFITWID—SGGAFALANLRGGGEYGDAWHDAGRRDKK

DLAG-—-PLPTILYGYGGENISVLPAF————-——-———————————————— SAGRMAWLD-AGGAFAVANIRGGGEYGEAWHLAGKGPTK
GLDRS-KGSPTLLYGYGGENVSLTPGF ————-——————————————————— SPTRLAWVD-KGGVLAIANLRGGGEYGKAWHDAGRLANK
VLAAADKPLPTLLYGYGGFDISLTPAY—————-——————————————————— SPVRMAWLE-AGGAFALANIRGGGEFGRSWYEAGRRENK
ALADSATAAPTILYGYGGEFNISLTPGY - ———————— SATRMAWLE-QGGVYATIANLRGGGEEFGRAWHDAGRGANK
GTPRN-ALNPTYLYGYGGENVSITPTF - ————————— SPANLLWLE-MGGLYAVPNLRGGGEYGEDWHQAGTRLNK
DAPMD-GSNRTLLYAYGGENISLTPSY-——-—-----——————————————— SPGIAGWLD-AGGVYAVANLRGGGEYGREWHEAGMQLKK
GIQLD-GNNPTYLYAYGGENVSLTPNF————-——————————————————— SVSMLVWME-MGGVYAMPNIRGGGEYGEEWHQAGMKDKK
GTPRN-ALNPTYLYGYGGENVSITPTF - ——————————— SPSNLLWLE-MGGLYAVPNLRGGGEYGEDWHQAGTRLNK
GLKID-GNNPTYLYAYGGENVSLTPNF——--—---—-———————————————— SISNLVWME-MGGVYAVPNLRGGGEYGEEWHQAGMKDKK
GLKLD-GRNPALLYGYGGEFDVPNTPAF ——-—--——-———————————————— SPTVAEWIR-MGGVFASACLRGGSEYGEEWHQAGMRAKK
GIQLN-GNNPTYLYAYGGENVSLTPSF——-—--—————————————————— SVSMLVWME-MGGVYAMPNIRGGGEYGEEWHQAGMKDKK
GLTRT-GDHPTLLYGYGGFGISLTPSF - —————— SVGLVAWLE-MGGVYAQPNLRGGGEYGEEWHQAGTKLNK
DVDPN-GVRPTLIYGYGGFAITRRPDF - ———————— DVRRLOWME-MGGVYATANLRGGSAYGRDWHDAGRLANK
GTPMD-GCAPTILYGYGGEFNISLTPSF - ———————— NPTRAAWLE-LGGVYAVANIRGGGEYGKEWHNAGIQMQOK
GTPMD-GSAPTILYGYGGEFNISLTPSF - ———————— SPTRAAWLE-LGGVYAVANIRGGGEYGKEWHNAGIQMQK
GLART-GDHPTLLYGYGGFGISLTPSF - —————— SVGLVAWLE-MGGVYAQPSLRGGGEYGEAWHQAGTKLNK
GIKLD-GNNPTYLYAYGGENVSMTPSEF——-—-——————————————————— SVSLLVWME-MGGVYAMPNIRGGGEYGEEWHQAGMKEKK
GAPMD-GSAPTILYGYGGEFNISLTPSF——--—---"--—"————————————— SPTRAAWLE-LGGVYAVANIRGGGEYGKEWHNAGIQMQK
GLELN-GENPTILYGYGGEFNISLTPSF——--—-----"-"-""""""—"———————— SIGNAVWME-QGGIYAVPNLRGGGEYGKKWHDAGTKTKK
GVKLD-GNNPTILYGYGGEFNISLTPNF - ——————————— SISRLIWLE-MGGVYAVPNIRGGGEYGEGWHQAGIKQQK
GLKLD-GTNPTMLYGYGGENISLOPAF ————--—-———————————————— SSVNAAWLE-QGGVYAVPNLRGGGEYGKAWHDAGTKLQK
GLERN-GKNPTILYGYGGEFNISLTPSF——-—--—-———————————————— SITNAIWME-MGGVYAVPNLRGGGEYGKEWHDAGTKMQK
GLKLD-GSNPTILYGYGGFDVSLTPSF - ————————— SVSVANWLD-LGGVYAVANLRGGGEYGQAWHLAGTQQONK
GLKLD-GSNPTILYGYGGFDVSLTPSF - ————————— SVSVANWLD-LGGVYAVANLRGGGEYGQAWHLAGTQQONK
GIKLD-GSNPTILYGYGGEFNISLTPSF - —————— SPTTAAWLE-QGGVYAVANIRGGGEYGKEWHNAGTKLQK
GLKLD-GSNPTILYGYGGFDVSLTPSF——-—-——-———————————————— SVSVANWLD-LGGVYAVANLRGGGEYGQAWHLAGTRMNK
GLEKN-GDNPTILYGYGGENVSLTPGF ————-——-———————————————— STSNAVWLE-QGGIYAVPNIRGGGEYGKKWHDAGTKTSK
GLVLD-GKNPTILYGYGGEFNVSLNPSF - ————————— SVSRAAWME-MGGIYAVANLRGGGEYGKKWHDAGTKMQK
GTKLD-GKNPTILYGYGGEFNISLTPSF - ———————— STANAVWME-NGGVYAVANLRGGGEYGKKWHDAGTKLQK
GIELN-GKNPTILYGYGGFNISLTPRF - ———————— SVSRAVWLE-QGGIYAVANLRGGGEYGKTWHKAGTQLDK
GTELN-GKNPTILYGYGGEFNISLTPSF——-—--—-———————————————— SIANAVWME-QGGIYAVPNLRGGGEYGKAWHDAGTKLQK
GTELD-GSNPTILYGYGGENISLTPSF——-—----—-——————————————— SIANAAWLE-MGGVYAVANLRGGGEYGKAWHDAGTKMQK
GLTLN-GENPTLLYAYGGFSISLTPRF - —————— SPANIAWMD-MGGVYAVPNLRGGAEYGESWHQAGMFDKK
GTKLD—GSNPTILYGYGGFNISLTPSF ———————————————————————— SIANIAWIE—MGGVYAVANLRGGGEYGKDWHKAGTKMQK



91215481
78688320
24374294
456523
77816782
68547790
82744257
86131249
88796133
42526704
27367204
37676919
75855979
28809898
6460324
91223249
56180108
55769741
47507507
28502989
86144914
84386759
63100723
38649021
59711729
6755152
74215349
50514023
26345256
157879458
51592147
10835490
50514022
37928243
27065055
5103285

GIELD-GTHPTMLYGYGGEFNISLTPSF - —————— STANTVWLE-NGGVYAVANLRGGGEYGKEWHNAGIKMKK
GLVKN-GONPTLLYAYGGFAISMTPRF - ———————— SPANIAWLD-MGGIYAVPSLRGGADYGESWHQAGMFDKK
GLVRN-GONPTLLYAYGGFAISMTPRF————-———-———————————————— SPANIAWLD-MGGIYAVPSLRGGADYGESWHQAGMFDKK
GLKKD-GKNPTILYSYGGENISLOPAF————----—-——————————————— SVVNAIWME-NGGIYAVPNIRGGGEYGKKWHDAGTKMQK
GLVKN-GONPTLLYAYGGFAISMTPRF - ————————— SPANIAWLD-MGGIYAVPSLRGGAEYGESWHQAGMFDKK
GLKKD-GKNPTLLYAYGGFSISMTPRF——-—--—--——————————————— SPATIAWLD-MGGIYAVPALRGGSEYGEEWHKAGMFGKK
GLVKN-GONPTLLYAYGGFAISMTPRF - ———————— SPANIAWLD-MGGIYAVPSLRGGAEYGESWHQAGMFDKK
GTELN-GKNPTILYAYGGENVSLTPSF——-—--—-—-——————————————— STIANAVWME-QGGVYAVPNLRGGGEYGKKWHDAGTKMQK
GLKLD-GNNKTLLYGYGGENISLKPGY - ————— SVSRMVWVE-QGNVLAIANLRGGGEYGQQWHKAGTKLNK
DIKLD-GSNPTIMYGYGGFAISLPPAF——-—----"-"-"""—--————————— SAARMAFLE-KGGIFACVNLRGGLEYGEAWHSAGKKMKK
GIELN-GKNPTILYGYGGFDVSLTPAF——--—--—--——-————————————— SGMVASWLE-LGGVYAVANLRGGGEYGKAWHNAGTQLQK
GIELN-GKNPTILYGYGGFDVSLTPAF——--—-----——-————————————— SGMVASWLE-LGGVYAVANLRGGGEYGKAWHNAGTQLQK
GIALD-GSAPTMLYGYGGENISLTPMF————-——————————————————— SGNVANWLE-LGGIYAVANMRGGGEYGKAWHNAGTQQQK
GISLD-GSAPTMLYGYGGENISLTPMF————-——————————————————— SGNVANWLE-LGGIYAVANMRGGGEYGKAWHNAGTQQQK
DAPRD-GSNRTLLYGYGGFSISLTPAF ————--—--——-————————————— SASRLAWLE-RGGVEFVQANLRGGGEYGEAWHEAGTLGRK
GIALD-GRAPTMLYGYGGEFNISLTPMF——-—-———-———————————————— SGNVSNWLE-LGGIYAVANMRGGGEYGKAWHNAGTQQQK
NIELN-GENPTLLYGYGGENISITPDY-——--—-----"--—-———————————— DTTRLVWLE-MGGVLAIPNLRGGGEFGEMWHQQGTKENK
DIELDG-SHPTLLYGYGGEFNISLTPSF——-—--—-———————————————— SVSRVVLCKNMGEFVVCVANIRGGGEYGEEWHKAGARAMK
GIALDN-SHPAFLYGYGGEFNISITPSY-——-—----"——————————————— SVSRLIFMRHLGGILAVANIRGGGEYGETWHKAGSLGNK
GIALDN-SHPAFLYGYGGEFNISITPSY-—-—-------"-"-"""""""—"-—————— SVSRLIFMRHLGGILAVANIRGGGEYGETWHKAGSLGNK
GLVLD-GNNPTMLYAYGGEFNVSLTPSF - ————————— SGTVGSWLE-LGGVYAVPNLRGGGEYGKAWHKAGTQQQK
GLVLD-GNNPTMLYAYGGENVSLTPSF - ——————————— SGTVGSWLE-LGGVYAVPNLRGGGEYGKAWHKAGTQQQK
GIKMDG-SHPAFLYGYGGENISITPSY——-—----"——————————————— SVSRLIFIRHLGGVLAVANIRGGGEYGETWHKGGMLANK
GITLDK-SHPAFLYGYGGENISITPSY-——-—----"——————————————— SVSRLIFVRHLGGILAVANIRGGGEYGETWHKAGILGNK
GIELD-GSNPTILYGYGGENVSLTPNF—--—---—---——————————————— SGVMASWLE-LGGVYAIPNIRGGGEYGKEWHKAGTQQQK
GIKLDG-SHPAFLYGYGGEFNISITPNY """ —————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGEFNISITPNY—-—-----------———————————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY - ————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY - ————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY """ —————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY """ —————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY - —————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY - ————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY - ————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGEGGEFNISITPNY - ———————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG—SHPAFLYGYGGFNISITPNY ———————————————————————— SVCR.IFIRHMGGVLAVANIRGGGEYGETWHKGGILANK



13786144
5107662
79382269
27066372
19347837
109072195
11691900
41349456
558596
53127346
904214
15217929
9558588
38345850
91082735
54650756
73973662
73973660
47222200
73973664
55235507
73973658
71666762
49523575
71747962
33317309
47224662
15291259
73973656

Prim.cons.

GIKLDG-SHPAFLYGYGGEFNISITPNY-—-----------———————————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY - ———————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
DIKLDG-SHPCLLYAYGGENISITPSF——-—--—-———————————————— SASRIVLSKHLGVVFCFANIRGGGEYGEEWHKAGSLAKK
GIKLDG-SHPAFLYGYGGENISITPNY - ————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
DIKLDG-SHPCLLYAYGGEFNISITPSF——--—---"-——""———————————— SASRIVLSKHLGVVFCFANIRGGGEYGEEWHKAGSLAKK
GIKLDG-SHPAFLYGYGGEFNISITPNY - —————— SVSRLIFVRHMGGILAVANIRGGGEYGETWHKGGILANK
SIKLDG-SHPAFLYGYGGENISITPNY-———-——-—————————————————— SVSRLIFVRHMGGILAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY - ————— SVSRLIFVRHMGGILAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY-——-—--—-—-——————————————— SVSRLIFVRHMGGILAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGEFNISITPSY-——-------"-"-"""""""—-—————— SVSRLIFVRHLGGVLAVANIRGGGEYGETWHKGGILANK
SIKLDG-SHPAFLYGYGGENISITPNY-———-——-—————————————————— SVSRLIFVRHMGGILAVANIRGGGEYGETWHKGGILANK
DIKLDG-SHPCLLYAYGGFSISMTPFF——---------—"-———————————— SATRIVLGRHLGTVFCFANIRGGGEYGEEWHKSGALANK
DIKLDG-SHPCLLYAYGGFSISMTPFF - ————— SATRIVLGRHLGTVFCFANIRGGGEYGEEWHKSGALANK
SIVLDG-SHPTLLYGYGGFGMNMTPHF —————-—————————————————— SVTRIVLMRNLGEFVSCIANIRGGGEYGEDWHKAGSLANK
GLVNDG-SKPCLLYGYGGEFNVNLTPSF - ————————— GVSRLVFIENEFDGVYALANIRGGGEYGDNWHNGGREGKK
RDSVE--PRPCLLYGYGGFNISMLPSF-—-—--—--——-—————————————— GLSGLMFIDTEFDGVLAYPNLRGGGEYGEKWHNGGRLLNK
GIKLDG-SHPAFLYGYGGENISITPNY - —————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GIKLDG-SHPAFLYGYGGENISITPNY - ————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GLKKDG-SHPVFLYGYGGFEASIQPYYNHVLTQLTSSTFTGFDRSSWLPVTSVAYLLEFVRHLGGILAVANIRGGGEYGLTWHKGGTLGNK
GIKLDG-SHPAFLYGYGGEFNISITPNY - ———————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
QEKKE--HKPCLLYGYGGFNICVQPSF--—---—-————————————————— SITGLVFIDSFDGILAYPNIRGGGEYGERWHNAGRLLKK
GIKLDG-SHPAFLYGYGGENISITPNY """ —————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK
GSVSS—-ESPLLLYGYGGENIPLTPAF————----—-——————————————— SSSRMVFLRDLGGVLAVPNIRGGGEYGEEWHDAGRRVCK
GIVIS--ESPVLLYGYGGEFNISLTPSF——-—-----——————————————— SSSRVVFLOHLRGVLAVPNIRGGGEYGEAWHNAGRLTSK
GIVIS--ESPVLLYGYGGEFNISLTPSF—--—-----"-"-"""""-"———————— SSSRVVFLQHLRGVLAVPNIRGGGEYGEAWHNAGRLTSK
GSVSS—--ESPLLLYGYGGEFNIPLTPAF——-—--------""-""""—-—————— SSSRMVFLRDLGGVLAVLNIRGGGEYGEEWHDAGRRACK
GIELDG-SHPGFLYGYGGEFNISITPSY-——-------"-"-"""""""—-—————— SVSRLIFVCHLGGVLAVANIRGGGEYGETWHKAGMLANK
RDSVE--PRPCLLYGYGGFNISMLPSF—-——-———-————————————————— GLSGLMFIDTEFDGVLAYPNLRGGGEYGEKWHNGGRLLNK
GIKLDG-SHPAFLYGYGGENISITPNY - ————— SVSRLIFVRHMGGVLAVANIRGGGEYGETWHKGGILANK

ek e kKK * . ok Kk x ok * . * *

GIKLDGGS2PT2LYGYGGFNISLTPSFNHVLTQLTSSTFTGFDRSSWLPVTSVSR.IWIEHMGGVYAVANIRGGGEYGETWHKAGTLANK

730 740 750 760 770 780 790 800 810
102



62738741
87200538
103487461
87200537
94496227
35211243
32448009
75906687
35211187
67921530
67930945
17131625
86609965
83859556
28808634
75854458
86607173
23128197
91226380
88711708
110167745
109899092
86144168
4973227
6048357
76875127
216201
88804657
89517967
90588230
71143549
83855898
85710915
78368715
56178266

| | | | | \ \ \ |
QNVFDDFIAAGEWLIANGVTPRHGLAIEGGSNGGLLIGAVTNQRPDLFAAASPAVGVMDMLRFDQFTAG—RYWVDDYGYPEK—EADWRVL
ONVEDDFIAAGEWLKANGVTSANGLAVEGGSNGGLLVGAVVNQRPDLFAAAVPAVGVMDMLRFDKFTAG-REWVEDYGYPEK-EEDWRRL
ONVEDDFIAAGEYLIAEGITGKGQLAIEGGSNGGLLVGAVINQRPDLFAAALPAVGVMDMLRFDRFTAG-RYWVDDYGYPSK-EADEFRNL
ONSFDDFIAAGEFLIREGIAGKGQLAIQGASNGGLLVGAVVNQRPDLFAAANPDVGVMDMLREDRFTSG-REFWVDDYGRPDR-EEDWRTL
ONVFDDFIAAAEYLKANGEFTPPDGLAIEGRSNGGLLVGAVVNQRPDLFAAALPAVGVMDMLREDRFTAG-RYWTDDYGSPAD-RRAFPLL
ONVEFDDFLAAAEYLIANKYTSPEKLAIGGGSNGGLLVGAAMTQRPELFAAALPAVGVMDMLRFEQFTIG-WAWVSDYGSSQD-PEQFQAL
ONVEDDFIAAAEHLIDMGLTSRERLGVRGGSNGGLLIGAVMTQRPDLEFGACLPAVGVMDMLRYHKFTIG-WAWVSEFGSSDD-ETQIDNL
ONVEDDFIAAAEWLMANNYTKPEKLAIAGGSNGGLLVGACMTQRPELFGAALPAVGVMDMLRFHKEFTIG-WAWTAEYGSPDN-PQEFPAT
ONVFDDFLAAAEYLIANKYTSPEKLAIGGGSNGGLLVGAAMTQRPELFAAALPAVGVMDMLRFEQFTIG-WAWVSDYGSSQD-PEQFQAL
ONVEFDDEFIAAAEWLIKNNYTSSQKLAIGGGSNGGLLVGACLTQKPKLYAAALPAVGVLDMLRFHQFTIG-WAWCPEYGSSEN-EEEFKTL
ONVENDEFIAAAEWLVANRYTSTPKLAIMGGSNGGLLVGAVLNQRPDLFGAAVAQVGVMDMLREQKFGFG-TOQWVGEYGSPEN-PEDFKVL
ONVEDDFIAAAEWLIANNYTKPEKLAIAGGSNGGLLVGACMTQRPELFGAALPAVGVMDMLRFHKFTIG-WAWTAEYGSPDN-PQEFPAL
OKVEDDFIAAAEWLIAHGYTNPAKLAISGGSNGGLLVGACLVQRPELFAAALPAVGVEDMLRFHKFTIG-WAWISEYGSPEN-PEEFKAL
ONVFDDEFINAGHALIDMGWTSPDHLATIHGRSNGGLLVGAVANQAPDLFAAALPAVGVMDMLRENQF TAG-REFWVDDYGSPQD-PEMEDVL
ONVFDDFIAAAEYLIDEKVTSSNKLAINGGSNGGLLVGAVMTQRPELFKVALPAVGVLDMLRYHTFTAG-AGWAYDYGTAEQSKEMEFQYL
ONVFDDFIAAAEYLIDEKVTSSNKLAINGGSNGGLLVGAVMTQRPELFKVALPAVGVLDMLRYHTFTAG-AGWAYDYGTAEQSKEMEFQYL
OKVEDDFIAAAEWLMANGYTNPSKLAIAGGSNGGLLVGACLTQRPDLFAAALPAVGVEDMLRFHKFTIG-WAWISEYGSPED-PEEFKAL
ONVEDDFIGAAEWLIANKYTKTEKLAIAGGSNGGLLVGACITQRPDLFGAAIPSVGVMDMLRFHKFTIG-WAWTSEFGSADN-SEEFPAL
ONVFDDFIAAAEYLIDEKVTSSNKLAINGGSNGGLLVGAVMTQRPELFKVALPAVGVLDMLRYHTFTAG-AGWAYDYGTAEQSKEMEFQYL
ONVFDDFIAAGEYLIANKYTSKDYLAIRGGSNGGLLVGATMTQRPDLIKVALPAVGVLDMLRYHTFTAG-AGWAYDYGTAEESEEMENYL
ONVEFDDEFISAAEWLIENNWSSSPKLAITGASNGGLLVGACITQRPELFGAALPAVGVMDMLREFHKFTIG-WAWTAEYGSPDD-PEEFKAL
ONVEDDFIAAAEYLIEQNYTSPDYLAIRGGSNGGLLVGATMLOQRPDLEFKVALPAVGVLDMLRYHTFTAG-AGWAYDYGTSEDSQEMEDYL
ONVEDDFIAAAEYLISENYTSSDYLAVRGGSNGGLLVGATMTQRPDLMKVALPAVGVMDMLRYHTFTAG-AGWAYDYGTSEDSKEMEFEY T
ONVFDDFIAAAEYLKAEGYTRTDRLAIRGGSNGGLLVGAVMTQRPDLMRVALPAVGVLDMLRYHTFTAG-AGWAYDYGTSADSEAMEDYL
ONVFDDFIAAAEYLKAEGYTRTDRLAIRGGSNGGLLVGAVMTQRPDLMRVALPAVGVLDMLRYHTFTAG-AGWAYDYGTSADSEAMEDYL
ONVFDDFIAAAEYLQSKKYTSKQRLALRGGSNGGLLVGAVMTQRPDLFQVALPAVGVLDMLRYHTFTAG-AGWAYDYGTSEQSKEMETY T
ONVEDDFIAAAEYLKAEGYTRTDRLAIRGGSNGGLLVGAVMTQRPDLMRVACQAVGVLDMLRYHTFTAG-AGWAYDYGTSADSEAMEDYL
ONVEDDFIAAAEYLIAEGYTSAGKLAIRGGSNGGLLVGAVMTQRPDLMQVALPAVGVLDMLRYHTFTAG-AGWSYDYGTSEESEEMFEYL
ONVEFDDEFIAAGEWLKDNDYTSTKYLAIQGGSNGGLLVGATMTQRPDLASVAFPAVGVLDMLRYNKFTAG-AGWAYDYGTAEDNPEMFEYL
ONVFDDFIAAAEYLIAQKYTSSDYLAIRGGSNGGLLVGATMTQRPDLMKVALPAVGVMDMLRYHTFTAG-AGWAYDYGTAQDSKEMFEYL
ONVFDDFIAAGEYLIKQDYTSSDYLAINGGSNGGLLVGAVMTQRPDLMQVALPAVGVLDMLRYHTFTAG-AGWAYDYGTAEQSEEMETYL
ONVENDFIAAAEYLIEKNYTSKEYLAIRGGSNGGLLVGATMTQRPDLMQVALPAVGVMDMLRYHTFTAG-AGWAYDYGTAEDSDEMEQYL
ONVEDDFIAAAEYLIDEDYTSKEKLAIRGGSNGGLLVGATMTQRPDLFAVALPAVGVLDMLRYHTFTAG-AGWAYDYGTAEDSKEMEQYL
ONVEFDDYFAAAEYLIDNKYTNQSKLGAYGRSNGGLLMGAAVTQRPDLFAAILPAVGVLDMLRFHKFTIG-WAWTSEYGSADN-AEQFPAL
QNVFDDFIAAAEYLIEKDYTSPERLAIRGGSNGGLLIGAVMTQRPELFAVALPAVGVLDMLRYHTFTAG—AGWAYDYGTANDSKEMFEYL
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91215481
78688320
24374294
456523
77816782
68547790
82744257
86131249
88796133
42526704
27367204
37676919
75855979
28809898
6460324
91223249
56180108
55769741
47507507
28502989
86144914
84386759
63100723
38649021
59711729
6755152
74215349
50514023
26345256
157879458
51592147
10835490
50514022
37928243
27065055
5103285

ONVEFDDFIAAAEYLIAENYTSSNKLAIRGGSNGGLLVGATMTQRPDLMQVALPAVGVLDMLRYHTFTSG-AGWAYDYGTSQDSSEMFEYL
ONVEFDDYFAAAEYLINEKYTNSTKLGAYGRSNGGLLMGAAVTQRPELFAAVLPAVGVLDMLRFHKFTIG-WAWTSEYGSADN-AEQFPAL
ONVEDDYFAAAEYLINEKYTNSTKLGAYGRSNGGLLMGAALTQRPELFAAVLPAVGVLDMLRFHKFTIG-WAWTSEYGSADN-AEQFPAL
KNVENDFIAAGEYLOQKNGYTSKEYMALSGRSNGGLLVGATMTMRPDLAKVAFPGVGVLDMLRYNKFTAG-AGWAYDYGTAEDSKEMFEYL
ONVEFDDYFAAAEYLINEKYTNTSKLGAYGRSNGGLLMGAAVTQRPELFAAVLPAVGVLDMLRFHKFTIG-WAWTSEYGSADN-AEQFPAL
ONVEFDDYFAAAEYLISENYTNSSKLGAYGRSNGGLLMGAAVTQRPDLFAAILPAVGVLDMLRFQKFTIG-WAWTAEYGSADN-AEDFPYL
ONVEFDDYFAAAEYLINEKYTNTSKLGAYGRSNGGLLMGAAVTQRPELFAAVLPAVGVLDMLRFHKFTIG-WAWTSEYGSADN-AEQFPAL
ONVEDDFIAAAEYLIDNKYTSKKYLAIRGGSNGGLLVGATMTQRPDLMQVALPAVGVMDMLRYHTFTAG-AGWAYDYGTAEDSKEMFEYL
ONVEDDFIAAGEYLVESGYTNPOKMGIQGGSNGGLLVGATLTQRPDLFAAALPAVGVLDMLRYHTPSANARAWSSDYGLSEN-NDEFEAL
ONVFDDFIAAGEYLIEHKYTSSKKLAIQGGSNGGLLIGAVINQRPDLFAVAIPQVGVLDMLRYQHFTIG-WAWVDEYGSSEDSKEMFEYL
ONVEFDDEVAAAEYLIEQQYTSSDYLAIRGGSNGGLLVGACMTQRPELFKVALPAVGVLDMLRYHTFTSG-EGWKYDYGTSAQSEEMEFQYL
ONVEFDDFIAAAEYLIEQQYTSSDFLAIRGGSNGGLLVGACMTQRPDLFKVALPAVGVLDMLRYHTFTSG-EGWKYDYGTSAQSEEMEFQYL
ONVEDDFIAAAEYLIENDYTSSDRLAIRGGSNGGLLVGACMTQRPELFKVALPAVGVLDMLRYHTFTSG-EGWKYDYGTSEQSEAMEFQYL
ONVEDDFIAAAEYLIENDYTSSERLAIRGGSNGGLLVGACMTQRPELFKVALPAVGVLDMLRYHTFTSG-EGWKYDYGTSEQSEAMEFQYL
ONVEFDDFAACAEHLARQGWTRPERLAIQGGSNGGLLVGASITQRPELFGAAVAQVGVLDMLRYHLFTIG-WAWASDYGRSDD-PEMFATL
ONVFDDFIAAAEYLIENDYTSSDRLAIRGGSNGGLLVGACMTQRPELFKVALPAVGVLDMLRYHTFTSG-EGWKYDYGTSSQSEAMEFQYL
ONVEFDDEFIAAAEWLINNNYTNKNKLAIQGRSNGGLLVGATMTQRPELFAAALPAVGVMDMLRYQLPSANARGWGSEFGLSEN-KKDEFKTL
ONCEDDFIACAELLISAGYTSYRQLCIEGGSNGGLLIAACVNQRPDLFGCALAHVGVMDMLRFHKFTIG-HAWTTDYGCSDN-EEEFHWL
ONCEDDFQCAAEYLVKEGYSSAKNITINGGSNGGLLVAACTNQRPDLEFGCTIAQVGVMDMLKFHKFTIG-HAWTTDEGCSDN-KEHEFDWL
ONCFDDFQCAAEYLVKEGYSSAKNITINGGSNGGLLVAACTNQRPDLFGCTIAQVGVMDMLKEFHKFTIG-HAWTTDEGCSDN-KEHEFDWL
ONVFDDFIAAAEFLIEENYTSSDKLAIRGGSNGGLLVGACMTQRPELFQVALPAVGVLDMLRYHTFTSG-EGWAYDYGTSAQNKEMFEYL
ONVFDDFIAAAEFLIEENYTCSDTLAIRGGSNGGLLVGACMTQRPELFQVALPAVGVLDMLRYHTFTSG-EGWAYDYGTSAQNKEMFEYL
ONCEFTDFQCAAEYLIKEGYTSPKKLTINGGSNGGLLVAACVNQRPDLEFGCAVAQVGVMDMLKFHKFTIG-HAWTTDEGCSEI-KEQEFDWL
ONCEDDFQCAAEYLVKEGYASAEKITINGGSNGGLLVAACANQRPELFGCAIAQVGVMDMLKFHKFTIG-HAWTTDYGCSDN-KEHFEWL
ONVFDDFIAAAEFLIAEKYTDSSRLAIRGGSNGGLLVGACMTQRPELFKVALPAVGVLDMLRYHTFTSG-EGWAYDYGTSEQSEEMENYL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLFGCVIAQVGVMDMLKEFHKFTIG-HAWTTDYGCSDT-KQHFEWL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLFGCVIAQVGVMDMLKEFHKFTIG-HAWTTDYGCSDT-KQHFEWL
ONCEDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVATCANQRPDLEFGCVIAQVGVMDMLKFHKYTIG-HAWTCDYGCSDS-KQHFEWL
ONCEDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLEFGCVIAQVGVMDMLKFHKFTIG-HAWTTDYGCSDT-KQHFEWL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVATCANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVATCANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVATCANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
ONCEDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVATCANQRPDLEFGCVIAQVGVMDMLKFHKYTIG-HAWTTDYGCSDS-KQHFEWL
ONCEDDFQCAAEYLIKEGYTSPKRLTINGGANGGLLVATCANQRPDLEFGCVIAQVGVMDMLKFHKYTIG-HAWTTDYGCSDS-KQHFEWL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVATCANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
QNCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLIATCANQRPDLFGCVIAQVGVMDMLKFHKYTIG—HAWTTDYGCSDN—KQHFEWL
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13786144
5107662
79382269
27066372
19347837
109072195
11691900
41349456
558596
53127346
904214
15217929
9558588
38345850
91082735
54650756
73973662
73973660
47222200
73973664
55235507
73973658
71666762
49523575
71747962
33317309
47224662
15291259
73973656

Prim.cons.

ONCFDDFQCAAEYLIKEGYTTSKRLTINGGSNGGLLVAACANQRPDLFGCVIAQVGVMDMLKEFHKFTIG-HAWTTDYGCSDS—KQHFEWL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVATCANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGXSDS—KQHFEWL
ONCEDDFISGAEYLVSAGYTQPSKLCIEGGSNGGLLVGACINQRPDLYGCALAHVGVMDMLRFHKFTIG-HAWTSDYGCSEN-EEEFHWL
ONCEDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVATCANQRPDLEFGCVIAQVGVMDMLKFHKYTIG-HAWTTDYGCSDS-KQHFEWL
ONCFDDEFISGAEYLVSAGYTQPSKLCIEGGSNGGLLVGACINQRPDLYGCALAHVGVMDMLRFHKFTIG-HAWTSDYGCSEN-EEEFHWL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
ONCEDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLEFGCVIAQVGVMDMLKFHKYTIG-HAWTTDYGCSDS-KQHFEWL
ONCEDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLEFGCVIAQVGVMDMLKFHKYTIG-HAWTTDYGCSDS-KQHFEWL
ONCFDDFQYAAKYLIREGYTAPKKLTINGGSNGGLLVAACANQRPDLFGCVIAQVGAMDMLKEFHKYTIG-HAWTTDYGCSDH-KEQFEWL
ONCFDDFQCAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
ONCFDDEFISGAEYLVSAGYTQPRKLCIEGGSNGGILVGACINQRPDLFGCALAHVGVMDMLRFHKFTIG-HAWTSEFGCSDK-EEEFHWL
ONCEDDFISGAEYLVSAGYTQPRKLCIEGGSNGGILVGACINQRPDLFGCALAHVGVMDMLRFHKFTIG-HAWTSEFGCSDK-EEEFHWL
ONCEDDFIAAGEFLVSAGYTNPSRLCVEGASNGGLLVAACINQRPDLFGCALAHVGVMDMLRFHKFTIG-RAWTCDEGCSEK-EEEFHWL
ONCFDDFQYAAKYLVENKYTKVDKLIIQGGSNGGLLVAACINQAPELFGAAICQVGVLDMLRFHKFTIG-YAWKSDYGCSEE-QEQFEYL
ONVEFDDFQAAAEYLIENKYTTKDRLAIQGGSNGGLLVGSCINQRPDLFGAAVAQVGVMDMLREFHKFTIG-HAWCSDYGNPSE-KEHEFDNL
ONCFDDFQHAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
ONCEDDFQHAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLEFGCVIAQVGVMDMLKFHKYTIG-HAWTTDYGCSDS-KQHFEWL
OKCEFDDFLCAAEYLIQEKYTVASRIAINGASNGGLLVAACVNQRPDLFGCAVAEVGVMDMLKFHKFTIG-HAWTTDYGCSDN-PEQFEWL
ONCFDDFQHAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
ONVEFDDFQHAAQYLVEHGYTTHDKIAIQGGSNGGLLVGACINQRPDLFGAATAQVGVMDMLREFHKFTIG-RAWVSDYGDMNE-KEHFENL
ONCFDDFQHAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLFGCVIAQVGVMDMLKEFHKYTIG-HAWTTDYGCSDS—KQHFEWL
ONCFEFTDFIEGAKFLHRQGYGSPQTTAIMGGSNGGLLVAAVANQAPELFRCVVCQVGVLDMYKFHKFTIG-HAWKSDYGDPEK-EEDFRVL
ONCEFTDFIEAAKFLHGNGYGNPATTAIMGGSNGGLLVAAVANQAPELFRCVICQVGVLDMYKFHKFTIG-HAWRSDEGDPDK-EEDEFKVL
ONCFTDFIEAAKFLHGNGYGNPATTAIMGGSNGGLLVAAVANQAPELFRCVICQVGVLDMYKFHKFTIG-HAWRSDEGDPDK-EEDEFKVL
ONCFTDFIEGAKFLHRQGYGSPQTTAIMGGSNGGLLVAAVANQAPELFRCVVCRVGVLDMYKFHKFTIG-HAWKSDYGDPEK-EEDEFRVL
ONCFTDFQCAAEYLIKEGYTSPSKLTINGGSNGGLLVAACVNQRPELFGCAVAQVGVMDMLKEFHKFTIG-HAWTTDEFGCSDI-KEQEFDCL
ONVEDDEFQAAAEYLIENKYTTKDRLAIQGGSNGGLLVGSCINQRPDLEFGAAVAQVGVMDMLRFHKFTIG-HAWCSDYGNPSE-KEHEFDNL
ONCEDDFQHAAEYLIKEGYTSPKRLTINGGSNGGLLVAACANQRPDLEFGCVIAQVGVMDMLKFHKYTIG-HAWTTDYGCSDS-KQHFEWL

* ‘k: * * :***:*:.- *.* **.:** e e * ::‘k .

QNVFDDFIAAAEYLIKEGYTSPKRLAINGGSNGGLLIGACMNQRPDLFGCALPAVGVMDMLRFHKFTIGAHAWTTDYGCSDZSKEMFEWL

820 830 840 850 860 870 880 890 900
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62738741 RRYSPYHNVRSG———————— VDYPAILVTTADTDDRVVPGHSFKETAALOTAAIGPKP——————— HLIREETRAGHGSGKPIDKQ-—-——

87200538 RAYSPYHNIASG———————— KDYPAILVTTADTDDRVVPGHSFKYAAALQAASIGSKP——————— HLIRIETRAGHGSGKPVAKL————-
103487461 LSYSPYHNIRSG———————— VAYPAVLVTTADTDDRVVPGHSFKYTAALQHAKAGSKP——————- HLIRIETRAGHGSGKPTDKI————-
87200537 RAYSPYHNIATG———————— KPYPAILVTTADNDDRVVPAHSFKYVAALQAGDIGEKP——————— HLLRVESRAGHGAGKPVDKV————-
94496227 YGYSPYHNIAGG———————— SDYPAILVSTADTDDRVVPAHSFKYAAALQAADLGARP——————- RLLRVESRAGHGAGKPVDKL————-
35211243 YAYSPLHNLKAG———————— TRYPATLVTITADTDDRVVPGHSYKFTAALQAAQAGEGP——————— VLIRIETKAGHGAGKPTTKL—-————
32448009 LSYSPLHNLKPG———————— TCYPATMVTITADRDDRVVPGHSFKFAAALQAAQSCDNP——————— TLIRIETRAGHGAGTPTSKK————-
75906687 YAYSPLHNLKSG———————— TAYPATLITTADHDDRVVPAHSFKFAAALQTAHNGNAP——————— VLIRIETKAGHGAGKPTAKI —————
35211187 YAYSPLHNLKAG———————— TRYPATLVTITADTDDRVVPGHSYKFTAALQAAQAGEGP——————— VLIRIETKAGHGAGKPTTKL—————
67921530 LAYSPLHNLTAN-——————— TAYPATMITTADHDDRVVPAHSFKFAAALONAHDGEKP——————— VLIRIETKAGHGAGKPTTKL—————
67930945 RAYSPLHNIRAG———————— TEYPAVLVTITSDHDDRVMPGHSLKYTATLQQAQKGPAP——————— ILLRVETRAGHGAGKPTAKQ—————
17131625 YAYSPLHENLKPG———————— TAYPATLITTADHDDRVVPAHSFKFAAALQTAHNGNAP——————— VLIRIETKAGHGAGKPTAKI—————
86609965 YAYSPLHENLKPG———————— TAYPATLITTADHDDRVVPAHSFKFAAALQVAQGGSQP——————— ILTRIDTKAGHGAGKPTSKL—————
83859556 YGYSPYHNIPET———————— GEYPATLITTADTDDRVVPGHSFKYAAALQAAQTGDAP——————— TLIRIETRAGHGAGTPVSKL————-
28808634 KGYSPVHNVKAG———————— VEYPATLITTGDHDDRVVPAHSYKFAAELQSKQAGSNP——————— TLIRIETNAGHGAGTPTRKI————-
75854458 KGYSPVHNVKAG———————— VEYPATLITTGDHDDRVVPAHSYKFAAELQSKQAGSNP——————— TLIRIETNAGHGAGTPTRKI————-
86607173 YAYSPLHENLKPG———————— TAYPATLITTADHDDRVVPAHSFKFAAALQAAQGGSQP——————— ILTRIDTKAGHGAGKPTAKL—————
23128197 YAYSPLHEHNIKPD-———————— TAYPATLITTADHDDRVVPAHSFKFAAALQEAHAGDAP——————— VLIRIETKAGHGAGKPTAKI —————
91226380 KGYSPVHNVKAG———————— VEYPATLITTGDHDDRVVPAHSYKFAAELQSKQAGSNP——————— TLIRIETNAGHGAGTPTRKI————-
88711708 KGYSPVHNVKEG———————— TEYPATLVTITGDHDDRVVPAHSFKFAAELQSKQAGPNP——————— TLIRIETNAGHGAGTPVSKT————-—
110167745 YAYSPLHNLKPK———————— TSYPPTFITTADHDDRVVPAHSFKFISTLQEVHIGDHP——————— VLIRIETKAGHGAGKPTTKI—-————
109899092 MTYSPVONVREG———————— VNYPATLITTGDHDDRVVPAHSFKFAAQLQAKNTGPNP——————- MLIRIETNAGHGAGTPISKT—————
86144168 KGYSPVHNVKTG———————— TEYPATLVTITGDHDDRVVPAHSFKFAAELQEKQAGDAP——————— VLIRIETDAGHGAGTPVSKQ—————
4973227 KGYSPLHNVRPG———————— VSYPSTMVTTADHDDRVVPAHSFKFAATLOADNAGPHP——————— QLIRIETNAGHGAGTPVAKL————-
6048357 KGYSPLHNVRPG———————— VSYPSTMVTTADHDDRVVPAHSFKFAATLOADNAGPHP——————— QLIRIETNAGHGAGTPVAKL————-
76875127 KNYSPLHNVKAG———————— IEYPATMITTGDHDDRVVPSHSFKFAAQLQAKQAGTNP——————— TLIRIETNAGHGAGTPTSKI————-
216201 KGYSPLHSVRAG———————— VSYPSTLVTTADHDDRVVPAHSFKFAATLOADDAGPHP——————- QLIRIETNAGHGAGTPVAKL————-
88804657 KGYSPLENIREG——-————— VAYPATLVTTADHDDRVVPAHSFKFAATLOQEKHAGESP——————- VLIRIETNAGHGAGTPISKT—————
89517967 KGYSPLHNIQEG———————— VSYPATMVTTGDHDDRVVPAHSFKFAAELQSKQAGDAP——————— TLIRIETDAGHGAGKSTAQV————-—
90588230 KGYSPVONVKKG——=————— TKYPATMVTTGDHDDRVVPAHSFKFAAELQDKQAGENP——————— VLIRIDVKAGHGAGKSVAAT-————
71143549 KGYSPVHNVKAG———————— VSYPATMVTTGDHDDRVVPAHSFKFAAELQAKQAGNAP——————— TLIRIETNAGHGAGTPVSKT————-—
83855898 KGYSPVHNVKEG———————— VSYPATMVTTGDHDDRVVPAHSFKYAAELQDKQAGNAP——————- TLIRIETNAGHGAGTPVSKT————-
85710915 LNYSPVHNVEQG———————— VEYPATLITTGDHDDRVVPAHSFKFAAELQDKAGGDAP——————- QLIRIETNAGHGAGTPVSKT————-
78368715 LAYSPYHNISE————————— RDYPATMVMTADHDDRVVPLHSFKFGALLODRQTGDAP——————— ITMRIESKAGHGAGKPTAMK—————
56178266 LGYSPVHNVEEG———————— VAYPATLITTGDHDDRVVPAHSFKIAAELQDKAGGENP ——————— QLIR.ETNAGHGAGTPVSKT —————
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91215481 KGYSPLHSIKDG-—=—————— TEYPATLVITGDHDDRVVPAHSFKFAAELQSKQAGGAP——————— TLIRIETDAGHGAGKPTSKI————-—

78688320 LAYSPYHNVKT————————— OAYPATMVMTADHDDRVVPLHSFKFAAMMQEMQQGDKP——————— VIMRIESNAGHGAGKPTAMK—-————
24374294 LAYSPYHNVKA————————— QOAYPATMVMTADHDDRVVPLHSFKFAAMMQEKQQGDKP——————— VIMRIESNAGHGAGKPTSMK—————
456523 KSYSPVHNVKAG———————— TCYPSTMVITSDHDDRVVPAHSFKEGSELQAKQSCKNP——————— ILTRIETNAGHGAGRSTEQV—————
77816782 LAYSPYHNVKA-———————— QSYPATMVMTADHDDRVVPLHSEFKFAAMLODKQQGDKP——————— VIMRIESNAGHGAGKPTAMK—-————
68547790 LAYSPYHNVKA-———————— QTYPATMVMTADHDDRVVPLHSFKFGAMLOAKQQGQAP——————— VIMRIESKAGHGAGKPTAMQ—————
82744257 LAYSPYHNVKA-———————— QSYPATMVMTADHDDRVVPLHSFKFAAMLODKQQGDKP——————— VIMRIESNAGHGAGKPTAMK—-————
86131249 KGYSPVHNVKAG———————— TSYPATMVTITGDHDDRVVPAHSFKFAAELQEKQAGDAP——————— VLIRIETDAGHGAGTPVAKT—————
88796133 YAYSPVHNTKPG———————— TCYPATLVTITGDHDDRVVPWHSYKFAAQLQOADQGCDNP——————— VLLRVETRAGHGAGTPTWMR—————
42526704 YAYSPLHNVKEG———————— VNYPSIMVCTGDHDDRVVPAHSFKYAQALHDTYKGENP——————— ILTRITEKAGHGAGKPTAKI-————-—
27367204 LGYSPVHNVKEG———————— TAYPATLVITADHDDRVVPAHSYKFIAELQEKHQGANP——————— VLIRIDVNAGHGAGMPMSKM—————
37676919 LGYSPVHNVKEG———————— TAYPATLVITADHDDRVVPAHSYKFIAELQEKHQGANP——————— VLIRIDVNAGHGAGMPMSKM—————
75855979 LGYSPVHNVKEN—-——————— VOYPATLVTTADHDDRVVPAHSYKFIAELODKQQGANP——————— VLIRIDVNAGHGAGMPLSKQ—————
28809898 LGYSPVHNVKEG———————— VOYPATLVTTADHDDRVVPAHSYKFIAELQODKQQOGENP——————- VLIRIDVNAGHGAGMPLSKQ—————
6460324 HAYSPLHNLKEG———————— TRYPATLITTGDHDDRVVPAHSYKFAAELQRVOAGSAP——————— TLIRIQTRAGHGAGKPTALV————-—
91223249 LGYSPVHNVKEN-——————— VOQYPATLVTTADHDDRVVPAHSYKFIAELODKQQGANP——————— VLIRIDVNAGHGAGMPLSKQ—————
56180108 YAYSPVHNTESG———————— TCYPATLITTGDHDNRVVPWHSYKFAAALQRDQSCDQP——————— ILLNVETRAGHGAGTPTWMR—————
55769741 IKYSPLHNVRRPWEQSFVNCCQYPAIMLLTADHDDRVVPLHSLKLLATLQYVLCTSIEDTPQVNPIIGRIDVKSGHGAGRPTKKM—————
47507507 IKYSPLHNIRVPEKDG——--—-IQYPSMLLLTADHDDRVVPLHSLKFIASLQHIVGRSPN--—-QTNPLLIHVDTKAGHGAGKPTAKV————-—
28502989 IKYSPLHNIRVPEKDG——---IQYPSMLLLTADHDDRVVPLHSLKFIASLQHIVGRSPN---QTNPLLIHVDTKAGHGAGKPTAKV————-
86144914 LGYSPVHNVVRG———————— TDYPATLVITADHDDRVVPAHSYKFISELQDKHEGGAP——————— VMIRIDVNAGHGAGMPLSKA—-————
84386759 QOGYSPVHNVVRG———————— VDYPATLVTTADHDDRVVPAHSYKFIAELODKHEGGVP——————— VMIRIDVNAGHGAGMPLSKA—-————
63100723 IKYSPLHNIQVPEGDG—---VQYPAVLLLTGDHDDRVVPLHSLKYIATLONVIGQCPG-——QKNPLFIYIDTKSGHGAGKPTSKV————-—
38649021 IKYSPLHNIKVPEKDG——--—-IQYPSMLLLTADHDDRVVPLHSLKFIASLQHIAGQSPN--—QTNPLLIHVDTKAGHGAGKPTAKV————-—
59711729 LNYSPVHNVKEG-——————— VEYPATLVTTADHDDRVVPAHSYKFISELQAKQSGDNP——————— VLIRIDVNAGHGAGMPISKS—————
6755152 LKYSPLHNVKLPEADD-—--IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-—-QSNPLLIHVDTKAGHGAGKPTAKV—————
74215349 LKYSPLHNVKLPEADD--—--IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-—-QSNPLLIHVDTKAGHGAGKPTAKV—————
50514023 IKYSPLHNVKLPEADD—---IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-——ONNPLLIHVDTKAGHGAGKPTAKV————-—
26345256 LKYSPLHNVKLPEADD-——-IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-—-QSNPLLIHVDTKAGHGAGKPTAKV—————
157879458 IKYSPLHNVKLPEADD——---IQYPSMLLLTADHNDRVVPLHSLKFIATLQYIVGRSRK-——ONNPLLIHVDTKAGHGAGKPTAKV————-
51592147 IKYSPLHNVKLPEADD——--IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-——-ONNPLLIHVDTKAGHGAGKPTAKV————-—
10835490 IKYSPLHNVKLPEADD——---IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-——QONNPLLIHVDTKAGHGAGMPTAKV————-—
50514022 IKYSPLHNVKLPEADD—--—IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-——ONNPLLIHVDTKAGHGAGKPTAKV————-—
37928243 IKYSPLHNVKLPEADD——---IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-——QONNPLLIHVDTKAGHGAGKPTAKV————-—
27065055 IKYSPLHNVKLPEADD——---IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-——ONNPLLIHVDTKAGHGAGKPTAKV————-—
5103285 IKYSPLHNVKLPEADD————IQYPSMLLLTADHDDRVVPLHSPKIIATLQHLVGRSRK———QNNPLLIHIDTKAGHGAGKPTAKV —————

107



13786144 LKYSPLHNVKLPEADD-—--IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-—-QSNPLLIHVDTKAGHGPGKPTAKV—————

5107662 IKYSPLHNVKLPEADD——--IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-—-ONNPLLIHVDTKAGHGAGKPTAKV————-
79382269 IKYSPLHNVKRPWEQQTDHLVQYPSTMLLTADHDDRVVPLHSLKLLATLOQHVLCTSLDNSPOMNPIIGRIEVKAGHGAGRPTQKM—————
27066372 IKYSPLHNVKLPEADD—--—-IQYPSMLLLTADHADRVVPLHSLKFIATLQYIVGRSRK-——ONNPLLIHVDTKAGHGAGKPTAKV————-—
19347837 IKYSPLHNVKRPWEQQTDHLVQYPSTMLLTADHDDRVVPLHSLKLLATLQHVLCTSLDNSPOMNPIIGRIEVKAGHGAGRPTQKM—————
109072195 VKYSPLHNVKLPEADD——---IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK---QSNPLLIHVDTKAGHGAGKPTAKV————-—
11691900 VKYSPLHNVKLPEADD——---IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK---QSNPLLIHVDTKAGHGAGKPTAKV————-—
41349456 VKYSPLHNVKLPEADD--—-IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-—-QSNPLLIHVDTKAGHGAGKPTAKV—————
558596 VKYSPLHNVKLPEADD--—-IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK-—-QSNPLLIHVDTKAGHGAGKPTAKV—————
53127346 CKYSPLHNVKLPEEDG----IQYPATLLLTADHDDRVVPLHSLKFIATLQYVVGRSRK-—-QTNPLLIHVDTKAGHGAGKPTAKV—-————
904214 VKYSPLHNVKLPEADD——---IQYPSMLLLTADHDDRVVPLHSLKFIATLQYIVGRSRK---QSNPLLIHVDTKAGHGAGKPTAKV————-—
15217929 IKYSPLHNVKRPWEQKTDLFFQYPSTMLLTADHDDRVVPLHSYKLLATMQYELGLSLENSPQTNPIIARIEVKAGHGAGRPTQKM————-—
9558588 IKYSPLHNVKRPWEQKTDLFFQYPSTMLLTADHDDRVVPLHSYKLLATMQYELGLSLENSPQTNPIIARIEVKAGHGAGRPTQKMCNVCE
38345850 IKYSPLHNVRRPWEKG-HRRQQYPSTMLLTADHDDRVVPSHTLKFLATMQHVLCTSVKESPQTNPIVARIDRKSGHGCGRSTQKI—————
91082735 YKYSPLHNIRVPONGGQY————— PATLLLTADHDDRVVPLHSLKFIAELONKIGRLPT-——-QKNPLMIRIETRAGHGAGKPTSKI—-————
54650756 YKFSPLHENVHTPKGAETEY-——-PSTLILTADHDDRVSPLHSLKFIAALQEAVRDSEF-—-QKNPVLLRVYQKAGHGAGKPTSKR—————
73973662 IKYSPLHNVRLPEADD——--TQYPSMLLLTADHDDRVVPLHSLKFIATLQYVVGRSRK---QSNPLLIHVDTKAGHGAGKPTAKV————-—
73973660 IKYSPLHNVRLPEADD—---TQYPSMLLLTADHDDRVVPLHSLKFIATLQYVVGRSRK---QSNPLLIHVDTKAGHGAGKPTAKV————-—
47222200 IKYSPLHNLPQPPYSG———-—-PAYPAVLLLTADHDDRVVPLHTLKYCAALQHGVGSSPA--—QRQPLMVRVDTRSGHGAGKPTSKV————-—
73973664 IKYSPLHNVRLPEADD——--TQYPSMLLLTADHDDRVVPLHSLKFIATLQYVVGRSRK---QSNPLLIHVDTKAGHGAGKPTAKV————-—
55235507 LRYSPLHNVRTPTSEKDQY--—-PATLVLTADHDDRVSPLHSLKFVAALHDAIKDSEH-—-QKNPLLLRVYSKAGHGMGKPTAKK—————
73973658 IKYSPLHNVRLPEADD——--TQYPSMLLLTADHDDRVVPLHSLKFIATLQYVVGRSRK---QSNPLLIHVDTKAGHGAGKPTAKV————-
71666762 OKYSPLHNIKSGIKYP———————— AILVVTGDHDDRVVPLHSLKYVATLQHMNPTEGG—————— PFLARIEVAAGHGAGKPTSKI—————
49523575 OKYSPLHNIKSGVKYP———————— AILVVTGDHDDRVVPLHSLKYIAALQHENPTEGG—————— PFLARVEVAAGHGAGKPTSKI—————
71747962 QOKYSPLHNIKSGVKYP———————— AILVVTGDHDDRVVPLHSLKYIAALQHENPTEGG—————— PFLARVEVAAGHGAGKPTSKI—-————
33317309 QOQYSPLHNIKSGIKYP———————— AILVVTGDHDDRVVPLHSLKYVATLOQHMNPNEGG—————— PFLARIEVAAGHGAGKPTSKI—-————
47224662 MKYSPLHNIHVPEGNG—--—--VQYPAVLLLTGDHDDRVVPLHSLKYIATLOHIVGRSPK-—-QTNPLFILVDTKSGHGAGKPTSKV—-————
15291259 YKFSPLEHNVHTPKGAKRN-—————————————— THRL-———————
73973656 IKYSPLHNVRLPEADD—---TQYPSMLLLTADHDDRVVPLHSLKFIATLQYVVGRSRK--—-QSNPLLIHVDTKAGHGAGKPTAKV————-—
. kK . * .
Prim.cons. IKYSPLHNVKLGEADDTD32TQYPATLVTTADHDDRVVPLHSLKIIATLQYKQGGSRPNSPQSNPLLIR.ETKAGHGAGKPTAKVCNVCE
910 920 930 940 950
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| | | | |
62738741 —-——IEETADVQAFLAHFTG————- LTPRPWSSVDKLAAALEHHHHHH-———~—~

87200538 ~——TAENADVYAFVAHWTG————— LTPKE === == —mmmmmm e
103487461 ~——TAEAADKYAFAAKWTG————— LDVE=-=—=— === mmmm e
87200537 -——IGAGADVMAFLAYWTG—-——~ LSL————m—m—m——
94496227 -——IDEYADSYAFAAHFTG————— LATAPRPAAAPRSAAGQPAHVMAPIVAGGQ
35211243 -——IEEAADRWAFLVANLR—-——~ MQLKF———————m—m—— e
32448009 ~——IDEYADLWSFLLENLK—————— e
75906687 ~——TEEAADKWAFLVRALA————— VEVmmmm e e
35211187 -——IEEAADRWAFLVANLR————— MQLKF———————————m e
67921530 -——IEEIADKWAFLVDNLA--——~ FNVL=————————m—m—mmm e
67930945 -——IDEAADILTFLKAALK—-——- VN=——— e
17131625 ~——TEEAADKWAFLVRTLA————— VEV—mm e e
86609965 ~——TEEAADRWAFLVQVLG————— IPWDGTGS————==m=m—m—m—m—mmmm e
83859556 -——IEEAADRWAFIAYHTG—-——— LEIED-———=————————————————
28808634 -——IETNADIYSFALFNMG———-~ IEKLQ-————=—=—————————————————
75854458 -——IETNADIYSFALFNMG———-~ IEKLQ-————=—=—————————————————
86607173 ~——TIEETADRWAFLVQVLG————— IQAG-———=—m—mmm e
23128197 ~——TEEAADKWAFLVRTLD————— VEV—mm e e
91226380 -——IETNADIYSFALFNMG—-—-~ IEKLQ-——————=————————————————
88711708 -——IEQYADIFGFTLENMG————~ FEELPNQRVLKEFKD-——————————————
110167745 -——IAEITDEFAFLLRNLK--—-— IELPENFGN—————————————————————
109899092 ~——TIEQYADIFGFTLYNMG————— IKVQ-mmmmmmmmm e
86144168 ~——TEQTADIFAFTLYNMG————— FDVLPEKTKS-EIKG-—————————
4973227 -——IEQSADIYAFTLYEMG————~ YRELPRQP—————————————————————
6048357 -——IEQSADIYAFTLYEMG————~ YRELPRQP——————————————————————
76875127 -——IDLYADMYGFTLYNMG———-~ VKSL———— === ——————m
216201 ~——TEQSADIYAFTLFEMG————— YRQLPRQP—————— e e e
88804657 ~——TIEQYADIFGFTFYNMG————— YEELPNQAALKDFKE - ———————— = —
89517967 -—-IQEQTDIYSFALFNMG————~ FEELPELSTRVKM-————————————————
90588230 -——IQENVDIQAFTLYNMG————~ FKALPKK———————————————
71143549 -——IEQYADIYAFTLFNMG————~ FTALPK-—————————————————
83855898 ~——TIEQYADIFGFTLYNMG————— YDELPVKK———QFKD————— = —
85710915 ~——TEQYSDIFGFTLYHMG————— YQSLPNE——————mmmm e
78368715 -——IDEFADIYSFLMHSFG————— LAVPSKIGG-————————=—=—————————
56178266 -——IEQYSDIFGFTLYHMG—-——~ FEELPE-———————————————————————



91215481 -——IQEYADIFAFTFYNMG————~ YTEL-——————————m—m——

78688320 -——IDEFADIYSFLWQSFG————~ LTLPQTLAK-————————————————————
24374294 ~——IDEFADIYSFLWQSFG————— LTLPQTLAK-————=—=—m—m—mmm e m
456523 ~——VAENADLLSFALYEMG—~——— IKSLK-——=—m—m—mmmmm e
77816782 -——IDEFADIYSFLWQSFG————~ LTLPQTIAK-————————————————————
68547790 ~-——IAEFADIYAFLWQONFG————~ LTLPTEL-——————————————————————
82744257 ~-——IDEFADIYSFLWQSFG————~ LKLPQTIAK-————————————————————
86131249 ~——TIEQYADIFGFTLYNMG————— YEVLPEKVGN-VMKK~—————— = —
88796133 ~——TEGYADQWAFLESALE ~————— e
42526704 -——IEETADIYAFIFKQTG————- HIT————————m—m—m—m e
27367204 -——IDLSADMYAFTLEFNMG———-~ ITALK———————=————————————————
37676919 -——IDLSADIYAFTLENMG—-—-~ ITALK———————=————————————————
75855979 ~——IDLTTDVYAFTLYNMG————— IESI————m—m—m—mmm e
28809898 ~——IDLTTDVYAFTLYNMG—~——— IESI——————m—mmmmm e
6460324 -——IEEAADIWAFLEEVLG--——- Gmm
91223249 -——IDLTTDVYAFTLHNMG—-—-~ IESI—————————————
56180108 -——IEEHAENWAFLYKHLG--—-~ MNSEVVQSNASE-—————————————————
55769741 ~——IDEVADRYSFMANMLD—~—~— ASWTE-————=—m———mmmmm e
47507507 ~——TIEEVSDMFAFTAQCLG————— LQWIE————m—mmm e e
28502989 -——IEEVSDMFAFIAQCLG————~ LQWIE-———————————————m
86144914 -——IDLTADIYAFTLENMG—-——~ IESLDSI—————=———————————
84386759 -—-LDLTADIYAFTLFNMG—-——~ IESLDSL———=—=————————m——
63100723 ~——TIQEVADTYAFTARCLN—~——— LSWLE———— == mmmmm e
38649021 ~——TEEVSDMFAFTAQCLN————— LQWIE————m—mmm e e
59711729 ~—-MDLMADVYAFTLSNMK———~— VNPFE———=—=———————————————
6755152 -——IEEVSDMFAFIARCLN-—-—-— ITEWIQ-——————=——————————————————
74215349 -——IEEVSDMFAFIARCLN-—-—-~ ITEWIQ-——————=—————————————————
50514023 ~——TEEVSDMFAFTARCLN————— IDWIP-————m—m—mmmmmm e
26345256 ~——TEEVSDMFAFTAAVPEHRVDPVNGTISSSSHQTQKTSRAFTPS —————————
157879458 -——IEEVSDMFAFIARCLN-—-—-— IDWIPXGP————=————————————————
51592147 -——IEEVSDMFAFIARCLN-—-—-— IDWIP——————————————
10835490 -——IEEVSDMFAFIARCLN--—-~ IDWIP——————————————
50514022 ~——TEEVSDMFAFTARCLN————— IDWIP-————m—m—mm e m e
37928243 ~——TEEVSDMFAFTARCLN————— IDWIP-————m—m—mm e m e
27065055 -——IEEVSDMFAFIARCLN--—-~ IDWIP——————————————
5103285 -——IEEVSDMFAFIARCLN--—-~ IDWIQ———————=————————m————————



13786144 -——IEEVSDMFAFIARCLN--—-— IEWIQ-——————=———————————————

5107662 ———IEEVSDMFAFIARCLN-———- IDWIP——————————————
79382269 ———IDEAADRYSFMAKMVN————— ASWIE———————————
27066372 ———IEEVSDMFAFIARCLN-————- IDWIP—————————————
19347837 ———IDEAADRYSFMAKMVN————— ASWIE———————————
109072195 ———IEEVSDMFAFIARCLN-———- IDWIP——————————————
11691900 ———IEEVSDMFAFIARCLN-———- VDWIP———————————————
41349456 ———IEEVSDMFAFIARCLN-————- VDWIP—————————mmmm e~
558596 ———IEEVSDMFAFIARCLN————- VDWIP—————————mmmm e~
53127346 ———IEEVSDMFAFIARCLN-———- LDWIE—————————————m—
904214 ———IEEVSDMFAFIARCLN-———- IDWIP——————————————
15217929 ———IDEAADRYSFMAKMVD————— ASWID——————————m——
9558588 LQOQIDEAADRY SFMAKMVD————— ASWID————————————
38345850 ———IDEAADRYAFAAKTMG————- ISWID—————————————————————————
91082735 ———IEEVIDTFCFISRALN-———- LTFSS————————————mmm
54650756 ———IEEATDILTFLSKSLN-———- VDIVNV—————mm o
73973662 ———IEEVSDMFAFIARCLD-————- IDWIQ-————————————————————————
73973660 ———IEEVSDMFAFIARCLD————- IDWIQ-————————————————————————
47222200 ———ILEDTDIFSFIAETLG————- 1] ———
73973664 ———IEEVSDMFAFIARCLD-————- IDWIQ-————————————————————————
55235507 ———IEEATDILTFMYKTLG-———- LKLSF——————————m e
73973658 ———IEEVSDMFAFIARCLD-————- IDWIQ-————————————————————————
71666762 ———LREAGDIYTFIAKNIN-———- ASWKE-————————————
49523575 ———MQESADIYTFIAKNTN-———- AQWTID———————————
71747962 ———MQESADIYTFIAKNTN-———- BQWTD——————————m
33317309 ———LREAGDIYTFIAKNIN-———- ASWKE———————————
47224662 ———IQEVADTYAFIAKCLN-———- ISWVE—————————————
15291259 mmmm
73973656 ———IEEVSDMFAFIARCLD————- IDWIQ-————————————————————————
Prim.cons. LQQIEEVADIFAFIARNLGHRVDPIDWIP2QAK2KEFK23333H322PIVAGGQ
Alignment data : CLUSTALW options used :
Alignment length : 954 endgaps=1
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Identity (*) : 46 is 4.82 % gapdist=8

Strongly similar (:) : 47 is 4.93 % gapext=0.2

Weakly similar (.) : 29 is 3.04 % gapopen=10.0

Different : 832 is 87.21 % hgapresidues=GPSNDQERK
matrix=gonnet
maxdiv=30

outorder=input
type=PROTEIN

Names of proteins corresponding to numbers used in alignment:

>gil62738741Ipdbl1 YR2IA Chain A prolyl oligopeptidase [Novosphingobium capsulatum]
>gil87200538IreflYP_497795.11 Prolyl oligopeptidase [Novosphingobium aromaticivorans DSM 12444]
>gil103487461IreflYP_617022.11 Prolyl oligopeptidase [Sphingopyxis alaskensis RB2256]
>gil87200537IreflYP_497794.11 Prolyl oligopeptidase [Novosphingobium aromaticivorans DSM 12444]
>gil94496227IreflZP_01302805.11 Prolyl oligopeptidase [Sphingomonas sp. SKAS58]

>gil352112431dbjIBAC88622.11 prolyl endopeptidase [Gloeobacter violaceus PCC 7421]
>gi132448009lembICAD77529.11 prolyl endopeptidase [Rhodopirellula baltica SH 1]

>gil75906687IreflYP_320983.11 Peptidase S9, prolyl oligopeptidase active site region [Anabaena variabilis ATCC 29413]
>gil352111871dbjIBAC88566.11 prolyl endopeptidase [Gloeobacter violaceus PCC 7421]
>gil67921530IreflZP_00515048.11 Prolyl oligopeptidase [Crocosphaera watsonii WH 8501 ]
>gil67930945IreflZP_00524112.11 Prolyl oligopeptidase [Solibacter usitatus Ellin6076]

>gil17131625|dbjIBAB74232.11 prolyl endopeptidase [Nostoc sp. PCC 7120]

>gil86609965IreflYP_478727.1| prolyl oligopeptidase [Synechococcus sp. JA-2-3B'a(2-13)]
>gil83859556IreflZP_00953076.11 prolyl endopeptidase [Oceanicaulis alexandrii HTCC2633]
>gil28808634IdbjIBAC61811.11 prolyl endopeptidase [Vibrio parahaemolyticus RIMD 2210633]
>gil75854458IreflZP_00762150.11 COG1505: Serine proteases of the peptidase family S9A [Vibrio sp. Ex25]
>gil86607173IreflYP_475936.11 prolyl oligopeptidase [Synechococcus sp. JA-3-3Ab]

>gil23128197IreflZP_00110050.11 COG1505: Serine proteases of the peptidase family S9A [Nostoc punctiforme PCC 73102]
>gil91226380IreflZP_01261179.11 prolyl endopeptidase [Vibrio alginolyticus 12GO01]

>gil88711708IreflZP_01105796.11 Prolyl endopeptidase [Flavobacteriales bacterium HTCC2170]
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>gil1101677451gblABGS52285.11 prolyl oligopeptidase. Serine peptidase. MEROPS family SO9A [Trichodesmium erythracum
IMS101]

>gil109899092IreflYP_662347.11 Prolyl oligopeptidase [Pseudoalteromonas atlantica T6c]
>gil86144168IreflZP_01062505.11 Prolyl endopeptidase [Flavobacterium sp. MED217]
>gil49732271gblAAD34991.11 prolyl endopeptidase [Aeromonas punctata subsp. punctata]
>gil6048357IgblAAF02211.11 prolyl endopeptidase [ Aeromonas punctata subsp. punctata]
>gil76875127lemblCAI86348.11 Prolyl endopeptidase [Pseudoalteromonas haloplanktis TAC125]
>gil2162011dbjIBAA03105.11 prolyl endopeptidase [Aeromonas hydrophila]
>gil88804657IreflZP_01120177.11 Prolyl endopeptidase [Robiginitalea biformata HTCC2501]
>gil89517967IgbIEAS20623.11 prolyl endopeptidase serine protease [Flavobacteria bacterium BBFL7]
>gil90588230IreflZP_01243882.11 Prolyl oligopeptidase [Flavobacterium johnsoniae UW101]
>gil711435491gblAAZ24022.1] prolyl endopeptidase [Colwellia psychrerythraea 34H]
>gil83855898IreflZP_00949427.11 Prolyl endopeptidase [Croceibacter atlanticus HTCC2559]
>gil85710915IreflZP_01041976.11 Prolyl endopeptidase [Idiomarina baltica OS145]
>gil78368715IreflZP_00838926.11 Prolyl oligopeptidase [Shewanella sp. PV-4]
>gil56178266IgblAAV80988.11 Prolyl endopeptidase [Idiomarina loihiensis L2TR]
>gil91215481IreflZP_01252452.11 Prolyl endopeptidase [Psychroflexus torquis ATCC 700755]
>gil78688320IreflZP_00853025.11 Prolyl oligopeptidase [Shewanella sp. ANA-3]
>gil243742941IrefINP_718337.11 prolyl endopeptidase [Shewanella oneidensis MR-1]
>gil456523lemblICAA45213.11 proline-specific endopeptidase; prolyl endopeptidase [Elizabethkingia meningoseptica]
>gil77816782IreflZP_00815936.11 Prolyl oligopeptidase [Shewanella putrefaciens CN-32]
>gil68547790IreflZP_00587318.11 Prolyl oligopeptidase [Shewanella amazonensis SB2B]
>gil82744257IreflZP_00906837.1I Prolyl oligopeptidase [Shewanella sp. W3-18-1]
>gil86131249IreflZP_01049848.11 Prolyl endopeptidase [Cellulophaga sp. MED134]
>gil88796133IreflZP_01111815.11 Prolyl endopeptidase [Alteromonas macleodii 'Deep ecotype']
>gil42526704IrefINP_971802.11 prolyl endopeptidase [Treponema denticola ATCC 35405]
>gil27367204IrefINP_762731.11 Serine protease of the peptidase family S9A [Vibrio vulnificus CMCP6]
>gil37676919IrefINP_937315.11 serine protease [Vibrio vulnificus YJ016]

>gil75855979IreflZP_00763616.11 COG1505: Serine proteases of the peptidase family S9A [Vibrio sp. Ex25]
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>gi128809898IdbjIBAC62839.11 prolyl endopeptidase [Vibrio parahaemolyticus RIMD 2210633]
>gil64603241gblAAF12044.11AE002079_9 prolyl endopeptidase [Deinococcus radiodurans R1]
>gil91223249IreflZP_01258515.11 prolyl endopeptidase [Vibrio alginolyticus 12GO1]

>gil56180108IgblAAV82830.11 Prolyl endopeptidase [Idiomarina loihiensis L2TR]

>gil55769741IrefIXP_549860.11 putative prolyl endopeptidase [Oryza sativa (japonica cultivar-group)]
>gil47507507IgblAAH71008.11 PREP protein [Xenopus laevis]

>gi1285029891gblAAH47161.11 PREP protein [Xenopus laevis]

>gil86144914IreflZP_01063246.11 prolyl endopeptidase [Vibrio sp. MED222]

>gil84386759IreflZP_00989784.11 prolyl endopeptidase [Vibrio splendidus 12B01]

>gil63100723IgblAAH95363.11 Zgc:110670 [Danio rerio]

>gil386490211gblAAH63222.11 Prolyl endopeptidase [ Xenopus tropicalis]

>gil59711729reflYP_204505.11 prolyl endopeptidase [Vibrio fischeri ES114]

>gil6755152IrefINP_035286.11 prolyl endopeptidase [Mus musculus]

>gil742153491dbjIBAE41885.11 unnamed protein product [Mus musculus]

>gi150514023Ipdbl1 VZ3IA Chain A, Prolyl Oligopeptidase From Porcine Brain, T597c Mutant
>gil26345256ldbjIBAC36278.11 unnamed protein product [Mus musculus]

>gil157879458Ipdbl106GIA Chain A, Prolyl Oligopeptidase From Porcine Brain, D64 1n Mutant With Bound Peptide Ligand
>gil51592147IrefINP_001004050.11 prolyl endopeptidase [Sus scrofa]

>gil10835490Ipdbl1ESTIA Chain A, Prolyl Oligopeptidase From Porcine Brain, Mutant

>gil50514022Ipdbl1VZ2IA Chain A, Prolyl Oligopeptidase From Porcine Brain, Y73cV427CC255T Mutant
>gi137928243Ipdbl1UOQIA Chain A, Prolyl Oligopeptidase From Porcine Brain, S554a Mutant With Bound Peptide Ligand Glu-
Phe-Ser-Pro

>gi127065055Ipdbl1H2YIA Chain A, Prolyl Oligopeptidase From Porcine Brain, Y473f Mutant With Covalently Bound Inhibitor
Z-Pro-Prolinal

>gil51032851dbjIBAA78907.11 prolyl oligopeptidase [Bos taurus]

>gil13786144IrefINP_112614.11 prolyl endopeptidase [Rattus norvegicus]

>gil5107662Ipdbl1QFMIA Chain A, Prolyl Oligopeptidase From Porcine Muscle

>gil79382269IrefINP_177741.31 prolyl oligopeptidase [ Arabidopsis thaliana]
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>gi127066372lpdbl1 O6FIA Chain A, Prolyl Oligopeptidase From Porcine Brain, D641a Mutant With Bound Peptide Ligand Suc-
Gly-Pro-replaced original

>gil19347837I1gblAAL86330.11 putative prolyl endopeptidase [Arabidopsis thaliana]

>gil109072195IrefIXP_001087580.11 PREDICTED: similar to prolyl endopeptidase [Macaca mulatta]
>gil11691900IdbjIBAB19053.11 prolyl oligopeptidase [Homo sapiens]

>gil41349456IrefINP_002717.3| prolyl endopeptidase [Homo sapiens]

>gil558596lembICAAS52605.11 prolyl oligopeptidase [Homo sapiens]

>gil53127346lemblICAG31056.11 hypothetical protein [Gallus gallus]

>gil904214|dbjIBAA04661.11 prolyl endopeptidase [Homo sapiens]

>gil152179291refINP_173463.11 prolyl oligopeptidase, putative / prolyl endopeptidase, putative / post-proline cleaving enzyme,
putative [Arabidopsis thaliana]

>gil9558588IgblAAF88151.11AC026234_2 Contains similarity to a rPOP protein from Rattus norvegicus gil3043760 and is a
member of the prolyl oligopeptidase family PFI00326. ESTs gblAA651190, gblH36145 come from this gene. [Arabidopsis
thaliana]

>gi138345850lemblCAE01849.2] OSINBa0084K11.14 [Oryza sativa (japonica cultivar-group)]
>gil91082735IrefIXP_972959.11 PREDICTED: similar to CG5355-PA [Tribolium castaneum]

>gil54650756IgblAAV36957.11 LPO7359p [Drosophila melanogaster]

>gil73973662IrefIXP_539066.2| PREDICTED: similar to prolyl endopeptidase isoform 1 [Canis familiaris]
>gil73973660IrefIXP_868346.11 PREDICTED: similar to prolyl endopeptidase isoform 5 [Canis familiaris]
>gil47222200lemblCAG11079.11 unnamed protein product [Tetraodon nigroviridis]

>gil73973664IrefIXP_854289.11 PREDICTED: similar to Prolyl endopeptidase (Post-proline cleaving enzyme) (PE) isoform 2
[Canis familiaris]

>gil55235507IgblEAA14977.2I ENSANGP00000016749 [ Anopheles gambiae str. PEST]-been replaced
>gil73973658IrefIXP_868343.1I PREDICTED: similar to prolyl endopeptidase isoform 4 [Canis familiaris]
>gil71666762IrefIXP_820337.11 prolyl oligopeptidase, putative [Trypanosoma cruzi strain CL Brener]
>gil49523575lemblCAD42967.11 prolyl oligopeptidase [Trypanosoma brucei]

>gil71747962IrefIXP_823036.11 prolyl oligopeptidase [Trypanosoma brucei TREU927]
>gil333173091gblAAQ04681.11AF452421_1 80 kDa prolyl oligopeptidase [Trypanosoma cruzi]
>gil47224662lemblCAG03646.11 unnamed protein product [Tetraodon nigroviridis]
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>gil152912591gblAAK92898.11 GH13952p [Drosophila melanogaster]
>gil73973656IrefIXP_868339.11 PREDICTED: similar to Prolyl endopeptidase (Post-proline cleaving enzyme) (PE) isoform 3
[Canis familiaris]

SC PEP PYMOL Numbering | Clustal W alignment numbering
M102L M178
K103T K179
R110K R186
F227Y F315
1284L 1381
V301L V398
N303Q N400
K305S K407
V3231 V434

1343L/V 1454
V3441 V455
V3461 V457
S351P S462
P353S P473
R354K R474
1371V 1506
I1381L 1516
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1406V 1542
V4341 V570
L452V L597
F459Y F607
V4741 V622
R481K R629
V5001 V651
MS11L M686
1514V 1689
IS81V 1757
Y669F Y855
1687V 1380
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Supplemental Figure 2a. List of 1* generation variants with their corresponding mutations. Variant numbers are listed in the 1* column and mutations are
listed along the row. A “1” in a given cell highlighted in purple for enhanced identification indicates that the mutation was incorporated into that variant.

Variant #

M102L

K103T

R110K

F227Y

1284L

V301L

N303Q

K305S

V3231

1343L

1343V

V3441

V3461

S351P

P353S

R354K

1371V

1381L

1406V

V4341

L452V

F459Y

V4741

R481K

V5001

MS511L

1514V

1581V

Y669F

1687V

6609

1

1

1

6610

1

1

1

6611

1

6612

6613

6614

6615

6617

6618

6619

6620

6621

6622

6623

6624

6625

6626

6627

6628

6629

6630

6631

6632

6633

6634

6635

6636

6637

6638

6639

6640

6641

6642

6643

6644

6645

6646

6647

6648

6649

6650

6651

6652

6653

6654

6655

6656
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Supplemental Figure 2b. List of 2" generation variants with their corresponding mutations. Variant numbers are listed in the 1% column and mutations are

listed along the row. A “1”in a given cell highlighted in purple for enhanced identification indicates that the mutation was incorporated into that variant.

Variant # | MI102L | KI103T | R110K | F227Y | I284L | V301L | N303Q | K305S | V3231 | I343L | 1343V | V3441 | V3461 | S351P | P353S | R354K | 1371V | I381L | 1406V | V4341 | Ld52V | F459Y | V4741 | R481K | V5001 | M511L | 1514V | 1581V | Y669F | 1687V |
10184 1 1
10185 1 1 1 1 1 1
10186 1 1
10187 1 1 1 1
10188 1 1 1 1
10189 1 1 1 1 1 1 1 1
10190 1 1 1 1
10191 1 1 1 1
10192 1 1
10193 1 1 1
10194 1 1 1 1 1 1
10195 1 1 1 1
10196 1 1 1 1 1
10197 1 1
10198 1 1 1 1
10199 1 1 1 1 1 1 1 1
10200 1 1 1 1
10201 1 1 1 1
10202 1 1
10203 1 1 1 1
10204 1 1 1 1 1
10205 1 1 1 1
10206 1 1 1 1
10207 1 1
10208 1 1
10209 1 1 1 1 1 1
10210 1 1
10211 1 1 1 1
10212 1 1
10213 1 1
10214 1 1 1 1 1 1
10215 1 1
10216 1 1 1 1
10217 1 1
10218 1 1 1 1
10219 1 1 1 1 1 1
10220 1 1 1 1
10221 1 1 1 1
10222 1 1
10223 1 1 1
10224 1 1 1 1 1 1
10225 1 1
10226 1 1 1 1
10227 1 1
10228 1 1 1
10229 1 1 1 1 1 1
10230 1 1
10231 1 1 1 1
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