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Supplemental Table 1. Number of potential N-glycosylation sites in the extracellular domains of SRKs from A. lyrata, A. halleri, B. oleracea, and B. rapa.

A. lyrata A. halleri B. oleracea B. rapa
SRK Variant Accession Number Number of sites SRK Variant Accession Number Number of Sites SRK Variant  Accession Number Number of Sites Name Accession Number Number of Sites
AISRKb BAB40987 6 AhSRK4 ACX50424 5 BoSRK1 BAC24040 BrSRK8 BAAOQ7576
AISRKa BAB40986 5 AhSRK13 CCl61482 7 BoSRK2 CAC84411 BrSRK9 BAA06285
AISRK6 ACU29642 9 Avg. 6 BoSRK3 CAA55950 BrSRK11 BAB86340
AISRK9 ABF71372 7 BoSRK4 BAF91400 BrSRK12 BAAQ7577
AISRK13 AGC54823 7 BoSRK5 CAB41878 BrSRK21 BAF57003
AISRK16 ABF71373 8 BoSRK6 Q09092 BrSRK22 BAB21001
AISRK18 ABF71374 7 BoSRK7 BAE95182 BrSRK25 BAF91385
AISRK22 ABF71375 4 BoSRK8 BAC24042 BrSRK26 BAC24025
AISRK25 ACU29643 7 BoSRK11 BAC24043 BrSRK27 BAC24026
AISRK31 ABF71377 5 BoSRK12 BAE95185 BrSRK29 BAA31252
AISRK36 AGC55017 6 BoSRK13 BAA83905 BrSRK30 BAC24027
AISRK37 ABF71379 6 BoSRK14 BAF91401 BrSRK32 BAC24028
Avg. 6.4 BoSRK15 BAE95187 BrSRK33 BAC24029

BoSRK16 BAC24044
BoSRK18 BAA92836
BoSRK20 BAC24045
BoSRK24 BAC24046
BoSRK25 BAC24047
BoSRK28 BAE92528
BoSRK29 CAA82930
BoSRK32 BAB79442
BoSRK33 BAC24048
BoSRK35 BAC24049
BoSRK36 BAC24050
BoSRK38 BAC24051
BoSRK39 BAC24052
BoSRK45 BAC24053
BoSRK50 BAC24054
BoSRK51 BAC24055
BoSRK52 BAF91411

BoSRK57 BAC24056
BoSRK58 BAC24057

BrSRK34 BAC24030
BrSRK35 BAC24031
BrSRK36 BAC24032
BrSRK37 BAC24033
BrSRK40 BAE78539
BrSRK41 BAC24034
BrSRK44 BAE78540
BrSRK45 BAA34911
BrSRK46 BAE95180
BrSRK48 BAC24035
BrSRK49 BAC24036
BrSRK52 BAC24037
BrSRK53 BAF91394
BrSRK54 BAE96737
BrSRK55 BAF91395
BrSRK56 BAF91396
BrSRK60 BAC76056
BrSRK61 BAF91397
BrSRK99 BAC24038
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BoSRK60 BAA92837 Avg. 7

BoSRKG61 BAF91412
BoSRK62 BAC24058
BoSRK64 BAC24059
BoSRK65 BAC24060
BoSRK68 BAF91415
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Supplemental Table 2. Distribution and conservation of potential N-glycosylation sites in the extracellular domains of SRKs from A. lyrata,
A. halleri, B. oleracea, and B. rapa.

SRK sub domain LLD1 LLD2 EGF-like PAN

AISRKD residue | 43| 61| 78| 96| 112]|115|122(149|150|181|197|216|238|241|245|260(270]|284|314|326|336|337|360|389(436|439
AISRKb N-glycan site 96 122 245 314 337 389

Al 12 sequences| 11 21 1] 3| 2| 11] 4 3 11 10] 4 5 1 1 1] 121 1| 4
frequency % 92 17] 8.3] 25| 17| 92| 33 25 8.3] 83| 33 42 8.3] 8.3] 8.3]100] 8.3| 33
Anzsequences| 2| | | AT ol 2" T T 1 1T 12 111" T 111"~
frequency % 100 50 100|100 100 50 100

Bo 38 sequences 38| 8| 1] 7] " [31[ 37| | Ts[ 1] e[ 2| | s 3 | s A [T el |
frequency % 100| 21| 2.6] 18 82| 97 13| 2.6 21| 5.3 92| 89 26| 84| 2.6 100
Bra2sequences| 28| 6| | 3]~ [3of 32| | T4[ 1 e[ | 1] T 2s| 27| 1| o] s [T | s [
frequency % 88| 19 9.4 941100 3.1] 3.1] 19| 3.1| 31 78| 84| 3.1 78] 9.4 97

total (84 seq.) 79| 14| 3| 12| 3| 63| 82| 6| 6| 2| 17 3| 1| 1] 72| 65 1| 1] 63] 4| 1] 2| 1] 83 1| 4
total frequency % 94| 17| 3.6] 14| 3.6/ 75| 98] 7.1| 7.1| 2.4| 20| 3.6| 1.2| 1.2] 86| 77| 1.2 1.2] 75| 4.8] 1.2] 2.4] 1.2] 99| 1.2| 4.8

* The frequencies are expressed as percentages of total number of variants. The frequencies of the highly-conserved sites and the moderately-
conserved sites are shown in red and blue, respectively.

** Yellow highlights indicate the hvl (204-219), hvll (269-304), and hvlll (326-340) regions in SRKb.




Supplemental Table 3. Primers used for plasmid construction.

Name

sequence (5'>3")

SRKb-3xFLAG F
SRKb-3xFLAG R
SRKbCYFP P1
SRKbCYFP P2
SRKbCYFP P3
SRKbCYFP P4
cYFP2 fp
cYFP2 rp
SRKb(T98A) F
SRKb(T98A) R
SRKb(T124A
SRKb(T124A
SRKb(T247A
SRKb(T247A

(
(
( ) F
( )R
( ) F
( )R
SRKb(S316A) F
SRKb(S316A) R
SRKb(S339A) F
SRKb(S339A) R
SRKb(T391A) F
SRKb(
SRKb(N389Q) F
SRKb(N389Q) R
SRKb(
SRKb(C388S) R
SRKb(C390S) F
(

SRKb(C390S) R

GATTATAAAGATCATGATATCGATTACAAGGATGACGATGACAAGTAATTGGAAAGCCAT
ATCGATATCATGATCTTTATAATCACCGTCATGGTCTTTGTAGTCCCGAGGGTCGATGGC
ACGAGACCGAAGCTAACACGAGGAAGG
CACAGCTCCACCTCCACCTCCAGGCCCGGCCCCGAGGGTTGATGGCCGA
TGCTGGTGCTGCTGCGGCCGCTGGGGCCTTGGAAAGCCATTGAGCC
CGTTCCAACGTGAAGGAGGGTATTGAC
GGCCGGCCTGGAGGTGGAGGTGGAGCTGTGAGCA
GGCCCCAGCGGCCGCAGCAGCACCAGCCTTGTA
CCTCTCTACAATTCCGCTGGAACTC
GAGTTCCAGCGGAATTGTAGAGAGG
GACGAATCTAGCCGGAGTTTTGCG

CGCAAAACTCCGGCTAGATTCGTC

CTCCAACTTCGCGGAGAACAGAG

CTCTGTTCTCCGCGAAGTTGGAG

GTGATATGAACACGGCACCGATTT

CAAATCGGTGCCGTGTTCATATCAC
TGGGGCAATTGGGTGTGTTAGGAAGAC
GTCTTCCTAACACACCCAATTGCCCCA
GGTGTCTCAATGATTGTAATTGTGCAGCATA
TATGCTGCACAATTACAATCATTGAGACACC
AATGATTGTCAATGTACAGCATAT

ATATGCTGTACATTGACAATCATT

AATGATAGTAATTGTACAGCATAT

ATATGCTGTACAATTACTATCATT

AATGATTGTAATAGTACAGCATAT

ATATGCTGTACTATTACAATCATT




Supplemental Figure 1. Amino acid-sequence alignment of SRK variants from
Arabidopsis lyrata (AISRKX), A. halleri (AhSRKX), Brassica oleracea (BoSRKx), and B.
rapa (BrSRKXx).

The sequences were aligned relative to the sequence of the A.lyrata SRKb variant
used in this study. Potential N-glycosylation sites are shown in red type. Regions
delineated by yellow highlights indicate hyper variable regions hvl, hvll, and hvlll.

A1SRKDb MRVVVPNCHHFYIFFVV—-———- LILIRSVFSSYVHTLSSTESLTISSKQTIVSPGEVFEL 55
AlSRKa —-——-- PNKHHYYSFSFVF-LFFFLILFPDFSISTNTLSATESLTISSNKTIVSLGDVFEL 54
A1SRK6 MRGLVPNCHQSRNFFFLF--VVSIMFRLAFSIYVNTLSPTESLTIASNRTIVSLGDDFEL 58
AISRK9 = = e VVLILFYPTFSISVNTLSSTETLTISSNRTIVSPGYDFEL 40
A1SRK13 MRGLONIDHHSYTFSFLLVLAVLLLVFPEFVISVNTLSSTESLTISSNRTIVSPGGVFEL 60
AISRK16 = = ——————————— SIFFFV--LFFALVLFPDFSISANTLSATESLTISSNKTIVSPGGVFEL 47
AlISRK18 =  ————mmmmmmmme VSILFRHAFSINVNTLSSTESLTISSNRTIVSLGDDFEL 39
AISRK22 = = e TOQIHPTYSIYVNTLPSTEILTISSNRTIVSPGDVFEL 37
A1SRK25 MRGEVPNKHHSYTFFFV--LFFALVLFPDFSISANTLSATESLTISSNKTIVSPGGVFEL 58
Al1SRK31 ——-MRGFPRYHHIYTFAYIFVVLILFRRVFSINVNTFSSSNSLTLSNNRTIVSSSDVFEL 57
AISRK36 = —————————- PYTFSFSLVFVVLILFYPTFSISGNTLSSTETLTISSNRTIVSPGNDFEL 50
A1SRK37 MRGAVPNKHHSYIFFF---LFFVIVLFPDFSISANTLSATESLTISSNKTIVSPGGVFEL 57
. . sks . 3: Khksa, sakkkk | kkk
A1SRKDb GFFNPAATSRDGDRWYLGIWFKTNLERTYVWVANRDNPLYNSTGTLKISDTNLVLLDQFD 115
AlSRKa GFFT-———- ILGDSWYLGIWYKKIPEKTYVWVANRDNPISTSTGILKISNANLVLLNHFD 109
A1SRK6 GFFKPAASLREGDRWYLGIWYKTIPVRTYVWVANRDNPLSSSAGTLKISGINLVLLNQOSN 118
A1SRK9 GFFKP----GSSSLWYLGIWYKKVPDRIYPWVANRDNPLSNSLGTLRVSGTNLVLLDHSD 96
A1SRK13 GFFKP----VSNSRWYLGIWYKKVPQRAYVWVANRDSPLPNSIGILKISDANLVLLDHSN 116
Al1SRK16 GFFK-——-- ILGDSWYLGIWYKNVSEKTYVWVANRDNPLSDSIGILKITNSNLVLINHSD 102
Al1SRK18 GFFKPAASLRNGDHWYLGIWYKTISVRTYVWVANRNHPISSSAGTLKISGINLVLLNQSN 99
A1SRK22 GFFKL----GSPARWYLGIWYKKVPEISYVWVANRDNPLSNSMGGLKIVDGNLIIFDHYD 93
A1SRK25 GFFK-——-- ILGDSWYLGIWYKNVSEKTYVWVANRDKPLSNSIGILKITNANLVLLNHYD 113
Al1SRK31 GFFKITTSSPDDDRWYLGIWYKKIPERTYVWVANRDDPLSTSSGTLKISDNKLLLLDQVD 117
A1SRK36 GFFKF----DSRSLWYLGIWYKKVPQRTYPWVANRDNPLSNPIGTLKISGNNLVLLDHSN 106
A1SRK37 GFFR-——-- ILGDSWYLGIWYKKISQRTYVWVANRDNPLSNPIGILKISNANLVILDNSD 112
* kK kkkkkk gk, * kkkkkg kg Lo*x ks . sk 3
A1SRKDb TLVWSTNLTG-VLRSPVVAELLSNGNLVLKDSKTN-DKDGILWQSFDYPTDTLLPQMKMG 173
AlSRKa TPVWSTNLTA-EVKSPVVAELLDNGNFVLRDSKTN-GSDEFLWQSFDFPTDTLLPQOMKLG 167
A1SRK6 ITVWSTNLTG-AVRSQVVAELLPNGNFVLRDSKSN-GOQDVFFWQSFDHPTDTLLPHMKLG 176
A1SRK9 KPVWSTNLTTGNVKSPVVAELLANGNFVLRYTNNN-DPSGFLWQSFDFPTDTLLPEMKLG 155
A1SRK13 TLVWSTNRTR-DTRSPMVAELLDNGNFVLRVSSNKNDOGGILWQSFDFPTDTLFPQOMKLG 175
A1SRK16 TPIWSTNLTG-AVISPVVAELLDNGNFVLRDSKTN-DSDGFLWQSFDFPTNTLLPOMKLG 160
Al1SRK18 ITVWSTNLTG-AVRSPVVAELLSNGNFVLRDSKPN-EQDRLLWQSFDYPTDTLLPHMKLG 157
A1SRK22 NYVWSTKLTTKDVRSSLVAELLDNGNFVLRVSNNN-DPDKFLWQSFDYPTDTLLPOMKLG 152
Al1SRK25 TPVWSTNLTG-AVRSPVVAELHDNGNFVLRDSKTN-ASDRFLWQSFDFPTNTLLPOMKLG 171
Al1SRK31 TPIVSWNLSGGGVRSPVVAELLGNGNFVVKDSKAN-NPNGFLWQSFDFPTDTLLPQMKMG 176
A1SRK36 KPVWSTNLTIRNVRSPVVAELLANGNFVMRYSNN--DQOGGFLWQSFDYPTDTLLPOMKLG 164
A1SRK37 ISVWTTNLTG-AVRSPVVAELLDNGNFVLRDSKIN-ESDEFLWQSFDFPTDTLLPOMKLG 170

e e o . * ekkk*%k khkkeoekeo o ceekkkkk *kkhkekkek *kkek
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A1SRKDb
AlSRKa
A1SRK6
A1SRK9
Al1SRK13
A1SRK16
A1SRK18
A1SRK22
A1SRK25
Al1SRK31
A1SRK36
A1SRK37

A1SRKDb
AlSRKa
A1SRK6
A1SRK9
Al1SRK13
Al1SRK16
A1SRK18
A1SRK22
A1SRK25
Al1SRK31
A1SRK36
A1SRK37

A1SRKDb
AlSRKa
A1SRK6
A1SRK9
A1SRK13
Al1SRK16
A1SRK18
A1SRK22
A1SRK25
Al1SRK31
A1SRK36
A1SRK37

hvl

WDVKKGLNRFLRSWKSQYDPSSGDFSYKLETRGFPEFFLLWRNSRVFRSGPWDGLRFSGI
LDHKKRLNKFLRSWKSSFDMSSGDYLFKIETLGLPEFFIWMSDFRVIFRSGPWNGIRFSGM
LDRKTENNRVLTSWKNSYDPSSGYLSYKLEMLGLPEFFMWRSKVPVIFRSGPWDGIRFSGI
YDLKTGVNRFLRSWRSFDDPSSGNFTYKLDTOGLPEFWFRESDFRIQRSGPWDGIQFSGI
WDLKAGINRYLISWKSPNDPSSGKYSYKLESQGLPEFFLYNRDSPTHRSGPWDGIRFSGI
LDNKRALNRFLTSWKNSFDPSSGDYTFKLETRGLTELFGLFTILELYRSGPWDGRRFSGI
LDLKTGNNRFITSWKNSYDPSSGYLSNKLDILGLPEFLVLREGVTVYRSGPWDGIQFSGI
WDLKTGLNRFLRSWKSSDDPSSGNFTCKLETRGFPEFLIRFRFTPIIYRSGPWDGIRFSGM
WDHKRGLNRFLTCWKNSFDPSSGDYMFRLDTQGLPEFFGLKNFLEVWYRTGPWDGHRFSGI
WDRKTANNRFLRSWKSPYDPSSGDYSYKLHEIQGLPQFYLWTAKRAVIFRSGPWDGIRFSGM
WDRKTGLNRILRSWRSLDDPSSSNYSYELQTRGFPEFFLLDEDVPVHRSGPWDGIQFSGI
ODHKRGLNRFLTSWKSSFDPSSGSFMFKLETLGLPEFFGFTTFLEVYRSGPWDGLRFSGI

* % ke 3 ks, ok Kk R I kekkkok shkkg

hvll

PEMQOQWE--YMVSNFTENREEVAYTFQITNHNIYSRHE
LEMQKWD--DITIYNLTENKEEVAFTFRPTDHNLYSRI]
PEMQIWKHINISYNFTENTEEVAYTYRVTTPNVYARI
PEVRQLN--YMSYNFTENREEVTDTFLMTNHSIYSRI|
PDKQQLD--YMVYNFTENKEEVAYMFSMTNHSIYSRI|
PEMEQWD--DFIYNFTENREEVFYTFRLTDPNLYSRI|
PEMORWKDFNIVYNFTENKEEIAFTYRVTTPKVYARI
PEMRDLG--YMFNNFTANGEEVAYTFLMTNKSIYSRI
PEMQQWD--DIVYNFTENSEEVAYTFRLTDQTLYSRHE
PEMORWNNAEIVYNFTDNREETAFTFQDIDPSSYSRI|
PEVRQLN--YIINNFKENRDEISYTFOMTNHSIYSRI|
PEMQQWD--DIIYNFTENRDEVAYTFRVTEHNSYSRI|

. . .o * ek . * ek g

TMSSTGALKRFRWISSSEEWNQL
TINYAGLLOQFTWDPIYKEWNML
MMDFQGFLQLSTWNPAMSEWNMF
TVSAAGSFDRFTWITPSTGWSRY
TLSSIGTFERFTWIPPSWQWNLL
TINSAGNLERFTWDPTREEWNRF
TMNFDGYLOLSRWLPETLEWNVF
TLSSAGIFERYTWVPTSWEWTLF
TINSVGQLERFTWSPTQQEWNMF
KMSFSGLLELSTWVPTTLAWDNF
TVSFSGSLKRFMYIPPSYGWNQF
TINTVGRLEGFMWEPTQQEWNMF

. * . . *

hvlll

WNKPND-HCDMYKR
WSTSTDNACETYNH
WLSSTD-ECDTYPS
WSLPTD-ECDSFKS
WSSPKH-ECDAYER
WEFMPKD-DCDMHGT]
WQTSAA-DCEVYMS
SSSPTD-QCDMNEE
WSMPHE-ECDVYGT]
WLLSTN-PCDMFEV|
WSIPTD-DCDMYLQG
WEFMPKD-TCDLYGI]

*3

CGP-YSYCDMNTSPICNCIGGFH
CGP-YAYCDMSTSPMCNCVEGFH
CNPTNSYCDANKMPRCNCIKGEFY
CGP-YAYCDLNTSPVCNCIGGFL
CGP-YSYCDVNTSPICNCIEGFL
CGP-YAYCDTSTSPACNCIRGF(
CTP-NSYCDPTKTTKCNCIKGFE
CGP-YSYCDTSTSPVCNCIQGFS
CGP-YAYCDMSKSPACNCIKGF(
CGS-YSYCDTNTSPMCNCFKGFL
CGP-YGYCDVNTSPICNCIRGFE
CGP-YAYCDMSTSPACNCIKGF(

* Rk *kk | Kk

PRNLHEWTLRNGST
PRNPQEWALGDVRG
PGNPQERSLNNSFT
PRKNQQEWDLREGGT,
PMNQQOWDLSNGAG
PLSPQEWASGDASG
PRDPREGALDTTNT,
PRSQQQOWDLADGLS,
PLNQQEWESGDESG
PMNPHDWYSGDWSS
PRNLQEWILRDGSD
PLSQQEWASGDVTG

* ]

GCVRKTRLN
RCORTTPLN
ECLRKTQLS
GCVRRTPLS
GCLRRTQLS
RCRRNRQLN
DCVRKTQLS
GCVRRTPLS
RCRRKTRLN
GCVRKNPLS
GCVRKTQLS
RCRRKTQLT

* % *,

233
227
236
215
235
220
217
212
231
236
224
230

291
285
296
273
293
278
277
270
289
296
282
288

349
344
355
331
351
336
335
328
347
354
340
346



A1SRKDb
AlSRKa
A1SRK6
A1SRK9
Al1SRK13
A1SRK16
A1SRK18
A1SRK22
A1SRK25
Al1SRK31
A1SRK36
A1SRK37

A1SRKDb
AlSRKa
A1SRK6
A1SRK9
Al1SRK13
Al1SRK16
A1SRK18
A1SRK22
A1SRK25
Al1SRK31
A1SRK36
A1SRK37

CGGD-GFLCLRKMKLPDSSAAT-VDRTIDLGECKKRCLNDCNCTAYASTDIQONGGLGCVI
CGRD-GFTQLRKIKLPDTTAATI-LDKRIGFKDCKERCAKTCNCTAFANTDIRNGGSGCVI
CSGD-GFFLMRKMKLPATTGAI-VDKRIGVKECEEKCINNCNCTAFANTNIQDGGSGCVI
CTGDDGFLKLKNMKLPDTIVAT-VDRGIGLKECEERCLNDCNCTSFANADVONGGWGCVI
CTGD-GFLRLOQKMKLPDTVEAIVVDRRIGIKECEKRCQIDCNCTAFANIDIQONGGLGCVF
CGGD-KFLOQLMNMKLPDTTTAT-VDKRLGLEECEQKCKNDCNCTAFANMDIRNGGPGCVI
CNGD-GFFWLRNITPPDTAGAI-VDKRIGLKECEERCIENCNCTAFANTNIQDGGSGCVL
CRGD-RFLRLKNMKLPDTMSATI-VDMEIDEKDCKKRCLSNCNCTGFANADIRNGGSGCVI
CRGD-GFFKLMNMKLPDTTAAM-VDKRIGLKECEKKCKNDCNCTAYA--SILNGGRGCVI
CTGD-GFLOLKKMKLPDTTTEAIVDRIIDVKECEDKCINDCNCTAFAN-———————————
CGGD-GFVELKKIKLPDTTSVT-VDRRIGTKECKKRCLNDCNCTAFANADIRNDGSGCVI
CGED-RFFKLMNMKLPATTAAV-VDKRIGLKECEEKCKTHCNCTAYANSDVRNGGSGCII

* * * T . * o s x . sk ok kkhkk ok
WIEELLDIRNYASGGQODLYVRLADVDI—-—=—-— GDERNIRGKIIGLAVGASVILFLSSIMF
WIGRFVDIRNYAADGODLYVRVAAANI———-— GDRKHISGQIIGLIVGVSLLLLVSFIMY

WISELTDIRSYADAGODLYVRVAAVDLVTEKAKNNSGKTRTIIGLSVGAIALIFLSFTIF
WIGELIDMRNYAGGGODLYVRVAAVDL——=—————m e e e e —
WITKELLDIRNYAVEGODLYVRLAASDLD---LGEKRNKSGKLIGLIVGVSIMLILSLMMI
WIGEFQDIRKYASAGODLYVRLAAADI———-— RERRNISRKIIGLIVGISLMVVVSFITIY
WIRELEDIRRYVDAGODLYVR-=————— e e e e e e e
WIGELLDIRSYVANGODFHVRLAASEI ——=————————— e —
WIGEFRDIRKYAAAGODLYIRLAAADI—-——--— RERRNISGKIIILIVGISLMLVMSFIMY
WIGELVDIRNYATGGQTLYVRIAAADMD---KGVK--VSGKIIGLIAGVGIMLLLSFTML
WIGELRDIRIYAADGODLYVRLAPAEF ————-— GERSNISGKIIGLIIGISLMLVLSFIMY

407
402
413
390
410
394
393
386
403
401
398
404

462
457
473
417
467
449
414
413
458

453
459



A1SRKDb
AhSRK4
AhSRK13

A1SRKDb
AhSRK4
AhSRK13

A1SRKDb
AhSRK4
AhSRK13

A1SRKDb
AhSRK4
AhSRK13

A1SRKDb
AhSRK4
AhSRK13

A1SRKDb
AhSRK4
AhSRK13

A1SRKDb
AhSRK4
AhSRK13

A1SRKDb
AhSRK4
AhSRK13

MRVVVPNCHHFYIFFVVLILIR--SVFSSYVHTLSSTESLTISSKQTIVSPGEVFELGFF
MRGAVPNIHHSYIFFFLFFVIVLFPDFSISANTLSATESLTISSNKTIVSPGGVFELGFF
MR-ALPNNHHFYIL-VIFFLLR--SALPINVNTLSSTESLTISSNRTIVSLGDVFELGFF

*k ekk kk Kk o 0 00 . ctkkhkoekhkhhhhkhkhkhohhhk * khkhkhkhk

NPAATSRDGDRWYLGIWFKTNLERTYVWVANRDNPLYNSTGTLKISDTNLVLLDQFDTLV

R————- ILGDSWYLGIWYKKISQRTYVWVANRDNPLSNPIGILKISNANLVILDNSDISV
NPTPSSRDGDRWYLGIWYKEIPKRTYVWVANRDNPLSNSTGTLKISDNNLVLVDQFNTLV
*k kkkkkk gk skkkkkkkkkhkhkkk Kk, k kkkkg kkkggkg K

WSTNLTGVLRSPVVAELLSNGNLVLKDSKTNDKDGILWQSFDYPTDTLLPQMKMGWDVKK
WTTNLTGAVRSPVVAELLDNGNFVLRDSKINESDEFLWQSFDFPTDTLLPQMKLGRDHKR
WSTNVTGAVRSLVVAELLANGNLVLRDSKINETDGFLWQSFDFPTDTLLPEMKLGWDLKT
*:**:**.:** *kkk k% ***:**:*** *:.* :******:*******:**:* * %
hvl

GLNRFLRSWKSQYDPSSGDFSYKLETRGFPEFFLLWRNSRVIFRSGPWDGLRFSGIPEMQQ
GLNRFLTSWKSSFDPSSGSFMFKLETRGLPEFFGFTTFLEV[YRSGPWDGLRFSGIPEMQQ
GVNKFLRSWKSPYDPSSGDFSYKLETREFPEFFLSWSNSPV[YRSGPWEGFRFSGMPEMQQ

Kekgkk Kkhkkk ghkkkhk ok skkhfkk skkkk Mo khkkkk gk ghkkkghhhkk

hvll

WEYMVSNFTENREEVAYTFQITNHNIYSRETMSSTGALKRFRWISSSEEWNQLWNKPNDH
WDDIIYNFTENRDEVAYTFRVTEHNFYSRITINTVGRLEGFMWEPTQQEWNMFWFMPKDT
WINIISNFTENREEIAYTFRDTDONIYSRITMSSSGYLORFKWISNGEDWNQHWYAPKDR

* 2 Khkkhkkhkkkgkekkhkhkhs kgekeskkhkogkhks 2 * ke Kk % e k*k * * ek

hvlll
CDMYKRCGPYSYCDMNTSPICNCIGGFKPRNLHEWTLRNGSIJIGCVRKTRLNCGGDGFLCL

CDLYGICGPYAYCDMSTSPACNCIKGFQPLSQQEWASGDVTGRCRRKTQLTCGEDRFFKL
CDMYKKCGPYGICDTNSSPECNCIKGFQPRNLQEWSLRDGSKGCVRKTRLSCSEDAFFWL

*k ok kkkk  kk _ekk kkhkkk Kkkgk | skkg I * kkkek Kx, Kk kg *

RKMKLPDSSAAIVDRTIDLGECKKRCLNDCNCTAYASTDIQONGGLGCVIWIEELLDIRNY
MNMKLPATTAAVVDKRIGLKECEKKCKTHCNCTAYANSDVRNGGSGCIIWIGEFRDIRNY
KNMKLPDTTTAIVDRRLGVKECREKCLNDCNCTAFANADIR--GSGCVIWTGDLVDIRSY

skkkk ssskekks o s kk sk | khkkkkek ok * kk k% s Kkk %

ASGGODLYVRLADVDIGDERNIRGKIIGLAVGASVILFLSSIMFCVWRRKQKLLRATEAP
AADGODLYVRLAPAEFG-——====————— LIIGISLMLVLSFIMYCFWKKKQRRARAPAAP
PNGGODLCVRLAAAELE-ERNIRGKIIGLCVGISLILFLSFCMICFWKRKOKRLIALAAP

JRRKkK Kkhkkk .o * sk kgek k% * Kk kgekk * * %

58
60
56

118
115
116

178
175
176

238
235
236

298
295
296

358
355
356

418
415
414

478
464
473



A1SRKDb

BOSRK1

BOSRK2

BOSRK3

BoSRK4

BOSRK5

BoSRK6

BOSRK7
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————— MRVVVPNCHHFYIFFVVLILIRSVFSSYVHTLSSTESLTISSKQTIVSPGEVFEL
————————————— TSFLLVFVVMILFHPAFSIYINTLSATESLTISSNRTLVSPGNVFEL
——————— YHHSYTFSFLLVFLVLILFHPALSIYVNTLSSSESLTISSNRTLVSPGGVFEL
---MOGVRYIYHHSYTLLVFVVMILFRPALSIYVNTLSSTEYLTISNNKTLVSPGDVFEL
——————————— TF-CFLLVFVVLILFHPALSIYFNILSSTETLTISGNRTLVSPGDVFEL
——————— YHHSYTFSFLLVFLVLILFHPALSIYVNTLSSSESLTISSNRTLVSPGGVFEL
-MKGARNIYHHSYMSFLLVFVVMILIHPALSIYINTLSSTESLTISSNKTLVSPGSIFEV
MKGVRNIYHHSYT-SFLLVFVVMILFRPTLSIYFNTLSSTESLTISNNRTLVSPGDVFEL
————————————— TSILLVFVVMILFHPAFSIYINTLSSADSLTISSNRTLVSPGNIFEL
———————————— TFSFLLVFVFLILFHPALSIYFNILSSTETLTISDNRTLVSPGDVFEL
-MKGVRNIYHHSYSSFLLVFVVTILFHPALSIYINTLSSTESLTISSNRTLVSPGDVFEL
MQOGVRNIYHHSYTLSFLLVFFVWILFRPAFSI--NTLSSTESLTISSNRTLVSPGNVFEL
—————— VRNIYSYTSFLLVFFVMILFHPALSMYFNTLSSTEFLTISNNRTLASPGDVFEL
MKGVONIYHHSYTFSFLLVFLVLILFHPALSIYVNTLSSSESLTISSNRTLVSHGGVFEL
————————————— TFFLLVFVVMILFHPALSMYFNTLSSTESLTISNNRTLASPGDVFQL
-MKGVRNIYHHSYTSLLLVYVVMILFHPGLAIYITTLSATESLTISSNRTLVSPGNVFEL
—————————————— TFLLVFFVLILFRPAFS—--INALSATESLTISNNRTLVSPGDVFEL
———————————— TFSFLLVFVVMILFHPALSMYFNTLSSTESLSISNNRTLLSPGNVFEL
———————————— TFPFFLVLAVLILFYPAHSMYFNTLLSRESLTITSNRTLVSPGDVFEL
——————————— TF-CFLLVFVVLILVHPALSIYFNILSSTESLTISGNRTLVSPGDVFEL
-MKGVRNIYHHSYTSILLVFVVMILFHPAFSIYINTLSSADSLTISSNRTLVSPGNIFEL
—————————————— TSLLVFVVMILFRSALSIYINTLSSTESLTISNNRTLVSPGGVFEL
———————————— TFSFLLVFAVLILFHPALSIYFNILSSTESLTISTNRTLVSPGNVFEL
———————————— TLSFLLVFVVMFLVHPALAIYINTLSSTESLTISSNRTLVSPGNDFEL
———————————— TLSFLLVFFVMILFRPALSMYFNTLSSTESLTISNNRTLVSPGDVFEL
———————————— TFSFLLVFVVLILFHPALSIYFNTLSSTDTLTISSNRTLVSPSDVFEL
—————————————— TFLLFFVVMILFLPALSIYINTLSSTESLTISSNRTLVSPGDVFEL
————————————— TSFLLVFIVMILFHPALSIYFNTLSSTETLTISSNRTLVSPSDVFEL
———————————— TFSFLLVFVVLILFHPALSIYFNILSSTETLTISGNRTLVSPGDVFEL
———————————— TFSFVLAFVVLILFHPALSMYFNTLLSTESLTISGNRTLVSPGDVFEL
————————————— TSFSAVFFFMILFHPALSIYINTLSSRESLKISSNRTLVSPGSIFEL
—————————————— TFLLVFVVMILFLPALSIYINTLSSTESLTISSNRTLVSPGDVFEL
———————————————— TFSFVVMILFRPAFSIYINTLSSTESLTISNNRTLVSPGDVFEL
MKGVRNIYYHSYT-CFFLVFVVLILFHPAHSIYLNILSSTETFTISGNRTLVSPGDVFEL
———————— DNSYTLYFLLVFFVLILLRPAFS--INTLSSTESLTISSNRTLVSPGTFFEL
———————————— TLSFLLVFVVMILFHPALSMYFNTLTSTESLTISNNRTLVSPGDVFEL
————————————— TSFSAVFFFMILFHPALSIYINTLSSRESLKISSNRTLVSPGSIFEL
——————————— YTFSSLLVFIVLILFHPALSIYINILSSTETLTISGNRTLVSPGDIFEL
———————————— TFSYLLVFVFMILFHPALSIYINTLSSTESLTISSNRTLVSPGSIFEL
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GFFNPAATSRDGDRWYLGIWFKTNLE---RTYVWVANRDNPLYNSTGTLKISDTNLVLLD

GFFRTNSS—----SRWYLGIWYKKLSG---RAYVWVANRDNPLSNSTGTLKISNMNLVLID
GFFKPLGR----SRWYLGIWYKKAPW---KTYAWVANRDNPLSSSIGTLKISGNNLVLLS
GFFKTTSS----SRWYLGIWYKTLSD---RTYVWIANRDNPISNSTGTLKISGNNLVLLG
GFFTPGSS—---SRWYLGIWYKKVYF---RTYVWVANRDNPLSNSIGTLKISNMNLVLLD
GFFKPLGR----SRWYLGIWYKKVSQ---KTYAWVANRDSPLTNSIGTLKISGNNLVLLG
GFFRTN-—==—-— SRWYLGMWYKKVSD---RTYVWVANRDNPLSNAIGTLKISGNNLVLLD
GFFKTTSS—----SRWYLGIWYKKLPG---RTYVWVANRDNPLSNSIGTLKISNMNLVLLD
GFFRTNSS—----SRWYLGIWYKQLSE---RTYVWVANRDNPLSNSIGTLKISDMNLLLLD
GFFKITSS—----SRWYLGIWYKKLYFGSIKTYVWVANRDSPLSNAIGILKISGNNLFILD
GFFETN-—=——-- SRWYLGMWYKKLPY---RTYIWVANRDNPLSNSTGTLKISGSNLVILG
GFFKTTSS—----SRWYLGIWYKKFPY---RTYVWVANRDNPLSNDIGTLKISGNNLVLLD
GFFRTNSS—---SPWYLGIWYKKVSD---RTYVWVANRDNPLSSSIGTLKISGNNLVILD
GFFKPLGR----SRWYLGIWYKKVSQ---KTYAWVANRDSPLSNSIGTLKISGNNLVLLG
GFFRTNSS—----SPWYLGIWYKQLSD---RTYVWVANRDSPLSNAIGILKISGNNLVILD
GFFKTTSS—----SRWYLGIWYKKLPD---RTYVWIANRDNPLPNTIGTLKISGNNLVILG
GFFITNSS—----SRWYLGIWYKKLSE---RTYVWVANRDSPLSNAIGTLKISDNNLVLLD
GFFRTN-—=——-- SRWYLGMWYKELSE---KTYVWVANRDNPLANAIGTLKISGNNLVVLD
GFFKTTSS—----SRWYLGIWYKKLSE---RTYVWVANRDSPLSNAVGTLKISNMNLVLLD
GFFRTTSS—----SRWYLGIWYKKVYF---RTYVWVANRDNPLSRSIGTLRISNMNLVLLD
GFFRTTSS----SRWYLGMWYKKLSD---RTYVWVANRDNPLSNSIGTLKISGNNLVILG
GFFTLGSS----SRWYLGIWYKKLPY---ITYVWVANRDNPLSNSTGTLKISGNNLFLLG
GFFRTNSS—----SRWYLGIWYKKISE---RTYVWVANRDRPLSSAVGTLKISGYNLVLRG
GFFRTTSS----SRWYLGIWYKKVSD---RTYVWVANRDNPLLSSIGTLKISGNNLVILG
GFFRTTSS----SRWYLGIWYKKLPF---RTYVWVANRDNPLSNSTGTLKISGNNLVILG
GFFKTSSS—----SRWYLGIWYKTVSY---RTYVWVANRDSPLFSATGTLKISGNNLVLLG
GFFRTN—-—=——-— SRWYLGMWYKKLPY---RTYVWVANRDNPLSNSIGTLKISGNNLVILG
GFFRTNSS—----SGWYLGIWYKKVSY---RTYVWVANRDSPLFNAIGTLKISGNNLVLRG
GFFKTTLS—----SRWYLGMWYKKVYF---KTYVWVANRDSPLSNAIGTLKISGSNLVLLD
GFFRKNTLN----SRWYLGIWYKNLSD---RTYVWVANRDSSLSNAIGTLKFSGSNLVLRG
GFFRTN—-—=——-— SRWYLGIWYKKLPY---RTYVWVANRDNPLSNSTGTLKISGNNLVILG
GFFRTTSS----SPWYLGIWYKQLSE---RTYVWVANRGNPLPNSIGSLKISGNNLVLLG
GFFRTNSS—----SRWYLGILYKQLSE---RTYAWVANRDNPLPNSIGTLKISNMNLVLLD
GFFKTTSS—----SRWYLGIWYKKVYF---RTYVWIANRDNPLSSSIGTLKISNMNLVLLD
GFFRTN—-—=——-— YRWYLGMWYKKLSV---RTYVWVANRDNPIANSIGTLKISGNNLVLLG
GFFRTN—-—=——-— SRWYLGIWYKKLSE---RAYVWVANRDSPLSNSIGTLKISGNNLVLRG
GFFRTN—-—=——-— SRWYLGIWYKKLPY---RTYVWVANRDNPLSNSTGTLKISGNNLVILG
GFFKTTSR----SRWYLGIWYKKISE---RTYVWVANRDNPLSIAVGTLKISGNNLVLLG
GFFRTN—-—=——-— SRWYLGMWYKELSE---RTYVWVANRDNPISNSIGTLKISGNNLVLLG
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QFDTLVWSTNLT-GVLRS-PVVAELLSNGNLVLKDSKTNDKDGILWQSFDYPTDTLLPQOM
OSTKSVWSTNLTRGNERL-PVVAELLANGNFVMRDSNNNNASAFLWQSFDYPTDTLLPEM
OSTNTVWSTNLTRGNARS-PVIAELLPNGNFVIRHSNNKDSSGFLWQSFDFPTDTLLPEM
DSNKPVWSTNLTRRSERS-PVVAELLANGNFVMRDSNNNDASQFLWQSFDYPTDTLLPDM
HSNKSVWSTNLTRGNERS-PVVAELLPNGNFVMRFSNNNDENEFLWQSFDYPTDTLLPEM
OSNNTVWSTNITRGNARS-PVIAELLPNGNFVMRYSNNKDPSGFLWQSFDFPTDTLLPEM
HSNKPVWWTNLTRGNERS-PVVAELLANGNFVMRDSSNNDASEYLWQSFDYPTDTLLPEM
HSNKSVWSTNHTRGNERS-LVVAELLANGNFLVRDSNNNDAYGFLWQSFDYPTDTLLPEM
HSNKSVWSTNLTRGNERSSLVVAELLANGNFVMRDSNNNDAGGFLWQSFDYPTDTLLPEM
HSNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDYPTDTLLPEM
HSNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASKFSWQSFDYPTDTLLPEM
HSNKSVWSTNVTRGNERS-PVVAELLDNGNFVMRDSNSNNASQFLWQSFDYPTDTLLPEM
HSNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDFPTDTLLPEM
OSNNTVWSTNLTRENVRS-PVIAELLPNGNFVMRYSSNKDSSGFLWQSFDFPTDTLLPEM
HSNKSVWSTNLTRGNERS-PVVAELLANGNFVVRDSNNNGASGFLWQSFDYPTDTLLPEM
HSNKSVWSTNVTRGNERS-PVVAELLANGNFVMRDSNNTDANEFLWQSFDFPTNTLLPEM
HSNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDSPTDTLLPEM
HSNKSVWSTNLTRENERS-PVVAELLANGNFVMRDS ———-- SGFLWQSFDYPTDTLLPEM
LSNKSVWSTNLTRGNERS-PVVAELLANGNFVIRYSNKNYATGFLWQSFDYPTDTLLPDM
HSNKSVWSTNLTRENERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDFPTDTLLPEM
DSNKSVWSTNITRGNERS-PVVAELLANGNFVMRDSNNNDGSGFLWQSFDYPTDTLLPEM
DSNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDFPTDTLLPEM
HSNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNNASQFLWQSFDYPTDTLLPEM
HSNKSVWSTNVTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFNFPTDTLLPEM
HSNKSVWSTNLTRGSERS-TVVAELLANGNFVMRDSNNNDASAFLWQSFDFPTDTLLPEM
KSNKSVWSTNLTRRIESS-PVMAELLANGNFVIRDSNNNDASGFLWQSFDFPTDTLLPEM
HSNKSVWSTNLTRGSERS-PVVAELLGNGNFVIRYSNNNNASGFLWQSFDFPTDTLLPEM
OSNKSVWSTDLTRGNERF-PVVAELLANGNFVIRYSNKNDASGFLWQSFDYPTDTLLPEM
HSNKSVWSTNLTRGNERS-PVVAELLANGNFVIRYFSNNGASGFLWQSFDYPTDTLLPEM
RSNKFVWSTNLTRGNERS-PVVAELLANGNFVIRYSDNNDASGFLWQSFDFPTDTLLPEM
HSNKSVWSTNLTRGSERS-TVVAELLANGNFVMRDSNNNDASGFLWQSFDYPTDTLLPEM
HSNKSVWSTNLTRENERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDYPTDTLLPEM
HSNKSVWSTNLTRVNERSSPVVAELLANGNFVMRHSNNNDASQFLWQSFDYPTDTLLPEM
HSNKSVWSTNLTRGNERS-PVVAELLANGNFVMRFSNNNDENEFLWQSFDFPTDTLLPEM
HSSKSVWSTNLTRRNERS-SVVAELLANGNFVMRDSNNNDASRFLWQSFDYPTDTLLPEM
NSNKSVWSTNLTRRNERS-PAVAELLANGNFVIRYFNNNNASEFLWQSFDFPTDTLLPEM
HSNKSVWSTNLTRGSERS-TVVAELLANGNFVMRDSNKNDASGFLWQSFDFPTDTLLPEM
OSNKSVWSTNLTRENERS-PMVAELLANGNFVLRDSDNNGASGFLWQSFDYPTDTLLPEM
HSNKSVWSTNLTRENERS-PVVAELLSNGNFVMRDS ———-- SGFLWQSFDFPTDTLLPEM
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hvl

KMGWDVKKGLNRFLRSWKSQYDPSSGDFSYKLE -
KLGYDLRTGRNRFLTSWRSSDDPSTGDFSYKLE -
KLGYDLKTGRNRFLTSWKGSDDPSSGNFVYKLD-
KLGYDLKTGLDRFLTSWRSLDDPSSGNFSYRLE -
KLGYDLKTGLNRLLTSWRSSDDPSSGEVSYKLE -
KLGYDLKTGRNRFLTSWKGSDDPSSGNFVYKLD-
KLGYNLKTGLNRFLTSWRSSDDPSSGNFSYKLE
KLGYDLKIGLNRSLTSWRSSDDPSSGDFSYKLEG
KLGYDLKKGLNRFLTSWRSSEDPSSGEISYKLE-
KLGYDLKKGLNRLLTSWRSSDDPSSGEISYQLD-
KLGYNLKKGLNRFLVSWRSSDDPSSGDYSYKLE -
KLGYDLKTGLNRFLTSWRSSDDPSSGDYSYKLE -
KLSYDLKTGLNRFLTSRRSSDDPSSGDFSYKLE -
KLGYDFKTGRNRFLTSWRSYDDPSSGKFTYELD-
KLGYDLKTGLNRFLTSWKSWDDPSSGDFLYELE-
KLGYDLKTGLNRFLTSWRGSDDPSSGDHLYKLE -
KLGYDLKTGLNRFLTPWRSSDDPSSGDFLYELE-
KLGYDLKTGLNRFLISWRSLDDPSSGNFSYSLE-
KLGYDFKKGLNRFLTSWRNSDDPSSGEISYKLD+
KLGYNLKTGLNRFLTAWRNSDDPSSGDYSYKLE -
KLGYDLITGLNRFLTSSRSLDDPSSGDYSYKFE-
KLGYYLKTGLNRFLTSSRSFDDPSSGDYSYKLE -
KLGYDLKTGLNRFLTSWRTSDDPSSGDYLYKLE -
KLGYDLKTGLNRFLTSWRSLDDPSSGDYSYKLQ-
KLGYDLKTGLNRFLTSWRSSDDPSSGEFLYELE-
KLGYDRKKGLNRFLTSWRNSDDPSSGEISYQLDA
KLGYDLKKGFNRFLISWRSSDDPSSGNYSYKLE-
KLGYDLKTEQNRFLTSWRNSDDPSSGEISYFLD-
KLGYDHKTGLNRLLTSWRSSDDPSRGEFSYQLD-
KLGYYLKTGLNRFLTSWRNFDDPSSGEFSYKLE -
KLGYDLKTGLNRFLTSWRSSDDPSSGNFSYKLE -
KLGYDHKTGLNRFLNSWRSLNDPSSGNYSYRLE-
KLGYDLKTGMNRFLTSWRSSDDPSSGDFSYKLE -
KLGYNLKTGLNRILTAWRNLDDPSSGDYYYKLE-
KLGYDLKTGLNRFLTAWRSLDDPSSGEISYKLE-
KLGFDLKTGLNRFLTSWRNYDDPSSGEISYKLD-
KLGYDLKTGLNRFLTSWRSSDDPSSGNFSYKLE -
KLGYDHKTGONRFLLSWRSSDDPSSGDYLYKLE -
KLGYDLKTRLNRFLVSWRSLDDPSSGNFSYRLE -

*e o sk * : *kk ok * s

TRG-FPEFFLLWR----NSR
LRN-IPEFYLLQ----GDFPE
IRRGLPEFILINQFLNQRVET
TRK-FPEFYLRS----GIFR
NRE-LPEFYLLQ----NGFEI
IRRGLPEFILINTFLNQRVET
TQS-LPEFYLSR----ENFP
SRR-LPEFYLMQ----GDVRE
MRR-LPEFYLWN----EDFP
TORGMPEFYLLI----NGSRY]
PRR-LPEFYLLQ----GDVRE
PGR-LPEFYLWK----GNIRT
PRR-LPEFYLSS----GVFLL
IQRGLPEFILINRFLNQRVV]
TRR-LPEFYLTI----GIFR
PRS-FPEFYIFN----DDFP
ARR-LPEFYLSS—----GIFRL
KRE-LPEFYLYK----GDFR
TQTGMPEFYLLQ----TGVQ
NRE-LPEFYLLK----SGFQ
SRR-LPEFYLLKG---SGFR
PRR-LPEFYLLL----GDVRE
PRK-LPEFYLWN----EDFP
ARS-YPEFYLIKK---KVFI(
TGR-LPEFYLSK----GIFP
TPSGMYEFYLLK----SGSR
TRR-LPEFYLSS----GVFRL
TESGMPEFYLLK----SGLR
TORGMPEFFIMK----EGSQG
TRR-LPEFYLLK----NGSPG
NOR-LPEFYLSSH---GIFRL
TRR-FPEFYLWS—----GVFIL
AQR-LPEFYLSS—----GVFRL
KRE-LPEFYVLR----NGFEI
PRR-LPEFYLLKR---RVFRL
TERGLPEFYLLK----NGLR
NOR-LPEFYLSSH---GIFRL
TRR-FPEFYLSS—----GVFRL
TRR-LPEFYLSK----RDVP
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WDGLRFSGIPEMOOQWEYMVSNFTENREEVAYTFQITNHNIYSRE
WNGIQFSGIPEDQKLSYMVYNFTENSEEVAYTFLMTNNSFYSRI
WNGMEFSGIPEVQGLNYMVYNYTENSEEIAYSFHMTNOSIYSRI
WNGIRFSGIPDDQKLSYMVYNFTDNSEEVAYTFRMTNNSIYSRI
WNGVRFSGIPDNQKLSYLVYNFTENSEEVAYTFRITNNSIYSRI
WNGIEFSGIPEVQGLNYMVYNYTENSEEIAYSFHMTNOSIYSRI
WNGIRFSGIPEDQKLSYMVYNFIENNEEVAYTFRMTNNSFYSRI
WNGIQFSGIPEDQKLSYMMYNFTDNSEEVAYTFLMTNNSFYSRI
WNGIEFIGIPEDQKSSYMAYNFTENSEGVAYTFRMTNNSLYSRI
WNGVQFNGIPEDQKLSYMVYNYIENDEEVAYSFRMTNNSIYSRI
WNGIRFSGILEDQKLSYMVYNFTENSEEVAYTFRMTNNSFYSRI
WSGIQFSGIPEDQRLSYMVYNFTENREEVAYTFOMTNNSFYSIL
WNGIRFSGLPDDOKLSYLVYNFTENNEEVAYTFOMTNNSFYSRI
WNGIEFNGIPEVQGLNYMVYNYTENSEEIAYTFHMTNOSIYSRI
WNGIRFSGIPDDOQKLSYLVYNFTENSEEVTYTFRMTNNSIYSRI
WNGIEFSGIPEDQKSSYMVYNFTENSEEVAYSFRMTNNSIYSRI
WNGIRFSGIPDDQKLSYMVYNFTENSEEVAYTFRMTNNSIYSKI
WNGIAFSGIPEDQQLSYMVYNFTENRDEAAYTFRMTNSSIYSKI
WNGVRFSGIPGDQELSYMVYNFTENTEEVAYTFRMTDNSIYSRI
WNGVRFSGIPENQKLSYMVYNFTENSEEVAYTFRMTNNSFYSRI
WNGVQFSGMPEDQKLSYMVYNFTQNSEEVVYTFRMTNNSIYSRI
WNGIQFSGIPEDQKLSYMVYNFTENSEEVAYTFRMTNNSFYSRI
WNGVRFSGIPEDQKLSYLVYNFTENSEEVAYTFRMTNNSFYSRI
WNGIRFSGIPEDQKLSYMVYNFTENREEIAYTFRMTNNSFYSRI
WNGIRFSGIPDDQKLSYLVDNFTDNSEEVTYTFRMTNNSIYSKI
WNGVRFSGIPGDQELSYMVYNFTENSEEVSYSFRMTNNSIYSIL
WNGIQISGIPEDONLHYMVYNFIENSEEVAYTFRMTNNSIYSRI
WNGVRFSGIPGDQYLSYMVFNFTENSEEVAYTFRMTTHSIYSRI
WNGVQFSGIPEDRKLSYMVYNFTENNEEVAYTFRVTNNSFYSRI
WNGVQFSGIPEDQKLSYMVYNFTENSEEVAYTFRMTDNSIYSRI
WNGIGFSGIPEDEKLSYMVYNFTENSEEVAYTFRMTNNSIYSRI
WNGIRFSGILEDQKLSYMVYNFTENSEEVAYTFRMTNNSMYTRI
WNGVRFSGIPDDOKLSYLVYNFTENSEEVAYTFRMTNSSIYSRI
WNGVRFSGIPENLKLSYMVYNFTENSEEVAYTFRMTNSSIYSRI
WNGIRFSGIPEDQKLSYMIYNFTENSEELAYTFRITNNSIYSIL
WNGVQFYGIPEDLKLSYMVYNYTENSEEVAYTFRVTNNSIYSIL
WNGIGFSGIPEDEKLSYMVYNFTENSEEVAYTFRMTNNSIYSRI
WNGIRFSGILDDQKLSYLAYNFTENSEEVAYTFRMINNSIYSRI
WNGIEFSGIPEDEKLSYMVYNFTENSEEAAYTFLMTNNNIYSRI

hvll

IISSEGYFRRLTWAPS
TVS-ELTLDRLTWIPP
TVSFLGHFERQTWNPS
KVSPDGFLORLTLIPT
TLT-EFTLDRFTWIPP
TLISEGYFQRLTWYPS
KLSSEGYLERLTWAPS
TVSSEGNFERLTWNPL
TISFEGFLERYTWTPT
TLSSTGYFERLTWAPS
TISSTGYFQRLTWAPS
TLNFLGYIERQTWNPS
TVT-DYALNRYTRIPP
IVSFSGYIQRQTWNPT
IISSEGYLQRLIWTPS
TVSVSGKFERQTWNPT
TINSEGRFQRLTWTPS
KVSSEGFLERLTWTPN
KVSSDGYLOQRLTLIPT
TISSEGYLERLTWTPS
TINSEGYLERQTWAPS
TVSSSGYFERLTWNPS
TISSEGYFERLTWTLS
TVSFSGYFERQTWNPS
KVSSDGVLERLTWTPN
TLGFSGDFQRLTWNPS
KISSEGFLERLTWTPN
KISPEGVLERLTRTPT
OISPEGLLERLTWTPT
TLSFEGDFQRLTWNPS
TVSFSGDFERQTWNPS
MLSFSGYIERQTWNPS
KVSSDGYLQRLTLIPK
TISSEGKLERLMWNPS
KVSSGEFLARLTTTPS
TLISKGDFQRLTWDPS
TVSFSGYFERQTWNPS
TINSEGSFQRLTWTPS
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SEEWNQLWNKP-NDHCDMYKR|
SVIWNVFWSSP-NHQCDMYRM|
SRDWSLFWTLP-TDVCDPLYL,
LGMWNAFWSFILDSQCDIYKM:
SIVWNLFWSSPVDIRCDIYKA
SWGWSLFWTLP-TDVCDPLYL,
IRIWNRFWSSPVDPQCDTYIM
SGIWNVFWSSP-NHQCDMYRM|
LGMWNVFWSSPVDAQCDMYRT]
SIAWNLFWSSPVDIRCDVYMA
SVIWNVFWSSPANPQCDMYRM
SVVWNVFWSSP-NHQCDMYRI
LGMWNRFWAFPLDSQCDTYRA|
SWGWSMFWSLP-TDVCDSLYF]
LGMWSVFWSFPFDSQCDSYRA|
TKIWQEFWSSPVSLOCDPYRI
LGMWNVFWSFPSDSQCDTYRI
SGAWNVFWSSPVNPECDLYMI
STTWNLFWYLPLENQCDMYMI
SIVWNLFWSSPVDIRCDMFRY]
SGMWNVFWSSPVDLQCDVYKI
SVVWNVFWSSP-NHQCDMYRM|
LGIWNVFWSSPVDFHCDLYVS
SNMWSVFWSSPVDLQCDVYKS
LGMWNMFWAFPMASQCDTYRR!
SIGWNLFWYLPLENQCDVYMV]
IGIWILFWSSPVDPQCDTYVM
SIQWNLFWYLPVENQCDVYMV]
TVAWNVFWSVPVDTRCDVYMA
SGTWNLFWSAPVDIQCDVYMT,
LELWNLFWSSPVDPQCDSYIM
IGMWNRFWAFPLDSQCDAYTA|
LRMWNVFWSFPLDSQCDSYRM:
SILWNLFWSSPVDIRCDVYKY]
LAMWNVFWFFPVDSQCDTYMM:
SWEWSLFWYSPAEPQCDVYKT,
LEIWNMFWSSPVDPQCDSYIM
LGMWNMFWSFPLDSQCDGYRM:
SGAWNVFWSSPENPECDLYMI

CGPYSYCDMNTSPICNCIGGFK
CGPYSYCDVNTQPICNCIQGFN
CGSYSYCDLITSPNCNCIRGF

CGPYAYCDVNTSPICNCIQGFN
CGPYSYCDGNTSPLCNCIQGFD
CGSYSYCDLITSPNCNCIRGF

CGPYAYCDVNTSPVCNCIQGFN
CGTYSYCDVNTSPSCNCIPGFN
CGPYSYCDVNTSPVCNCIQGFN
CGPDAYCNLNTSPLCNCIQGFK
CGPYSYCDVNTSPSCNCIQGFD
CGPYTYCDVNTSPSCNCIQGFN
CGPYSYCDLNTSPICNCIQGFN
CGSYSYCDLNTSPYCNCIRGF

CGPNAYCDVNTSPFCNCIQGFI
CGPYAYCDENTSPVCNCIQGFD
CGPYSYCDVSTSPICNCIQGFN
CGPYAYCDLNTSPSCNCIQGFN
CGRYAYCDVNTSPLCNCIQGFI
CGPYAYCDGNTSPLCNCIQGFD
CGPYSYCDVNTSPVCNCIQGFN
CGPYSYCDVNTSPSCNCIQGFK
CGPYSYCDVNTSPVCNCIQGFN
CGPYSYCDVNTSPVCNCVQGFY]
CGPYSYCDVSTSPICNCIQGFN
CGRYSYCDVNTSPLCNCIQGFN
CGPNAYCDVNTSPVCNCIQGFN
CGVYSYCDENTSPVCNCIQGF

CGPYAYCDMNTSPLCNCIQGFK
CGPYAYCDVNTSPVCNCIQGFI
CAAHAYCDVNTSPVCNCIQGFD
CGPYSYCDVTTSPICNCIQGFN
CGPNAYCDVNTSPICNCIQGFN
CGRYSYCDGNTSPLCNCIQGFD
CGPYSYCDVNTSPVCNCIQGFN
CGPYSYCDVNTSPVCNCIQGF

CGAYAYCDVNTSPVCNCIQGFN
CGPYAYCDANTSPICNCIQGFN
CGPDAYCDVNTSPSCICIQGFN
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RNLHEWTLRNGST]
GNVQOQWALRIPIS
KNPQOWDLRDGTR
SDVEQWDRRSWAG
WNMOHWNMGEAVA
KNPQOQWDLRDGTQ
RNIQQWDQRVWAQ
KNRQOWDLRIPIS
SNVQLWDLRDGAG
SNEQQWDVRDGSS
RNLQOQWALRISLR
ENVQOWALRIPIS
SNVEQWDQRVWAN
KNRQRWDLRDGSH
SNVVQWDQRVWAG
KNQQOQWDLRSHAS
SNVQOWDQRSWSG
GDVQQWDLRDWTS
WNKQOWDQRDPSG
WNLQOWDIGEPAG
LNVHQWDLRDGTS
GNVQQWALRNOQTIS
WNMQEWNLRVPAG
KNQQQWDVRVASS
SNVQOWDQRSWSG
SNEERWDLKDWSS
WNVQLWDQRVWAG
LNEQRWDLRDWSS
FNEQEWEMRDGSS
FDMOQWALRDGTG
RNTQQWDQRVWSQ
SNVEQWDLRSWFG
SNVQOWDQRVWAG
WNMEQWNMGEAAS
KYVEEWDLREWSS
RNVQOWELRNPSQ
RNIQRWDQRVWAQ
LDAEQWDLRSWSQ
RDLPQWDLRDWTS
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RKTRLNCGGDGFLCLRKMKLPDSSAATIVDRTI--DLGECKKRCLNDCNCTAYASTDIQNG
RRTPLSCNGDGFTRMKNMKFPDTRMATVDRSI--GVKECKKRCLSDCNCTAFANADIRNG
RTTOMSCSGDGFLRLNNMNLPDTKTATVDRTM--DVKKCEERCLSDCNCTSFATADVRNG
RRTRLSCSGDGFTRMKNMKLPETTMAIVDRSI--GVKECEKKCLSDCNCTAFSNADIRNG
RRTPLRCSDDGFTRMRKMKLPETTKAIVDRSI--GVKECKKRCLSDCNCTAFANADIRNG
RTTOMSCSGDGFLRLNNMNLPDTKTATVDRTI--DVKKCEERCLSDCNCTSFATIADVRNG
RRTQLSCSGDGFTRMKKMKLPETTMATVDRSI--GVKECKKRCISDCNCTAFANADIRNG
RRTRLGCSGDGFTRMKNMKLPDTTMAIVDRSI--SVKECEKRCLSDCNCTAFANADIRNR
RRTRLSCSGDGFTRMKNMKLPETTMATVDRSF--GLKECKKRCLSDCNCTAFANVDIRNG
RETRLSCSGDGFTRMKKMKLPETTTAIVDRSI--GVKECEKRCLSDCNCTAFANADIRNG
RRTLLSCNGDGFTRMKNMKLPETTMAIVDRSI--GLKECEKRCLSDCNCTAFANADIRNG
RRTRLSCNGDGFTRMKNMKLPDTTMAIVDRSI--GVKECKKRCLGDCNCTAFANADIRNG
RRTRLSCSGDGFTRIKNMKLPETTMAIVDRSI--GVKECEKRCLNDCNCTAFANADIRNG
RRTOMSCSGDGFLRLNNMKLPDTKTATVDRTT--DVKKCEEKCLSDCNCTSFATADVRNG
RRTRLSCSRDGFTRMKNMKLPETTMAIVDRST--GVKECKKRCLSDCNCTAFANADIRNG
RRTWLSCRGDGFTRMKNMKLPDTTAAIVDRSV--GVKECEKKCLSNCNCTAFANADIRNG
RRTQLSCSGNGFARMKNMKLPEIRMAIVDRSIGIGVKECEKRCLSDCNCTAFANVDIRNG
RRTRLRCSGDGFTRMKNMKLPETTMAIVDRSI--GMKECKKRCLSDCNCTAFANADVRNG
RRTRLSCNGDGFTRMKKMKLPETTMATVDRSI--GVKECEKRCLSDCNCTAFAKADIRNG
RRTLLSCSGDGFTKMKKMKLPDTRLAIVDRSI--GLKECEKRCLSDCNCTAFANADIRNG
RRTRLSCSGDGFTRMKNKKLPETTMAIVDHSI--GLKECKKWCLSDCNCTAFANTDIRNG
RRTRLSCNGDGFTRMKNMKLPDTTMAIVDRSM--SVKECEKRCLSDCNCTAFANADIRNR
RRTKLSCSGDGFTRMKNMKLPETTMAIVDRSI--GLKECEKKCLSDCNCTAFANADIRNR
RRTRLSCNGDGFTRMKNMKLPETTMAIVDRSI--GEKECEKRCLSDCNCTAFANADIRNG
RRTRLSCSGDGFTRMKNMKLPETTMAIVDRSI--GVKECKKRCLSDCNCTAFANADVQONG
RRTQLSCSGDGFTRMTKMKLPETKMAIVDRSI--GVKECRKRCLSDCNCTAFANADIRNG
RRTQLSCSGDGFTRMKKMKLPETTMAIVDRSI--GVKECEKRCLSDCNCTAFANADIRNG
RRTRLSCSGDGFTRMRKMKLPETKMANVYRSI--GVKECEKRCLSDCNCTAFANADIRNG
RGTRLSCSGDGFTRMKKMKLPDTMMAIVDRSI--GMKECEKRCLSDCNCTAFANADVRNG
RRTRLSCSSDGFTRMKNMKLPDTKMAIVDRSI--DVKECEKRCLSDCNCTAFANADIRNG
RRTRLSCSGDGFTRMKNMKLPETTMAIVDRSI--GVRECEKRCLSDCNCTAFANADIRNG
RRTRLSCSGDGFTRMKNMKLPETTMAIVDRSI--GVKECKERCLSDCNCTAFANADIRNG
RRTRLSCSGDGFTRMKNVKLPETTIATVDRSI--GVKECEKRCLSDCNCTAFANADIQNG
RRTPLRCSDDGFTRMRRMKLPETTNAIVDRSI--GVKECEKRCLSDCNCTAFANADIRNG
RRTQLSCSEDGFTRIKNMKLPETTKAIVDRGI--GVKECEKRCLSDCNCTAFANADVRNG
RRTQLSCSGDGFTRMKKMNLPETSMAVVDRSI--GVKECKKRCLSDCNCTAFANADIRNG
RRTRLSCSGDGFTRMKKMKLPETTMAIVDRSI--GVKECKKRCLSDCNCTAFANADIRNG
RRTQLSCNGDGFTRMRNMKLPETTMAIVDRSI--GEKECQKRCLSDCNCTAFANADIRNG
RRTRLSCRGDGFTRMKNMKLPETTMAIVDRSI--GIKECKKRCLSDCNCTAFANADIRNG
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GLGCVIWIEELLDIRNYASG---GODLYVRLADVDIGDER-——-- NIRGKIIGLAVGASV
GTGCVIWTGQLEDIRNYAVG---GONLYVRLAAADLVKKTTVKKSNANGKIIS-—————-
GLGCVFWTGELVAIRKFAVG---GODLYVRLNAADLDISSGEKR-DRTGKIIGWXIGSSV

GMGCVIWTGRLDDMRNYAA---DGODLYFRLAAVDLVKKR———-- NANWKIISLTVGVTV
GTGCVIWAGELQDIRTYFAE---GODLYVRLAAADLVKKR—-———- NANWKIISLIVGVSV
GLGCVFWTGELIAIRKFAVG---GODLYVRLDAADLDISSGEKR-DRTGKIIGWSIGVSV
GSGCVIWTERLEDIRNYATDAIDGODLYVRLAAADIAKKR-——-- NASGKIISLTVGVSV
GTGCVIWTGELEDMRNYAEG---GODLYVRLAAADLVKKR———-- NANWKIISLIVGVSV
GTGCVFWTGHLEDMRNYAAD---GODLYVKVAAADL —===———————————m—————————
GTGCVIWTTGLEDIRTYFAAD-LGODLYVRLAAADLVKKS ————- NANGKIIS-—-=-—-——-
GTGCVIWTGNLADMRNYVAD---GODLYVRLAVADLVKK-———— SNANGKIISLIVGVSV
GTGCVIWTGELADIRNYADG---GODLYVRLAAADLVKKR—-——-- DANWKII--IVGVSV
GTGCVIWTGRLDDMRNYAA---AGODLYVRLAAGDLVTKR—-——-- DANWKIISLTVGVSV

GLGCVFWTGDLVEIRKQAVV---GODLYVRLNAADL--ASGEKR-DRTKKIIGWSIGVTV
GTGCVIWTGQFHDMRNYGV---DGONLYVRLAAADL —===————————————————————

GTGCVIWTGELEDIRNYVAD---GODLYVRLAAADLVKK-———— RNSNGKIIGLIVGVSV
GTGCVIWTGRLDDMRNYAS---DGODLYVKLAAADIVKKR-———- NPNGKIIS-=-—-—-——-
GTGCAIWTAQLDDVRNYG---ADGODLYVRLAAADLVKRR———-- NANGKIIS-—-=-—-——-
GTGCVIWTGALEDIRNYYAD---GODLYVRLAAADLVKKR—-——-- NANWKIISV-—-———-
GTGCVIWTGHLODIRTYFAD---GODLYVRLAAADLVKKK—-——-- NANWKIISLIVGVSV
GTGCVIWTERLEDIRTYFTD---GODLYVRLAAADLVKK-———— RNANGKIASLIVGASV
GTGCVIWTGELEDMRNYAES---GODLYVRLAAADL—===————————————————————
GTGCVIWTGRLADMRNFVPDH--GODLYVRLAADDLVKK—-———— RNGNGKIIS—-=--———-

GTGCVIWTGELEDIRNYAAD---GODLYVRLAAADL—=—==——————————m—————————
GTGCIIRTGELEDIRNYAA---DSQODLYVRLAAADL——==————————————————————
GTGCVIWTGQLYDIRNYYAD---GODLYVRLAAADLVKKR—-——-- NANGKIIT---—-——-
GTGCVIWTEQLDDMRNYGTGATDGODLYVRLAAADI ——==————————————————————
GTGCVIWTGRLDDIRNYYAD---GODLYVRLAAADLVN--——————mmmm e ——

GTGCVIWTGQLDDMRNYFAAD-LGODLYVRLAAADLVKER-———- NANGKIIT---—-——-
GTGCVTWNRELEDIRSYISN---GODLYVRLAAADL—=—==————————————————————
GTGCVIWTGLLYDMRNYAIGAIDGODLYVRLAAADIAKKR-———- NANGKIISLTVGVSV
GTGCVIWTGELIDMRNYVA---DGODLYVRLAAADLVTKR—-———- NANWKIIS—-=—————-
GMGCVIWTGRFHDMRNYAA---DGODLYVRLAAADL —===——————————m—————————
GTGCVIWTGELEDIRTYYDD---GODLYVRLAAADLVKKR———-- NANWKIISLIVGVTV

GTGCVIWTGKLEDMRNYG---ADGODLYVRLAAADIIDKKG----NVNGKIISLTVGVSV
GTGCVIWTGELEDIRNYFDD---GODLYVRLAAADL—===————————————————————

GTGCVIWTGQLDDMRNYAIGATDGODLYVRLAAADIAKKR—-———- NANGEIIS-=--—-——-
GTGCVIWAGELIDMRNYGA---DGODLYVRLAAADLVEKR—-———-- NANWKIIS-—————-
GTGCVIWTGQLDDIRNYG-——=——————— o ——— TRR—=—-- NANGKIISLIIGVSV
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————— MRVVVPNCHHFYIFFVVLILIRSVFSSYVHTLSSTESLTISSKQTIVSPGEVFEL
-MQGVRYIYHH-FYTSLLVFVVMILFRSALSIYINTLSSTESLTISNNRTLVSPGDVFEL
—-—-——GVRNIYHHSYTFLLVFFVMILFRPAFS--LSTLSSTESLTISSNRTLVSPGNIFEL
————————————— TSFLLVFVVMILFRPTLSIYFNTLSSTESLTISNSRTLVSPGDVFEL
MKCVRNIYYQSYTFSFVLAFVVLILFHPAISMHFNTLLSTESLTISGNRTLVSPGHVFEL
MKGVRKTYDNSYTLSFLLVFFVMILFRPALSMYFNTLSSTESLTISNNRTLVSPGDVFEL
——————————————————————————————— IYFNTLSSTETLTISSNRTLVSPGDVFEL
——————————————— FLLVFFVMILFHPALSMYINTLSSTESLTISNNRTLASPGDVFEL
———————————— TFSFLIVLAVLILFHPALSIYVNTLLSTESLTISSNRTLVSPGNVFEL
————————————— TSILLVFVVMILFHPAFSIYINSLSSAGSLTISSNRTLVSPGNIFEL
MKRVONIYHH-SYTSFLLVFLVLILFHPALSIYVNTMSSSESLTISSNRTLVSPGGVFEL
———————————— TFSFLLVFVVMILFHPALSIYFNTLSSTESLTISTNRTLVSPGDVFEL
———————————— TFSYLLVFVVMILFHPALSIYINTLSSTESLTISSNRTLVSPGSIFEL
———————————— TFSFLLVFVVLILFHPALSIYFNILSSTETLTISGNKTLVSPGDVFEL
———————————— IFSFLLVFVLLILFHPVLSIYINTLSSTESLTISGNRTLASPGDDFEL
———————————— TFSVLLVFVVMFLFHPALSIYINTLSSTESLTISSNRTLVSPGDVFEF
———————————— TLSVLLVFVVMILFHPALSIYINTLSSTESLTISSNRTLVSPGNIFEL
———————————————— IFSFVVMILFHPALSIYINTLSATESLTISSKRTLVSPGNVFEL
————————— S-YTFSFLLVFLVLILFHPALSIYVNTMSSSESLTISSNRTVVSPGGVFEL
———————————— TFSFLLVFVVMILFHPALSIYINTLSSTESLKISSNRTLVSPGSIFEL
——————————— YTFSFLLVFLVLILFHPALSIYVNTMSSSESLTISSNRTLVSPGGVFEL
MKGVRNIYHHSYTLSFLLVFLVMILFRPAFS--INTLSPTESLTISSNRTLVSPGDVFEL
-MKGVRNIYHHSYTSFLLVFVVMILFRPTLSIYFNTLSSTESLTISNSRTLVSPGDVFEL
———————————— TFSFLLVFVVLNLFHPALSIYFNILSSTETLTISGNRTLVSPGNVFEL
———————————— TLYFLLVFFVLILPRPAFS--INTLSSTESLTISSNRTLVSPGNFFEL
————————————— TSFLLVYVVMILFHPALAIYINTLSATESLTISSNRTLVSPGNVFEL
—————————————— TFLLVFVVMILFLPALSIYINTLSSTESLTISSNRTLVSPGDVFEL
———————————— TFCFLLVFVVLILVHPALSIYFNILSSTESLTISGNRTLVSPGDVFEL
———————————— TFSFLLVFVVLILFHPALSIYFNILSSTETLSISGNRTLVSPGDVFEL
———————————— IFSFLLVFVVMILFHPALSIYFNTLSSTESLTISTNRTLVSPGDVFEL
MKGVHNIYHHSYTFSFLLVFLALILFHPALSTYVNTMSSSESLTISSNRTLVSPGGVFEL
———————————— TLSFLLVFFVLILFR--LAFSINTLSSTESLTISSSRTLVSPGNVFEL
———————————— TFSFLLVFVVSIIFHPALSIYINTLSSTESLTISGNRTLVSPGDDFEL
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GFFNPAATSRDGDRWYLGIWFKTNLER--TYVWVANRDNPLYNSTGTLKISDTNLVLLDQ
GFFTPGSSSR--—-WYLGIWYKKLPYI--TYVWVANRDNPLSNSTGTLKISGNNLFLLGD
GFFRTN--SR--—--WYLGMWYKKLSGR--TYVWVANRDNPLSNSIGTLKISNMNLVLLDH
GFFKTTSSSR----WYLGIWYKKLPGR--TYVWVANRDNPLSNSIGTLKISNMNLVILDH
GFFKNTLNSR----WYLGIWYKNLSDR--TYVWVANRDSSLSNAIGTLKFSGSNLVLRGR
GFFRTNSSSP--—--WYLGIWYKQLSER--TYVWVANRDSPLSNAMGILKISGNNLVILDH
GFFRTNSSSG--—--WYLGIWYKKVSYR--TSVWVANRDSPLFNAIGTLKISSNNLVLRGQ
GFFRTNSSSP--—--WYLGIWYKKVSDR--TYVWVANRDNPLSSSIGTLKISGNNLVILDH
GFFTPGSSSR----WYLGIWYKKLSDR--TYVWVANRDSPLSSSIGTLKISNMNLVLLDH
GFFRTNSSSR--—--WYLGIWYKQLSER--TYVWVANRDNPLSNSIGTLKISDMNLLLVDH
GFFKTLERSR--—--WYLGIWYKKVPWK--TYAWVANRDNPLSNSIGTLKISGNNLVLLGQ
GFFRTN--SR--—--WYLGMWYKKLPYR--TYVWVANRDNPLSSSIGTLKISGNNLVLLGH
GFFRTN--SR--—--WYLGMWYKELSER--TYVWVANRDNPISNSIGTLKISGNNLVLLGH
GFFTPRSSSR--—--WYLGIWYKKLYFRIKTYVWVANRDSPLFNAIGTLKISGNNLVLLDH
GFFKTISRSR----WYLGIWYKKISQR--TYVWVANRDSPLFNAVGTLKISGNNLVILGD
GFFKTNSSSR--—--WYLGLWYKKLPYR--TYVWIANRDNPLSNSIGTLKISDMNLVLLDH
GFFRTN--SR--—--WYLGVWYKELTEI--TYVWIANRDNPISNSIGILKISGNNLVLLGH
GFFKTTLSSR----WYLGIWYKKVSER--TYVWVANRDNPLSNSIGTLKISGNNLVLLGH
GFFTPLGRSR----WYLGIWYKEVPRK--TYAWVANRDNPLSNSIGTLKVSGNNLVLQGQ
GFFRTN--SR--—--WYLGIWYKKLPYR--TYVWVANRDNPLSNSTGTLKISGNNLVILGH
GFFKPLGRSR----WYLGIWYIKVPLK--TYAWVANRDNPLSSSIGTLKISGNNLVLLGQ
GFFRTNSR—-———-— WYLGMWYKKVSER--TYVWVANRDNPISNSIGSLKILGNNLVLRGN
GFFKTTSSSR----WYLGIWYKKLPGR--TYVWVANRDNPLSNSIGTLKISNMNLVILDH
GFFKTTSNSR----WYLGIWYKKLYFR--TYVWVANRDSPLS--TGTLKISGNNLVLLGH
GFFRTNSR—-———-— WYLGMWYKKLSVR--TYVWVANRDNPVANSVGTLKISGNNLVLLGH
GFFITNSSSR--—--WYLGIWYKKLTDR--TYVWVANRDNPLSSSTGTLKISGNNLVIFGH
GFFRTN--SR--—--WYLGMWYKKLPYR--TYVWVANRDNPLSNSIGTLKISGNNLVILGH
GFFRTTSSSR----WYLGIWYKKVYFR--TYVWVANRDNPLSRSIGTLRISNMNLVLLDH
GFFTTTSSSR--—--WYLGIWYKKVYFK--TYVWVANRDSPLSNATGTLKITGNNLVLLDF
GFFRTN--SR--—--WYLGMWYKKLPYR--TYVWVANRDNPLSSSIGTLKISGNNLVILGH
GFFKPSGRSR--—--WYLGIWYKKVSQK--TYAWVANRDNPLSNSIGTLKISGNNLVLLGQ
GFFKTTSSSR--—--WYLGMWYKKFPYR--TYVWVANRDNPLSNDIGTLKTSGNNLVLLDH
GFFKTTSRSR--—--WYLGIWYKKISER--TYVWVANRDSPLSNAVGTLKISGNNLVLLDH
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FDTLVWSTNLT-GVLRS-PVVAELLSNGNLVLKDSKTNDKDGILWQSFDYPTDTLLPQOMK
SNKSIWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDYPTDTLLPEMK
SNKSVWSTNLTRENVRS-PVVAELLANGNFVVR—-———-— DPSGFLWQSFDYPTDTLLPEMK
SNKSVWSTNHTRGNERS-LVVAELLANGNFLMRDSNSNDAYGFLWQSFDYPTDTLLPEMK
SNKFVWSTNLTRGNERS-PVVAELLANGNFVIRYSYNNDASGFLWQSFDFPTDTLLPEMK
SNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDYPTDTLLPEME
SNKSVWSTNLTRGNERF-PVVAELLANGNFVIRYSNKNDASGFLWQSFDYPTDTLLPEMK
SNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFNFPTDTLLPEMK
SNKPVWSTNLTRGNERS-PVVAELLANGNFVMRYSNNNDSSGFLWQOSFHYPTDTLLPEMK
SNKSVWSTNLTRGNERSSLVVAELLANGNFVMRDSNNNDAGGFLWQSFDYPTDTLLPEMK
SNNTVWSTNFTRGNARS-PVIAELLPNGNFVMRHSNNKDSNGFLWQSFDFPTDTLLPEMK
SNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNINDASGFLWQSFDFPTNTLLPEMK
SNKSVWSTNLTRENERS-PVVAELLANGNFVMR—-———-— DSSGFLWQSFDFPTDTLLPEMK
SNKSVWSTNLTRGNERS-LVVAELLANGNFVMRDSDINDATGFLWQSFDYPTDTLLPEMK
SNNSVWSTNHTRGNERS-PVVAELLANGNFVIRYSNNNDASGFLWQSFDYPTDTLLPEMK
SNKSVWSTNLTRGNERS-PVVAELLPNGNFVIRYFNNNDASGFLWQSFDYPTDTLLPEMK
SNKSVWSTNLTRENERS-PVVAELLANGNFVMR—-——-— DSSGLLWQSFDYPTDTLLPEMK
SNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDYPTDTLLPEMK
SNNTVWSTNITRGNARS-PVIAELLPNGNFVMRYSNNKDPSGFLWQSFDFPTDTLLPEMK
SNKSVWSANLTRGSERS-TVVAELLANGNFVMRDSNKNDA--ILWQSFDFPTDTLLPEMK
SNNTVWSTNLTRGNARS-PVIAELLPNGNFVIRHSNNKDSSGFLWQSFDFPTDTLLPEMK
SNKSVWSTNITRRNERS-LVLAELLGNGNFVMRDSNNKDASEYLWQSFDYPTDTLLPEMK
SNKSVWSTNHTRGNERS-LVVAELLANGNFLMRDSNSNDAYGFLWQSFDYPTDTLLPEMK
SNKSVWSTNLTRRNERS-PVMAELLANGNFVMRDSNNNDASGFLWQSFDFPTDTLLPEMK
SSKSVWSTNLTRRNERS-SVVAELLANGNFVMRDSNNNDASRFLWQSFDYPTDTLLPEMK
SNKSVWSTNLTIGNERS-PVVAELLANGNFVMRDPNNNEASGFLWQSFDYPTDTLLPEMK
SNKSVWSTNLTRGSERS-TVVAELLANGNFVIRYSNNNDASGFLWQSFDFPTDTLLPDMK
SNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASGFLWQSFDFPTDTLLPEMK
SNKSVWSTNLTRGNERS-PVVAELLANGNFVMRDSNNNDASEFLWQSFDFPTDTLLPEMK
SNKSVWSTNLTRGSERS-TVVAELLGNGNFVMRDTNNNDASEFLWQSFDYPTDTLLPEMK
SNNTVWSTNLTRENVRS-PVIAELLPNGNFVMRYSNNKDSSGFLWQSFDFPTDTLLPEMK
SNKSVWSTNVTRGNERS-PVVAELLANGNFVMRDSNNNNASQFLWQSFDYPTDTLLPEMK
FNKSVWSTNLTRGNERS-PVVAELLANGNFVIRYFSNNDASGFLWQSFDYPTDTLLPEMK
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MGWDVKKGLNRFLRSWKSQYDPSSGDFSYKLE
LGYDLKTGLNRFLTSSRNFDDPSSGDYSYKLE
LGYDLKTGLNRFLVSWRSSDDPSSGDFSYKLL
LGYDLKIGLNRSLTSWRSPDDPSSGYFSYKLE
LGYYLKTGLNRFLTSWRNFDDPSSGEFSYKLE
LGYDLKTRLNRFLTSWKNSDDPSSGEISYKLL
LGYDLKTEQNRFLTSWRNSDDPSSGEISYFLL
LGFKLKTGLDRFLTSWRSSDDPSSGEFLYKL(Q
LGYDRKTRLNRYLTSWRNSDDPSSGEISYFLL
LGYNLKKGLNRFLTSWRSSEDPSSGEISYKLE
LGYNLKTGRNRFLTSWKSSDDPSSGNFAYKLL
LGFKLKTGLNRFLTSWRSSNDPSSGNFSYKLE
LGYDLKTRLNRFLVSWRSLNDPSSGNFSYRLE
LGYDRKKGLNRFLTSWRNSDDPSSGETSYKLL
LGYDLKKGMNRFLTSWRNSDDPSSGNIKYQLL
LGYDLKKGLNRFLTSWRSSDDPSSGEFSYKLE
LGYDLKTGLNRFLISWRSLDDPSNGNFSYSLHE
LGYDLKTGLNRFLISWRSSNDPSSGNFSYKLE
LGYDLKTGRNRFLTSWKGSDDPSSGNFVYKLL
LGYDLKTGLNRFLTSWRSSDDPSSGNFSYKLE
LGYDLKTGRNRFLTSWKGSDDPSRGNFVYKLL
LGFQPKTGLNRFLTSWRSSDDPSSGDFSYKLE
LGYDLKIGLNRSLTSWRSPDDPSSGYFSYKLE
LGYDHKKRLNRFLTSWRNSDDPSSGEFSYQLL
LGYDLKTGLNRFLTAWRSSDDPSSGEISYKLE
LGYDLKTGLNRFLISWRSSDDPSSGEITYKLE
LGYDLKKGFNRFLISWRSSDDPSSGNYSYKLHE
LGYDLKTGLNRFLTAWRNSDDPSSGDYSYKLHE
LGYDLKTGHKRFLTSWRNSDDPSSGEISYILL
LGYNLKKGLNRLLISWRSSDDPSSGDYSYKLE
LGYDFKTGRNRFLTSWRSYDDPSSGKFTYELL
LGYDLKTGLNRFLTSWRSSDDPSSGDYSYKLE
LGYDIKTGLNRFLTSWRSYDDPSSGEIVYKLL
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TRG-FPEFFLLWR----NSR
-PRRLPEFYLLL----GDVRE
IQRGLPEFYTFK----DNTL
GSRRLPEFYLMQ----GDVRE

TRR-LPEFYLLK----NGSPG

TORGLPEFYLLK----DGLR
TESGMPEFYLLK----SGLR
TRR-FPEFYLSS----GVFLL
IQTGMPEFYLLQ----SGAR
MRR-LPEFYLWN----EDFP
LRRGLPEFILINTFLNQRVET,
AQR-LPEFYLWN----EKFP
TRR-LPEFYLSK----RDVP

TORGLPEFYLLI----NGSRG

TORGMPEFYLLK----EGSR
PRR-LPEFYIFI----EDIP
KRE-LPEFYLYK----GNFR
-NRELPEFYLQOQ----NDIR
IRRGLPEFILINTFLNQRVET
NOR-LPEFYLSSH---GIFRL
IRRGLPEFILINQFLNQRVET
AQR-LPEFYLWNK---ELFR
GSRRLPEFYLMQ----GDVRE

TORGMPEFLVLK----EGYPG

PRR-LPEFYLLKR---RVFRL
PRR-FPEFYIFS----DDFR
TRR-LPEFYLSS----GVFRL
NRE-LPEFYLLK----SGFQ
TORGMPEFFLLE----NGFITI
PRR-LPEFYLLKR---GVFR
IQTGLPEFILINRFLNQRVV]
-LRRLPEFYLWK----GSIRT
TORGMPEFFLLK----NDFP
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GLRFSGIPEMQOWEYMVSNFTENREEVAYTFQITNHNIYSRE]
GIQFSGIPEDQKLSYMVYNFTKNSEEVAYTFRMTNNSFYSRI
GIRFSGIPEEQQLSYMVYNFTENSEEVAYTFLVTNNSIYSRI
GIQFIGIPEDQKSSYMMYNFTDNSEEVAYTFVMTNNGIYSRI
GVQFSGIPEDQTLSYMVYNFTENSEEVAYTFRMTDNSIYSRI]
GVKFSGIPEDQKLNYMVYNFIENSEEVAYTFRMTNNSIYSRI]
GVRFSGIPGDQYLSYMVYNYTENSEEVAYTFRMTTHSIYSRI
GIRFSGLPDDQKLSYLVYNFTKNNEEVAYTFRMTNNSFYSRI
GVRFSGMPGDQKLNYMVYNFTENSEDVAYTFRMTNKSIYSRI
GIEFSGIPEDQKSSYMAYNFTENSEGVAYTFRMTNNSIYSRI
GMEFSGIPEVQGLNYMVYNYTENSEEISYSFHMTNQOSIYSRI
GIEFSGIPEDKELSYMVYNFTENSEEVAYTFLMTNNSIYSRI
GIRFSGIPEDEKLSYMVYNFTENSEEAAYTFLMTNNNIYSRI
GIRFSGIPEDLRLSYMVYNFIENSEEVAYTFRMTNNSIYSRI
GVQFYGIPEDQKLSYMAYNFIENSEEVAYTFRMTNNSIYSRI
GIRFSGILEDQKLSYMVYNFTENSEEVAYAFRMTNNSIYSRI
GIAFSGIPEDQKLSYMVYNFIENSDEAAYTFRMTNSSIYSKIL
GIGFSAIPEDRKLSYMVYNFTENSEEVAYTFLMTNDSIYSRI]
GIEFSGIPEVQGLNYMVYNYTENSEEIAYSFOMTNQOSIYSRI
GIGFSGIPEDEKLSYMVYNFTENSEEVAYTFRMTNNSIYSRI
GMEFSGIPEVQGLNYMVYNYTENSEEISYSFHMTNOSIYSRI
GIRFSGIPEDQKLSYMVYNFTENSEEVAYTFLLTNSSIYSRL
GIQFIGIPEDQKSSYMMYNFTDNSEEVAYTFVMTNNGIYSRI
GVRFSGIPEDQKLSYMVYNFTENSEEVAYSFRVTNNSIYSRI
GIRFSGIPEDQKLSYMIYNFTENSEELAYTFRITNNSIYSIL
GIGFIGIPEDQNSTYIVYNFTENSEEVAYSFRMTNNSIYSRI
GIQISGIPEDONLHYMVYNFIENSEEVAYTFRMTNNSIYSRI
GVRFSGIPENQKLSYMVYNFTENSEEVAYTFRMTNNSFYSRI
GVQFSGIPDDQKLSYMVYNFIENSEEVAYTFRVTNNSIYSRI
GIQFNGIPEDQTLSYMVYNFTENSEEVAYTFLMTNNSFYSRI
GIEFSGIPEVQGLNYMVYNYTENSEEIAYSFOMTNQOSIYSRI
GIQFSGIPEDQRLSNMVYNFTENSEEVAYTFOQMTNNSFYSTL
GIGFSGLPEDHKLGYMAYNFIENSEEVAYSFRMTNNSIYSRI

ke o2 s s kg .k 3 gkgk gk skk g

TMSSTGALKRFRWISSSE
TINSEGYLERLTWAPSSV
TINFSGFFERLTWTPSLV
KLSSDGYLERLTWAPSSG
OLSPEGLLERLTWTPTSG
OVSPAGFLARLTTTPTAW
KISSKGFLERLTWTPTSI
TLNFLGYIERQTWNPSLG
KVSSEGFLERLTWTPNSI
TVSSEGNFERLTWNPLLG
TVS-ELTLNRFTWIPPSS
TINSAGYFQRLTWDPLLG
TISSDGSFQRLTWTPSSG
TISSEGLLERWTWAPASF
KINSDEYLDRLTWTPTST
TLSSEGYFQRLTWTPSSV
TINSEGRFQRLTWTPSSG
OMSSEGDLRRLMWTPTSW
TVS-EFTLDRFTWIPPSW
TLSSKGDFQRLTWDPSLE
TVS-EFTFDRLTWIPPSR
IVSSEGYIERQTWNPTLG
KLSSDGYLERLTWAPSSG
KINSEGFLERLTWTPASS
TVSSEGKLERLMWNPSLA
IITSEGYFQRLMWTPSTE
TLGFSGDFQRLTWNPSIG
KVSSDGYLORLTLIPISI
KISSEGFLERLTLTPMSS
TINFEGDFQRLTWAPSSI
TVS-DYTLNRFTRIPPSW
TISSTGYFERLTWAPSSV
EINSDGDLERLIWTPTSW
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EWNQLWNKP-NDHCDMYKR
VWNVFWSSP-NHQCDMYRM
IWNPIWSSPASFQCDPYMI
AWNVFWSSP-NHQCDMYRM
TWNLFWSAPVDIQCDVYMT,
EWNWFWYAPEDPQCDVYKT,
AWNLIWYLPVENQCDVYMV|
MWSRFWAFPLDSQCDTYRA
TWNMFWYLPLENQCDIYMI
MWNVFWSSPVDAQCDMYRT]
AWSLFWTLP-TDVCDPLYL
MWNVFWSSPVDLOCDSYRR
AWNVFWSSPVNPECDLYMI
SWNLFWSLPADTWCDVYMA|
AWNLFWSAPVDIRCDVYMA
VWNLFWSSPANVECDLYRYV|
AWNVFWSSPENPECDLYMI
EWSLFWSAPVDPQCDVYKT,
GWSLFWTLP-TDVCDPLYL
IWNMFWSSPVDPQCDSYIM
DWSLFWTLP-TDVCDPLYL
MWNVFWSFPLDSQCESYRM
AWNVFWSSP-NHQCDMYRM
AWNLFWSVPVDTRCDVYMS
MWNVFWFFPVDSQCDTYMM
IWQVFWSSPMSLOCDPYRI
IWILFWSSPVDPQCDTYVM
AWNLFWSSPVDIRCDMFRYV|
AWNLLWSSPVDIRCDVYIV|
VWTVFWSSPVNPQCDIYRM
GWSLFWSLP-TDVCDSLYF
VWNVFWSSP-NHQCDMYRI
EWSLFWSSPVDLQCDVYKT,

* s x * * e

CGPYSYCDVNTSPSCNCIQGF

CGTYSYCDVNTSPSCNCIPGF
CGPYAYCDVNTSPVCNCIQGF

CGVYSYCDENTSPMCNCIQGF
CGPYSYCDLNTSPICNCIQGF
CGRYAYCDVNTSPLCNCIQGF
CGPYSYCDVNTSPVCNCIQGF
CGSYSYCDLITSPNCNCIRGF
CGPYAYCDVTTSPVCNCIQGF
CGPDAYCDVNTSPSCICIQGF
CGPYAYCDVNTSPECNCIQGF
CGPDAYCDVSTSPVCNCIQGF
CGPNGYCDMNTSPSCNCIQGF
CGPYAYCDLNTSPSCNCIQGF
CGPYAYCDLNTSPLCNCIQGF
CGSYSYCDLITSPNCNCISGF
CGAYAYCDVNTSPVCNCIQGF
CGSYSYCDLITSPNCNCIRGF
CGPYSYCDVNTSPVCNCIQGF
CGTYSYCDVNTSPSCNCIPGF
CGPYAYCDVNTSPVCNCIQGF
CGPYSYCDVNTSPVCNCIQGF

CGPNAYCDVNTSPVCNCIQGF

CGPYSYCDGNTSPLCNCIQGF
CGPYSYCDVNTSPVCNCIQGF
CGSYSYCDLNTSPYCNCIRGF
CGPYTYCDVNTSPSCNCIQGF

CGPYAYCDLNTSPLCNCIQGF
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CGPYSYCDMNTSPICNCIGGFKP

CGPGSYCDVNTLPLCNCIQGFKP

CGPYAYCDLNTSPLCNCIQGFKPFDEQQWDLRNPSG

CGPYAYCDESTSPMCICIQGFDP

CGPYAYCDGNTSPLCNCIQGFDP

RNLHEWTLRNGST
GNVQOQWALRNQIS
LNVQEWDMRDHTR
KNRQOWDLRIPIS
PFDMOQWALRDGTG

LNEQRWDLRDWSS
SNVEQWDQRVWAN;
SNEERWDLKDWSS
SNVQLWDLRDGAG;
KNPQOWDLRDGTQ
RFVERWDIRDWSA
KDLPQWDLRDWTS
SNEQQWDLRDGSA|
SDEQQWDLRDPSS
RNMQOWDLRDPSS
GDVEQWDLRDWTS
SNVQOWDLRNPSS
KNPQOWDLRDGTQ
RNIQRWDQRVWAG
KNPQOWDLRDGTQ
SNVEQWDLRSWSG;
KNRQOWDLRIPIS
SNEQQWDMRDGAS
MYVEEWDLREWSS
KNRQOWDLRSHAS
WNVQLWDQRVWAG
WNLQOWDIGEPAG
PFIVORWDMGDGAG
KNRQOQWDVRIFLS
KNRQRWDLRDGSH
KNRQOWDLRIPIS
SNVQOWDLRNPSA
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GCKRR
GCIRR
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GCVRT
GCIRR
GCIRR
GCVRG
GCIRG
GCIRR
GCIRR
GCIRR
GCVRR
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GCVRR
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GCKRR
GCIRG
GCIRR
GCIRR
GCIRR
GCVRR
GCIRR
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GCVRT
GCKRR
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TRLNCGGDGFLCLRKMKLPDSSAAIVDRTID--LGECKKRCLNDCNCTAYASTDIQNGGL
TRLSCNGDGFTRMKNIKLPDTRMAIVDRSIG--LKECEKRCLSDCNCTAFANADIRNRVT
TRLSCRGDGFTRMKNMKLPETTMATVDRSIG--VKECEKKCLSDCNCTAFANADIRDGGT
TRLSCNGDGFTRMKNMKLPDTTMAIVDRSMG--VKECEKRCLSDCNCTAFANADIRNGGT
TRLSCSSDGFTRMKNMKLPDTKMAIVDRSID--VKECEKRCLSDCNCTAFANADIRNGGT
TPLSCSGDGFTRMKNMKLPETTMAVVDRSIG--VKECEKMCLSDCNCTAFANADIRNGGT
TRLSCSGDGFTRMRKMKLPETKMANVYRSIG--VKECEKRCLSDCNCTAFANADIRNGGT
TRLSCSGDGFTKMKNMKLPETTMAIVDRSIG--VKECEKRCLNDCNCTAFANADIRNGGT
TRLSCSGDGFTRMRKMKLPETKMAIVDRSIG--VKECEKRCLSDCNCTAFANADIRNGGT
TRLSCSGDGFTRMKNMKLPETTMATVDRSFG--LKECEKRCLSDCNCTAFANADIRNGGT
TOMSCSGDGFLRLNNMNLPDTKTATVDRTID--VKKCEERCLSDCNCTSFAAADVRNGGL
TRLSCSGDGFTRMKNMKLPETTMAIVDRTIG--LKECRKRCVRDCNCTAFANADIRNGGT
TRLSCRGDGFTRMKNMKLPETTMAIVDRSIG--IKECKKRCLSDCNCTAFANADIRNGGT
TRLSCNGDGFTRMKRMKLPETTMAIVDRSIGIGVTECEKRCLSDCNCTAFANADIRNGGT
TPLSCKGDGFTRMKKMKLPETRMAIVDRSIG--VKECEKRCLSDCNCTAFANADIRNGGT
TLLSCGGDGFTRMMKVKLPDTTMAIVDRSIG--LKECKKRCLGDCNCTAFANADTRNGGT
TRLSCSDDGFTRMKNMKLPETTMAIVDRSIG--MKECKKRCLSDCNCTAFANADVRNGGT
TRLGCSGDGFNKMKNMKLPETTTAIVDRSIG--MKECKKRCLSDCNCTAFANADIRNGGT
TRLSCSEDEFLRLNNMNLPDTKTATVDRTID--VKKCEERCLSDCNCTSFAIADVRNGGL
TOQLSCNGDGFTRMKNMKLPETTMAIVDRSVG--VKECEKRCLSDCNCTAFANADIRNGGT
TOMSCGRDGFLRLNNMNLPDTKTATVDRTMD--VKKCEERCLSDCNCTSFAAADVKNGGI
TRVSCSGDGFTRMKNMKLPETTMATVDRSIG--VKECEKKCLSDCNCTAFANADIRNGGT
TRLSCNGDGFTRMKNMKLPDTTMAIVDRSMG--VKECEKRCLSDCNCTAFANADIRNGGT
TOQLSCSDDGFTRMKKMKLPDTTMAIVDRSIG--VKECEKRCLSDCNCTAFANADIRNGGT
TLLSCSEDGFTRMKNMKLPDTTMAIVDRSIG--LKECEKRCLSDCNCTAFANADIRNGGT
TRLRCSGDGFTRMKNMKLPDTTTAIVDRSIG--VKECEKRCLSDCNCTAFANADIRNGGT
TOQLSCSGDGFTRMKKMKLPETTMAIVDRRIG--VKECEKRCLSNCKCTAFANADIRNGGT
TLLSCSDDGFTKMKKMKLPDTRLAIVDRSIG--LKECEKRCLSDCNCTAFANADIRNGGT
TPLSCSGDGFTRMKNMKLPDTTMAIVDRRIG--VKECKKRCLSNCNCTAFANADIRNGGT
TRLSCNGDGFTRMKNMKLPETTMAIVDRSIG--LKECEKRCLSDCNCTAFANADIRNGGT
TOMSCSGDGFLRLNNMNLPDTKTASVDRTID--VKKCEEKCLSDCNCTSFATADVRNGGL
TRLSCNGDGFTRMKNMKLPDTTMAIVDRSIV--LKECKKRCLGDCNCTAFANADIRNGGT
TRLSCRGDGFTRMKNMKLPETTIATVDRNIG--LKECKKMCLSDCNCTAFANADIRNGGT
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GCVIWIEELLDIRNYASG---GQODLYVRLADVDIG----DERNIRGKIIGLAVGASVILF
GCVIWTGELEDMRNYAEG---GQDLYVRLAAADLV—----KKRNGNWKIISLIVGVSVVLL
GCVIWTGRLDDMRNYAVS---GQODLYVRLAAADVV—----EKRTANGKIVSLIVGVCVLLL
GCVIWTGELEDMRNYAEG---GQELYVRLAAADLG-====—=————————— o ————————
GCVIWTGELEDIRNYIGN---GQODLYVRLAAADLV—----KKRKANGKIISLIVGVS-VLL
GCVIWTGELEDIRNYFD---DGODLYVRLAAADLV----KKRNANGKTITLIVGVGLLFI
GCVIWTGRLDDIRNYYAD---GQODLYVRLAAADLV----KKRDANWKIISLIVGVSVVLL
GCVIWTGELEDMRNYAAA---GQODLYVRLAAGDLV—----TKRNANWKIISLAVGVSVLLL
GCVIWTGDLEDLRNYYA---DGODLYVRVAAADLV—--—--KKSNANWKIIS——==—————-—
GCVFWTGRLDDMRNYAADH--GQODLYVKVAAADLV—-—-—--KKRNANGKNIS====——=——=——
GCVFWTGELVAIRKFAVG---GODLYVRLNAADLDLSSGEKRDRTGKIIGWSIGVSVMLI
GCVIWTVLLEDMRNYADG----QDLYVRLAAADLV----KKRNANGKIIS—-===—————-
GCVIWTGOLDDIRNYGTD---GODLYVRLAAADLV—----KRRNANGKIIS—===—————-
GCVIWTTGLEDIRTYFADD-IGODLYVRLAAADLV—--—--KKRNANGKIIP-—-————————
GCVIWTRELEDIRTYSAAD-LGODLYVRLAAADLV—--—--KTRNENGKIIT--=-—-—————-
GCVIWTGELEDIRNYIRD---GODLYVRLAAADLV—----KKRNANGKIVS—==———————
GCVIWTAQLDDVRNYGAD---GODLYVRLAAADLV----KRRNANGKIIS—-===—————-—
GCVIWTERLHDIRNYFD---NGODLYVRLAAADLG----QERNANGKIII--=-=-—————-—
GCVFWTGELVAIRKFAVG---GODLYVRLNAADLDISSGEKRDRTGKII—-====——————
GCVIWTGOLDDMRNYAIGATDGODLYVRLATADIA----EKRNANGEIIS—=-==-—————-—
GCVFWTGELVAIRKFAVG---GODLYVRLNAADLDISSGEKRDRTGKII—-====——————
GCVIWTGRLDDMRNYVADH--GQDLYVRLAAADLV—----KKRNADGKIISSTVAVSVLLL
GCVIWTGELEDMRNYAEG---GQELYVRLAAADLV—----KKRNGNWKIISLIVGVSVVLL
GCVIWTGELEDIRNYFA-V-LGODLYVRLAAADLA----KKRNANGKIVTLT-—-—————-
GCVIWTGKVEDMRNYGAD---GODLYVRLAAADIID---KKRNANGKIISL-=-=-————=—-
GCVIWTGELEDIRTYVAD---GODLYVRLAAADLV----RKRNANGKIVS—==———————
GCVIWTEQLDDMRNYGTGATDGQODLYVRLAAADIA----KKRNANGKIISVTVAVSILLL
GCVIWTGHLODIRTYYDE---GQDLYVRLAADDLV—----KKKNANWKIISLIVGVSVVLL
GCVIWTGALQDIRTYYDD---GQODLYVRLAAADLV----QKRNAKGKIITLIVGVS-VLL
GCVIWIGRLDDMRNYVPDH--GQDLYVRLAAADLV—----KKRNVNVKIISLIVGVSVLLL
GCVFWTGDLVEIRKQAVV---GODLYVRLNAADLDFSSGEKRDRTGTIIGWSIGVSVMLI
GCVIWIGELADIRNYADG---GQDLYVRLAAADLV----KKRNGNWKIISLIVGVSVVLL
GCVIWTGRLHDIRNYAA---DGODLYVRLAAVDLA----QKRNANGKIIT-—-—-=—————-
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Supplemental Figure 2. Amino acid-sequence alignment of the PAN_APPLE domains
of SRK variants from A. lyrata (AISRKx) and A. halleri (AhSRKX).

The sequences are aligned relative to the sequence of the A. lyrata SRKb variant used
in this study. Potential N-glycosylation sites are shown in red type.

SRKb_ PAN RLNCG-GDGFLCLRKMKLPDSSAAIV-DRTIDLGECKKRCLNDCNCTAYASTDIQONGGLG 58
A1SRK1 PLNCG-KDRFLPLKQMKLPDTKTVIV-DRKIGMKDCKKRCLNDCNCTAYANTDI--GGTG 56
A1SRK3 QLNCK-GDGFYWLRNMKLPETSGAIV-DKRIGLKECEERCIENCNCTAFANTNIQODGGSG 58
A1SRK4 PLSCR-RDGFLPMKKMKLPTTTMATV-DGRISGKECKQKCLMDCNCTAYANADIKNGGLG 58
A1SRK5 PLNCL-EDGFIKLKKMKLPASTTAIV-DKRIGLKECEEKCKQYCNCTAYANTDTRNGGTG 58
A1SRK6 QLSCS-GDGFFLMRKMKLPATTGAIV-DKRIGVKECEEKCINNCNCTAFANTNIQODGGSG 58
A1SRKS8 QLSCS-GDRFFRLSKMKVPDTMGAIV-DKRIGLKECEERCINDCNCTAFANTNIQDRGSG 58
A1SRK10 PLSCS-GDGFMRLERMKLPDTTMAIV-DRSINVKECEERCHSDCNCTAFANADIRNGGTG 58
A1SRK11 RLSCN-GDGFHKLKKMKLPDTTAAIV-DWKIDLKECKKRCLENCNCTALANIITGDGRTG 58
A1SRK12 QLNCG-GDGFFKLKKVKLPETTAAIV-DRKIGLKDCEKRCLSYCNCTAYANTDIQNDGSG 58
A1SRK14 QLSCD-GDGFFWLRNMKPPDTSGAIV-DKRIGLKECEERCIKECNCTAFSNMNIQODGGKG 58
A1SRK15 QLSCT-GDGFLRLOKMKLPDTVEAIVVDRRIGIKECEKRCQIDCNCTAFANIDIQONGGLG 59
A1SRK18 QLSCN-GDGFFWLRNITPPDTAGAIV-DKRIGLKECEERCIENCNCTAFANTNIQODGGSG 58
A1SRK19 QOLSCNGGDGFYQLKKVKLPDTTMALV-DTRIGLKECEVKCLANCNCTAYANMDIRNGGSG 59
A1SRK23 PLNCS-EDGFVQLKNMKLPDTEEVIV-DRRISTKECRERCLGDCNCTAFANTDIQNGGWG 58
A1SRK28 QLNCN-GDGFFWLRNMKLPDTSGAIV-DKRIGLKECEERCIENCNCTAFANTNIQONGGSG 58
A1SRK30 RLSCSRGDVFFQLKNTKLPDTTWTIV-NKSIDMEECKERCLRDCNCTAYANTDIRNGGSG 59
A1SRK33 PLSCG-GDGFVRLEKMKMPDTTKAVV-DWNIGMKDCRKKCLSDCNCTAYANADIRNGRLG 58
* ok * k. . . % 3 PR ek, ok *kkkk g, *
SRKb_ PAN CVIWIEELLDIRNYASGGQDLYVRLADVD 87
A1SRK1 CVMWIGELLDIRNYA-————————————— 71
A1SRK3 CVLWTRELADIRRYVDAGQDLYVRL---- 83
A1SRK4 CVIWTGELVDIRTYVVGGQDLYVRM--—-- 83
A1SRK5 CVIWIGKFDDVRYYPAAGQDLYIRL---- 83
A1SRK6 CVIWTSELTDIRSYADAGQDLYVRV-—-—— 83
A1SRK8 CVIWTGELLDIRSFADAGQDLYVRV-—-—-- 83
A1SRK10 CVIWTGELEDIRNY-=—=——————————— 72
A1SRK11 CVIWTVELEDLRNYPT-—=————=—————— 74
A1SRK12 CVMWTGELADIRNYANAGQDLYVRL---- 83
A1SRK14 CVIWTKELADIRRYADGGQDLYVRL---- 83
A1SRK15 CVFWTKELLDIRNYAVEGQODLYVRL---- 84
A1SRK18 CVLWTRELEDIRRYVDAGQODLYVR====— 82
A1SRK19 CVIWTRELEDIRTFAAAGQODLYVRL---- 84
A1SRK23 CVIWTGELMDIRNYAIDGQDLYVRL---- 83
A1SRK28 CVLWTRELADIRRYVDAGQODLYVR====— 82
A1SRK30 CVIWTGELKDIRNYPATGODLYVR====— 83
A1SRK33 CLTWTRELVDIRNYVAEGODLYVR====— 82
kg Kk 23 Kek g

Accession numbers: AISRK1 (AAK19317.2), AISRK3 (AAK19313), AISRK4 (AAK19315.2),
AISRKS (AAK19311.2), AISRK6 (ABF71371.1), AISRK8 (AAO16816.1), AISRK10 (AAO16817.1),
AISRK11 (AAO16818.1), AISRK12 (AAO16819.1), AISRK14 (AAO16820.1), AISRK15
(AGC54823.1), AISRK18 (ABF71374.1), AISRK19 (AAK19319.2), AISRK23 (AAK19318.2),
AISRK28 (AAO16825.1), AISRK30 (ACP31395.1) and AISRK33 (ACH78228.1).



SRKb_PAN
AhSRK2
AhSRK3
AhSRK5
AhSRK6
AhSRK?7
AhSRKS
AhSRK9
AhSRK11
AhSRK12
AhSRK14
AhSRK15
AhSRK16
AhSRK17
AhSRK18
AhSRK19
AhSRK20
AhSRK21
AhSRK22

SRKb_PAN
AhSRK2
AhSRK3
AhSRK5
AhSRK6
AhSRK?7
AhSRKS
AhSRK9
AhSRK11
AhSRK12
AhSRK14
AhSRK15
AhSRK16
AhSRK17
AhSRK18
AhSRK19
AhSRK20
AhSRK21
AhSRK22

RLNCGG-DGFLCLRKMKLPDSSAAT-VDRTIDLGECKKRCLNDCNCTAYASTDIQNGGLG
-LSCIG-DKFIRLSNMKLPPTTEVI-VDKRIGFKDCEERCTSNCNCLAFANTDIRNGGSG
-LNCKG-DGFYWLRNMKLPETSGAI-VDKRIGLKECEERCIENCNCTAFANTNIQDGGSG
-LSCKGGDKFLHLKNMKLPDTTSVI-VDRRIGVKECKRRCLSNCNCTAVANADIRNGGFG
-LNCGR-DEFFQLMNIKLPATTATI-VDKRLGVKECEEKCRENCNCTAYANMDIQNGGPG
-LICEG-DEFLPLKRMKLPDTAEVI-VDRIISLEQCKDRCIKNCNCTAFANADIRKGGSG
-LSCRG-DGFFMLTKVKLPNTFGAV-VDKRIGLKECEERCINNCNCTAFANTNLEDGGSG
-LSCDG-DGFFWLRNMKPPDTSGAI-VDKRIGLKQCEERCIKECNCTAFSNMNIQDGGKG
-LSCNG-DGFHKLKKMKLPDTTSAI-VDWKIDLKECKKRCLENCNCTALANTITRDGRTG
RLSCSE-KRFLRLKKMKLPVTMDAI-VDRKIGKKECKERCLGDCNCTAYANID----GSG
RLNCTG-DGFSQLTKMKSPATKAVI-VYNKMSLKDCKEECIKNCSCTAFANKDIRNDGSG
KLSCTG-DGFWKLSKVKLPDTKSVI-VDKKIDAEECEMRCLONCNCTAFANKDIRNGGSG
PLSCTG-DGFLQLKKMKLPDTTTEAIVDRIIDVKECEDKCINDCNCTAFANAIQ-YGRSG
PLNCDG-DGFVKLRNMKLPGTTAVI-VDKSIRLTDCEERCAKNCNCTAFANTDIRDGGSG
PLSCKE-KEFVQLKKMKLPDTT-EVTVDRIVGVEECONRCITDCNCTAFANVIR-NGGLG
QOLSCSG-DRFFRLSRMKVPDTMGAI-VDKRIGLKECEERCINDCNCTAFANTNIQDRGSG
PLSCSG-DGFVPLKKMKLPDTTMTI-VDRRIGVKECKEKCLRNCNCTAYAKADITNGGVG
QOLSCTG-DGFLRLOKMKLPDTVEAIVVDRRIGIKECEKRCQIDCNCTAFANIDIQNGGLG
PLSCNG-DGFLQLTKMKLPDTMTAT-VDRSIGVKECEKRCLGNCNCTSFASADVQONGGWG

* * * * L3k *x ¢ * . sk % ek k2 e *

CVIWIEELLDIRNYASGGQDLYVRLADVD 87

CVIWIEEFVDI————mmm e 68
CVLWTRELADIRRYVDA-——————————— 74
CLMWIGELLDIRNYPTT-——————————— 75
CVIWI———— e 62
CVIWTGVLKDM-——— e mmmmmmmm 68
CVMWTRELNDIRTFVDA-——————————— 74
CVIWTKELADIRRYADG--—————————— 74
CVIWTVELEDLRNYATD-—-—————————— 74
CLIWTGDFLDIRNYGHE-——————————— 71
CVIWTGELGDIRNSTAT-——————————— 75
CVIWTGELVDMRTYSTA-——————————— 75
CVIWTGKLRDIRNYANS-——————————— 75
CVIWIGELVDIRNFAAP———— e 75
CVIWTRKLODMRNYPDS-——————————— 74
CVIWTGELLDIRSFADA-——————————— 75
CVIWTGELVDIRNYVVG-—— e — 75
CVFWTKELLDIRNYAVE-——————————— 76
CIMWTGELIDIRNYARR-——————————— 75

ke k

Accession numbers: AhSRK02 (ABU88943.1), ANSRKO3 (ABU88944.1), AhSRKO5
(ABU88945.1), AhSRKO06 (ABU88946.1), AhSRKO7 (ABU88947.1), AhSRKO8 (ABU88948.1),
AhSRKO09 (ABU88949.1), AnSRK11 (ABU88950.1), ARSRK12 (ABU88951.1), AhSRK14
(ABU88953.1), AhSRK15 (ABU88954.1), AhSRK16 (ABU88955.1), AhSRK17 (ABU88956.1),
AhSRK18 (ABU88957.1), AnSRK19 (ABU88959.1), ANSRK20 (ABU88960.1), AhSRK21
(ABU88961.1) and AhSRK22 (ABU88962.1)

58
57
57
58
57
57
57
57
57
54
58
58
58
58
57
58
58
59
58



	PLANTCELL 2014 
	tpc131987 yamamoto suppl info
	Suppl Table1
	Suppl Table2
	Suppl Table3
	Supplemental Figure 1
	N-glycan Supplemental Figure 1 1
	N-glycan Supplemental Figure 1-1
	N-glycan Supplemental Figure 1-1


	Supplemental Figure 2




