File S1: Alignment file of all CAD enzymes used in this study
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GHEXXGXXXXV GDXXXXXXXXXXCXXCXXXX
SDMFAKEGVMPATPFPIVPGHEVVGLVDAVGEGVLGSWSAGDRVGVGWFGGACYHCDRCR 99
ADVIWTQNKHNDSMYPLVPGHEIVGVVRDVGSDVK-CFKVGDHVGVGTYVNSCGDCENCN 122
ADVIWTRNMENDSIYPLVPGHEIAGVVTEVGADVK-GFKVGDH-—---———---—-— DCENCN 96
GDVIWTRNKHNDSMYPLVPGHEIAGVVTEVGSEVK-GFKVGDHVGVGTYVNSCQDCENCN 114
ADVAWTRNILNNSMYPLVPGHEIAGVVTEVGADVK-SFKVGDHVGVGTYVNSCRDCENCN 107
————————— MKLCLNEFNMSRHEIAGVVTEVGADVK-SFKVGDHVGVGTYVNSCRDCENCN 50
ADVAWTRNMLNNSMYPLVPGHEIAGVVTEVGSDVK-GFKVGDHVGVGTYVNSCRDCEYCD 107
ADVAWTRNMLNNSMYPLVPGHEIAGVVTEVGSNVK-GFKVGDHVGVGTYVNSCRDCECCN 107
ADVAWTRNMHTDSMYPLVPGHEIAGVVTEVGSAVE-RFKVGDHVGVGTYVNSCRDCENCN 197
ADVAWTHNMLNNSMYPLVPGHEIAGVVTEVGSDVK-GFKVGDHVGVGTYVNSCRDCEICN 107
ADVVWTRNMHNDSMYPLVPGHEIAGVVTEVGSDVK-GFKVGDHVGVGTYVNSCRDCESCN 107
ADVVWTRNMHNDSMYPLVPGHEIAGVVTEVGSDVK-GFKVGDHVGVGTYVNSCRDCESCN 107
TDIHQAKNDLGASKYPMVPGHEVVGEVVEVGPEVT -KFRAGEVVGVGVIVGCCRQCRPCK 105
TDIHQAKNDLGASKYPMVPGHEVVGEVMEIGPEVT -KCRAGDVVGVGVIVGCCRECRPCK 77
TDIHQAKNHLGASKYPMVPGHEVVGEVVEVGPEVT-KYSAGDVVGVGVIVGCCRECHPCK 107
TDIHQAKNHLGASKYPMVPGHEVVGEVVEVGPEVT-KYSAGDVVGVGVIVGCCRECHPCK 66
TDIHQAKNELGGSKYPMVPGHEVVGEVVEVGPEVS -RYRAGDIVGVGVIVGCCRECRPCK 98
TDIHQAKNELGASKYPMVPGHEVVGEVEEVGPEVT -KYRAGDVVGVGVIVGCCRECRPCK 107
TDIHQAKNELGASKYPMVPGHEVVGEVVEVGPDVT-RYRAGDVVGVGVIVGCCRECHPCK 107
TDIHQAKNELGASKYPMVPGHEVVGEVVEVGPEVT -KYRAGDVVGVGVIVGCCRECRPCK 107
TDIHQAKNELGASKYPMVPGHEVVGEVVEVGPEVT -KYRAGDVVGVGVIVGCCRECRPCK 107
TDLHFIHNDWGITMYPVVPGHEITGVVTKVGTNVA-GFKVGDRVGVGCIAASCLDCEHCR 108
TDLHFIHNDWGITMYPVVPGHEITGVVTKVGTNVS-GLKAGDRVGVGCIAASCLDCEHCR 92
SDLHFIHNDWGITMYPVVPGHEITGIVTKVGTNVS -GFKVGDRVGVGCIAASCLDCEHCR 92
SDLHFIHNDWGITMYPVVPGHEITGIVTKVGTNVS -GFKVGDRVGVGCIAASCLDCEHCR 108
TDLHFIHNDWGITMYPVVPGHEITGIVTKVGTNVS-GFKVGDRVGVGCIAASCLDCEHCR 108
SDLHFIHNDWGITMYPVVPGHEITGIVTKVGTNVS-GFMVGDRVGVGCIAASCLDCEHCR 108
TDLHFIHNDWGITMYPVVPGHEITGIVTKVGTNVS-GFMVGDRVGVGCIAASCLDCEHCR 108
TDLHFIHNDWGITMYPVVPGHEITGMVTKVGTNVS-GFMVGDRVGVGCIAASCLDCEHCR 108
SDLSTIKNEWGNAKYPVVPGHEIVGVVTDVGPSVT-RFKVGDNVGVGYMASACRDCANCQ 113
SDLSTIKNEWGNAKYPVVPGHEIVGVVAEVGSSVA-RFAAGDTVGVGYIASTCRACANCR 105
—————————————————————— MVGVVAEVGSSVT-RENVGDKVGVGYIASTCRACPSCQ 37
SDLSTIKNEWGNAKYPVVPGHEIVGVVTDVGASVT -RFKAGDNVGVGYIASACRACTNCL 104
TDLSTIKNEWGNAKYPVVPGHEIVGVVTEVGSSVT -RFKAGDKVGVGYIASTCRACPNCQ 104
SDLSTIKNEWGNAQYPVVPGHEIVGVVTEVGSSVT-RFKAGDKVGVGYIASTCRACPNCQ 712
TDLHVVKNDWGNAMYPVVPGHE IVGVVTGVGAGVT -KFKAGDTVGVGFFVGSCRTCDSCG 180
TDLHIVKNDWGNAMYPVVPGHEIVGVVTGVGAGVT-KFKAGDTVGVGYFVASCRGCECCG 180
————————————— MYPVVPGHEIVGVVTGVGAGVT-KFKAGDTVGVGYFVASCRGCECCG 46
TDLHVIKNDWGNSLYPVVPGHEILGIVADVGSGVK-KFKAGDTVGVGYFVGSCRSCESCG 104
TDLHVIKNDWGNALYPVVPGHEIVGVVAGVGSGVK-KFKAGDTVGVGYFVGSCRSCESCG 105
TDLHIIKNDWGNALYPVVPGHEILGVVVDVGSGVK-KFKAGDTVGVGYFVGSCRSCECCR 79
TDLHITIKNDWGNALYPIVPGHEIVGVVADVGSGVK-KFKAGDTVGVGYFVGSCRSCECCG 77
TDLHITIKNDWGNALYPVVPGHEILGVVGDVGSGVK-KFKAGDTVGVGYFVGSCRSCECCG 104
TDLHIIRNDWGNALYPVVPGHEILGVVAGVGSGVK-KFKAGDTVGVGYFVGSCRSCECCG 159
TDLHTIKNEWGNAMYPVVPGHEIVGVVAGVGAGVT-RFKAGDTVGVGYFVDSCRACDSCG 105
TDLHIIKNEWGNAMYPVVPGHEIVGVVTGVGAGVT -KFKAGDTVGVGYFVDSCRACDSCG 105
TDLHIIKNEWGNAMYPVVPGHEVVGIVTDVGRGVK-NFKTGETVGVGYFVDSCRTCESCS 105
TDLHIIKNEWGNALYPVVPGHEVVGIVTDVGRGVK-NFKAGETVGVGYFVDSCRTCESCS 104
SDLHTIKNEWGNAMYPVVPGHEVVGIVTDVGRSVK-NFKAGETVGVGYFVDSCRTCESCS 219
TDLHTIKNEWSNAMYPVVPGHEVVGIVTDVGRGVK-NFKAGETVGVGYFVDSCRTCESCS 105
SDLHCIKNEWKHSIYPLVPGHEIAGVVTEVGKNVT-RFKAGDRVGVGCMVNSCRSCESCN 113
SDLHSIKNEWKNATYPLVPGHEIAGVVTEAGKNVT -KFKGGDKVGVGCMVNSCHSCDSCN 103
SDLHSIKNEWKNTIYPIVPGHEIAGVVTEVGKNVT-KFTAGEKVGVGCMVNSCHSCESCS 126
SDLHSIKNDWKNTIYPIVPGHEIAGVVTEVGKNVT-RLNVGDKVGVGCIVNSCQSCESCN 114
SDLHSIKNEWKNAIYPIVPGHEIAGVVTEVGKNVT-KFKAGDKVGVGCMVNSCQSCESCN 113
SDLHSIKNDWKNAIYPIVPGHEIAGVVTEVGKNVT-KFKAGDKVGVGCMVNSCQSCESCN 114
SDLHSIKNDWKNAIYPIVPGHEIAGVVTEVGKNVT -KFKAGDKVGVGCMVNSCQSCESCN 114
SDLHSIQNEWKNAIYPIVPGHEIAGVVTEVGNNVT -KFKAGDKVGVGCMVNSCQSCESCN 111
SDLHIIKNEWKNTVYPIVPGHEIAGVVTEVGKNVT-NFRAGDKVGVGCMVNSCQSCGSCN 114
SDLHSIKNEWKNAIYPIVPGHEIAGVVTEVGKNVT -KFKAGDKVGVGCMVNSCQSCDNCN 66
SDLHSIKNEWKNAIYPIVPGHEIAGVVTEVGKNVT-KFKAGDKVGVGCMVNSCQSCDNCN 77
SDLHTIKNEWRNAVYPVVAGHEITGVVTEVGKNVA-RFKAGDEVGVGCMVNTCGGCESCR 120
SDLHTIKNEWKNAIYPVVPGHEIVGVIAEVGEKVE -RFKAGDKVGVGCMVNTCQSCESCK 116
SDLHTIKNEWRSAIYPVVAGHEIVGLINEVGKNVQ-EFKVGDKVGVGCMVNTCQSCESCK 115
SDLHTIKNEWRNATYPVVAGHEIVGLITEVGKNVQ-MFKAGDKVGVGCMVNTCQSCESCK 113
SDLHTIKNEWRNAIYPVVAGHEIVGLITEVGKNVQ-KFKAGDKVGVGCMVNTCQSCESCK 111
TDLHHLRIT-ADSVFPLVPGHEFVGEVAAVGEEVT-AHAVGDPVAVGNIVDSCGECRRCR 78
SDIHQVRGEWGGETFPMVPGHEIIGTVAEVGSDVT -EHAVGDTVGVGCFVDSCLECEACK 180
SDIHQARGEWGGESFPMVPGHEIVGEVVEVGSAVS-GHAVGDLVGVGCFVDSCLECEACQ 112
SDIHTVKGDWGPQPFPVVPGHE IVGRVAEVGDEVT -THRVGDRVGVGCLVNSCRECVNCR 102
SDIHQARNEWGGSEFPMVPGHEIAGTVSAVGAEVS -QYAVGDRVGVGCFVDSCRECDNCR 109

* . * * * * *
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XXXE

RGDFITCENGRI-—-—-——-—-—-—- PGVTFDGGYAEALVVPADALARVPD-—--—---— ELGA
SFLENYCSN-TVFTEFNRID---TDGSVTMGGYSNHIVVRQRYCFKIPD--——--—-— GYPL
SSLENHCSK-CVVTYNSVD---SDGTVTKGGYSSHILVHQRYCFKIPA--—-————— DYPL
SFLENHCSK-FVFTYNSID---TDGTVTKGGYSSHIVVHERYCHKIPD--—--—-— GYPL
SSLENYCSQ-HVFTEFNGVD---TDGTVTKGGYSTHIVVHERYCFKIPD--—-———-—-— GYPL
SSLENYCSQ-HVFTEFNGVD---TDGTVTKGGYSTHIVVHERYCFKIPD--—--—-— GYPL
SFLENHCSK-FVFTEFNGVD---TDGAVTKGGYSTHIVVHERYCFKIPD--——--—-— GYPL
SFLENHCSN-FVFTENGID---ADGTVTKGGYSTHIVVHERYCFKIPD--—-———-—-— GYPL
SFLEIHCSN-FVFTEFNGVD---TDGTVTKGGYSTHIVVHERYCFKIPD--——--—-— GYPL
SFLENHCSK-HVFTEFNGVD---TDGTVTKGGYSTHIVVHERYCFKIPD--—-—-——-—-— GYPL
SFLEVHCSK-FVSTFNGVD---TDGTVTKGGYSTHIVVHKRYCFKIPD----—--— GYPL
SFLENHCSK-FVFTEFNGVD---TDGTVTKGGYSTHIVVHERYCFKIPD--—--—-— GYPL
ANVEQYCNK-RIWSYNDVY---TDGRPTQGGFSSAMVVDQKFVVKVPD-—————--— GLAP
ANVEQYCNK-RIWSYNDVY---TDGRPTQGGFSSAMVVDQKFVVKVPA-—-—-—-——--— GLAP
ANVEQYCNK-RIWSYNDVY---TDGRPTQGGFASAMVVDQKFVVKIPA-—-————--— GLAP
ANVEQYCNK-RIWSYNDVY---TDGRPTQGGFASAMVVDQKFVVKIPA---—-——--— GLAP
ANVEQYCNK-KIWSYNDVY---TDGRPTQGGFSSAMVVDQKFVVKVPA-—-—-—-——--— GLAP
ANVEQYCNK-RIWSYNDVY---TDGRPTQGGFASTMVVDQKFVVKVPA-—-————-—— GLAP
ANVEQYCNK-RIWSYNDVY---TDGRPTQGGFSSAMIVDQKFVVKVPV-—-——-—— GLAP
ANVEQYCNK-KIWSYNDVY---TDGRPTQGGFSSAMVVDQKFVVKIPV-—————--— GLAP
ANVEQYCNK-KIWSYNDVY---TDGRPTQGGFSSAMIVDQKFVVKVPA-—-—-—-———— GLAP
RSEENYCDK-VALTYNGIF---WDGSITYGGYSGMLVAHKRFVVRIPD-—-——-—- TLPL
RSEENYCDK-VTLTYNGIF---WDGSVTYGGYSSMLVAHKRFVVRIPD-—--—-——— NLPL
RSEENYCDK-VALTYNGIF---WDGSVTYGGYSNMLVAHKRFVVRIPD---——-—— NLPL
RSEENYCDK-VALTYNGIS---WDGSVTYGGYSNMLVAHKRFVVRIPD-—-—-—-——— NLPL
RSEENYCDK-VTLTYNGIF---WDGSVTYGGYSNMLVAHKRFVVRIPD---——--—- NLPL
SSEENYCDK-VTLTYNGIF---WDGSVTYGGYSNMLVSHKRFVVRIPD-—---—--— NLPL
SSEENYCDK-VTLTYNGIF---WDGSVTYGGYSNMLVAHKRFVVRIPA--—-———-—-— NLPL
RSEENYCDK-VTLTYNGIF---WDGSVTYGGYSNMLVAHKRFVVRIPD-—--——-—- NLPL
EGFENYCAG-LVPSEFNSAL---PDAAAVHGGFSELAVVHEHFVLRIPG-—--—-——— ASPL
DGFENYCAG-LVPSFNAAL---PDGATVHGGFSELAVVNQRYVVRIPG--GGGGASPAPL
EGFENYCAG-LVPSEFNSAL---PDGTKVHGGFSELAVVHEHFVLRIPD---——--—- ASPL
EGFENYCAG-LVPSEFNSAL---PDGATVHGGFSELAVVHEHFVLRIPD-—---——— ASPL
EGFENYCAG-LVPSENSAL---PDGATVHGGFSELAVVHEHFVLRIPD---——--—- ASPL
EGFENYCAG-LVPSEFNSAL---PDGAKVHGGFSELAVVHEHFVLRIPD-—--—-——— ASPL
KGYENYCPT-MVITSNGKD---YGGAATQGGFSDAIVVNEHYVLRVPA-——-——-—— GLPL
NGYENYCAK-MVTTCNGVDHDHGGGAATQGGFSDAIVVNEHYVLRVPA-——-——-—— GLPL
NGYENYCAK-MVTTCNGVDHDHGGGAATQGGFSDAIVVNEHYVLRVPA-—————--— GLPL
KGYENYCSG-MVLTSNGVDQEHG-GEVTKGGFSDVMVVNEDYVVRVPD——-——-—— GLPL
KGYENYCSG-MVMTSNGVDKEHG-GEVTKGGFSDVMVVNEDYVVRVPD—-——-—-—-——— GLAL
KGYEQYCSK-VVFTSNGVDHDHG-GAVTQGGFSDVMVVNQDYVVRVPD———-——-—— GLPL
KGYENYCSE-MVLTSNGVDREHG-GAVTQGGFSDVMVVNEDYVVRVPD-——-——-—— GLPL
KGYEQYCSR-MVLTSNGVDHDHG-GAVTQGGEFSDVMVVNQDYVVRVPD———-—-—-——— GLPL
KGYEQYCSR-MVLTSNGVDHDHG-GAVTQGGFSDVMVVNQDYVVRVPD-——-——-—— GLPL
KGDENYCPT-MVITSNGTD---YGGATTQGGFSDVMVVRQDYVLRVPA-—-—-—-——— SLPP
KGYENYCPT-MVITSNGTD---YGGATTQGGFSDVMVVRQDYVVRVPA-——-————— SLPP
KGYENYCPT-LVPTSNGVD---YDGATTLGGFSDVLVVNQDYLVRVPE-—-——-—— SLPL
KGHENYCPT-LVLTSNGVD---YDGATTQGGEFSDIVVVNQDYVVRVPE-—-—-—-——— SLPL
KGYGNYCPT-LVPTSNGVD---YDGATTLGGFSDVVVVNQDYVVRVPE-——-——-—— SLPL
KGYENYCPT-LVLTSNGVD---YDGATTLGGEFSDVVVVNQDYVVRVPE-——-—-—-——— SLPL
NGFENHCPE-GVFTYNSVD---KDGTVTYGGYSSMVVVHERFVVMFPE-———-——--— AMPL
QGLENHCPG-VIFTYNSVD---KDGTVTYGGYSSMVVVHERFVVRFPE-—-——-—— AMPL
QGFENHCPG-IILTYNSVD---LDGTVTYGGYSSMVVVHERFVVRFPD-—-—-—-——— AMPL
QGFENLCPG-IILTYNSVD---RDGTVTYGGYSSMVVVHERFVVRFPE-—-——-—— AMPL
EGFENHCPG-IIFTYNSVD---RDGTVTYGGYSTMVVVHERFVVRFPE-—-—-—-——— AMPL
EGFENHCPG-MIFTYNSVD---RDGTVTYGGYSTMVVVHERFVVRFPE-—-——-—— AMPL
EGFENHCPG-MIFTYNSVD---RDGTVTYGGYSTMVVVHERFVVRFPE-—-——-—— AMPL
EGFENHCPG-MIFTYNSVD---RDGTVTYGGYSTMVVVHERFVVRFPE-——-—-—-——— AMPL
EGFENHCPG-SIFTYNSVD---RDGTVTYGGYSTMVVVHERFVVRFPE-——-——-—— AMPL
DGFENHCPG-IIFTYNSVD---RDGTVTYGGYSTMVVVHERFVVRFPE-—-———--— AMPL
EGFENHCPG-IIFTYNSVD---RDGTVTYGGYSTMVVVHERFVVRFPE--———-—-— AMPL
DGCENYCSGGVVFTYNSVD---RDGTRTYGGYSDAVVVSQRFVVRFPSSAGGGAGAALPL
EGAENYCSR-IVFTYNSRD---RDGTVTYGGYSDLVVVSERFVVRFPD———-—-—-——— GLPL
EGSENYCSK-IVFTYNSLD---RDGTTTYGGYSDLVVVSERFVIRFPD-—-——-—- SLPL
EGSENYCSK-IVFTYNSLD---RDGTITYGGYSDLVVVSERFVVRFPD———-—-—-——— GLPL
EGSENYCSK-IVFTYNSLD---KDGTITYGGYSDLVIVSESFVVRFPD-——-——-—-— GLPL
EGQENWCPAYVLTYAGRDR---HDGSRTLGGYSGEYVVRERFVHARPT - ————-—— DLDP
DGEEQYCTKGVVQTYNDEA---YDGEKTFGGYSAQVVVRDHFVVRVPE-——-———--— GMDL
DGEEQFCSKGVVQTYNDQG---YDDEPTHGGYSQQVVVRDHFVVRIPD-—--—-—--— GVDL
NGDEQYCLDGSVPTYAGTD---RDGTTTQGGYSTHVVVDADFVLRVPA-————-—— GIDP

AGEEQFCTKGEVQTYNGRE---YTGEQTFGGYSTQVVVDENYVLRIPE-—--—-—--— GVEL
*

Kk .. . *

140
170
144
162
155
98

155
155
245
155
155
155
153
125
155
114
146
155
155
155
155
156
140
140
156
156
156
156
156
161l
159
85

152
152
760
228
231
97

154
155
129
127
154
209
153
153
153
152
267
153
161
151
174
162
161
162
162
159
162
114
125
177
164
163
161
159
127
229
161
151
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GXXXGXXGLGGXGHXXVKXXKXXGXXVTVXSX
EEAAPLLCAGVTTFHALRSSPLR----PGDLVAVQGIGGLGHLGIQFAARMGCEVVAISR 196
AEAAPLLCAGITVYTPMMWHNMN---QPGKSLGVIGLGGLGHMAVKFGKAFGLNVTVEST 227
SKAAPLLCAGITVYTPMIRHNMN---QPGKSLGVIGLGGLGHMAVKFGKAFGLKVTVFEST 201
AEAAPLLCAGITVYTPMMRHNMN---QHGKSLGVIGLGGLGHMAVKFGKAFGLKVTVEST 219
EKAAPLLCAGITVYSPMMRHNMN---QPGKSLGVIGLGGLGHMAVKFGKAFGLKVTVIST 212
EKAAPLLCAGITVYSPMMRHNMN---QPGKSLGVIGLGGLGHMAVKFGKAFGLKVTVIST 155
AKAAPLLCAGITVYTPMMRHOMN---QPGKSLGVIGLGGLGHMAVKFGKAFGLKVTVFEST 212
AKAAPLLCAGITVYTPMMRHKMN---QPGKSLGVIGLGGLGHMAVKFGKAFGLKVTVFEST 212
AKAAPLLCAGITVYTPMMRHNMN---QPGKSLGVIGLGGLGHMAVKFGKAFGLKVTVEST 302
AKAAPLLCAGITVYTPMMRHNMN---QPGKSLGIIGLGGLGHMAVKFGKAFGLKVTVFEST 212
AKAAPLLCAGITVYTPMMRHNMN---QPGKSLGIIGLGGLGHMAVKFGKAFGLKVTVEST 212
AKAAPLLCAGITVYTPMMRHNMN---QPGKSLGIIGLGGLGHMAVKFGKAFGLKVTVFEST 212
EQAAPLLCAGVTVYSPLKHFGLM---TPGLRGGILGLGGVGHMGVKVAKSMGHHVTVISS 210
EQAAPLLCAGVTVYSPLKHFGLM---AAGLRGGILGLGGVGHMGVKVAKSLGHHVTVISS 182
EQAAPLLCAGLTVYSPLKHFGLM---SPGLRGGVLGLGGVGHMGVKVAKSMGHHVTVISS 212
EQAAPLLCAGLTVYSPLKHFGLM---SPGLRGGVLGLGGVGHMGVKVAKSMGHHVTVISS 171
EQAAPLLCAGVTVYSPLKHFGLM---APGLRGGILGLGGVGHMGVKVAKSMGHHVTVISS 203
EQAAPLLCAGVTVYSPLKHFGLM---SPGLRGGILGLGGVGHMGVKVAKSMGHHVTVISS 212
EQAAPLLCAGVTVYSPLKHFGLM---APGLRGGILGLGGVGHMGVKVAKSMGHHVTAISS 212
EQAAPLLCAGVTVYSPLKHFGLM---APGLRGGILGLGGVGHMGVKVAKSMGHHVTVISS 212
EQAAPLLCAGVTVYSPLKHFGLM---APGLRGGILGLGGVGHMGVKVAKSMGHHVTVISS 212
DAAAPLLCAGITVYSPMKQHGMLQADAAGRRLGVVGLGGLGHVAVKFGKAFGLHVTVIST 216
DAAAPLLCAGITVYSPMKQHGMLQ---AGRTLGVVGLGGLGHVAVKFGKAFGLRVTVIST 197
DAAAPLLCAGITVYSPMKQHGMLQ---AGRRLGVVGLGGLGHVAVKFGKAFGLGVTVIST 197
DAAAPLLCAGITVYSPMKQHGMLQ---AGRRLGVVGLGGLGHVAVKFGKAFGLRVTVIST 213
DAAAPLLCAGITVYSPMKQHGMLQ---AGRRLGVVGLGGLGHVAVKFGKAFGLRVTVIST 213
DVAAPLLCAGITVYSPMKQHGMLQ---AGRRLGVVGLGGLGHVAVKFGKAFGLRVTVIST 213
DAAAPLLCAGITVYSPMKQHGMLQ---AGRRLGVVGLGGLGHVAVKFGKAFGLRVTVIST 213
DAAAPLLCAGITVYSPMKQHGMLQ---AGRRLGVVGLGGLGHVAVKFGKAFGLRVTVIST 213
AAAAPLLCAGVTVYCPMRRLGLD---RPGLHLGVAGLGGLGHLAVKFGKAFGMKVTVVST 218
DRLAPLLCAGVTVYCPMRRLGLD---RPGVHLGVAGLGGLGHLAVKFGKAFGVKVTVIST 216
ERVAPLLCAGVTVYCPMKRLGLD---RPGLHLGVVGLGGLGHLAVKFGKTFGMKVTVIST 142
DRVAPLLCAGVTVYCPMRRLGLD---RPGLHLGVAGLGGLGHLAVKFGKAFGMKVTVVST 209
DRVAPLLCAGVTVYCPMKRLGLD---RPGLHLGVAGLGGLGHLAVKFAKAFGMKVTVIST 209
DRVAPLLCAGVTVYCPMKRLGLD---RAGLHLGVAGLGGLGHLAVKFAKAFGMKVTVIST 817
DGAAPLLCAGVTVYSPMVIHGLN---APGKHVGVVGLGGLGHVAVKFAKAFGMRVTVIST 285
DSAAPLLCAGVTVYSPMVIHGLN---APGKHVGVVGLGGLGHVAVKFAKAFGMRVTVIST 288
DSAAPLLCAGVTVYSPMVIHGLN---APGKHVGVVGLGGLGHVAVKFAKAFGMRVTVIST 154
DKAAPLLCAGVTVYSPMMQHGLN---EPGKHLGVVGLGGLGHVAVKFGKAFGMKVTVIST 211
DKAAPLLCAGVTMYSPMVLHGLN---APGKHLGVVGLGGLGHVAVKFGKAFGMKVTVIST 212
DKAAPLLCAGVTVYSPMMHYGLN---EPGKHLGVVGLGGLGHVAIKFGKAFGMKVTVIST 186
DKAAPLLCAGVTMYSPMIHYGLN---EPGKHLGVVGLGGLGHIAVKFGKAFGMKVTVIST 184
DKAAPLLCAGVTVYSPMMHYGLN---EPGKHLGVVGLGGLGHVAVKFGKAFGMKVTVIST 211
ERAAPLLCAGVTVYSPMMRYGLN---EPGKHLGVVGLGGLGHVAVKFGKAFGMKVTVIST 266
DGAAPLLCAGVTVYSPMVEYGLN---APGKHLGVVGLGGLGHLGVKFGKAFGMKVTVISS 210
DGAAPLLCAGVTVYSPMVEYGLN---GPGKHLGVVGLGGLGHLGVKFGKAFGMKVTVISS 210
DGAAPLLCAGVTVYSPMIQFGLN---APGKHLGIVGLGGLGHMAVKFGKAFGMTVTVISS 210
DGAAPLLCAGVTVYSPMMQYGLN-~--APGKHLGVVGLGGLGHVAVKFGKAFGMTVTVISS 209
DGAAPLLCAGVTVYSPMMQFGLN---APGKHLGVVGLGGLGHMAVKFGKAFGMTVTVISS 324
DGAAPLLCAGVTVYSPMMQFGLN---APGKHLGVVGLGGLGHTAVKFGKAFGMTVTVISS 210
DVGAPLLCAGITVYTPMKYHGLN---APGKHVGVLGLGGLGHVAVKFARAFGLKVTVISS 218
DKGAPLLCAGITVYSPMKYHGLN---VPSKHVGVLGLGGLGHVAVKFAKAFGMTVTVISS 208
DKGAPLLCAGITVYSPMKYHGLN---TPGKHVGVLGLGGLGHVAVKFAKAFGTKVTVISS 231
DKGAPLLCAGITVYSPMKHHRLN---SPGKHVGVLGLGGLGHVAVKFAKAFGMKVTVISS 219
DKGAPLLCAGITVYSPMKYHGLN-~--APGKHVGVLGLGGLGHVAVKFAKAFGMKVTVISS 218
DKGAPLLCAGITVYSPMKYHGLN---APGKHVGVLGLGGLGHVAVKFAKAFGMKVTVISS 219
DKGAPLLCAGITVYSPMKYHGLN---APGKHVGVLGLGGLGHVAVKFAKAFGMKVTVISS 219
DKGAPLLCAGITVYSPMKYHGLN---EPGKHVGMLGLGGLGHVAVKFAKAFGMKVTVISS 216
DKGAPLLCAGITVYSPMKYHGLN---VPGKHIGVLGLGGLGHVAVKFAKAFGMKVTVISS 219
DKGAPLLCAGISVYSPMKYHGLN---APGKHIGVLGLGGLGHVAVKFAKAFGMKVTVISS 171
DKGAPLLCAGISVYSPMKYHGLN---APGKHIGVLGLGGLGHVAVKFAKAFGMKVTVISS 182
DSGAPLLCAGVTVYAPMRQHGLC---EAGKHVGVVGLGGLGHVAVKFARAFGMRVTVIST 234
DRGAPLLCAGVTVYAPMRQHGLS ---EQGKHVGVLGLGGLGHVAVKFAKAFGMKVTVIST 221
DSGAPLLCAGITVYAPMKHHGLC---EPGKHIGVLGLGGLGHVAVKFAKAFGMKVTVISR 220
DRGAPLLCAGITVYAPMKHHGLC---EPGKHIGVLGLGGLGHVAVKFAKAFGMKVTVIST 218
DRGAPLLCAGITVYAPMKHHGLS ---KPGKHIGVLGLGGLGHVAVKFAKAFGMKVTVLST 216

AGVAPLLCAGITVWEPLRAGGVG----EGTRVGVVGIGGLGHLAVRLAAALGAEVTAFTT 183
AAATPLLCAGITTYHPLKEHGAG----PGKRVGVIGMGGLGHVGVKIAAAMGADVAVLSR 285
AATTPLLCAGITTYAPLKRHGVG----SGSKVGVIGMGGLGHVAVKIAAAMGAEVSVLSR 217
AAAAPLLCAGITTYSPLRRWGAG----PGRRVAVVGLGGLGHMAVKIAHAMGAEVTVLSQ 207
DVAAPLLCAGITLYTPLTHWGAG----PGKKVAVVGMGGLGHVGVKIAHALGAEVTVLSQ 214
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SXXK

GTAKADLA-RKLGAHHHVDT-ETTDAAAWLAERGGASVILATATSGEAISGLVGGLSGRG 254
SESKRDEAISLLGADNFVIS---SDKQOMESLKGSLHYIVDTAAGDHPFDPYLSLLKVGG 284
SESKREEAINLLGADNFVIS---SDENQMESLKSSLHFIIDTASGDHQFDPYLSLLKVGG 258
SESKRNEAINLLGADSFVIS---SDKEQMESLKSSLHFIIDTAAGDHPFDPYLSLLKVGG 276
SESKRKEAIDLLGADNFVVS---SDENQMETLKSSLNFIIDTASGDHPFDPYLTLLKVGG 269
SESKRKEAIDLLGADNFVVS---SDENQMETLKSSLNFIIDTASGDHPFDPYLTLLKVGG 212
SESKRAEAISLLGAENFVIS---SDEKQMESLKSSLHFIVDTASGDHPMDPYLSLLKVGG 269
SESKRAEAISLLGADNFVIS---SDEKQMESLQSSLHFIVDTASGNHPMDPYLSLLKVGG 269
SESKREEAISLLGADNFVIS---SDKKQMESLKSSLHFIVDTASGDHPFDPYLSLLKVGG 359
SESKREEAISLLGVDNFVIS---SDEKQMESLKSSLDFIVDTASGDHPFDPYLSLLKVGG 269
SESKREEAISLLGADNFVIS---SDEKQMESLKSSLDFIVDTASGDHPFDPYLSLLKVGG 269
SESKREEAISLLGADNFVIS---SDEKQMESLKSSLDFIVDTASGDHPFDPYLSLLKVGG 269
SGKKRAEAMEHLGADAYLVS ---SDADAMAAAADSLDYIIDTIPVHHPMEPYLALLKLDG 267
SGKKRAEAMEHLGADAYLVS ---SDDAAMAAAADSLDYIIDTIPVHHPMEPYLALLKLDG 239
SARKRGEAMDDLGADAYLVS---SDAAAMAAAGDSLDYIIDTVPVHHPLEPYLALLKLDG 269
SARKRGEAMDDLGADAYLVS---SDAAAMAAAGDSLDYIIDTVPVHHPLEPYLALLKLDG 228
SGKKRAEAMEHLGADAYLVS---SDADQLAAAADSLDYIIDTIPVHHPLEPYLALLKLDG 260
SGKKHAEAIEHLGADAYLVS---SDADQMAAAVDSLDYIIDTIPVHHPLEPYLALLKLDG 269
SGKKRTEAMEHLGADAYLVS---SDADQMATAADSLDYIIDTIPVHHPLEPYLALLKMEG 269
SGKKRAEAMEHLGADAYLVS ---SAAEQMAAAADSLDYIIDTIPVHHPLEPYLELLKLDG 269
SGKKRTEAMEHLGADAYLVS ---SDADQMAAAADSLDYIIDTIPVHHPLEPYLALLKLDG 269
SPAKEREARENLKADNFVVS -—--TDQKOMQAMTRSLDYIIDTVAATHSLGPILELLKVNG 273
SPAKEREARESLKADDFVVS ---TNEKOMQAMTRSLDYIIDTVSAKHSLGPILELLKVNG 254
SPAKEREARESLKADDFVVS ---TDEKQOMQAMTRSLDYIIDTVSAKHSLGPILELLKVNG 254
SSAKEREARESLKADDFVVS ---TDEKQOMQAMTRSLDYIIDTVSAKHSLGPILELLKVNG 270
SPAKEREARESLKADDFVVS -—-TNGKOMQAMTRSLDYIIDTVSAKHSLGPILELLKVNG 270
SPAKEREARESLKADDFVVSRLSTNEKHMQAMKRSLDYIIDTVSAKHSLGPILELLKVNG 273
SPGKEREARERLKADDFVVS ---TNEKOMQAMTRSLDYIIDTVSAKHSLGPILELLKVNG 270
SPAKEREAREGLKADDFVVS -—--TNEKOMQAMTRSLDYIIDTVSAKHSLGPILELLKVNG 270
SAGKEAGAMEKLGADEFLLS ---TDAEQMKAAIGTMDGIIDTVSAVHDLTPLVMLLRTHG 275
SPWKEAEAVERLGADAFLLS -—-TNAEQMKAAAGTMDGIIDTVSAVHDLTPLITLLRTHG 273
SPRKEVEAVEKLGADEFLLS -—--TDAEQMKAAIGTMDGIIDTVSAVHDLTPLIMLLRTHG 199
SASKEAEAVEKLGADEFLLS ---TDAAQMKAAIGTMDGIIDTVSAVHDLTPLAMLLRTHG 266
SPGKEAEAVEKLGADEFLLN---TNTERMKAAIGTMDGIIDTVSAVHDLTPLIMLLKTHG 266
SPGKEVEAVEKLGADEFVLS---SNAEQMKAATGTMDGI IDTVSAVHDLTPLIMLLRTHG 874
SPGKRREALEHLGADEFLVS ---RDAGOMAAAAGTMDGILNTVSAWHPVAPLFALMKPMA 342
SPGKRQEALEHLGADEFLVS---RDAGQMAAAAATMDGILNTVSAWHPIAPLFSLMKPMA 345
SPGKRQEALEHLGADEFLVS ---RDAGOMAAAAATMDGILNTVSAWHPIAPLFSLMKPMA 211
SPGKKQEALEHLGADEFLVS ---RDPEQMKLAVGTMDGIIDTVSAWHPITPLFALMKPMG 268
SPGKKQEALEHLGADEFLVS ---RDPEQMKGAVGTMDGIINTVSAWHPIAPLFALMKPMG 269
SPGKRQEALEHLGADEFLVS ---RDPEQMKAAVGTMDGIIDTVSAWHPLAPLFALMKPMG 243
SPGKRQEALEHLGADEFLVS -—--RDPEQMKAAVGTMDGIINTVSAWHPIAPLFALMKPMG 241
SPGKRQEALEHLGADEFLVS ---RDPEQMKAAVGTMDGIIDTVSAWHPIAPLFALMKPMG 268
SPGKRQEALEHLGADEFLVS ---RDPEQMKEAVGTMDGIIDTVSAWHPIAPLFALMKPMG 323
SPAKREEALERLGADAFLSS---RDGEGMAAAAATMDGI IDTVSAGHPLVPLLSLLKPKG 267
SPAKRGEALGRLGADAFLSS -—-RDGEGMAAAAATMDGIIDTVSAGHPLVPLLSLLKPKG 267
—————————————————————————————— AAMSTMDGVIDTVSAGHPIVPLLALLKPMG 240
SPGKRQEALEHLGADAFLVS ---QDAEQMKAAMGTMDGIIDTVSAGHPIVPLLALLKPMG 266
SPGKRQEALEHLGADTFLVS ---HDAEQMKAATGTMDGIIDTVSAGHPIVPLLALLKPMG 381
SPGKRQEALEHLGADTFLVS ---HDAEQMKAATGTMDGIIDTVSAGHPIVPLLALLKPMG 267
SPGKKREALERLGADAFVVS ---SSAEEMEAARSTMDGVINTVSANTPMAPYLALLKPNG 275
SPGKRQEALERLGADAFVVS -—-KNADEMNAATGTMDGIINTVSANIPIAPLLGLLKPNG 265
SPGKKQEALERLGADAFVVS---SNPDEMKGATGTMDGI INTVSANMPMAPLLALLKPNG 288
SPGKKQEALERLGADAFVVS -—-SNADDMKSATGTMDGIINTVSASIPMAPLLGLLKPNG 276
SPGKKQEALERLGADAFVVS ---SNAEEMKAAMGTIDGIINTVSANIPVAPLRPAE---- 271
SPGKKQEALERLGADAFVIS---SNAEEMKAAMGTMDGIINTVSANIPVAPLFGLLKSNG 276
SPGKKQEALERLGADAFVIS---SNAEEMKAAMGTMDGIINTVSANIPVAPLFGLLKSNG 276
SPGKKQEALERLGADAFVVS ---SNAEEMKAAMGTMDGIINTVSANIPMAPLFGLLKPNG 273
SPGKKQEALERLGADAFVVS -—--SNAEEMKTAMGTMDGI INTVSANIPMVPLFGLLKPNG 276
SPGKKQEALERLGADAFVVS---SNAEEMKAATGTMDGIINTVSANIAVAPLEVLLKPNG 228
SPGKKQEALERLGADAFVVS---SNAEEMKAATGTMDGI INTVSANIAVAPLFVLLKPNG 239
SPVKRQEALERLGADGFIVS---TNASEMKAAMGTMHGI INTASASTSMHSYLALLKPKG 291
SPEKRQDALEKLGADGFVLS---SNASEMKSMAGTMHGIINTACASTSMYPYFALLKPRG 278
SPEKRQEALEKLGADDFVVS -—-SNANEMKAVMGTMHGILNTACASTSMYAYFGLLKPHG 277
SPEKRQEALEKLGADAFVVS ---SNANEMKAVMGTMHGIINTACASTSMYPYFGLLKPHG 275
SPEKRQEALEKLGADAFVVS -—-SNANEMKAVMGTMHGIINTACASTSMYPYFGLLKPHG 273
SAAKADDA-RRLGATRVVVS---TDADQMASVADSLDVVVDTVSVEHDLAPYLACVDTDG 239
TDAKAEDG-KAFGAAEYFAT---EDESVFTEQAGSFDILLNTVGSGIDLDAFMGLLGRGG 341
TAAKEEDG-KKFGAAHYYAT---EDESVFEDLAGHYDLLLNTVGDGIDLDAFLGTLGRGG 273
SLKKQEDG-LRLGADRYHAT---SDPDTFEQLAGSFDLIVNTVSAHIDIAAYLGLLAVDG 263
TLSKEADG-KRLGADHYYAT---SDEATFRELDSSFDLIVNTVSADLELERYVALLKLDG 270
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QLLVVGAAESPLTLDAMSLIGPVASVAGHA-—-——-—————————————————— SGTSKDSE 292
VMALVGFPSEI-KLHPANLNRGARTLAGSI-—--——-——-———-——————————— TGGTKGIQ 321
VMVLLSFPSEI-KVHPENLNLAARSLAGSV-—--————-———-——————————— TGGTKDIQ 295
VMALVGFPSEI-KVHPANLVLGAQTLSGSL-—-————-—————-——————————— TGGTKDTQ 313
VMALLSFPSEI-KVHPANLNLGGRSLSGSV—-—-——-——-—-—————————————— TGGTKDIQ 306
VMALLSFPSEI-KVHPANLNLGGRSLSGSV-—-————=—————-—————————— TGGTKDIQ 249
VMVLLSFPEEI-KVHPANLNLGARSLSGSV-—--——-——-———-——————————— TGGTKDTQ 306
VMTLLSFPEEI-KVHPGNLNLGARSLSGSV-—--——-—————-——————————— TGGTKDTQ 306
VMALVGFPKEI-RVHPANLNLGARSLAGSV-—-————-———————————————— TGGTKDTQ 396
VMTLLSFPKEI-KVHPANLNLGARSLSGSV-—--——-—————-——————————— TGGTKDTQ 306
VMVLLSFPKEI-KVDPRNLNLGARSLSGSV-—-———————————————————— TGGTKDTQ 306
VMALLSFPKEI-KVHPANLNLGARTLSGSV-—--—-——-—-—————————————— TGGTKDTQ 306
KHILLGVIGQPLSFVSPMVMLGRKSITGSF-—--—-----———-—————-—————— IGSVDETA 305
KHVLLGVIGQPLSFVSPMVMLGRKSITGSF-—-—-—-—-———————————————— IGSVDETA 277
KLILMGVINQPLSFISPMVMLGRKAITGSF-—-——-———-————————-—————— IGSMAETE 307
KLILMGVINQPLSFISPMVMLGRKAITGSF----—-—-——————————————— IGSMAETE 266
KHILMGVIGQPLSFVTPMVMLGRKSITGSF---—-—--—-———-—————-—————— IGSMDETA 298
KLILMGVIGQPLSFVTPMVMLGRKSITGSF---—--—---—————————————— IGSIDETE 307
KLILMGVIGQPLSFVTPMVMLGRKSITGSF-—-—--—-—-———————————————— IGSMDETE 307
KHILMGVIGQPLSFVTPMVMLGRKSITGSF-----——-—--—-—-—————————— IGSMDETE 307
KHILMGVIGQPLSFVTPMVMLGRKSITGSF-—---—-—-———————————————— IGSMDETE 307
KLVLVGAPEKPVELPSFPLIFGKRTVSGSM—-—-—=-——-—-—————————————— TGGMKETQ 311
KLVLVGAPDKPVELPSFPLIFGKRTVSGSM——-————-—-—————————————— TGGMRETQ 292
KLVLVGAPDKPVELPSFPLIFGKRTVSGSM-—--—-—-———————————————— TGGMKETQ 292
KLVLVGAPDKPVELPSFPLIFGKRTVSGSM——-—=-————————————————— TGGMKETQ 308
KLVLVAAPDKPVELPSFPLIFGKRTVSGSM-—---—-—-———————————————— TGGMEETQ 308
KLVLVAAPDKPVELPSFPLIFGKRTVSGSM——-—————-—————————————— TGGMKETQ 311
KLVLVAAPDKPVELPSFPLIFGKRTVSGSM--——-————————-—————————— TGGMKETQ 308
KLVLVGAPDKPVELPSFPLIFGKRTVSGNM-—---—-—-———————————————— TGGMKETQ 308
KLVPVGAPGKPVQLALYPLOSGGKSVAGSM————=————————————————— IGGMKETQ 313
QLVPVGSPGKPVQLALYPLQOSDGKSVAGSM-———-—-————————————————— IGGMRDTQ 311
KLVPVGSPGKPVQLALYPLQSGGKTVAGSMIGGMGDTQEMIHLGGKTVAGSMIGGMGDTQ 259
KLVPVGSPGKPVQLALYPLQOSGGKMVAGSM————=——=—————————————— IGGMKETQ 304
KLVPVGSPGKPVQLALYPLOSGGKIVAGSM-———-—-————————————————— IGGMRDTQ 304
KLVPVGSPGEPVQLALYPLQOSGGKVVAGSM——=—=————————————————— IGGMGDTQ 912
OMVFVGAPTRPLELPAYAIVPGGKGITGNC----—-—-—-—————————————— VGGIRDCQ 380
OMVEFVGGPTRPLELPAYAIVPGGKGITGNC————=-——=-—————————————— VGGIRDCQ 383
OMVEFVGGPTRPLELPAYAIVPGGKGITGNC-—-—-————————-—————————— VGGIRDCQ 249
OMVFVGGPTKPLELPAYAIVPGGKGITGNC-—---—-—-———————————————— VGGVKHCQ 306
OMVEFVGGPTRPLELPAYAIVPGGKGIAGNC——-————-——————————————— VGGVKDCQ 307
OMVLVGGPTKPLELPAYAVVPGGKGIAGNC-—--—-————————————————— VGGIRDCQ 281
OMVEFVGGPTKPLELPAYAIVPGGKGIAGNC———-—=-———-—————————————— VGGIRDCQ 279
OMVEFVGGPTKPLELPAYAIVPGGKGIAGNC—————————————————————— VGGIRDCQ 306
QIVFVGGPTKPLELPAYAIVPGGKGIAGNC-—--—-————————————————— VGGMRDCQ 361
OMVVVGAPAAPLQLPATIATIIDGGKRVAGSG-————————————————————— GGSVAECQ 305
OMVVVGAPAMPLQLPAYAIIEGGKRVAGNG-———--————-—————————————— VGSVAECQ 305
OMVVVGVPSKPLELPAYAITTGGKRVAGNG———-——————————————————— VGGVADCQ 278
OMVVVGAPSKPLELPAYAIITGGKRVAGNG-———-—=-———-—————————————— VGSVGDCQ 304
OMVVVGAPNKPLELPAYAIITGGKRVAGSG-———-—————————————————— VGGVGDCQ 419
OMVVVGAPNKPLELPAYAIITGGKRVAGSG—————————————————————— VGSVGDCQ 305
KMILVGLPENPLEVPPFSLVHGNRTLAGSN-—---—-—-————-———————————— IGGMADTQ 313
KMILVGLPEKPMEI PPFALVA-——————————— - — - — o ———— 286
KMILLGLPDNPLEVPAFCLVAASRTLAGSC-————————————————————— IGGMRDTQ 326
KMILVGLPENPLEVPAFSLVAANKTLAGSC-—-—-—-———-—-—————————————— IGGMRDTQ 314
—————————————— AQWQDDPANKTLAGSC-—-—-——-——-——-—-—-—-——-———-——-—-IGGMRDTQ 295
KMILVGLPEKPLEVPAFALVOMNRTLCGSC-——-—————————————————— IGGMRDTQ 314
KMILVGLPEKPLEVPAFALVQSKFIRVT -——————————————————————————————— 304
KMILVGLPDKPLEVPAFALVATNKTLAGSC-—-—————-—————————————— IGGMRDTQ 311
KMILVGLPEKPLEVPAFALVQTNKTLAGSC-———-—-————————————————— IGGMRDTQ 314
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