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Sequences (p. 1-5) and alignment (p. 6-10) used for phytogenetic
analysis in Supplemental Figure 1B (FASTA format)

>S1Asc-2

MDSIWANNGAPAVSHLFYAIFFAFGFVIVRLFLDRFIFRRLAVLLLRLGTTHLRNDEATRGKIVKCSESMWK
FAYYATIEFCVLKVAYHEPWFLDVKGYFSGWPNQELTAGIKLIYMCQCGFYLYSIAALVVWETRRKDFAVMM
SHHIVTVFLISSSYILSFFRIGIVILALHDGSDVFLEAAKVFKYSEKELGASVLFGCFAVSWFPLRLVFFPF
WVIRSSSYYLCEVLKLSESYDTMIYYFFNTMLLTLLVFHIYWWILIYSMIMKQLRNRGQVGEDIRSDSEDDD

>PtLOH2
MDPILTFNGSANPSHFLLPIYFAFGFFLARFILDRFIFRKLAIWLLYSKAKAISSRIDEATIVKCSESMWKL
TYYATVEICVLKITCNEPWFRDTKEYFRGWPHQELGFPIMLFYMCQCGFYIYSIAALLIWETRRKDFSVMMS
HHVITVILIGYSYSTSFFRIGTIICAVHDASDVFLEAAKVFKYSGKELSASILFGLFAISWVILRLVFFPFW
ITKATSYELVEFLDLSLAYDKLLYYVFNTMLLMLLVFHIYWWILIYSMIMRQLRNRGRVGEDIRSDSEDDE

>AtLOH2
MESVSSRGGDPVVKPSMEVWHFQIAVYFAFGFFFLRLVLDRYVFQRIALWLLSTGSAPIKLNDAATRAKIVK
CKESLWKLLYYAACDFFVLQVIYHEPWARDIKLYFHGWPNQELKLSIKLYYMCQCGFYVYGVAALLAWETRR
KDFAVMMSHHVITIILLSYSYLTSFFRIGAIILALHDASDVFMETAKIFKYSEKEFGASVCFALFAVSWLLL
RLIYFPFWIIRATSIELLDYLDMTSAEGTLMYYSFNTMLLMLLVFHIYWWYLICAMIVRLLKNRGKVGEDIR
SDSEDDDD

>SbLOH2
MAAVRGGEAVSVALLFSLAFFCARLLLDRLVYKPLAVYLFNTKASKLMNDEARQAKIVKFSESSWKLTYYAS
VQAWVLMITIKQEPWSLDMMQYFDGWPNQPIASSLMLFYMCQCGFYIYSIGALVAWETRRKDFAVMMSHHVIT
STLIGVSYLTGFFRIGTIILALHDASDVFLETAKLCKYTEKELGASLFFGLFAISWLLLRLIYFPFWIIKAS
SYHSIAFLRKLDEFPTALYYILNTMLLTLLVFHMYWWKLICLMIMRQLNNKGQVTDDVRSDSEDDE

>S1Asc-1
MKNLDHIAASVDWEKESLPEYQDLIFLLFFALFFPVLRFILDRFVFEALAKRMIFGKKTVVNINGREERKKI
NKFKESAWKFVYFLSAELLALSVTCNEPWFTDSRYFWAGPGDVVWPNLKMKLKLKLLYMYAGGFYFYSIFAT
LYWETRRYDFAAQIIHHVTTVSLIVLSYVYGFARIGSVVLALHDGSDVFMETAKMSKYSGFDLIADIFFSLF
ALVFTSLRIICYPFWIIRSTCYELLYVLDIQKERTTGIILYFVFNALLICLLVLHLFWFKIILRMVKNQILS
RGHITDDVREDSESDDDHKD

>S]1Asc-3
MDWDTESYREYKDLIFIPFFALFFPILRFILDRLVFEALAKRMICGKDAKVIKNGSSIKRKKMNKFKESAWK
FMYFLSAEIFALYVTYNEPWFTNTRYYWTGPGDQVWPDLKMKLKLKGWTMYAGGFYLYSIFALIYWETRRSD
FAAHMIHHITSVSLILLSYIFGMARAGSMAALIHDGSDVLMEIAKMSLYSGFHSVADISFALFALSWLLLRL
IYFPFFIIYSTSYEVLFIVDKEKQQNINGITLYFVINSMLICLLLLHIYWWTLICRVIINILKKGQFDDVRS
DSESESDEDEHKQS

>PtLOH1la
MGFMEYVKSIEWEHESYPGYEDCIVLPLFALFFPFVRFFLDRFVFQKVAQDLIFGKEHQTLDVQSDERRKKI
RKFKESAWKCIYFLSSEILVLCVTYDEPWLVNTKYFWVGPGSQAWPDQKMKLKLKAVYMYAAGFYTYSIFAL
IFWETRRSDFGVSMSHHVATVILIVLSYILRFGRVGSVVLAIHDASDVFLEVGKMSKYSGAEGVASFAFILF
VLSWILLRLIYYPFWVLWSTSYEVLLILDKEKHPVDGPIYYYVFNTLLYCLLFLHVYWWVLIYQMLAKQIQA
RGHLSDDVRSDSEGEDEHED

>PtLOH1b
MGFMEYAKSIQWEHESYPAYEDYIVLPLFSLFFTFVRFFLDRFVFQKLAQRLIFGKEHQMLDAQPDERRKKI
GKFKESAWKCIYFLSAEILVLYVTYDEPWFGNTKYFWVGPGSQVWPDQKMKLKLKGAYMYAAGFYTYSIFAL
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IFWETRRSDFGVSMSHHVATVILIVLSYILRFGRAGSIVLATIHDASDVFLEVGKMSKYSGAEGIASFAFILF
VLSWILLRLIYYPFWVLWSTSYEVLLNLDKEKHAVDGPIYYYVFNTLLYGLLVLHIYWWVLMYRMLVKQIQA
RGQLSDDVRSDSEGEDEHED

>VvLOH1
MGLLESAASINWEHESFPEYGDFVALPVFAFFFFSVRFFLDRFVFQKLGRILIFGKGGQQLDVGVDEKRKKL
RKFKESAWKCVYFLSAELLALSVTYDEPWFTNTKYFWVGPGNQVWPDQQIKLKLKGLYMYCGGFYTYSIFAL
IFWETRRSDFGVSMGHHVATFILIVLSYIFRFARVGSVVLALHDASDVFLEVGKMSKYKGAETTASISFILF
VLSWIVLRLIYYPFWILRSTSYEVILTLDKEKHAVEGPIYYYLFNTLLFCLLVLHIYWWVLMYRMLVKQVQA
RGQLSDDVRSDSEDEDEHED

>BrLOH1
MGFFESVKSINWEHESFPTYQDFVCLPLFAVFFPSIRFLLDRFVFEKVGRLLIYGKQSPKKNDKKTKIRKFK
ESAWKCIYYLSAEVLALSVTYNEPWFTDTLYFWIGPGDQIWPNQQMKIKLKFLYMYTAGFYTYSIFALIFWE
TRRSDFGVSMGHHITTVILIVLSYICRFSRAGSVVLALHDASDVFLEVGKMSKYSGFEGIAAFSFVLFALSW
VLLRLIYYPFWILWSTSYQIIMTVDKEKHPIEGPIYYYMFNTLLFCLLVLHIFWWVLIYRMLVKQVQDRGKL
SEDVRSDSESDDEHED

>AtLOH1
MGLFESVKSIDWEQESFPTYQDLGFLPLFAVFFPTIRFLLDRFVFEKLASLVIYGRMSTNKSDNIKDRKKNS
PKVRKFKESAWKCIYYLSAELLALSVTYNEPWFSNTLYFWIGPGDQIWPDQPMKMKLKFLYMFAAGFYTYSI
FALVFWETRRSDFGVSMGHHITTLVLIVLSYICRLTRAGSVILALHDASDVFLEIGKMSKYCGAESLASISF
VLFALSWVVLRLIYYPFWILWSTSYQIIMTVDKEKHPNGPILYYMFNTLLYFLLVLHIFWWVLIYRMLVKQV
QDRGKLSEDVRSDSESDDEHED

>AtLOH3
MGLLESVKSINWEHESSPVYQDFRVLPLFAVFFPSIRFLLDRFVFEKLAKYLIYGKHRQDMGDDTTERKKKI
RKFKESAWKCVYYLSAEILALSVTYNEPWFMNTKYFWVGPGDQTWPDQQTKLKLKLLYMFVAGFYTYSIFAL
VFWETRRSDFGVSMGHHIATLILIVLSYVCSFSRVGSVVLALHDASDVFLEVGKMSKYSGAERIASFSFILF
VLSWIILRLIYYPFWILWSTSYEVVLELDKDKHPIEGPIYYYMFNTLLYCLLVLHIYWWVLMYRMLVKQIQD
RGKLSEDVRSDSEGEDEHED

>A1L0H3
MGLLESVKSINWEHESSPVYQDFRVLPLFAVFFPTIRFLLDRFVFEKLAKHLIYGKHRQDMGDDTTERNKKI
RKFKESAWKCVYYLSAEILALSVTYNEPWFMNTKYFWVGPGDQTWPDQQTKLKLKLLYMFVAGFYTYSIFAL
IFWETRRSDFGVSMGHHIATLILIVLSYVCSFSRVGSVVLALHDASDVFLEVGKMSKYSGAERIASFSFILF
VMSWIILRLIYYPFWILWSTSYEVVLELDKDKHPIEGPIYYYMFNTLLYCLLVLHIYWWVLMYRMLVKQIQD
RGKLSEDVRSDSEGEDEHED

>0cLOH1
MGFLDLMNPIDWEYESYPQYEDFLVLPLFALFFPTVRFLLDRFVFEKVGRRLIYRKGVQEVENETYEQKKKI
RKFKESAWKCVYYLSAEILALAVTYNEPWFTKTKYFWLGPGNQVWPDQAYKLKLKGLYMFVGGFYTYSIFAL
IFWETRRSDFGVSMSHHVATFILIVLSYVLRFARAGSVVLALHDASDVFLEVGKMSKYSGAEAIASISFVLF
VLSWVVLRLIYYPFWILWSTSYEVIQTVDKEKHRADGPIYYYVFNSLLFSLLVLHIYWWVLMYRMLVKQIQA
RGRVSEDVRSDSEDEDEHED

>0cLOH3
MGFLEMVKSVDWEQESYSQYEDFIVLLFFVLFFPTVRFFLDIFVFEKVSRRLMFGKGMQVVANESEERKKKI
RKFKESAWKCVYFLSADFFALAATYKESWFTNTKHFWEGPGNQAWPDQKYNLKLKGLYMYTGGFYTYSIFAL
IFWETRRSDFGVSMGHHVASSVLIVLSYVFGSVVLALHDATDVFLEVGKMSKYSGAETLASCSFVLFVVSWV
ILRLIYYPFWILWSTSCEIIPFLDKDTHKVDGPIYYYIFNTLLFSLLVLHIYWFVLMFRMLVDQIKAGGQVS
GDVRSDSEDEETQDD
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>GmLOH1
MTTMSSLSLSLDWHNESYPAYHDFYLLPIFALFFPSLRFFLDRFIFEKVARRLIFGKGHAALDYQTDERRKK
ISKFKESAWKCVYYLSAEILALSVTYDEPWFTNTINFWVGPRTQVWPDQKIKLKLKAVYMYAAGFYSYSIFA
LIFWETRRSDFGVSMSHHVATVILIVLSYIFRFARVGSVVLALHDASDVFLEIGKMSKYSGAETMASFAFIL
FVLSWIVLRLIYYPFWILWSTSYEVLLTLDKEKHRVDGPIYYYVFNSLLYCLLVMHIYWWVLIYRMLVKQIQ
ARGKVSEDVRSDSEDEDAHEHED

>GmLOH3
MGTWVLQQVTSIDWNWNHESYPDFRDFSVIPFFALFFPSLRLLLDTFLFEQVARRLIFGKGHKKMDFQTLER
KKKISKFMESAWKCVYFLSAEIFALAVTYDEPWFTDTRYFWVGPGNQIWPDQKIKLKLKVLYMYAAGFYTYS
ILALVFWETKRSDFVVSMGHHVITVILIVLSYIFRFVRVGSVVLALHDASDVFIETGKMSKYSGAETTASIA
FILFVLCFTVTRIIYYPFWILRSTSYEVVHALKMDLVDGPLYYYVFNSLLYFLQVLHIYWWVLMLRMLVKQI
QEKGKVSEDIRSDSEDEDEHKHEE

>RcLOH3
MGVVGTNGFINWESESYPEAIDFSAVPFFALFFPSVRLFLDTYVFEKLARRLIFGKASTSTDVATHENRKKI
NKFKESAWKYIYFSSAEILALSVSYNEPWFTNTKYFWVGPEDQIWPDQKLKLKLKGHYMFVAGFYIYSIFAL
IFWETRRSDFAVSMAHHVATVILLVMSYILRFARVGSIVLALHDVCDGFLEIAKMSRYSGYEWISSIFFVLF
VLSWTIFRIIYYPFWILRSTSYEVVLTLDMKKHMVDGPLNYYLFNTLLFCILVENIYWWILMVRMVVEQIKA
RGKVSDDVRSDSEGEDEHDD

>PtLOH3
MGVLGINNLIDWESESYPVATDFIAIPLFAVFFFSVRFVLDKYVFECSARRFIFGKGHVTVDVGKHGNRKKY
NKFKESAWKCVYFLCAEILALYVSYDEPWFTNTKYFWVGPGDQVWPDQKLKFELKVLYMYAGGFYTYSIFAL
VFWETRRSDFGVSMGHHIVTVFLIVLSYILRFGRVGAVVLALHDATDVFMEIAKMSKYSGYELMASVFFLLF
VLFWTILRIIYYPFWILRSTSYEIVSALNKEKQMVDGSIYYYLFNTLLFSLLVLHIYWWILMVGMVMAQIQA
GGQVSDDVRSDSEGEDDHDD

>AtLOH4
MDLKLLSRPDWDQESYPDSSDFLVLIFFAPFFLFLRLILDRCIFERVARRLVVPKGLCADSNERRKKVVKFK
ESAWKCLCSFSVEAFALYVTYKEPWFKDTRSFWLGPGDQVWPDQKIKLKMKGMYMFVGGLNVYAFFALFFWE
TRRSDFKVMLVHHIVTSFLITILSYVFRFARIGSVILALHEISDVFLEIGKMCKYSGAETMTSVSFVLFFLSW
TTLRLIYYPFWILWSTSYESIKVKTEYWDKKHLMETGPPLILFYYVENTLLYCLQILHIYWWILIYRVLISQ
IRAKGKVAKDIRSDSEGEDDEHQD

>A1L0H4
MDLKLLSRDWDHESYPAFSDLWVLIFFAPFFLFLRLILDRFIFERVARRLVVPRGHYGDSNERRKKIVKFKE
SAWKCLCSFSVEALALYVTYKEPWFKDTRCFWLGPGDQIWPDQKIKRLKMKGMYMFVGGLNVYAFFALFFWE
TRRSDFKVMLVHHIVTSFLITILSYVFRFARIGSVILALHEISDVFLEIGKMCKYSGAEAMTSVSFVLFFLSW
TALRLIYYPFWILWSTSYESIKVKMEYWDKKNLMETGPNLMVFYYVFNTLLYCLQILHIYWWILIYRVLISQ
IRAKGKVAKDIRSDSEGEDDEHHD

>HsCerS2
MLQTLYDYFWWERLWLPVNLTWADLEDRDGRVYAKASDLYITLPLALLFLIVRYFFELYVATPLAALLNIKE
KTRLRAPPNATLEHFYLTSGKQPKQVEVELLSRQSGLSGRQVERWFRRRRNQDRPSLLKKFREASWRFTFYL
TAFIAGMAVIVDKPWFYDMKKVWEGYPIQSTIPSQYWYYMIELSFYWSLLFSIASDVKRKDFKEQITHHVAT
ITLISFSWFANYIRAGTLIMALHDSSDYLLESAKMFNYAGWKNTCNNIFIVFAIVFIITRLVILPFWILHCT
LVYPLELYPAFFGYYFFNSMMGVLQLLHIFWAYLILRMAHKFITGKLVEDERSDREETESSE
GEEAAAGGGAKSRPLANGHPILNNNHRKND

>HsCerS3
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MFWTFKEWFWLERFWLPPTIKWSDLEDHDGLVFVKPSHLYVTIPYAFLLLIIRRVFEKFVASPLAKSFGIKE
TVRKVTPNTVLENFFKHSTRQPLQTDIYGLAKKCNLTERQVERWFRSRRNQERPSRLKKFQEACWRFAFYLM
ITVAGIAFLYDKPWLYDLWEVWNGYPKQPLLPSQYWYYILEMSFYWSLLFRLGFDVKRKDFLAHITHHLAAI
SLMSFSWCANYIRSGTLVMIVHDVADIWLESAKMFSYAGWTQTCNTLFFIFSTIFFISRLIVFPFWILYCTL
ILPMYHLEPFFSYIFLNLQLMILQVLHLYWGYYILKMLNRCIFMKSIQDVRSDDEDYEEEEEEEEEEATKGK
EMDCLKNGLRAERHLIPNGQHGH

>HsCerS4
MLSSFNEWFWQDRFWLPPNVTWTELEDRDGRVYPHPQDLLAALPLALVLLAMRLAFERFIGLPLSRWLGVRD
QTRRQVKPNATLEKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRWFRRRRNQDRPQL TKKFCEASWRFLFYL
SSFVGGLSVLYHESWLWAPVMCWDRYPNQTLKPSLYWWYLLELGFYLSLLIRLPFDVKRKDFKEQVIHHFVA
VILMTFSYSANLLRIGSLVLLLHDSSDYLLEACKMVNYMQYQQVCDALFLIFSFVFFYTRLVLFPTQILYTT
YYESISNRGPFFGYYFFNGLLMLLQLLHVFWSCLILRMLYSFMKKGQMEKDIRSDVEESDSSEEAAAAQEPL
QLKNGAAGGPRPAPTDGPRSRVAGRLTNRHTTAT

>HsCerS5
MATAAQGPLSLLWGWLWSERFWLPENVSWADLEGPADGYGYPRGRHILSVFPLAAGIFFVRLLFERFIAKPC
ALCIGIEDSGPYQAQPNAILEKVFISITKYPDKKRLEGLSKQLDWNVRKIQCWFRHRRNQDKPPTLTKFCES
MWRFTFYLCIFCYGIRFLWSSPWFWDIRQCWHNYPFQPLSSGLYHYYIMELAFYWSLMFSQFTDIKRKDFLI
MFVHHLVTIGLISFSYINNMVRVGTLIMCLHDVSDFLLEAAKLANYAKYQRLCDTLFVIFSAVFMVTRLGIY
PFWILNTTLFESWEIIGPYASWWLLNGLLLTLQLLHVIWSYLTIARIALKALIRGKVSKDDRSDVESSSEEED
VTTCTKSPCDSSSSNGANRVNGHMGGSYWAEE

>HsCerS6
MAGILAWFWNERFWLPHNVTWADLKNTEEATFPQAEDLYLAFPLAFCIFMVRLIFERFVAKPCAIALNIQAN
GPQIAPPNAILEKVFTAITKHPDEKRLEGLSKQLDWDVRSIQRWFRQRRNQEKPSTLTRFCESMWRFSFYLY
VFTYGVRFLKKTPWLWNTRHCWYNYPYQPLTTDLHYYYILELSFYWSLMFSQFTDIKRKDFGIMFLHHLVSI
FLITFSYVNNMARVGTLVLCLHDSADALLEAAKMANYAKFQKMCDLLFVMFAVVFITTRLGIFPLWVLNTTL
FESWEIVGPYPSWWVFNLLLLLVQGLNCFWSYLIVKIACKAVSRGKVSKDDRSDIESSSDEE
DSEPPGKNPHTATTTNGTSGTNGYLLTGSCSMDD

>HsCerS1
MAAAGPAAGPTGPEPMPSYAQLVQRGWGSALAAARGCTDCGWGLARRGLAEHAHLAPPELLLLALGALGWTA
LRSAATARLFRPLAKRCCLQPRDAAKMPESAWKFLFYLGSWSYSAYLLFGTDYPFFHDPPSVFYDWTPGMAV
PRDIAAAYLLQGSFYGHSIYATLYMDTWRKDSVVMLLHHVVTLILIVSSYAFRYHNVGILVLFLHDISDVQL
EFTKLNIYFKSRGGSYHRLHALAADLGCLSFGFSWFWFRLYWFPLKVLYATSHCSLRTVPDIPFYFFFNALL
LLLTLMNLYWFLYIVAFAAKVLTGQVHELKDLREYDTAEAQSLKPSKAEKPLRNGLVKDKRF

>ScLAG1
MTSATDKSIDRLVVNAKTRRRNSSVGKIDLGDTVPGFAAMPESAASKNEAKKRMKALTGDSKKDSDLLWKVW
FSYREMNYRHSWLTPFFILVCVYSAYFLSGNRTESNPLHMFVAISYQVDGTDSYAKGIKDLSFVFFYMIFFT
FLREFLMDVVIRPFTVYLNVTSEHRQKRMLEQMYAIFYCGVSGPFGLYIMYHSDLWLFKTKPMYRTYPVITN
PFLFKIFYLGQAAFWAQQACVLVLQLEKPRKDYKELVFHHIVTLLLIWSSYVFHFTKMGLAIYITMDVSDFF
LSLSKTLNYLNSVFTPFVFGLFVFFWIYLRHVVNIRILWSVLTEFRHEGNYVLNFATQQYKCWISLPIVFVL
TAALQLVNLYWLFLILRILYRLIWQGIQKDERSDSDSDESAENEESKEKCE

>ScLAC1

MSTIKPSPSNNNLKVRSRPRRKSSIGKIDLGDTVPSLGTMFETKESKTAAKRRMQRLSEATKNDSDLVKKIW
FSFREISYRHAWIAPLMILIAVYSAYFTSGNTTKTNVLHRFVAVSYQIGDTNAYGKGINDLCFVFYYMIFFT
FLREFLMDVVIRPFAIRLHVTSKHRIKRIMEQMYAIFYTGVSGPFGIYCMYHSDLWFFNTKAMYRTYPDFTN
PFLFKVFYLGQAAFWAQQACILVLQLEKPRKDHNELTFHHIVTLLLIWSSYVFHFTKMGLPIYITMDVSDFL
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LSFSKTLNYLDSGLAFFSFATFVVAWIYLRHYINLKILWSVLTQFRTEGNYVLNFATQQYKCWISLPIVFVL
IGALQLVNLYWLFLIFRVLYRILWRGILKDDRSDSESDEESDESSTTPTDSTPTKKDI
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Alignment used for phylogenetic analysis in Supplemental Figure 1B

SIASC-2  m oo m oo oo oo
PELOHZ oo oo m oo
ALLOH2 = oo oo o oo
SBLOH2 === oo eoo.
S Y o R e e
SIASC-3  mmmm e m oo m oo oo
PELOHLA - - - - - oo oo oo
PELOHLD - oo oo s oo
Y27 X
BIrLOHL - - oo oo s m oo oo e
ALLOHL == oo oo oo ff oo
o X0
ALLOH3 == oo oo o m e o e o e e
OCLOHL - s mm s e e e e e e e e e e e e e e e e e
OCLOHB - oo oo o m o oo eoooo
11 )
GMLOH3 - - s mm e e e e et e e e e e e e e e e eeeao -
RCLOH3 = - - o oo oo oo oo o e e
PELOH3 oo o m oo
ALLOH4 = o mm e m e e e e e e e e
ALLOH4 = - m oo o oo e
HSCers2 -----------mmmmmmioo o MLQTLYDYFWWERLWLP
HSCerS3 --------mmmmmmm oo MFWTFKEWFWLERFWLP
HSCersS4 --------mmommcm oo MLSSFNEWFWQDRFWLP
HSCErS5  ----mmmmmm oo MATAAQGPLSLLWGWLWSERFWLP
HSCerS6 ------------mmmmmmmmm s MAGILAWFWNERFWLP
Lo =Y g R I e T
SCLAG1  -MTSATDKSIDRLVVNAKTRRRNSSVGKIDLGDTVPGFAAMPESAASKNEAKKRMKALTG
SCLAC1  MSTIKPSPSNNNLKVRSRPRRK-SSIGKIDLGDTVPSLGTMFETKESKTAAKRRMQRLSE

SLASC=2 === == s s m s s s m e iiiiiiiiiiiioioooo. MDSIWANNGAP
PELOH2 == - o - oo o m oo e oo MDPILTFNGSA
ALLOH2 = oo oo MESVSSRGGDPVVKPSM
Y 0. e MAAVR
SIASC-1 == === mmmmmmmmmmmeeeeeeeeieeeeeiooooooooo. MKNLDHIAASVDWEKESLP
XY MDWDTESYR
o] - Y MGFMEYVKSIEWEHESYP
PELOHLID == oo oo oo oo oo oo MGFMEYAKSIQWEHESYP
VVLOHL oo oo oo oo oo oo oo e MGLLESAASINWEHESFP
BrLOHL = oo oo oo oo oo oo oo MGFFESVKSINWEHESFP
ALLOHL = MGLFESVKSIDWEQESFP
ATLLOH3 = oo MGLLESVKSINWEHESSP
ALLOH3 = oo oo oo MGLLESVKSINWEHESSP
o7 I MGFLDLMNPIDWEYESYP
o] I < T MGFLEMVKSVDWEQESYS
GMLOHL == - oo o oo oo oo oo oo oo MTTMSSLSLSLDWHNESYP
1Yo < MGTWVLQQVTSIDWNWNHESYP
RCLOH3 = oo oo oo oo oo oo MGVVGTNGFINWESESYP
PELOH3 = oo oo oo oo oo oo MGVLGINNLIDWESESYP
AELOHA oo oo oo oo oo oo MDLKLLSRPDWDQESYP
ALLOHA = m oo oo MDLKLLSR-DWDHESYP

HsCerS2 VNLTWADLED-RDGRVYAKASDLYITLPLALLFLIVRYFFELYVATPLAALLNIKEKTRL
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HsCerS3 PTIKWSDLED-HDGLVFVKPSHLYVTIPYAFLLLIIRRVFEKFVASPLAKSFGIKETVRK
HsCerS4 PNVTWTELED-RDGRVYPHPQDLLAALPLALVLLAMRLAFERFIGLPLSRWLGVRDQTRR
HsCerS5 ENVSWADLEGPADGYGYPRGRHILSVFPLAAGIFFVRLLFERFIAKPCALCIGIEDSGPY
HsCerS6 HNVTWADLKN-TEEATFPQAEDLYLAFPLAFCIFMVRLIFERFVAKPCAIALNIQANGPQ
HsCerS1 -------------m-m-- MAAAGPAAGPTGPEPMPSYAQLVQRGWGSALAAARGCTDCGW
ScLAG1 DSKKDSDLLWKVWFSYREMNYRHSWLTPFFILVCVYSAYFLSGNRTESNPLHMFVAISYQ
ScLAC1 ATKNDSDLVKKIWFSFREISYRHAWIAPLMILIAVYSAYFTSGNTTKTNVLHRFVAVSYQ

S1Asc-2 AVSHLFYAIFFAFGFVIVRLFLDRFIFRRLAVLLLRLGTTHLRNDEATRG- ---- KIVKC
PtLOH2 NPSHFLLPIYFAFGFFLARFILDRFIFRKLAIWLLYSKAKAISSRIDEAT------ IVKC
AtLOH2 EVWHFQIAVYFAFGFFFLRLVLDRYVFQRIALWLLSTGSAPIKLNDAATRA- - - -KIVKC
SbLOH2 GGEAVSVALLFSLAFFCARLLLDRLVYKPLAVYLFNTKASKLMNDEARQA- - - - - KIVKF

S1Asc-1 EYQDLIFLLFFALFFPVLRFILDRFVFEALAKRMIFGKKTVVNINGREERK- ---KINKF
S1Asc-3 EYKDLIFIPFFALFFPILRFILDRLVFEALAKRMICGKDAKVIKNGSSIKRK- - -KMNKF
PtLOHla GYEDCIVLPLFALFFPFVRFFLDRFVFQKVAQDLIFGKEHQTLDVQSDERRK- --KIRKF
PtLOH1b AYEDYIVLPLFSLFFTFVRFFLDRFVFQKLAQRLIFGKEHQMLDAQPDERRK- - -KIGKF
VVLOH1 EYGDFVALPVFAFFFFSVRFFLDRFVFQKLGRILIFGKGGQQLDVGVDEKRK- - -KLRKF
BrLOH1 TYQDFVCLPLFAVFFPSIRFLLDRFVFEKVGRLLIYGKQSPKKNDKKT - - - - - - - KIRKF
AtLOH1 TYQDLGFLPLFAVFFPTIRFLLDRFVFEKLASLVIYGRMSTNKSDNIKDRKKNSPKVRKF
AtLOH3 VYQDFRVLPLFAVFFPSIRFLLDRFVFEKLAKYLIYGKHRQDMGDDTTERKK- - -KIRKF
A1LOH3 VYQDFRVLPLFAVFFPTIRFLLDRFVFEKLAKHLIYGKHRQDMGDDTTERNK- - - KIRKF
OcLOH1 QYEDFLVLPLFALFFPTVRFLLDRFVFEKVGRRLIYRKGVQEVENETYEQKK- - -KIRKF
OcLOH3 QYEDFIVLLFFVLFFPTVRFFLDIFVFEKVSRRLMFGKGMQVVANESEERKK- - -KIRKF
GmLOH1 AYHDFYLLPIFALFFPSLRFFLDRFIFEKVARRLIFGKGHAALDYQTDERRK- - -KISKF
GmLOH3 DFRDFSVIPFFALFFPSLRLLLDTFLFEQVARRLIFGKGHKKMDFQTLERKK- - -KISKF
RcLOH3 EAIDFSAVPFFALFFPSVRLFLDTYVFEKLARRLIFGKASTSTDVATHENRK- - - KINKF
PtLOH3 VATDFIAIPLFAVFFFSVRFVLDKYVFECSARRFIFGKGHVTVDVGKHGNRK - - - KVNKF
AtLOH4 DSSDFLVLIFFAPFFLFLRLILDRCIFERVARRLVVPKGLCA- - -DSNERRK- - -KVVKF
AlLOH4 AFSDLWVLIFFAPFFLFLRLILDRFIFERVARRLVVPRGHYG- - -DSNERRK- - -KIVKF
HsCerS2 RAPPNATLEHFYLTSGKQPKQVEVELLSRQSGLSGRQVERWFRRRRNQDRPS- - -LLKKF
HsCerS3 VTP-NTVLENFFKHSTRQPLQTDIYGLAKKCNLTERQVERWFRSRRNQERPS- - -RLKKF
HsCerS4 QVKPNATLEKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRWFRRRRNQDRPQ- - -LTKKF
HsCerS5 QAQPNAILEKVFISITKYPDKKRLEGLSKQLDWNVRKIQCWFRHRRNQDKPP---TLTKF
HsCerS6 TIAPPNAILEKVFTAITKHPDEKRLEGLSKQLDWDVRSIQRWFRQRRNQEKPS---TLTRF
HsCerS1 GLARRGLAEHAHLAPPELLLLALGALGWTALRSAATARLFRPLAKRCCLQPR---DAAKM

ScLAG1 VDGTDSYAKGIKDLSFVFFYMIFFTFLREFLMDVVIRPFTVYLNVTSEHRQK- - - - - - RM
ScLAC1 IGDTNAYGKGINDLCFVFYYMIFFTFLREFLMDVVIRPFAIRLHVTSKHRIK- - - - - - RI
S1Asc-2 SESMWKFAYYATIEFCVLKVAYHEPWFLDVKGYFSG- - --- WPNQELTAGIKLIYMCQCG
PtLOH2 SESMWKLTYYATVEICVLKITCNEPWFRDTKEYFRG- - - - - WPHQELGFPIMLFYMCQCG
AtLOH2 KESLWKLLYYAACDFFVLQVIYHEPWARDIKLYFHG- - - - - WPNQELKLSIKLYYMCQCG
SbLOH2 SESSWKLTYYASVQAWVLMIIKQEPWSLDMMQYFDG- - - - - WPNQPIASSLMLFYMCQCG

S1Asc-1 KESAWKFVYFLSAELLALSVTCNEPWFTDSRYFWAGPGDVVWPNLKMKLKLKLLYMYAGG
S1Asc-3 KESAWKFMYFLSAEIFALYVTYNEPWFTNTRYYWTGPGDQVWPDLKMKLKLKGWTMYAGG
PtLOHla KESAWKCIYFLSSEILVLCVTYDEPWLVNTKYFWVGPGSQAWPDQKMKLKLKAVYMYAAG
PtLOH1b KESAWKCIYFLSAEILVLYVTYDEPWFGNTKYFWVGPGSQVWPDQKMKLKLKGAYMYAAG
VVLOH1 KESAWKCVYFLSAELLALSVTYDEPWFTNTKYFWVGPGNQVWPDQQIKLKLKGLYMYCGG
BrLOH1 KESAWKCIYYLSAEVLALSVTYNEPWFTDTLYFWIGPGDQIWPNQQMKIKLKFLYMYTAG
AtLOH1 KESAWKCIYYLSAELLALSVTYNEPWFSNTLYFWIGPGDQIWPDQPMKMKLKFLYMFAAG
AtLOH3 KESAWKCVYYLSAEILALSVTYNEPWFMNTKYFWVGPGDQTWPDQQTKLKLKLLYMFVAG
AlLOH3 KESAWKCVYYLSAEILALSVTYNEPWFMNTKYFWVGPGDQTWPDQQTKLKLKLLYMFVAG
OcLOH1 KESAWKCVYYLSAEILALAVTYNEPWFTKTKYFWLGPGNQVWPDQAYKLKLKGLYMFVGG
OCLOH3 KESAWKCVYFLSADFFALAATYKESWFTNTKHFWEGPGNQAWPDQKYNLKLKGLYMYTGG
GmLOH1 KESAWKCVYYLSAEILALSVTYDEPWFTNTINFWVGPRTQVWPDQKIKLKLKAVYMYAAG
GmLOH3 MESAWKCVYFLSAEIFALAVTYDEPWFTDTRYFWVGPGNQIWPDQKIKLKLKVLYMYAAG
RcLOH3 KESAWKYIYFSSAEILALSVSYNEPWFTNTKYFWVGPEDQIWPDQKLKLKLKGHYMFVAG
PtLOH3 KESAWKCVYFLCAEILALYVSYDEPWFTNTKYFWVGPGDQVWPDQKLKFELKVLYMYAGG
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AtLOH4
AlLOH4
HsCerS2
HsCerS3
HsCerS4
HsCerS5
HsCerSé6
HsCerS1i
ScLAG1
ScLAC1

S1lAsc-2
PtLOH2
AtLOH2
SbLOH2
SlAsc-1
S1Asc-3
PtLOH1a
PtLOH1b
VVLOH1
BrLOH1
AtLOH1
AtLOH3
Al1LOH3
OcLOH1
OcLOH3
GmLOH1
GmLOH3
RCLOH3
PtLOH3
AtLOH4
AlLOH4
HsCerS2
HsCerS3
HsCerS4
HsCerS5
HsCerS6
HsCerS1i
ScLAG1
ScLAC1

S1Asc-2
PtLOH2
AtLOH2
SbLOH2
SlAsc-1
S1Asc-3
PtLOH1a
PtLOH1b
VVLOH1
BrLOH1
AtLOH1
AtLOH3
A1LOH3
OcLOH1
OcLOH3
GmLOH1

KESAWKCLCSFSVEAFALYVTYKEPWFKDTRSFWLGPGDQVWPDQKIKLKMKGMYMFVGG
KESAWKCLCSFSVEALALYVTYKEPWFKDTRCFWLGPGDQIWPDQKIKRLKMKGMYMFVG

REASWRFTFYLIAFIAGMAVIVDKPWFYDMKKVWEG- - - - - YPIQSTIPSQYWYYMIELS
QEACWRFAFYLMITVAGIAFLYDKPWLYDLWEVWNG- - - - - YPKQPLLPSQYWYYILEMS
CEASWRFLFYLSSFVGGLSVLYHESWLWAPVMCWDR- - - - - YPNQTLKPSLYWWYLLELG
CESMWRFTFYLCIFCYGIRFLWSSPWFWDIRQCWHN- - - - - YPFQPLSSGLYHYYIMELA
CESMWRFSFYLYVFTYGVRFLKKTPWLWNTRHCWYN- - - - - YPYQPLTTDLHYYYILELS

PESAWKFLFYLGSWSYSAYLLFGTDYPFFHDPPSVFYD- -WTPGMAVPRDIAAAYLLQGS
LEQMYAIFYCGVSGPFGLYIMYHSDLWLFKTKPMYRT - - - -YPVITNPFLFKIFYLGQAA
MEQMYAIFYTGVSGPFGIYCMYHSDLWFFNTKAMYRT - - - -YPDFTNPFLFKVFYLGQAA

FYL-YSIAALVVWETRRKDFAVMMSHHIVTVFLISSSYILSFFRIGIVILALHDGSDVFL
FYI-YSIAALLIWETRRKDFSVMMSHHVITVILIGYSYSTSFFRIGTIICAVHDASDVFL
FYV-YGVAALLAWETRRKDFAVMMSHHVITIILLSYSYLTSFFRIGAIILALHDASDVFM
FYI-YSIGALVAWETRRKDFAVMMSHHVITSTLIGVSYLTGFFRIGTIILALHDASDVFL
FYF-YSIFATLYWETRRYDFAAQITIHHVTTVSLIVLSYVYGFARIGSVVLALHDGSDVFM
FYL-YSIFALIYWETRRSDFAAHMIHHITSVSLILLSYIFGMARAGSMAALIHDGSDVLM
FYT-YSIFALIFWETRRSDFGVSMSHHVATVILIVLSYILRFGRVGSVVLAIHDASDVFL
FYT-YSIFALIFWETRRSDFGVSMSHHVATVILIVLSYILRFGRAGSIVLAIHDASDVFL
FYT-YSIFALIFWETRRSDFGVSMGHHVATFILIVLSYIFRFARVGSVVLALHDASDVFL
FYT-YSIFALIFWETRRSDFGVSMGHHITTVILIVLSYICRFSRAGSVVLALHDASDVFL
FYT-YSIFALVFWETRRSDFGVSMGHHITTLVLIVLSYICRLTRAGSVILALHDASDVFL
FYT-YSIFALVFWETRRSDFGVSMGHHIATLILIVLSYVCSFSRVGSVVLALHDASDVFL
FYT-YSIFALIFWETRRSDFGVSMGHHIATLILIVLSYVCSFSRVGSVVLALHDASDVFL
FYT-YSIFALIFWETRRSDFGVSMSHHVATFILIVLSYVLRFARAGSVVLALHDASDVFL
FYT-YSIFALIFWETRRSDFGVSMGHHVASSVLIVLSYVF----- GSVVLALHDATDVFL
FYS-YSIFALIFWETRRSDFGVSMSHHVATVILIVLSYIFRFARVGSVVLALHDASDVFL
FYT-YSILALVFWETKRSDFVVSMGHHVITVILIVLSYIFRFVRVGSVVLALHDASDVFI
FYI-YSIFALIFWETRRSDFAVSMAHHVATVILLVMSYILRFARVGSIVLALHDVCDGFL
FYT-YSIFALVFWETRRSDFGVSMGHHIVTVFLIVLSYILRFGRVGAVVLALHDATDVFM
LNV-YAFFALFFWETRRSDFKVMLVHHIVTSFLIILSYVFRFARIGSVILALHEISDVFL
GLNVYAFFALFFWETRRSDFKVMLVHHIVTSFLIILSYVFRFARIGSVILALHEISDVFL
FY--WSLLFSIASDVKRKDFKEQITHHVATIILISFSWFANYIRAGTLIMALHDSSDYLL
FY--WSLLFRLGFDVKRKDFLAHITHHLAAISLMSFSWCANYIRSGTLVMIVHDVADIWL
FY--LSLLIRLPFDVKRKDFKEQVIHHFVAVILMTFSYSANLLRIGSLVLLLHDSSDYLL
FY--WSLMFSQFTDIKRKDFLIMFVHHLVTIGLISFSYINNMVRVGTLIMCLHDVSDFLL
FY--WSLMFSQFTDIKRKDFGIMFLHHLVSIFLITFSYVNNMARVGTLVLCLHDSADALL
FYG-HSIYATLYMDTWRKDSVVMLLHHVVTLILIVSSYAFRYHNVGILVLFLHDISDVQL
FWAQQACVLVLQLEKPRKDYKELVFHHIVTLLLIWSSYVFHFTKMGLAIYITMDVSDFFL
FWAQQACILVLQLEKPRKDHNELTFHHIVTLLLIWSSYVFHFTKMGLPIYITMDVSDFLL

EAAKVFKYSEKELGASVLFGCFAVSWFPLRLVFFPFWVIRSSSYYLCEVLKLSESYD- - -
EAAKVFKYSGKELSASTILFGLFAISWVILRLVFFPFWITIKATSYELVEFLDLSLAYDK- -
ETAKIFKYSEKEFGASVCFALFAVSWLLLRLIYFPFWITIRATSIELLDYLDMTSA-----
ETAKLCKYTEKELGASLFFGLFAISWLLLRLIYFPFWITKASSYHSIAFLRKLDEF- - - -
EIAKMSKYSGFDLIADIFFSLFALVFTSLRIICYPFWIIRSTCYELLYVLDIQKER- - - -
EIAKMSLYSGFHSVADISFALFALSWLLLRLIYFPFFITIYSTSYEVLFIVDKEKQ-----
EVGKMSKYSGAEGVASFAFILFVLSWILLRLIYYPFWVLWSTSYEVLLILDKEK------
EVGKMSKYSGAEGIASFAFILFVLSWILLRLIYYPFWVLWSTSYEVLLNLDKEK- - - - - -
EVGKMSKYKGAETTASISFILFVLSWIVLRLIYYPFWILRSTSYEVILTLDKEK------
EVGKMSKYSGFEGIAAFSFVLFALSWVLLRLIYYPFWILWSTSYQIIMTVDKEK- - - - - -
EIGKMSKYCGAESLASISFVLFALSWVVLRLIYYPFWILWSTSYQIIMTVDKEK- - - - - -
EVGKMSKYSGAERIASFSFILFVLSWIILRLIYYPFWILWSTSYEVVLELDKDK------
EVGKMSKYSGAERIASFSFILFVMSWIILRLIYYPFWILWSTSYEVVLELDKDK------
EVGKMSKYSGAEATASISFVLFVLSWVVLRLIYYPFWILWSTSYEVIQTVDKEK- - - - - -
EVGKMSKYSGAETLASCSFVLFVVSWVILRLIYYPFWILWSTSCEIIPFLDKDT------
EIGKMSKYSGAETMASFAFILFVLSWIVLRLIYYPFWILWSTSYEVLLTLDKEK------
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GmLOH3
RCLOH3
PtLOH3
AtLOH4
AlLOH4
HsCerS2
HsCerS3
HsCerS4
HsCerS5
HsCerS6
HsCerS1i
ScLAG1
ScLAC1

S1lAsc-2
PtLOH2
AtLOH2
SbLOH2
SlAsc-1
S1Asc-3
PtLOH1a
PtLOH1b
VVLOH1
BrLOH1
AtLOH1
AtLOH3
Al1LOH3
OcLOH1
OCcLOH3
GmLOH1
GmLOH3
RcLOH3
PtLOH3
AtLOH4
AlLOH4
HsCerS2
HsCerS3
HsCerS4
HsCerS5
HsCerS6
HsCerSi1i
ScLAG1
ScLAC1

S1Asc-2
PtLOH2
AtLOH2
SbLOH2
SlAsc-1
S1Asc-3
PtLOH1a
PtLOH1b
VVLOH1
BrLOH1
AtLOH1
AtLOH3
A1LOH3

ETGKMSKYSGAETTASIAFILFVLCFTVTRIIYYPFWILRSTSYEVVHALKMD- - - - - - -
EIAKMSRYSGYEWISSIFFVLFVLSWTIFRIIYYPFWILRSTSYEVVLTLDMKK- - ----
EIAKMSKYSGYELMASVFFLLFVLFWTILRIIYYPFWILRSTSYEIVSALNKEK- - - - - -
EIGKMCKYSGAETMTSVSFVLFFLSWTTLRLIYYPFWILWSTSYESIKVKTEYWDKKHLM
EIGKMCKYSGAEAMTSVSFVLFFLSWTALRLIYYPFWILWSTSYESIKVKMEYWDKKNLM
ESAKMFNYAGWKNTCNNIFIVFAIVFIITRLVILPFWILHCTLVYPLELYPAFFG-----
ESAKMFSYAGWTQTCNTLFFIFSTIFFISRLIVFPFWILYCTLILPMYHLEPFFS-----
EACKMVNYMQYQQVCDALFLIFSFVFFYTRLVLFPTQILYTTYYESISNRGPFFG- - - - -
EAAKLANYAKYQRLCDTLFVIFSAVFMVTRLGIYPFWILNTTLFESWEIIGPYAS-----
EAAKMANYAKFQKMCDLLFVMFAVVFITTRLGIFPLWVLNTTLFESWEIVGPYPS- - - - -
EFTKLNIYFKSRGGSYHRLHALAADLGCLSFGFSWFWFRLYWFPLKVLYATSHCSLRTVP
SLSKTLNYLNSVFTPFVFGLFVFFWIYLRHVVNIRILWSVLTEFRHEGNYVLNFATQQYK
SFSKTLNYLDSGLAFFSFATFVVAWIYLRHYINLKILWSVLTQFRTEGNYVLNFATQQYK

------ TMIYYFENTMLLTLLVFHIYWWILIYSMIMKQLRNRGQVGEDIRSDSEDDD- - -
------- LLYYVENTMLLMLLVFHIYWWILTIYSMIMRQLRNRGRVGEDIRSDSEDDE- - -
----EGTLMYYSFNTMLLMLLVFHIYWWYLICAMIVRLLKNRGKVGEDIRSDSEDDDD- -
————— PTALYYILNTMLLTLLVFHMYWWKLICLMIMRQLNNKGQVTDDVRSDSEDDE- - -
---TTGIILYFVFNALLICLLVLHLFWFKIILRMVKNQILSRGHITDDVREDSESDDD-H
-QNINGIILYFVINSMLICLLLLHIYWWTLICRVIINIL -KKGQF-DDVRSDSESESDED
-HPVDGPIYYYVFENTLLYCLLFLHVYWWVLIYQMLAKQIQARGHLSDDVRSDSEGEDE-H
-HAVDGPIYYYVENTLLYGLLVLHIYWWVLMYRMLVKQIQARGQLSDDVRSDSEGEDE-H
-HAVEGPIYYYLFNTLLFCLLVLHIYWWVLMYRMLVKQVQARGQLSDDVRSDSEDEDE-H
-HPTIEGPIYYYMFNTLLFCLLVLHIFWWVLIYRMLVKQVQDRGKLSEDVRSDSESDDE-H
-HP-NGPILYYMFNTLLYFLLVLHIFWWVLIYRMLVKQVQDRGKLSEDVRSDSESDDE-H
-HPIEGPIYYYMFNTLLYCLLVLHIYWWVLMYRMLVKQIQDRGKLSEDVRSDSEGEDE-H
-HPIEGPIYYYMFNTLLYCLLVLHIYWWVLMYRMLVKQIQDRGKLSEDVRSDSEGEDE-H
-HRADGPIYYYVFNSLLFSLLVLHIYWWVLMYRMLVKQIQARGRVSEDVRSDSEDEDE-H
-HKVDGPIYYYIFNTLLFSLLVLHIYWFVLMFRMLVDQIKAGGQVSGDVRSDSEDEET-Q
-HRVDGPIYYYVFNSLLYCLLVMHIYWWVLIYRMLVKQIQARGKVSEDVRSDSEDEDA-H
--LVDGPLYYYVFNSLLYFLQVLHIYWWVLMLRMLVKQIQEKGKVSEDIRSDSEDEDE-H
-HMVDGPLNYYLFNTLLFCILVFNIYWWILMVRMVVEQIKARGKVSDDVRSDSEGEDE-H
-QMVDGSIYYYLFNTLLFSLLVLHIYWWILMVGMVMAQIQAGGQVSDDVRSDSEGEDD-H
ETGPPLILFYYVFNTLLYCLQILHIYWWILIYRVLISQIRAKGKVAKDIRSDSEGEDDEH
ETGPNLMVFYYVFNTLLYCLQILHIYWWILIYRVLISQIRAKGKVAKDIRSDSEGEDDEH
--------- YYFFNSMMGVLQLLHIFWAYLILRMAHKFIT - -GKLVEDERSDREETESSE
————————— YIFLNLQLMILQVLHLYWGYYILKMLNRCIF--MKSIQDVRSDDEDYEEEE
————————— YYFFNGLLMLLQLLHVFWSCLILRMLYSFMK-KGQMEKDIRSDVEESDSSE
--------- WWLLNGLLLTLQLLHVIWSYLIARIALKALT-RGKVSKDDRSDVESSSEEE
--------- WWVFENLLLLLVQGLNCFWSYLIVKIACKAVS-RGKVSKDDRSDIESSSDEE
D----- IPFYFFFNALLLLLTLMNLYWFLYIVAFAAKVLTGQVHELKDLREYDTAEAQSL
C----- WISLPIVFVLIAALQLVNLYWLFLILRILYRLIW-QG-IQKDERSDSDSDESAE
C----- WISLPIVFVLIGALQLVNLYWLFLIFRVLYRILW-RG-ILKDDRSDSESDEESD
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HsCerS2 GEEAAAGGGAKSRPLANGHPILNNNHRKND-------------
HsCerS3 EEEEEEATKGKEMDCLKNGLRAERHLIPNGQHGH---------
HsCerS4 EAAAAQEPLQLKNGAAGGPRPAPTDGPRSRVAGRLTNRHTTAT
HsCerS5 DVTTCTKSPCDSSSSNGANRVNGHMG-GSYWAEE-------- -
HsCerS6 DSEPPGKNPHTATTTNGTSGTNGYLLTGSCSMDD---------
HsCerSl KPSKAEKPLRNGLVKDKRF - - === --==cccccmcmmooom-
SCLAGL  NEESKEKCE-----=--c=-cmcmmmmmmmooeoooomoo
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