
Table S1: CCE transcripts of S. littoralis 
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SlitCXE67 

MRLITTVGVLILCVIHNISCDDDVTLVEVEQGQLRGQVLDAVVGDFQYLSYKGIPYAKPPVGKLRFKDPEYLDSWE
GVLNATEHGSVCPQFNPITAVYTSGSEDCLFLNVYTRNLTPDAPRPVVVFIHGGAYIFGSGNTDLYRPDYLLANDV
IVVTINYRLGVLGFLSLGNEDVPGNAALKDQVTALKWVQNNIEKFGGNPNSVTIVGDTAGGASVTLHMLSPMSKGL
FHKAVAMSGSATCDFGLTYKHVEKAKIFGSALKCENVEDSAALLDCLQAADYNAFYSITPTVLASEEITDVLFKME
HFTPVIEKKTGNNFLTEDYYSALTKGHVNKDVDFIIGYSSQEAVLLIDLFNASYVDLYSRYKELFTPSEILIKSTP
DTNLNVAKSVKEFYFGEKPVKTENLNLFVKYSSSASIGYHAQRYANKWANFGKKTYFYIFDGFTDWNFFGQQGVKY
GIEKASHFDITYYLFYPESLNWSIDTDSVEYQVTKQLTTSLTNFAKSSDPSVDGVTWPQYSESSKAYVTFGNDGPV
VGYGPDEDDYNFWAGVYKSAGIPF 

5
5
6 

SlitCXE54 

MMSTVLRIALLCVVLSEALAMVQVRVSDGLLEGEVVHNEYGGTYFSFLGIPYAQPPLGDLRFKAPQPPKPWDGVRS
AKEFGPKCFQYDLFVDKGHVTGSEDCLYLNVYTPDVTPVKPLPVMVWIHGGGLVSGAGDDQEYGPKFLVRQDVILV
TLNYRLEVLGFLCLDTEDAPGNAGMKDQVAALRWVKENIANFGGDPDNVTIFGESAGGVSVTYHLMSPMSKGLFQR
AIAQSGVSVSYWAQAYKPRERGFALARKLGFYSDDVKDVYEFLKQQPIENLIKTKVPITYSEKERTNVEVYFSVVE
EKQFGDNERFFYGDMIDAVSNGIHEGVDIMTGYTADEGIMGVAIFGDYKESLEQAKNFPQFFVSYPMSLSLSTNDQ
LELGNRLKEYYFKEQIRVPDHWESLKDFYSMDIFVFPTMRWIKLSARSKKNKIYLYKFTCYTELNIVSELMGVGHL
VGNKPVVAHSDDLMYLFSARNQTKLDMNSEEFKQIEVVTKLWTNFAKYGNPTPDDSFGVAWAPYSLENQDYLDIGN
ELKAGQAPDDEEIKFWENLLTEYGQKLY 

5
6
0 

SlitCXE55 

MVQVQVNEGWLEGEVVQNEYGGSYYSFKGIPYAQPPLGELRFKAPQPPKPWKDVRSAKQFGSKCYQYDAFFEKGKV
CGSEDCLYLNVYTPSIKPDKPLPVMFWIHGGSFISGAGDDDVYGPKFLVRQDVILVTFNYRLEVLGFLCLDTEDVP
GNAGMKDQVAALRWVNKNIANFGGDPNNITIFGESAGGASVTYHLISPMSKGLFRRAIAQSGTNVGYWAQAYKPRE
RGFALARKLGFYSDDPKQVYEFLKEQPLEALIKAAVPITYSEKARTYTEFYFSVAAEKQFGNSKQFFCGDVLDSVS
NGIHEGVDIMTGYTADEGILSLAIFGDISASLEQARNFPQLFISYPMSLTLSTNDQLELGKRIREYYFKNSISVPD
DWEKLEKFYAADLFVFPANRWIKLCAQSKKNKVYFYKFTCVSELNMISQMIGVGDLIKDKPVVAHADDLLYLFTPN
TSPIIDRNSKTFQHVEKVTKLWTNFAKFGNPTPDDSLGVTWTPYSVANKDYLDIGNELKPGHAPDDEEVQFWENVL
TEFNQKLY 
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SlitCXE56 

MVQVQVNEGWLEGEVVQNEYGGSYYSFKGIPYAQPPLGELRFKAPQPPKPWKDVRSAKQFGSKCYQYDAFFEKGKV
CGSEDCLYLNVYTPSIKPDKPLPVMFWIHGGGFISGAGDDDVYGPKFLVRQDVILVTFNYRLEVLGFLCLDTEDVP
GNAGMKDQVAALRWVNKNIANFGGDPNNVTIFGESVGGASVTYHLISPMSKGLFRRAIAQSGTNVGYWAQAYKPRE
RGFALARKLGFYSDDPKQVYEFLKEQPLEALIKAAVPITYSEKARTYTELYFSVAAEKQFGNNERFFCGDVLDSVS
NGIHEGVDIMTGYTADEGILSLAVFGDVSTSLEQARNFPQFFISYPMSLTLSTNDQLELGKRIREYYFKNSISVPD
DWEKLEKFYAADLFVFPANRWIKLCARSKKNKTYFYKFTCVSELNMISQTMGVGDLIKDKPVVAHADDLLYLFSPN
SSPIIDRNSKTFQHVEKVTKLWTNFAKFGNPTPDDSLGVTWTPYSVANKDYLDIGNELKPGHAPDDEEVQFWENVL
TEFNQKLY 
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SlitCXE57 

MVQVQVNEGWLEGEVVQNEYGGSYYSFKGIPYAQPPLGELRFKAPQPPKPWKDVRSAKQFGSKCYQYDAFFEKGKV
CGSEDCLYLNVYTPSSKPDKPLPVMFWIHGGGFISGAGDDDVYGPKFLVRQDVILVTFNYRLEVLGFLCLDTEDVP
GNAGMKDQVAALRWVNKNIANFGGDPNNITIFVGESAGGASVTYHLISPMSKGLFRRAIAQSGSNVGYWAQAYKPR
ERGFALARKLGFHSDDPKQVYEFLKEQPVEALIKAAVPITYSEKVRDNEIYFNVTAEKQFGNNEQFFYGDVLDSVA
NGTHEGVDIMTGYTADEGIMSLAVFGDISANLEQARNFPQFFITYPMSLTLSTNDQLELGKRIREYYFKNSISIPD
DWEKLEKFYAACQFLFPANRWIKLVARSKKNKTYFYKFTCVSELNMISQMMGVGDLIKDKPVVAHADDLLYLFSPN
TSPIIDRNSKTFQHVEKVTKLWTNFAKFGNPTPDDSLGVTWTPYSVANKDYLDIGNELKPGHAPDDEEVQFWENVL
TEFNQKLY 
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SlitCXE63 

MVQVRVNEGLLEGERVDNDYGGSFYSFKGIPYAQPPVGDLRFKAPLPPKSWDGVRSAKEFGPRSFQNDILMKTGLV
GDEDCLYLNVYTPEIKPDKPLPVMFWIHGGGFYCGSGNDDLYGPEFLIRHGVILVTINYRVDVLGFLCLDTEDIPG
NAGMKDQVQALRWVNKNIASFGGDPKNITIFGESAGGSSVSYHLISPMSKGLFKRAIAQSGVSTCAWAQAIEPRER
ALALARSLGCHSEDDKELYDFFKNQPKESLVGVQCPVATFEAFKGGLDIYFNVANEKKFGDNERFFYGDMLDVISN
SVHEGVEIMMGSTTEEGLISYADSEDIIKTLKLAKIYPEYFVNKLVAFSLPLKQQLKIGKEVRKFYFNDQINVPDD
WDKLINFTSMQNFVYPERQWAKHSAQGKKHKLYLYKFSCKTERNFIAKMRGMTEMLGNREVTCHADELPYLFNFKM
MPTKLDTASETFQLMERLMKLWTNFAKYGNPTPDDSLGAKWAPYTLENQEYLDIGNELKTGTAPDAEETQFWDKLY
EKYGL 
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SlitCXE64 

MVQVRVNEGLLEGEQVDNHYGGSFYSFKGIPYAQPPVGDLRFKAPLPPKPWDGVRTAKEFGPKSYQNDIFMNVGRV
GEEDCLYLNVYTPSIKPDKPLPVMFYIHGGGFFSGSGNDDLYGPELLVRHGVILVTINYRVDVLGFLCLDTEDIPG
NAGMKDQVQALRWVNKNIANFGGDPKNITIFGESAGGASVSYHLISPMSKGLFKRAIAQSGASTSPWAQAVEPRER
ALALARSLGFYSEDDKELYEFFKHQPMESIVGVPVSVATFEAFKGGIDVNFTVVNEKKFGENERFFYGDMIDAVSN
GVHEGVEIMTGTTTEEGLIAMGDLKDTKKALELARTYPEIFMNKYEAYNLPLKQQLKIGREIRKFYFNDQVNIPDD
WDKLMNFLSMQMFVYSTMQWVKYCVQAKKHKLYLYKFSCKSERNVMSFLRGQTEMLGSRRVTCHADELTYLFNPKL
MPKMDTASATFKMVERILTLWTNFAKYGNPTPDDSLGVNWAPYTLENQEYLDIGNELKAGTAPDAEETQFWDNLYE
KYEL 

5
3
6 

SlitCXE10
8  

MHTKISFFIFFTCFLQWIFCEYVEVEVAQGRLRGERLETVTGEAAYYSFKGIPYAKPPVGTLRFKDPLPPEPWDGV
RDATQHGSVCPQVELLNNIVIPGNEDCLFLNVYTPILTPETPLPVMVFIHGGGFKFGSGNVDVYGPDFLVAKDVIV
VTMNYRLDVLGFLALGTKEVPGNAGMKDQVLALRWVNENIENFGGDSRNITLFGESAGATAVAYHLVSPISKGMFQ
RAILQSGATSLDCFIPYKPRERAFVLGNSLNITTKNSTELLLSLQELPAVELLNRTAYLFASESITHIQFKFTPFT
PVIEEDFGQDMRFVSEDPFDSLDNGNVNDVDVMFSYNKHETLIMLPFYVNDNFRYIQRYNRYPELLVPSKILIKAN
TDDIYYLWNKINDFYFGDKSISVENMPEFIKYSSFASVVYDVHRFIRRWPSVGNVYLFKFESYSSRSYYGLQGASY
GIIGPAHFDDLFYVFDPKIMQFSLPINSTEYKMVQQMTTIFTNFAKYGNPTPDKSLGVFWPQYNRSKQAYAIIADN
ITIGYKPDAKDIKFWKEVLEYAHIKF 

5
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SlitCXE86 

MGDADCLPSGDPSARLPILHWISCEYVEVEVAQGQLRGELLDTVTGEAKYYSFKGIPYAKPPVGDLRFKDPQPPEP
WDGVRNATQHGSVCPQIDLLNSIVVPGSEDCLFLNVYTPNLTPENPLPVMVFIHGGGFKFGSGNVDVYGPDFLVAK
DVIVVTMNYRLDVLGFLALGTKEVPGNAGMKDQVLALRWVNENIESFGGDKQNITLFGESAGASAVGYHLVSPMSK
NLFQKAILQSGVPSMDPHIPYRTVERAFVLGNSLNITTKNSTELLLSLQELPAVELLNRTAFLFASESITHIVFKF
TPFTPIIEEDYGQEMIFVSEDPFDTLDSGNVSNVDIMFSYNKYEMLIMLPYYVNNTYRYIQRYNRYPELLVPSKIL
MKASSDDIYYLWNKINDFYFGNKSISVENMPEFIQYAGFASLVYDVHRFIRRWPQVGNVYLFKFECISSRNFYGLP
GAAYGLNGPSHFDDLFYVFDPKSLQFPLPTDSKEYKLVQQIATVFTNFAKYGNPTPDSTLGVSWPQYDKSKQAYAI
IADNITIDYKPDAKDIKFWRKVLEYAHIKF 
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SlitCXE42 

MQWQTCVLLLCVTAILADDEWREVKTAQGPVRGRKHPTEDIYTFYNIPYATAPVGVDKFKAPLPPPVWLESYEAVD
EQVICPQPALPFQDLEIKNELPLVKQENCLIANIYVPNTNKKNLSVLVYVHGGGFVTGWGELFKATQLLKKKDIIV
VTFNYRLGVHGFLCLGTEDAPGNAGMKDQVALLRWVQKNIASFGGNPDDVTIIGYSAGSASVDLLMLSESTEGLFH
RVIPESGGNLAAFSIQRDPVEIAKTFARQLNFTNVDDIYALGEFYKTAPLELLTSDPFIDRTDSTLMFSPCVERNM
GEETFLTESPLTILKNGKYKKLPMLYGFANMEGLFRVNFFPLWKQKMNDKFSDFLPADLRFESEEEREDVANKVKR
FYFGDEPVSEVNIVEYVNFFTDVMFAHSMLWATKLQVEAGNNQIYLYEYSFVDKDVPEVPHTNIRGATHCAQSMAI
LDGKNLTHTSHTDESFATPEFQKMKKTMREIWYNFIKTGKPVPEGSSLPAWPAARANRSPYMSLDQKIELRGVLLE
ERTRFWEDIYQKHYLEPVPPPTPPPKPRSEL 
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SlitCXE46 

MWKILILLSVVTLGYCDDGEWKQVRTAQGEVRGRKDPAGGLYAFLNIPYAKVPVGTDRFKAPLPAPIWLEPLDAID
RGIICMQPPSPLFDTSSKVMQEDCLITNVYVPDTDDKNLPVIVYIHGGAFEIGFGNMMTPKHLVKNKKVIVVNFNY
RLGVHGFLCLGTEDAPGNAGLKDQVALLRWVNKNIASFGGNPDDVTIAGYSAGSVSVDLLMLSKSAKGLFNKVILE
SGVSVGFIAIQRNPIENAKTYAKMLNFTNVNDFYLMQEFYKSAPMKSMFMSTFLGRKDSTVLFSPCIERRRGNQAF
LDESPYNIIKSGKYNKIPMLIGISNMEGSLQMHHVGIWKDSMNTKFSDFLPVDIKFQSNDERDIVSNKIKEFYFGG
QPVGEETILAYLDYFGDIMFGYSTLRAVKLHLEAGHKQIYLYEFSFVDDSVPVIPNTNERRAQHCAQTMAVLEGPV
DEETLSEEYRNLKSVIREMWSNFAIHGTPVTEDSSLPTWPTTSAGGSPYMSIGKAVEIKESFLGEHGKFWNKIYEK
YYSAPVAVAPPPSQAYHNEL 
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SlitCXE49 

MWKLVVLLFCCLAIVLGDDSRVVSTAQGPVRGRLLPGGGVYGFYNIPYASAPTGADRYKAPLPPPTWVTIFEAEDR
KIICPHRRSGDPMNAREDCLVVNVFVPDTDNTNLPVHIFVHDGAYQFGFGLQKTFTELVRRQNIISVSFNYRLGVH
GFLCLGTEAAPGNAGLKDMVALLRWVNTNIASFGGNPDDVTLSSCSAGSGSLDFLTVSSLTDGLFKKVIQESGTVI
GAVGAQVDPIQNARNYATVLNFDNVNDFNSLEEFYKNVTIEQLISRTDAILNNEGVTARFGPCVERDLGQEIFISD
SPMNLLSRGNYTKVPRMYGFTTMDGSVRLSIFDTWREMMNEKFSDFLPSELHFDSEEVKEQVAQKVKQFYFGDSPV
DDHNIVSYLNYNTDVLFAFPMLRTLSTRVGALGDPIYLFEYSFIDENSPVLPQTDENGARHCSQERIVADGDVTAA
TNEYKRMQEIMRDYWMNFISNGYPSSSDPSLPTWTPANAQRSPHMSLGRQIVLRDSSPIPERAAFWDELFDEYFRG
PIVDMDPVPPTPTPAPGAASSLVMSNIIFVSLLLSFYFTLYLN 
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SlitCXE50 

MWKCVLLVFCSILILVQGQDDWLQVNITQGPVRGRKDPNGGLYVFYNIPYATAPTGRDRFKAPLPPPVWMSPLDAV
NRNIRCPQPNVLEHTQEDCLVVNLFVPDTTDTNLPVLVFVHGGAFQNGHGLSDQYRELVRTNRLIAVSFNYRIGVH
GFLCLGTEGAPGNAGIKDQVALLHWVNTNIAKFGGNPQDVTLAACSAGSGAVDVLTLSSATTGLFQKAILESGSST
GAVGVIIDPIQNAKNYAKVLNFDNVDDLDSLEEFYRNAPFQLLTSRVDEIVDNKDTAVRFAPCVERDIGQERVITD
APMNVIKRGNYTKVPLLYGFTNMEGAMRLPYFDDWKVQMNEKFSDFLPAELHFDNDEEKEKVAHRVKQFYFGDSDV
SEDTMEQFLLYFTDVLFAYPMLKSLSARVEALGDTIYLFEYSFVDEDTPSFPHTNVRGAQHCFQSRAVRDQDLTGR
TDAYRRMVQIAREYTLNFILTGSPTSTDARFPLWRPANAQRSPHMSIGPVIELKDDILGDRAAFWDSIYEEHYRGP
LVPDGYTGAASSIMISKIIILMAVTVGMLNW 
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SlitCXE40 

MQISKIDGNNNKNTELMKASLLFGHANEVCEAEGIMQYRSDKVASVFGEPRVDPLVLISSQGLVMGHRATDGDYSM
FLGVPYARVDAADPFGPSREIQPFEEIIFNANDGTVRCPQLGESSIDCLRLNIYVPFKASSSNPLPVLVWIHGGNF
VRGSAGDYGVRNLVRHDVVVVTVNYRLGPYGFMCLDTPRVPGNQGLKDQYTALNWIRSNIASFGGNPYNVTISGHD
AGATSVLLHMYADNLKLFNKVIVESGTPQSEGMFVNSDENMAIKIAEHLGVNTTDGNEALEFLINSPHNLVAGAAH
ELNLPLGPCKEKSFSGIENFVENDPYALTNARKVRNTPVLIGYTSRERDSLSADYFDSDPFYEKLKNNFNLNGQQL
ENAATFVRRFYIGDNPVTSDVSTQLQNFESDFVINHPSERIITRLLDENVGSVYEYLFSYTGSTNDGAGHSSELNY
LFNDGSGNIVRSEDDQLIADRISTLWTNFVKYGDPTPQTSDLLPVKWTPVTISSRPTMVIDTDIRMDSRVENQRMA
FWDLFYSVYGSYSNLARECSFTDCC 
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SlitCXE41 

MTSLGRISVALLVLFHHTQCLPRVDPLVDTKVGLIRGLRADDGNYSKFLGIPYAQVNPDNPFGESTPQPKFEETFE
AYDESAVCPQWYWWTGEIDGNPDCLQLNVYVPDTANSNNRLPVMVWIYGGAFERGEFSQKLYGPTYLVKHDVIMVA
INYRVGPYGFMCLDTPEIAGNQGLKDQHLGLQWVKDNIEAFGGDANQITLFGLSAGGHSIDLHLLSQREVIYNKVI
MQSGSSLAATVLYEPDKLAHIKLAQHLGFETTDTNEAISFLAKSDSNLVIAATLDLGIIFKPCVENSFEGVEPFLN
SSWIHAGTPKVRNMPVLTGYNEHELASFHYNKDEEYFKNLNIISDYMKRIFNFGEEELQEMSDSIAHFYFGDEAIS
SDVKLALIYMDSDFTYIHPIQRSIQKYLEARARNVYYYVFSYLGGRNAILDNGGVEDNSSNVCCAAHADELPYLFN
MVNKPPPTEHDEIVIERMTTMWTNFAKYGDPTPQTSDLLPVKWEPLTKESFTYMDIGSELSLGRRPAHDRMAYWDL
FYKLNGDKHK 

5
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3 

SlitCXE69 

MWIVGLLVLLCGLVQGLYRVDPLVSTNKGLIRGLRSNEGYAQFLGVPYAVVDKNNPFGPSVPHPGFDDIYEAYESN
VCPQVSSDEAIGTIDCLTMNIYVPSAATTQNRLPVMVWIHGGAFVTGSAQTEGNPNFLLRNDVIVVAINYRLGAYG
FMCLDIPEVPGNQGLKDQVLALRWINENIEAFGGDVSQITVFGESAGGMSVNLHLLSSYERLFQKAIIQSGPASSP
WLIVESDKTIPIKLANFLDFETEDTLEALEYLASVDVHTLIKVAHDLKITDSTGTKNPGTLPCIEKEIDGVESFIT
NHPMNINTPKVRNTPVIIGHTNNELPFQYGLADSDFFANYDFSLLSNAFDLEDDWEDAVNDVRHFYIGDEAANKNV
ADKITDFASDFVFNHPTQRMADRILDIGGRTVYRYVFSYSGNRNLLKVLFNLNATGAIHADELGYLFDNVELFGEQ
VTPQDQLMIDRLTTLWTNFAKYGDPTPATSDLLPVKWQPITKTSQPYLNLDSDLTLGARPFHDRMAFWDLFYKLYG
NQQKYGLSGK 

5
4
2 

SlitCXE10
0 

MWSVILLISFCGLVQGLSRVDPLVSTKSGLIRGLLTDSGYAQFLGVPYAEVNKSNPFGPANPHPGFNDIYEAYKSN
VCPQVSYNTVVGTIDCLTLNIYVPSAATSKNRLPVMVWIHGGYFIVGSGDAVRIPDYLLRNDVIVVTINYRLGAYG
FMCLDIPEVSGNQGLKDQVLALRWINDNIDAFGGDVTQITVFGESAGGMSVNLHLLSSYEPLFQKAIIQSGPAVSP
WVMKGTDNSVPIKLAEALNFPTDDVSEAIAFLSTIEVHTLIRLAHDLKLTFFMSLEDSPSTVPCVEKKMEGVEHFL
TEYTMTIESTKLKNVPVILGVTSNELFMGYGTADDEFFRNFDFTVLNTAIDLGEKFDEAVEDIRHFYIGDEDTSEK
VKDEITNFASDVLFNHPTERMAKRLLELGAKSVYRYVFSYSGGRNVIKIRLNLNGTGAVHADELGYLFDSGELTGD
IAPEDQLMIDRITTMWTNFAKYGDPTPSTSGLLPIKWEPITRTTHPYLNLDSDLSLESRPFHSRMAFWDLFYKVYV
N 
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C
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SlitAchE1 

MRVVLAALTALAARALAGPHEHRARHHAPEHPPHFPAPAPPQPYRGHGEAVRYNPELDTILPRLEDHETSSKRAKF
EDAETSSKRAKYDERFYSNHERADEEPMADEPQLGPEDDDPLVVRTRKGRVRGITLTAATGKKVDAWFGIPYAQKP
VGDLRFRHPRPAESWGDEILNTTTLPHSCVQIIDTVFGDFPGAMMWNPNTDMQEDCLFINIVTPRPRPKNAAVMLW
VFGGGFYSGTATLDVYDAKILVSEEKVVYVSMQYRVASLGFLFFDTPDVPGNAGLFDQLMALQWVKDNIAYFGGNP

6
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HNITLFGESAGAVSVSLHLLSPLSRNLFSQAIMQSGAATAPWAIISREESILRGIRLAEAVHCPHSRTDMGPMIEC
LRKKSPDELVNNEWGTLGICEFPFVPIIDGSFLDELPARSLAHQNFKKTNLLMGSNTEEGYYFILYYLTELFPKEE
NVGISREQYLQAVRELNPYVNDVGRQAIVFEYTDWLNPDDPIRNRNALDKMVGDYHFTCGVNEMAHRYAETGNNVF
TYYYKHRSKNNPWPSWTGVMHADEINYVFGEPLNPGKNYSPEEVEFSKRLMRYWANFARTGNPSINPNGESTKIYW
PVHSATGREYLSLAVNSSTVGHGLRVKECAFWQKYLPQLMSATNKPEPPKNCTSSAAPIKVPYEIIGVGVVIATGL
AKTTMFKYIV 

SlitAchE2 

MISNTKIVFTKLLLCCIVSGAWTRSWANHHDTTTSTTQTTPTTSQAPKNFHNDPLIVETKSGLVKGYAKTVMGREV
HIFTGIPFAKPPLGPLRFRKPVPIDPWHGVLEATAMPNSCYQERYEYFPGFEGEEMWNPNTNISEDCLYLNIWVPQ
HLRVRHHQDKPLTERPKVPILVWIYGGGYMSGTATLDLYKADIMASSSDVIVASMQYRVGAFGFLYLNKYFSPGSE
EAPGNMGLWDQQLAIRWIKDNARAFGGDPELITLFGESAGGGSVSLHMLSPEMKGLFKRGILQSGTLNAPWSWMTG
ERAQDIGKVLVDDCNCNSSLLAADPSLVMDCMRGVDAKTISVQQWNSYTGILGFPSAPTVDGVFLPKDPDTMMKEG
HFHNTEVLLGSNQDEGTYFLLYDFLDYFEKDGPSFLQREKFLEIVDTIFKDFSKIKREAIVFQYTDWEEITDGYLN
QKMIADVVGDYFFVCPTNYFAEVLADSGVEVYYYYFTHRTSTSLWGEWMGVMHGDEMEYVFGHPLNMSLQYHTRER
DLAAHIMQSFTRFALTGKPHKPDEKWPLYSRSSPHYYTYTADGTSGPAGPRGPRASACAFWNDFLNKLNELEHMPC
DGAVTGPYSSVAGTTLPIVLLTTLATTVAL 

6
3
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Table S2: Spodopteran GSTes reconciled nomenclature, with new annotations combined with 
previous studies. 

Spodoptera frugiperda corn strain 

Spodoptera litura 
This study Zhang et al., 2016 Cheng et al., 

2017 
Genbank 

GCF_002706865.1 chromosome 

SlGSTe1 AAS79891 SWUSl0010470
_SlituGST14 LOC111364724 Chr1 

SlGSTe2 ACZ73898 SWUSl0064760
_SlituGST05 LOC111351682 Chr14 

SlGSTe3 ACZ738999 SWUSl0064770
_SlituGST08 LOC111351684 Chr14 

SlGSTe4 KF482955 SWUSl0064780
_SlituGST07 LOC111351681 Chr14 

SlGSTe5 KF482956 SWUSl0091750
_SlituGST24 LOC111355027 Chr20 

SlGSTe6 KF482957 SWUSl0010470
_SlituGST15 LOC111347873 Chr1 

SlGSTe7 KF482958 SWUSl0108040
_SlituGST10 LOC111357178 Chr24 

SlGSTe8 KF482959 SWUSl0040720
_SlituGST23 LOC111349356 Chr9 

SlGSTe9 KF482960 SWUSl0040700
_SlituGST17 LOC111349355 Chr9 

SlGSTe10 KF482961 SWUSl0040720
_SlituGST22 LOC111349356 Chr9 

SlGSTe11 KF482962 SWUSl0005590
_SlituGST38 LOC111364883 Chr1 

SlGSTe12 KF482963 SWUSl0038410
_SlituGST12 LOC111348828 Chr8 

SlGSTe13 KF482964 SWUSl0038420
_SlituGST13 LOC111348827 Chr8 

SlGSTe14 KF482965 SWUSl0040710
_SlituGST18 LOC111349355 Chr9 

SlGSTe15 KF482966 SWUSl0038400
_SlituGST11 LOC111348844 Chr8 

SlGSTe16  SWUSl0040730
_SlituGST16 LOC111349158 Chr9 

SlGSTe17  SWUSl0064750
_SlituGST06 LOC111351683 Chr14 

SlGSTe18  SWUSl0005600
_SlituGST25 LOC111364904 Chr1 

SlGSTe19  SWUSl0040750
_SlituGST21 LOC111349160 Chr9 

SlGSTe20  SWUSl0040740
_SlituGST20 LOC111349159 Chr9 



This study V6 genome assembly   (Gimenez 
et al., 2020) chromosome 

SfCGSTe1 SFRUCORN610000010054 Scaffold_107 
SfCGSTe2 SFRUCORN610000007603 Scaffold_116 
SfCGSTe3 SFRUCORN610000007603 Scaffold_116 
SfCGSTe4 SFRUCORN610000007603 Scaffold_116 
SfCGSTe5 SFRUCORN610000003468 Scaffold_118 
SfCGSTe6 SFRUCORN610000010054 Scaffold_107 
SfCGSTe7 SFRUCORN610000012733 Scaffold_114 
SfCGSTe8 SFRUCORN610000013771 Scaffold_47 
SfCGSTe9 SFRUCORN610000013772 Scaffold_47 
SfCGSTe10 SFRUCORN610000013771 Scaffold_47 
SfCGSTe11 SFRUCORN610000018645 Scaffold_107 
SfCGSTe12 SFRUCORN610000029704 Scaffold_93 
SfCGSTe14 SFRUCORN610000013772 Scaffold_47 
SfCGSTe15 SFRUCORN610000029703 Scaffold_93 
SfCGSTe16 SFRUCORN610000013771 Scaffold_47 
SfCGSTe17 SFRUCORN610000007603 Scaffold_116 
SfCGSTe18 SFRUCORN610000018646 Scaffold_107 
SfCGSTe20 SFRUCORN610000013771 Scaffold_47 
SfCGSTe21 SFRUCORN610000013771 Scaffold_47 

Spodoptera frugiperda rice strain 
This study latest V3 genome assembly   

(Gouin et al., 2017) chromosome 

SfRGSTe1 SFRURICE0000011418 Contig162 
SfRGSTe2 SFRURICE0000005971 Contig39 
SfRGSTe3 SFRURICE0000005971 Contig39 
SfRGSTe4 SFRURICE0000005971 Contig39 
SfRGSTe5 SFRURICE0000026315 Contig2 
SfRGSTe6 SFRURICE0000011418 Contig162 
SfRGSTe8 SFRURICE0000030251 Contig524 
SfRGSTe9-1 SFRURICE0000030253 Contig524 
SfRGSTe9-2 SFRURICE0000026789 Contig830 
SfRGSTe10-1 SFRURICE0000030251 Contig524 
SfRGSTe10-2 SFRURICE0000030251 Contig524 
SfRGSTe11 SFRURICE0000014441 Contig697 
SfRGSTe12 SFRURICE0000003921 Contig401 
SfRGSTe13 SFRURICE0000003921 Contig401 
SfRGSTe14 SFRURICE0000026789 Contig830 
SfRGSTe15 SFRURICE0000003920 Contig401 
SfRGSTe16 SFRURICE0000030251 Contig524 
SfRGSTe17 SFRURICE0000005973 Contig39 
SfRGSTe18 SFRURICE0000014439 Contig697 
SfRGSTe20 SFRURICE0000030251 Contig524 
SfRGSTe21 SFRURICE0000030251 Contig524 
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Sequence retrieval 
Spodoptera coding sequences for detoxification genes were retrieved from the latest genomic 
datasets: for Spodoptera litura datasets  (Cheng et al., 2017) were combined to the chromosome-level 
assembly from NCBI (Genbank: GCF_002706865.1); sequences for Spodoptera frugiperda Corn strain 
were from the latest V6 genome assembly  (Gimenez et al., 2020) and from Gouin et al., 2017 for the 
Rice strain (V3); sequences for Spodoptera exigua were from the chromosome-level genome 
sequences from NCBI (GenBank:  GCA_011316535.1). Given the absence of genome assembly for 
Spdoptera littoralis candidate detoxification cDNAs were identified from a de novo transcriptome 
(Poivet et al., 2013). Reciprocal tBLASTn and exonerate (Slater et al., 2005) searches were performed 
against the different datatsets to generate complete repertoires for all detoxification gene families. 
 

Multiple sequence alignments and phylogenetic analysis 
Amino acid sequences were aligned using MAFFT (using L-INS-i option) (Katoh and Standley, 2013) 
implemented in the Geneious software (http://www.geneious.com, Kearse et al., 2012). Phylogenetic 
trees were constructed using PhyML (Guindon et al., 2010) based on the best substitution model as 
determined by the SMS server (Lefort et al., 2017), using Nearest Neighbor Interchange (NNI). Branch 
supports were estimated by a Bayesian-like transformation of aLRT (aBayes) (Anisimova et al., 2011). 
A dendrogram was then created, annotated and colored using FigTree software 
(http://tree.bio.ed.ac.uk/software/figtree/). 
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