Supplementary Materials:

>GCLC
ATGGCACCCAAAAAGAACAAGGCCGCTAAGAAGAGCAAAGCTGATATCAA
TGAAATGACAATTATGGTAGAGGACAGTCCCACTAAAATCAATGGGCTCA
ACACTCTCCTGGAATGTGGCAATGGCTTCAGTTGTATCTCAACAGAGGTG
GAGTACATGTTGGTGGAAATGGATGAAAGACACGAAAAAGTCCGTCTGGT
TCTGAACGGGAAGGATGTTCTGGAAACCCTTCAGGAAAAGGGTGAAAAGA
TCAACCCCAACCACCCTACTCTGTGGAGGCCAGAGTACGGCAGCTACATG
ATCGAAGGAACGCCGGGACAGCCGTACGGAGGGACGATGTCGGAGTTCAA
CACGGTAGAAGACAACATGGGAAAGCGGAGGAGAGAGGCCTCATCTGTGC
TCAGCCAGAACCAAACTCTCCTCACAGTCACGTCATTCCCCAGGTTAGGC
TGCCCAGGCTTCACACTGCCAGAATACAAACCCACACCTGTCGAGAAAGG
GGTGTCCAAATCGCTTTTCTTCCCCGACGAGGCCATCAACAGACACCCTA
GATTCAGCACTCTGACCAGAAACATACGCCACCGGAGGGGCGAAAAGGTG
GTGATTAACGTACCAATTTTTAAAGATAAAAACACCCCATCTCCGTTTGT

GGAGACGTTTCCAGAAGATGACGGAGAAGCTGCCCGGGGTGCACTGCCTG



ATCACATCTACATGGACGCCATGGGCTTTGGCATGGGAAACTGTTGCCTG

CAGGTGACCTTCCAGGCTTGCAGCATCAGAGAGGCGCGCTACCTTTATGA

CCAACTGGCTGTTTTCTGTCCCATTGTGGTGACCTTCCAGGCTTGCAGCA

TCAGAGAGGCGCGCTACCTTTATGACCAACTGGCTGTTTTCTGTCCCATT

GTGATGGCTCTCAGTGCTGCCTCACCGTTCTATCGCGGATTCGTGTCAGA

CATCGACTGTCGTTGGGGAGTGATCTCTGCGTCTGTGGACGACCGGACCC

GAGAGGAGAGGGGCCTGGAGCCGCTGAAAAACAACAAATTCAGGATCAAC

AAATCGAGGTATGATTCGATTGACAGCTACCTCTCCTGCTGTGGTGAGAA

ATACAATGACATTGAGCTGACCATCGATGAAGAGATCAACAAACAGCTGC

TCGATGCAGGCATTGACAAACTGCTGGCACAGCACATCGCACATCTCTTC

ATCCGCGACCCGCTGTCGCTCTTCCAGGAGAAGATTCATTTGGACGATGA

GAACGAATCGGACCACTTCGAGGTCCAACTGACAGATTTTGAGAACTCTG

CTTATGTCGTGTTTATCGTTCTTCTCACCCGTGTGATCTTGTCCTATAAG

CTGGATTTCCTCATTCCATTATCAAAGGTCGATGAAAATATGAAAGTTGC

TCAGAAGCGAAATGCCGTGCAAGAAGGCATGTTTTATTTCCGGAAGGACG

TTTTTAAAGGCTGTAACCCAGTGTTGGACCCGCCCTCCACGGCTCAGAAT



GGAGTGGAGAGTGAAGCGAGTGACGGGGAAGAGTTCACACTCATGAGCAT

CGACACCATCATCAACGGGAAGGTTGATGAAAATATGAAAGTTGCTCAGA

AGCGAAATGCCGTGCAAGAAGGCATGTTTTATTTCCGGAAGGACGTTTTT

AAAGGCTGCAACCCAGTGTTGGACCCGCCCTCCACGGCTCAGAATGGAGT

GGAGACTGAAGTGAGTGACGGGGAAGAGTTCACCCTCATGAGCATCGACA

CCATCATCAACGGGAAGGAAGGGGTATTTCACGGGCTGATACCGATGTTG

AACAGCTACCTTGAGAACATGGAGGTGGATGTCGACACGCGATGCACTAT

CCTCAACTACCTGAAACTCATTAAGAAGCGCGCTTCTGGTGAACTGATGA

CTATGGCAAAGTGGATGAGGGAATTTGTTGCCAAGCATCCTCAGTACAAG

CAGGACAGCGTCATTACAGACAAAATCAACTACGACCTGCTTCACAAGTG

CGACAGAATCGCCAAGGGTGAAGAGAAATGTCCGGAACTGATCGGAGAGC

CGGTTAACAGAGGAAAATAA

>GR

ATGGAAATATTAAGCCCTTTGGCTCGACTGCGAGCGTCTTTTCTTACTCT

TGGACGATCGCTGTCATCTTCTCGTAGACTCATCAGTCGCAGCATGGCCT



CTGAATCCGTCACGCGCTTTGATTTTCTGGTGATTGGCGGAGGATCCGGA

GGGCTGGCCGGCGCGCGGCGGGCGGCTGAACTCGGTGCCACCTCAGCCGT

CATCGAAAGTCACAAACTCGGAGGTACCTGCGTGAATGTTGGTTGTGTTC

CTAAAAAGGTTATGTGGAATACATCCACTCATGCAGAGTACCTCCATGAT

CATGAAGACTATGGATTTGAGGGAGCAAAAGCACATTTCAGCTGGCAACT

TATTAAACGCAAAAGGGATGCTTACGTTAGTCGCCTGAATCAGATTTACC

GGAGCAACCTCGACAAGGCCAAAATTGAGTCCATTCATGGCTATGCAAGG

TTCACAGACGACCCTGAACCTACAGTTGAAGTCAATGGAAAGAAATACAC

AGCAGCCCATATCTTAATCGCCACTGGTGGCCACCCGTCCACTGTCAGTG

AAGATGATGTGCCAGGAGCCAGTTTAGGCATTACCAGTGATGGATTCTTT

GAACTTGAATCTTGCCCCAAACGCAGTGTCATAGTTGGGGCAGGATATAT

TGCTGTGGAGATGGCTGGTATCCTTTCCACTCTGGGGTCCAAAACGTCCA

TCATCATCCGACAAGGCGGGGTTCTGAGGAACTTCGATGCCTTGATAAGC

TCAAATTGCACCAAAGAATTGCAAAATCAGGGTATTGACTTACGGAAAAA

TACCCAGGTGAAGTCAGTGCAGAAGACTGACAAGGGCCTCAATGTTACAC

TGGTGACAAAAGACCCTGAGGACAAAGATGCAAAGGAGAAGTTGGACACC



ATCCATGAGGTGGACTGTCTGCTCTGGGCTATTGGCAGGGAACCCAACAC

TGCTGGCCTCAACCTCAGTCAAATAGGTGTGAAGCTTGATGAAAGGGGAC

ATATCGTGGTGGATGAGTTCCAGAACACTACACGTCCAGGCGTCTATGCA

GTTGGGGATGTTTGTGGGAAAGCTCTTCTTACACCTGTTGCTATTGCTGC

TGGCAGAAAGCTTGCTCACCGACTGTTTGAGGGCAAAGCAGACTCCAAAA

TCGATTATATTAACATCCCTACAGTTGTGTTCAGCCACCCACCTATTGGC

ACAGTAGGACTTACTGAAGATGAAGCAATCAAGACCTGGGGAAAGGACAA

CGTGAAGGTTTATACCACTTCTTTCACCCCCATGTATTACGCCATCACCA

CTCGAAAGAGTCAGTGCATCATGAAGTTGGTGTGCGCTGGCAAAGACGAA

AAGGTGGTTGGTCTCCATATGCAGGGTTTTGGTTGTGATGAGATGCTTCA

GGGTTTTGCTGTGGCTGTTAACATGGGGGCTACTAAAGCAGACTTTGACA

GAACCATTGCCATCCACCCAACATCCTCAGAGGAGCTAGTAACACTACGC

TAA

>Nrf2

ATGGTGGACTCATCGCTGGACTACTTCAGTACTGATATGGAGCTGATAGA



TATCCTGTGGAGGCAGGACGTGGACCTGGGTGCGGGGAGGGAAGTGTTTG

ATTTCAGCTACAGACAGAAGGAGGTGGAGTTGCGTCGCCAGCGTGAGCAG

GAGGAGGAGAAGCGGCAGCAGCATTTGCGGGAGCAGGAGAAAGCTTTACT

CGCACAACTCCAGCTGGACGAGGAGACCGGAGAGTTTGTGCCTCGAAGCC

TTCCGGCCAGCGGCGCGCTGACGCAGACCAACACAACAAATGGAGAAATC

GCACAGAATGGGGCTTTCGCAGCACAAGAAGGTGATGCCCTGTCATTCGA

TGAATGCATGCAGCTCCTGGCTGAGACTTTTCCACTAGATGAGCCAGCTG

AGTCAGCTCCACCTTGCCTGGATGTTTCCGTTCCACCTACCACAGATCTT

ATGATGCCCGCAGACATCCCAGCCTTCGCCCAGAATCCTTTGCAGCCAGG

CTCTCTGGATCAAGCCTGGATGGAGTTGCTCTCACTCCCAGAGTTGCAGC

AGTGCCTCAACATGCAGATGCAGGAGACATTGAATATGGATGGATTTATG

AAACCTTCCGGAGAAGCACAGAACCCAAGCTACAGTCAATATCTGCCTGG

GATGGACCATCTCTCGTCCGTCCAGACAGAGGTGTGTCCTCCTGAATACA

TCAACACCTATGACGGATCCTTCAACAATATGGTGTCGCCCAACCTCAGC

CAGATGAGTCTGAACGTCCCAGATGTGGGAGCCGAGTTCAGACCTGAAGA

ATTTAATGAGCTGTTTTATCCTGAGATGGAGGCAAAAGTGAACAGTGGCC



CTCTCACATCCGACGGAGGAAATATGGTCAGCCAACTGGCCGAGACTGCC

AGCGATTCTCCTGTAAACCCCATGGATCTGCAAAGCTTCTCACCTGGAAA

CTTCAGCTCAGGAAAACCAGAACCCATTGTGGAATTCCCAGATTCTGATT

CTGGCTTGTCGCTAGACTCCAGTCCTCACATGAGCTCTCCGGGGAAGTCC

TTGAACGGAGATGGATCATTCGGTTTTAGCGACTCTGACTCGGAAGAGAT

GGACGGTAGTCCGGGAGGCACGGAGTCCGATTATACCGAGATATTCCCGC

TGGTTTACCTTAATGACGGAGCTCAGACATCTCTCTCAGATAAATCCTCC

GCAGAGCAGCAGGAGATGAAAGGAAAGAACCCAAAGACAGAGCCGGTGGA

AGCCAGTGGCTACTCCAAACCTCCCTTCACCAAAGACAAGCAGAAGAAAC

GCTCCGAGGCCCGGCTCTCCCGTGATGAACAGAGAGCAAAAGCCTTGCAG

ATCCCGTTTACCGTGGACATGATCATCAATCTGCCTGTGGATGACTTCAA

CGAGATGATGTCCAAACACCAGCTCAACGAGGCCCAGCTCGCCCTCGTCA

GAGACATCCGCCGTCGGGGCAAGAACAAGGTCGCTGCGCAGAACTGCCGC

AAGCGGAAGCTGGAGAACATCGTGGGCCTGGAGTACGAGCTGGACTCGCT

GAAGGAGGAGAAGGAGCGACTGAAGAAGGAGAAGAGCGAACGTAGCACCA

GTCTGAGAGAGATGAAACAGCAGTTGAGTACCCTGTACCAAGAAGTCTTC



GGTATGCTTCGAGACGAGCAGGGCAAGCCCTTCTCACCCAACGAATACTC
CCTTCAGCACACTGCGGACGGCACCGTTTTCCTCGTTCCTCGCCTTAAAA
AGACTCTCGTTAAGAATAACTAG

Fig. S1. Nucleotide sequences of Megalobrama amblycephala GCLC, GR and Nrf2.

>GCLC
MAPKKNKAAKKSKADINEMTIMVEDSPTKINGLNTLLECGNGFSCISTEV
EYMLVEMDERHEKVRLVLNGKDVLETLQEKGEKINPNHPTLWRPEYGSYM
[EGTPGQPYGGTMSEFNTVEDNMGKRRREASSVLSQNQTLLTVTSFPRLG
CPGFTLPEYKPTPVEKGVSKSLFFPDEAINRHPRFSTLTRNIRHRRGEKV
VINVPIFKDKNTPSPFVETFPEDDGEAARGALPDHIYMDAMGFGMGNCCL
QVTFQACSIREARYLYDQLAVFCPIVVTFQACSIREARYLYDQLAVFCPI
VMALSAASPFYRGFVSDIDCRWGVISASVDDRTREERGLEPLKNNKFRIN
KSRYDSIDSYLSCCGEKYNDIELTIDEEINKQLLDAGIDKLLAQHIAHLF
IRDPLSLFQEKIHLDDENESDHFEVQLTDFENSAYVVFIVLLTRVILSYK

LDFLIPLSKVDENMKVAQKRNAVQEGMFYFRKDVFKGCNPVLDPPSTAQN



GVESEASDGEEFTLMSIDTIINGKVDENMKVAQKRNAVQEGMFYFRKDVF
KGCNPVLDPPSTAQNGVETEVSDGEEFTLMSIDTIINGKEGVFHGLIPML
NSYLENMEVDVDTRCTILNYLKLIKKRASGELMTMAKWMREFVAKHPQYK

QDSVITDKINYDLLHKCDRIAKGEEKCPELIGEPVNRGK

>GR

MEILSPLARLRASFLTLGRSLSSSRRLISRSMASESVTRFDFLVIGGGSG
GLAGARRAAELGATSAVIESHKLGGTCVNVGCVPKKVMWNTSTHAEYLHD
HEDYGFEGAKAHFSWQLIKRKRDAYVSRLNQIYRSNLDKAKIESIHGYAR
FTDDPEPTVEVNGKKYTAAHILIATGGHPSTVSEDDVPGASLGITSDGFF
ELESCPKRSVIVGAGYIAVEMAGILSTLGSKTSIIIRQGGVLRNFDALIS
SNCTKELQNQGIDLRKNTQVKSVQKTDKGLNVTLVTKDPEDKDAKEKLDT
IHEVDCLLWAIGREPNTAGLNLSQIGVKLDERGHIVVDEFQNTTRPGVYA
VGDVCGKALLTPVAIAAGRKLAHRLFEGKADSKIDYINIPTVVFSHPPIG
TVGLTEDEAIKTWGKDNVKVYTTSFTPMY YAITTRKSQCIMKLVCAGKDE

KVVGLHMQGFGCDEMLQGFAVAVNMGATKADFDRTIAIHPTSSEELVTLR



>Nrf2
MVDSSLDYFSTDMELIDILWRQDVDLGAGREVFDFSYRQKEVELRRQREQ
EEEKRQQHLREQEKALLAQLQLDEETGEFVPRSLPASGALTQTNTTNGEI
AQNGAFAAQEGDALSFDECMQLLAETFPLDEPAESAPPCLDVSVPPTTDL
MMPADIPAFAQNPLQPGSLDQAWMELLSLPELQQCLNMQMQETLNMDGFM
KPSGEAQNPSYSQYLPGMDHLSSVQTEVCPPEYINTYDGSFNNMVSPNLS
QMSLNVPDVGAEFRPEEFNELFYPEMEAKVNSGPLTSDGGNMVSQLAETA
SDSPVNPMDLQSFSPGNFSSGKPEPIVEFPDSDSGLSLDSSPHMSSPGKS
LNGDGSFGFSDSDSEEMDGSPGGTESDYTEIFPLVYLNDGAQTSLSDKSS
AEQQEMKGKNPKTEPVEASGYSKPPFTKDKQKKRSEARLSRDEQRAKALQ
IPFTVDMIINLPVDDFNEMMSKHQLNEAQLALVRDIRRRGKNKVAAQNCR
KRKLENIVGLEYELDSLKEEKERLKKEKSERSTSLREMKQQLSTLYQEVF
GMLRDEQGKPFSPNEYSLQHTADGTVFLVPRLKKTLVKNN

Fig. S2. Amino acid sequences of Megalobrama amblycephala GCLC, GR and Nrf2.
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M. amblycephalaM - - - - - - APK KNKAAKKSKA DINEMTIMVE DSPTKINGLN TLLECGNGFS CISTEVEYML VEMDERHEKV RLVLNGKDVL ETLQE

»
D. rerio MGLL SQGSPL NWEETKKHAD HVRKHGIL-- ---QFLNIYN KVKDRQKDVL KWGDEVEYML VNMDDQNEKV RLVLNGKEVL EILQE &0
MGLLSQGSPL NWTETKKYAD HVRKHGIL-- ---QFLNIYH KVKDRQKDVL KWGDEVEYML VELDEKNEKA CLVLNGNKVL DMLQE
MGLLSQGSPL NWEETRKYAD HIRKHGII-- ---QFLNIYN KLKDRQKDVL KWGDEVEYML VEFDDKDEKV RLVLNGGDIL ATLQD &
MGLLSQGSPL NWEESKKYAN HIRKHGII-- ---QFVNIYN KVKERQKOVL KWGDEVEYML MELDDKDEKV RLVLNGGEIL DTLGD

NWEETKKYAD HIRKHGIX-- - - -QFLNIYN KYKDRQKDVL KWGDEVEYMI

VEXDDKXEKY

o B o oo
i

M amblycephals KGEK 1 NPNHP TLWRPEYGSY MIEGTPGQPY GGTMSEFNTV EDNMGKRRRE ASSVLSQNQT LLTVISFPRL GCPGFTLPEY KPTPV 164
D. reric KGENINPNHP TLWRPEYGSY MIEGTPGQPY GGTMSEFNTV EDNMGKRRRE ASSVLKKNET LLTVTAFPRL GCPGFTLPEY KPTPV 155
L punctatus KGEKVNPNHP TLWRPEYGSY MIEGTPGQPY GGTMSEFNTV EDNMDKRRKE ASSVLNKHET LCTITSFPRL GCPGFTKPEY RPTPI o5
O. miloticus QGENINPNHP TLWRPEYGSY MI1EGTPGQPY GGTMSEFNTV EGNMRKRRRE ASSVLNPKET LCAITAFPRL GCPGFTKPEY RPTPV 1as
O.lafipes QGENINPNHP TLWRPEYGSY MIEGTPGQPY GGTMSEFNTV EGNMRKRRKE ASSVLDQGET LCTITSFPRL GCPGFTKPEH RPTPV 165
Consensus KGENINPNHP TLWRPEYGSY MIEGTPGQPY GGTMSEENTV E ASSVLNXNET LCTITSFPRL GCPGFTKPEY RPTPV
Ly T T
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EKGVSKSLFF PDEAINRHPR FSTLTRNIRH RRGEKVVINV PIFKDKNTPS PFVETFPEDD GEAARGALPD HIYMDAMGFG MGNCC 249
EKGVSKSLFF PDEAINRHPR FSTLTRNIRH RRGEKVVINV PIFKDINTPS PFMEVFPEDD GEAARGAKPD H|YMDAMGFG MGNCC 250
EKGVSKSLFF PDEAINRHPR FSTLTRNIRH RRGEKVAINV PIFKDQNTPT PFVETFPEDD GEATSAALPD HIYMDAMGFG MGNCC 250
ETGVSKSLFF PDEAINRHPR FSTLTRNIRH RRGEKVVINV PIFKDKCTPS PFVEEFPEDD GEAARAALPD H|YMDAMGFG MGNCC 230
EQGVSKSLFF PDEAINGHPR FSNLTRNIRH RRGEKVIINV PIFKDKQTPS PFVEEFPEDD GEAARAALPD H|YMDAMGFG MGNCC 250
EKGVSKSLFF PDEAINRHPR FSTLTRNIRH RRGEKVVINY PIFKDKNTPS PFVEXFPEDD GEAARAALPD HIYMDAMGFG MGNCC
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LQVTFQACS| REARYLYDGL AVFCPIVVTF QACSIREARY LYDQLAVFCP IVMALSAASP FYRGFVSDID CRWGVISASV DDRTR 3i4

LQVTFQACS| SEARYLYDQL ATFCPI---- - -VMALSAASP FYRGFVSDID CRWGVISASV DODRTR 310
LQVTFQACS| REARYLYDQL ATFCPI.--- -.. - -- -VMALSAASP FYRGHVSDID CRWGVISASV DDRTR 110
LQVTFQACS| DEARYLYDGL ATFCPI---- --- -VMALSAASP FYRGHVSDID CRWGVISASV DDRTQ 310
LQVTFQACS| DEARYLYDQL ATICPI---- ---- -VMALSAASP FYRGYVSDID CRWGVISASV DDRTQ 110
Consensus LQVTFQACS | XEARYLYDQL ATFCPI«oac «oce FYRGXVSDID
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M amblycephals EERGLEPLKN NKFRINKSRY DSIDSYLSCC GEKYNDIELT IDEEINKQLL DAGIDKLLAQ HIAHLFIRDP LSLFQEKIHL DDENE 419

D. reric EERGLESLKN NKFRIHKSRY DSIDSYLSCC GEKYNDIELT IDEDINKGLL DAGIDKLLAQ HIAHLFIRDP LSLFQEKIHL DDENE 395

L punctams EERGLEPLKN NKFRIHKSRY DSINSYLSFC GEKYNDIELT KDDDVYNGLL DAGIDKLLAQ HIAHLFIRDP LSLFEEKIHL DDENE 395

0. niloficus EERGLKPLKN NKYRIFKSRY DSIDSYLSCC GEKYNDIDLT IDEEIYKQLL SAGIDKLLAQ HIAHLFIRDP LSVFEEKIHL DDENE 395

0. latipes EERGLQPLKN NKFRIYKSRY DSIDSYLSAC GEKYNDIEL! IDEEIFKQLL EAGIDKPLAQ HIAHLFIRDP LSVFEEKLHL DDENE 393
IRDP LSLFEEKIHL DDENE

Consensus EERGLEPLKN NKFRIHKSRY DSIDSYLSCC GEKYNDIELT IDEEINKQLL DAGIDKLLAQ HIAHL
' - :

Conservation ‘ 1] |
x 0 ur, xTa 00

AL amblycephala SDHFE - - - - - << - oo oo oo oo VQLT DFENSAYVVF IVLLTRVILS YKLDFLIPLS KVDENMKVAQ KRNAV 473
D.rerio SOHFEN1QST NWQTMRFKPP PPNSE|GWRV EFRPMEVQLT DFENSAYVVF IVLLTRVILS YKLDFLIPLS KVDENMKVAQ KRNAV %0
L punciatus SOHFENLQST NWQTMRFKPP PPNSDIGWRV EFRPMEVGLT DFENAAYVVF IVLLTRVILS YKLDFLIPLS KVDDNMKVAQ KRNAV i50
O. niloticus SDHFENLQST NWQTMRFKPP PPNSDIGWRV EFRPMEVQLT DFENAAYVVF VVLLTRVILS YKLDFLIPLS KVDENMKVAQ KRNAV &0
0. lafipes SOHFENLQST NWQTMRFKPP PPNSEIGWRV EFRPMEVQLT DFENAAYVVF VVLLTRVILS YKLDFLIPLS KVDENMKVAQ ERNAV 50

Comensus SDHFENLQST NWQTMRFKPP PPNSXIGWRY EFRPMEVOLT DFENAAYVVF IVLLTRVILS YKLDFLIPLS KVDENMKVAQ KRNAV

Conservation ‘

> rr - )

|
AL aml QEGMFYFRKD VFKGCNPVLD PPSTAQNGVE SEASDGEEFT K
rerio QEGMFYFRKD VFKGCTPVLD RPGAAQN - - - g -

L punctatus QEGMFYFKKD 1FK- - - - -
O. niloticus QEGMFYFRKD | FKG - - -
O. latipes LEGMFYFRKD | FKG- - -

Lunn‘m:t QEGMFYFRKD 1FKG- -~ - - - - .. -«C NPVLD
Commenics | I “HHHHH HHHH\ %06 00 BP0 R Y Al ol

|

M. ambiycephais PPSTA-QNGV ETEVSDGEEF TLMSIDTIIN GKEGVFHGLI PMLNSYLENM EVDVDTRCTI LNYLKLIKKR ASGELMTMAK WMREF 642

D. rerio. ETETNDGEEF ILMSIDTIIN GKEGVFHGLI PMLNSYLENM EVDVDTRCTI LNYLKLIKKR ASGDLMTMAK WMREF &4

L punctatus SASTATQNGV ET-TEDHEEY TLMSIDTIIN GKEGVFQGLV PILNCYLENM EVDVDTRCTI LNYLKLIKKR ASGELMTMAK WMREF &4

O. niloticus GTASA -QNGV ESD.GAMEEY TLMSIDTIIN GKEGVFQGL! PILNCYLENM EVDVDTRCTI LNYLKLIKKR ASGELMTMAK WMREF 531

O. latipes GNTSA-QNGV QTD-GGSDEY TLMSIDTIIN GKEGVFQGLI PILNCYLENM EVDVDTRCTI LNYLKLIKKR ASGELMTMAK WMREF si
Consensus GXSXA-QNGY ETXTGDGEEY TLMSIDTIIN GKEGVFQGLI PILNCYLENM EVDVDTRCTI LNYLKLIKKR ASGELMTMAK WMREF

==y el LIVIN] Meeriill [ [ T 1l

1 i

M amblycephala VAKHPQYKQD SVITDKINYD LLHKCDRIAK GEEKCPELIG EPVNRGK 6%

D. rerio VAKHPQYKQD SVITDKINYD LLHKCODRIAK GEEKCPELIG EPVNRGK 6l

I punctaius VAKHPQYKKD SVITDKINYD LLCKCDRIAK GEEKCPELIG DPVKRGH &l

O. milaticus VAKHPDYKQD S11TDKINYD LLRKCDRIAK GEEQCPELIG NPVNRSQ 630

O. latipes VAKHPHYKQD SVVTDKINYD LMKKCORIAK GEEQCPELFG NPVNNVK 60
Consensus VAKHPQYKQD SVITDKINYD LLHKCDRIAK GEEKCPE XPVNRGK

(‘m(rr\mn:\; ol [l | LN AL T

a

a

Fig. S3. Multiple alignment of GCLC amino acid sequences of Megalobrama amblycephala, Danio rerio (AA164554.1), Ictalurus
punctatus (AHH41791.1), Oreochromis niloticus (XP_003441171.1) and Oryzias latipes (XP_023819156.1). Dashes indicate

alignment gaps.
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Conservation
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MA111PFARM
MEILSPLARL

Targeting sighal peptide
-~ --GICRV

5 -GICRL
--LPMRICTL
QVLIFSLRRL
RASFLTLGRS
--L--GICRL

LSPVFLLRHG
LSPVFLLRHG
LSPVFLLRHG
LPPSY - -RHK
LSSS----RR
LSPVFLLRHG

, T
VIRRSMASHS
VIRRSMASHS
VIRRSMASHN
LIRRSMASDA
LI SRSMASES
VIRRSMASHS

PDTSRFDFLV
PDTTRFDFLV
PNTTRFDFLV
--TTRFDFLV
--VTRFDFLV
PDTTRFDFLY

0

aaaaa!
VGGGSGGLAG
VGGGSGGLAG
VGGGSGGLAG
1 GGGSGGLAG
1 GGGSGGLAG
VGGGSGGLAG

ARRAAELGAN
ARRAAELGAN
ARRAAELGAN
ARRAAELGAT
ARRAAELGAT
ARRAAELGAN

W

AAV | ESHKLG
AAV | ESHKLG
AAV | ESHKLG
AAVVESHKLG
SAV | ESHKLG
AAVIESHKLG

aaaa
GTCVN
GTCVN
GICVN
GICVN
GTCVN
GTCVN

aaaaaa

VGCVPKKVMW
VGCVPKKVMW
VGCVPKKVMW
VGCVPKKVMW
VGCVPKKVMW
VGCVPKKVMW

100

i
NAAVHAEYMH
NAAVHAEYMH
NAAVHAEYMH
NAAVHAEYLH
NTSTHAEYLH
NAAVHAEYMH

DHSDYGFSVE
DHSDYGF SVE
DHSDYGF SVE
DHSDYGFDGG
DHEDYGFEGA
DHSDYGFSVE

120

NFKFNWETLK
NFKFNWETLK
KFEFNWETLK
HVHFSWET I K
KAHF SWaL 1K
XFXFNWETLK

AKRDAYVSRL
AKRDAYVSRL
AKRDAYV SRL
TKRDAYVSRL
RKRDAYVSRL
AKRDAYVSRL

10

1
NQl YRNNLDR
NQI YRNNLDR
NQI YRNNLDR
NNIYRNNLDK
NQl YRSNLDK
NQIYRNNLDR

AKVQFI1QGYA
AKVQF 1 QGYA
AKVQF 1 QGYA
AKIETI1QGHA
AKIESIHGYA
AKVQFIQGYA

7
RFTDDPQPTV
RFTDDPQPTV
RFTDDPEPTV
RFIDGPDPTV
RFTDDPEPTV
RETDDEXPTV

EVNGK
EVNGK
EVNGK
EVNGK
EVNGK
EVNGK

T
RYTAPHILIA
RYTAPHILIA
RYTAPHILIA
KYTAPHILIA
KYTAAHILIA
RYTAPHILIA

TGGQPSVLSE
TGGQPSVL SE
TGGQPSVLSD
TGGFPSVLSD
TGGHPSTVSE
TGGQPSVLSE

m

1
DEVPGANLGI
DEVPGANLGI
DEI PGASLGI
SDVPGASLGI
DDVPGASLGI
DEVPGASLGI

TSDGFFELKT
TSDGFFELKT
TSDGFFELET
TSDGFFELES
TSDGFFELES
TSDGFFELET

2
1
LPKRTVIVGA
LPKRTVIVGA
LPKRSVIVGA
LPKRSVIVGA
CPKRSVIVGA
LPKRSVIVGA

GY 1 AVEMAGI
GY 1 AVEMAGI
GY 1 AVEMAGI
GY | AVEMAGI
GY 1 AVEMAGI
GYLAVEMAGI

200
1
LSTLGSKTSL
LSTLGSKTSL
LATLGSKTSL
LSTLGSKTSI
LSTLGSKTSI
LSTLGSKTSL

I IRQTGVLRN
1 IRQTGVLRN
1 1RQTGVLRN
ICRQTGVLRN
1 IRQGGVLRN
1 IRQTGVLRN

FDAFI
FDAF1
FDAFI 2
FDTLI
FDALI
FDAF I

20

i
SANCTKELQN
SANCTKELQN
SANCTKELQN
SSNCTKELQN
SSHCTKELQN
SANCTKELQN

HITVDEFQNT
HITVDEFQNT
HIKVDDFQNT
FIVVDEFQNT
HIVVDEFQNT
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N lmuhutae KVYKTSFTPM YHAITSRKSP CIMKLVCVGK EEKVVGLHMQ GIGCDEMLQG FAVAIKMGAT KADFDNTVAI HPTSSEEFVT MR 402
N. kadleci KVYKTSFTPM YHAITSRKSP CIMKLVCVGK EEKVVGLHMQ GIGCDEMLQG FAVAIKMGAT KADFDNTVAI HPTSSEEFVT MR 492
A striatum KIYKTSFTPM YHAITSRKSP CIMKLVCAGK EEKVVGLHMQ GI1GCDEMLQG FAVAIKMGAT KTDFDNTVAI HPTSSEEFVT MR 495
O. mykiss KSYKTSFTPM YHAITTRKTQ CIMKLVCVGK EEKVVGLHMQ GIGCDEMLQG FAVAIKMGAT KADFDKTIAI HPTSSEEFVT MR 503
M amblycephala KNYTTSFTPM YYAITTRKSQ CIMKLVCAGK DEKVVGLHMQ GFGCDEMLQG FAVAVNMGAT KADFDRTIAI
Consensus KYYKTSFTPM CIMKLVCVGK G1GCDEML FAVAIKMGAT KADFDNTVAIL

Conservation

Fig. S4. Multiple alignment of GR amino acid sequences of Megalobrama amblycephala, Oncorhynchus mykiss (CCX35037.1),
Nothobranchius kuhntae (SBR05132.1), Aphyosemion striatum (SBP18818.1), and Nothobranchius rachovii (SBR93084.1). Dashes
indicate alignment gaps. Targeting signal peptide location is marked above (between the first two arrows). (a) glutathione binding

residue; the redox-active disulfite bridge is underlined; (b) conserved arginine residues for NADPH binding.
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Fig. S5. Multiple alignment of Nrf2 amino acid sequences of Megalobrama amblycephala, Danio rerio (NP_878309.1), Ictalurus
punctatus (AHH39733.1), Ctenopharyngodon idella (AKL60850.1), Oncorhynchus mykiss (XP_021452898.1), Oreochromis niloticus
(XP_003447344.1), and Oryzias latipes (XP_004081819.1). Dashes indicate alignment gaps.



Table S1. The information of GCLC amino acid sequence alignment

Identities with

Species pl Mw (kDa) Number of amino acids Number of Arg (R) Number of Lys (K) MaGCLC/%
Megalobrama: 5 3, 78 15326 689 36 48
amblycephala
Danio rerio 5.73 7241573 631 36 45 77
Ictalurus punctatus  5.76 72.46966 631 33 48 73
Oreochromis niloticus 5.42 72.18121 630 38 40 73
Oryzias latipes 5.27 72.12107 630 33 41 70

Table S2. The information of GR amino acid sequence alignment

Species pl Mw(kDa) Number of amino acids Number of Arg (R) Number of Lys (K) Identities with

MaGR/%
Megalobrama: g 54 5424798 500 26 34
amblycephala
Oncorhynchus mykiss 8.43 54.72796 503 24 35 81
Nothobranchius kuhntae 8.43 53.69451 492 25 34 77
Aphyosemion striatum 7.99 54.02797 495 24 34 80

Nothobranchius kadleci 8.57 53.664.53 492 25 34 79




Table S3. The information of Nrf2 amino acid sequence alignment

. . . . Number of Arg Identities with
Species pl Mw (kDa) Number of amino acids ®) Number of Lys (K) MaNi2/%
Megalobrama 4 &) s 9394 590 25 32
amblycephala
Danio rerio 453 65.88785 586 24 33 83
Ictalurus punctatus 4.49 65.51239 586 20 37 74
Ctenopharyngodon 4 4¢ 65 91587 586 23 35 66
idella
Oncorhynchus 4 41 69 76243 613 28 34 61
mykiss
Oreochromis 4 61 6720991 597 24 35 56
niloticus
Oryzias latipes  4.71 68.47255 605 23 40 53
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Fig. S6. Neighbor-Joining (NJ) phylogenetic tree was constructed using MEGA7.0.21, showing the relationships among protein

sequences of GCLC of various fishes and mammals. Numbers at the branches indicate bootstrap probabilities inferred with 1000. The

GenBank accession numbers for the mammals sequence are as follows: Bos taurus (NP_001077143.1), Mus musculus (NP_034425.1),

Homo sapiens (NP_001489.1), Rattus norvegicus (NP_036947.1) and Macaca mulatta (NP_001248036.1).
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Fig. S7. Neighbor-Joining (NJ) phylogenetic tree was constructed using MEGA7.0.21, showing the relationships among protein

sequences of GR of various fishes and mammals. Numbers at the branches indicate bootstrap probabilities inferred with 1000. The

GenBank accession numbers for the mammals sequence are as follows: Homo sapiens (AAH69244.1).
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Fig. S8. Neighbor-Joining (NJ) phylogenetic tree was constructed using MEGA7.0.21, showing the relationships among protein
sequences of Nrf2 of various fishes and mammals. Numbers at the branches indicate bootstrap probabilities inferred with 1000. The
GenBank accession numbers are as follows: Bos taurus (NP_001011678.2), Mus musculus (NP_035032.1), Homo sapiens
(NP _001138884.1), Rattus norvegicus (NP_113977.1), Macaca mulatta (NP_001244536.1), Gallus gallus (NP_990448.1) and

Xenopus tropicalis (NP_001007490.1).
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