Supplementary Information

Table S1. Primers used for fragment cloning, rapid amplification of ¢cDNA ends,

and quantitative real-time polymerase chain reaction analyses of M. nipponense catalase (cat),
glutathione S-transferase (gst), Cu/Zn-superoxide dismutase (sod), and glutathione

peroxidase (gpx).
Primer Name Primer Sequence (5’ to 3") Remark Reference
cat-F CGCAGGTGCCTTTGGATAC cat fragment
cat-R GCCTTCTCCGCACTCAAAT cloning
cat-5gspl GTCTCGGATAAAGAACACGGGT
cat 5'-RACE
cat-5gsp2 AGCAATAGGTGTCTTCTTCCCAA
cat-3gspl CGTGTTCTTTATCCGAGACCCT
cat 3'-RACE
cat-3gsp2 ACCAGGTCACCATCCTTTTCTC
gst-F CTTCCCCAACCTTCCCTACTA gst fragment
gst-R CGACGCCATGTACTTCTTGAT cloning
gst-5gspl CACCAGCATACCAGGGTTGTT
gst 5'-RACE
gst-5gsp2 TTCTCAGATTCAGTCTTGCCACA
gst-3gspl TGAATCTGAGAAAGTCCGTGTTG
gst 3-RACE
gst-3gsp2 AGCAATAGGTGTCTTCTTCCCAA
5'-RACE Outer Prime CATGGCTACATGCTGACAGCCTA cat gene
5'-RACE Inner Primer CGCGGATCCACAGCCTACTGATGATCAGTCGATG walking
3'-RACE Outer Primer TACCGTCGTTCCACTAGTGATTT gst gene
3’-RACE Inner Primer CGCGGATCCTCCACTAGTGATTTCACTATAGG walking
cat-qRT-F GAACTGGGATTTGGTTGGCA )
cat QRT-PCR This study
cat-qQRT-R GGTCCGAGAAAAGGATGGTG
gst-qRTF GAACTGGGATTTGGTTGGCA )
gst QRT-PCR This study
gst-QRTR GGTCCGAGAAAAGGATGGTG
Cu/Zn-sod-qRT-F AGTTTCAGCCGTCTGTTCG Cu/Zn-sod Accession number:
Cu/Zn-sod-qRT-R CACAGTGCTTACATCACCCTTA gRT-PCR JX045662
gpx-qRT-F CCTGGCTTTCCCCTGTAACC Accession number:
gpx qRT-PCR
gpx-qRT-R ACCGAGTCATCCGAAGGCA HQ651155
p-actin-qRTF AATGTGTGACGACGAAGTAG B-actin
Sun et al. 2015 [26]
S-actin-QRTR GCCTCATCACCGACATAA qRT-PCR




1 gaaaagtctgggagtgagtgaggtacgtgacacagacaacacagcagtcagtcacacagacggtacgttagtgtecggagtgaaggtaca
M PRDRAAEA QLNETFTKEK
91 ctttttaaaagtctcaagtgatctatccacggtcctatatccac CTCGCGACAGAGCTGCCGAGCAACTGAACGAGTTCAAGAAG
KQTT®PEVLTTSAQGTCTP ADKLNSPTVGPR RGP
181 AAGCAGACGACTCCTGAAGTCTTAACAACCTCGCAAGGATGTCCCCTGGCAGACAAGCTCAATTCCCCGACAGTGGGTCCCAGAGGTCCT
I LLQDTIQULTLTDEMAHTFDR RETRTPETRVVHAIKTEGA
271 ATCCTCCTGCAGGATATCCAACTCCTGGACGAGATGGCCCACTTCGACAGGGAGCGCATCCCGGAGAGAGTAGTGCACGCTAAGGGCGCT
GAFGHFEVTHDTITI KY CRANTIFSETIGTE KT KTFPTI
361 GGTGCCTTTGGACACTTCGAAGTCACCCATGACATTACGAAGTATTGCAGAGCCAACATATTCAGTGAGATTGGGAAGAAGACACCTATT
AVRFSTVGGES SGSADTARTDPRGEFAVKFYTE
451 GCTGTAAGATTCTCTACTGTAGGAGGTGAAAGTGGTTCTGCAGACACGGCTAGGGATCCTCGTGGCTTCGCTGTCAAGTTCTACACCGAA
EGNWDLVGNNTPVFFIRTDPTILTEFPSILTIHTA QHK
541 GAAGGGAACTGGGATTTGGTTGGCAACAACACACCCGTGTTCTTTATCCGAGACCCTATTCTTTTCCCTTCACTCATCCACACTCAGAAG
R NPATHLI KDPDMEFWDT FTITILIRPETTHAQV TTIIL
631 AGGAATCCAGCAACACACCTGAAGGACCCCGACATGTTCTGGGACTTCATAACCCTGAGACCTGAGACCACGCACCAGGTCACCATCCTT
FSDRGTPDOGYRHMNGYGSHTTZFI KTLVNTETGTI KA
721 TTCTCGGACCGAGGTACTCCTGATGGCTACAGGCATATGAATGGTTATGGTTCTCACACTTTCAAGCTGGTGAATACTGAGGGAAAAGCC
VY CKFHYKTDAQGTIIRNLT SAETZ KA ADTDTLAGTTDTPTD
811 GTTTACTGTAAATTCCACTACAAGACTGACCAAGGAATCAGAAATTTGAGCGCGGAGAAGGCCGACGACTTAGCTGGAACTGACCCTGAC
YAIRDLYNATIEGGDY?PSYTMYTIOQUVMTYETEA
901 TATGCTATTCGTGATTTGTACAACGCTATTGAAGGCGGAGACTACCCATCATATACTATGTACATCCAGGTTATGACATATGAAGAGGCT
EKHRZFNPEFDLTI KVWPHIKTDTFPLTI®PVGRTLTTFD
991 GAGAAGCACCGGTTCAATCCTTTCGACTTGACCAAAGTGTGGCCACACAAGGATTTCCCTCTCATCCCTGTGGGACGCCTCACTTTTGAC
R NPRNYFAEVEQTITAFSPANMVYVPGTIEASTPDHCK
1081 AGAAATCCTAGGAACTACTTTGCAGAGGTGGAACAGATTGCCTTTTCTCCAGCAAATATGGTCCCTGGCATCGAAGCATCACCCGACAAG
MLQGRLU FSYNVDTHIRHRLSGANYTAOQTIU®PVNT CTPY
1171 ATGTTGCAAGGACGCCTTTTCTCCTACAATGACACCCATCGCCATAGGCTGGGCGCAAACTACACTCAGATACCTGTCAATTGTCCTTAT
R SRARNYQURDGPMTVDYN QESAPNYTZFPNSTF
1261 CGCTCTCGTGCTAGGAACTACCAGCGAGATGGGCCAATGACCGTCGATTACAACCAGGAAAGTGCTCCCAACTACTTCCCAAACAGCTTC
S GPMDCKRHSESTZFTTCSTDVNRYNSGDETDN
1351 TCTGGACCTATGGATTGTAAAAGGCATTCAGAGTCCACTTTCACTTGCTCGACCGACGTTAATCGGTACAACAGCGGCGATGAAGATAAC
FTQAGNTLT FRHVMNETEERQRLVSNTITIAGHTLVN
1441 TTTACTCAAGCTGGTAACTTGTTTAGACATGTCATGAACGAAGAGGAACGCCAGCGGCTAGTCAGCAACATTGCTGGTCACCTCGTGAAC
AQKFLQDRAINNTFSQADPEYGAGTIRTRALEHK
1531 GCACAGAAGTTCCTGCAAGATCGTGCCATCAACAACTTCAGCCAAGCTGATCCTGAGTACGGTGCTGGAATTCGCAGGGCTCTTGAAAAA
L Q KAAASHPVNLVAAPASNATKITL
1621 CTACAGAAGGCAGCAGCGTCTCACCCTGTGAACCTTGTAGCTGCTCCTGCTTCCAATGCCAAGCT‘ﬂﬂﬁeaaaaaaaaa

Figure S1. Nucleotide and amino acid sequences of the full length ¢cDNA of the
M. nipponense catalase (cat) gene. The translated amino acid sequence is shown in standard
one-letter code below the nucleotide sequence. The initiation codon and stop codon are
indicated in the box.
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91 tttatcgtgcatttggctttaattaggtcttgtcagcacaattgtttggtgtattaccaatacccagttaatattctgcgaaTCGC

T LAYWNTIRGLAQPTIRTLTLTLEYTSGTETFETDTI KMY

181 CAACTCTTGCCTACTGGAACATTCGAGGTCTTGCCCAGCCTATTAGACTGCTGCTGGAATATACTGGAACTGAGTTTGAAGACAAGATGT

ECGPAPKEFDEKSCWEFDTIZIKYSTLGLUDTFPNLPYY

271 ATGAATGTGGACCAGCCCCAAAGTTTGACAAGTCTTGCTGGTTTGATATTAAGTACTCCTTAGGCCTCGACTTTCCCAACCTCCCTTACT

I DGDVKVTQSNAIMRYTARIEKUHDTLT CGTI KTESE

361 ACATTGATGGAGATGTGAAAGTAACCCAGAGCAATGCCATTATGCGGTACATTGCAAGAAAGCATGATCTATGTGGCAAGACTGAATCTG

K VRVYDIMENQSMD FRNGEFUVRLCYUVDFDTAQZK

451 AGAAAGTCCGTGTTGATATTATGGAAAACCAATCAATGGACTTCAGGAATGGTTTTGTTCGACTGTGCTATGTAGATTTTGATACCCAGA

Q T YLEALPTTLZ KTLTZFSTTFILGEZ QPWYAGDNTIT

541 AGCAGACCTACTTAGAGGCTTTACCCACTACATTGAAGCTGTTCTCAACATTCCTTGGTGAACAACCCTGGTATGCTGGTGATAATATCA

FVDFIMYELTIDAO QHLAO QLDPNLTLTI KDTFZEKNTLETDTF

631 CTTTTGTGGATTTCATTATGTATGAACTTATTGATCAGCATCTGCAATTAGACCCAAACCTACTTAAGGATTTCAAGAACCTTGAAGACT

Q K RFEELEPTIZ KI KT YMASS ST RFMEKSZPILNNIEKMATK

721 TCCAGAAGCGTTTTGAAGAATTAGAACCCATCAAGAAGTACATGGCCTCCTCACGATTCATGAAGTCTCCACTTAATAACAAAATGGCAA
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811 AGTTTGGAAACE:Ektttgttgtgaagaccataaatgttttaactttttttgcttacaatacaaatgtgcagcattataagtgataaaag

901 ttcctaatttagtgagtacatatatgctaaagaaaatagtaatttccagtttgacgtectgttatattatactaggtaaaccaaatatatg

991 ataaatattgtttctcggaatagtgtaattttgtttttgagaaattgtgcaaaatttatttgaaggtcttatttgaagacactgtttgat
1081 ataaacagctttgafidita@@daggtttaaagtaaaaaaaaaaa

Figure S2. Nucleotide and amino acid sequences of the full length cDNA for glutathione
S-transferase (gst) in M. nipponense. The translated amino acid sequence is shown in
standard one-letter code below the nucleotide sequence. The initiation codon and stop codon
are indicated in the box. The polyadenylation signal is shaded light gray.
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MP--RDRAAEQLNEFKEKQ——TTPEVLTTSQGCPLADKLNSPTVGPRGPILLQDIQLLDE 56
MP——RDRAAEQLNEYKKKQ--TAPEVLTTSQGCPLADKLNSLTVGPRGPILLADIQLLDE 56
MP--RDKCAEQLTDFKKQQ—TAPDNLTTSHGCPLSDKLNSLTVGPRGPTLLQDIQLLDE 56
MP--RDKCAEQLNDFKEQQ--TAPDNLTTSHGCPLADKLNSLTVGPRGPILLQDIQLLDE 56
MP——RDKAAEQLNEFKESQ——TNPDVLTTGHGCPLSDKLNSLTVGPRGPILLQDIQLIDE 56
MADSRDPASDOMQHWKEQRAAQKADVLT TGAGNPVGDKLNV I TVGPRGPLLVQDVVFTDE 60
MSDSRDPASDOMKQWKEQRASQRPDVLTTGGGNPIGDKLNIMT AGSRGPLLVQDVVFTDE 60
MADDREKSTDQH](LWKEGRGSQRPDVLTTGAGVPIGDKLNAMTAGPRGPLLVQDVVFTDE 60
P TR Lt odlok, ok ke dololok ok, sk ook kkks  skok

DRERTPERY VHARGAGAFGHFEVTHDI TKYCRANIFSETGKKTPTAVRFSTVGGES 116
MAHFDRERIPERVVHAKGAG, FGYFEVTHDIKKYCKANIFSEIGKKTPIAVRFSTVGGES 116
FDRERTPERVVHAKGAGAFGYFEV KYCKAAMFSEIGKQTPTAVRYSTVGGES 116
MAHFDRERIPERVVHAKGAG. FGYFEVTHDISKYCKAALFSEIGKRTFIAVRYSTVGGES 116
MAHFDRERIPERVVHAKGAGAFGYFEVTHDISQY TKAKIFSEL IRFSTVGGES 116
MAHFDRERIPERVVHAKGAG, FGYFEVTHDITKYSKAKVFEHIGKKTPIAVRFSTVAGES 120
MAHFDRERIPERVVHAKGAGAFGYFEVTHDITRY SKAKVFEHIGKRTPIAVRFSTVAGES 120
MAHFDRERTPERVVHAKGAG, FGYFEVTHDITRYSKAKVFEHVGKTTPIAVRFSTVAGEA 120
phopk o, ek ok plelok, ok

GSADTARDPRGFAVKFYTEEGNWDLVG TPVFFIRDPI LFPSLIHTQKRNPATHLKDPD 176
GSADTARDPRGFA EEGNWDLVG FPSFIHTQKRNPATHLKDPD 176
GSADTARDPRGFAV KFYTEEGNWDLV TPIF FIRDPI LFPSF I HTQKRNPATHLKDAD 176
GSTDTARDPRGFAVEFYTEEGNWDLVGNNTPIFFIRDPILFPSFIHTQKRNPATHLEDCD 176
GSADTARDPRGEAV KFYTEEGNWDLVG TPIFFIRDPVLEPSF I HTQKRNPATHLKDAD 176
GSADTVRDPRGFAVEFYTEDGNWDLVGNNTPIFFIRDPILFPSFIHSQKRNPQTHLEDPD 180
GSADTVRDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDAILEPSFIHSQKRNPQTHLKDPD 180

GSSDTVRDPRGFAVEFY TDEGNWDLTGNNTPTIFFIRDTLLFPSFTHSQKRNPQTHLEDPD 180
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MFWDF ITLRPET THQVTIL TPDGY SHTFKLVNTEGKAVYCK DQ 236
MFWDEITLRPET L] TPDGY SHTFKLVNAEGKAVYCKFHYRTDR 236
MFWDFISLRPETTHQV! TPDGY SHTFELVNAKGEAVYCK D 236
MFWDF ISLRPETTHQVSEL TPDGY SRTSKLVNEKGEAVYCKFHYKTDR 236
MFWDFTTLRPGTTHQVSEL IPDGYR SHTFKLVNKEGNPVYCK DG 236
MVWDFWSLRPESLEQVSEL! DG SHTFKLVNANGEAVYCKFHYRTDQ 240
MVWDFWSLRPESLEQVSEL IPDGHR SHTFKLVNADGEAVYCK DG 240
MVWDFWSLRPESLHQVSEL! IPDGY! SHTFELVNAQGRPVYCEK Q 240
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GIRNLSAEKADDLAGTDPDYAIRDLYNAIEGGDYPSYTMYIQVMTYEEAEKHRFNPFDLT 296
GIRNLSAEKADDIAGTDPDYAIRDLYNAIEDGDYPSYTLY IQVMTYEEAEKHRENPFDLT 296
GIKCLSCKKADELAGSDPDYATRDLYNATSSGDYPSY TMY TQVMTFEEAEKWEFNPFDLT 296
GIKCLSSKKADELAGSDPDYATRDLYNAISSGDYPSYTMCIQVMTFEEAEKWKFNPFDLT 296
GIKCLSAERADFLAGSDPDYATRDLYNATSEGNYPSYTMYTQVMTYEQAEKWEFNPFDLT 296
GIKNLSVEDAARLSQEDPDYGIRDLFNAIATGKYPSWTFYIQVMTFNQAETFPFNPFDLT 300
GIKNLPVGEAGRLAQEDPDYGLRD ANGNYPSWTFY IQVMT FPENPFDLT 300
GIKNIPVEEADRLAATDPDYSIRDLYNAIANGNFPSWTFYIQVMTFEQAENWKWNPFDLT 300
sk, ekl ok sk ekl

DFPLIPVGRLTFDRNPRNYFAEVEQIAFSPANMVPGIEASPDEMLQGRLFS
EFPLIPVGRLTFDRNPENYFAEVEQIAFSPANMVPGIEPSPDEMLQGRLES
EFPLIPVGRLTFDRNPKNYFAE EQIAFSPANMVPGIEASPDEMLQGRLES
EFPLIPVGRLTFDRNPENYFAEVEQIAFSSANMVPGIEASPDKMLQGRLES
DFPLIPVGRITLDRNAGNYFAEVEQLAFSPANLVPGIT EPSPDEMLQGRLFS
DYPLIPVGELVLNRNPVNYFAEVEQTAFDPSNMPPGIEASPDEMLQGRLFA
DYPLIPVGELVLNKNPVNYFAEVEQMAFDPSNMPPGTEP SPDKMLQGRLFANPD 360

S EFPLIPVGRFVLNRNPVNYFAEVEQLAFDPSNMPPGIEPSPDKMLQGRLFS PD_360
gdok % ok e 1k olokk, skduichol :

TI-IRHRLGANYTQIPVNCPYRSRARNYQRDGFMTVDYNQESAPNYFPNSFSGPMDCKRHSE 416
THRHRLG: TQIP\"NC PYRSRARNYQRDGPMTVDYN QESAPNYFPNSFSGPMDCKRHSE 416
TI-IRHRLGAN‘I’TQ PYNCPYRARTKNYQRDGPMCYDGNQESAPNYFPNSESGPQDC 416
THRHRLGANYTQ IPVNCPYRARTRNYQRDGPMCVDGNQESAPNYFPNSFSGPQDCRKHTA 4 16
THRHRLGANYHQTPVNCPYRARPKNY(RDGPMTVNDNQMCAPNYFPNSFSGPMDCKQFEG 416
THRHRLGPNY LHIPVNCPYRARVANYQRDGPMCMQDNQGGAPNYYPNSFGAPEQQPSALE 420
THRHRLGPNYLQTPVNCPYRARVANYQRDGPMCMHDNQGGAPNYYPNSFSAPEQURSALE 420

LGANYLQLPVNCPYRTRVANYQRDGPMCMHDNQGGAPNYYPNSFSAPDVQPRFLE 420

shfolok, ok 1 lolokolelolok sk clelokdolololol 1 sdek lololok Diokolok, |k

STETCSTDVNRYNSGDEDNFTQAGNLFRHVMNEEERQRLVSNIAGHLVNAQRFLADRAIN 476
STEACSTDVSRYNSADEDNFTQAGNLFRQVMNEEERQRLVSNI AGHLYNAQKFLGUDRAIN 476
PEFSVSADVDRYNSADEDNFTQVGIFYRQVLNEAERQRLVENT AGHMIGAQEFTQERAIE 476
PKFSYSADVDRYNSADEDNFTQVGIFYRQVLNEAERQRLVENIAGHMVGAQEFIQDRALK 476
PEEKLAGDVMRYNSADEDNFTQVCTFYRNVLNEEERQRLVNNT AGHLVNAQEFLQERAIE 476
HSIQYSGEVRRENTANDDNVTQVRAFYVNVLNEEQRKRLCENT AGHLEDAQIFIQKKAVE 480
HSVQCAVDVKRFNSANEDNVTQVRTFYTKVLNEEERKRLCENT AGHLEDAQLFIQKKAVE 480
SKCKVSPDVARYNSADDDNVTQVRTFFTQVLNEAERERLCONMAGHLEGAQLFIQKRMVQ 480
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NFSQADPEYGAG IRRALEKLQKAAASHPYNLY AAPASNAKL———— 517
NFSQADPEYGAGVRRSLEKLQKAAS—QPLNLVAAPASNAKL———— 516
NFTQADPEYGANIRRALDKIKMAQAS SKT]-]]-IIQALAASSNGAKL——— 520
NFTQADPEYGANIRRAIDKIKMSQASSKT ——————————— 505
NFSQACPEYGAGIRSALNRIKAAQSSNSSATHAVAASNAKL ———— 517

NFTDVHPDYGARIQALLDKYNAEKPENATHTY TQAGSHMAAKGKANL 527
NLMAVHSDYGNRVQALLDKHNAEGKKNTVHVYSRGGASAVAAASKM- 526

Figure S3. Comparison of the M. nipponense catalase (CAT) amino acid sequences among
vertebrates and invertebrates. Accession numbers of the sequences used to compare the
amino acid residues are as follows: Danio rerio, NM130912; Homo sapiens, AY028632;
Hyriopsis cumingii, HMI188565; Eriocheir sinensis, GU361618; Macrobrachium
rosenbergii, HQ668089; and Litopenaeus vannamei, JX162772. The CAT proximal
heme-ligand signature is framed. Shaded region indicates amino acid residues combined
with coenzyme (NADPH). Underline indicates CAT proximal active signature site.
Asterisks indicate positions where all sequences share the same amino acid residues.
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P. nana - MAPRFGYWT\L GLGQASRLLLAFTGTEHEDEVLDIA ————— H 37
LA L R
] [ ]
H. sapiens RSQWLNEKFKLGLDFPNLPYLIDGAHKITQSNAILCYIARKHNLCGETEEEKIRVDILEN 102
M musculus RSQWLSEKFKLGLDFPNLPYLIDGSHKITQSNAILRY TARKHNLCGETEEEKIRVDILEN 120
(. carpio KSCWFNEKDKLGMDFPNLPYLEDGDTKVVQSNAIMRY IARKHNLCGETDEAQMRVDILEN 102
D rerio KSCWFENEKSKLGMDFPNLPYLEDGDRKIVQSNATMRY IARKHNLCGETEEEQMRVDILEN 102

0. niloticus
M. nipponense
(. ariakensis
P. nana

KTCWIDVENKLGLDFPNLPYLLDGDRKITQSNAIMRY IARKHNMCGETEDEKVRVDI IEN
KSCWFDIKYSLGLDEPNLPYYTIDGDVKVTQSNAIMRY TARKHDLCGKTESEKVRVDIMEN
RDAWLSVENTLGLAFPNLPYY IDGD IKVTQSNSILRY IGDKHGLLGKTPKEKVDCDMMVE
REVWMDKKFNLGLDFPNLPYYIDQDVKLTQSNAILRYLGRKNl\ LYGKNAT EAGTIDMLID
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97

R,k ksk okelelekk K Rydekkosky ko, okr,or KRy, R
/. sapiens QTMDNHMQLGMICYNPEFEKLKPKYLEELPEKLKLYSEFLGKRPWFAGNKITFVDFLVYD 162
M. musculus QAMDVSNQLARVCYSPDFEKLKVEYLEQLPGMVKLFSQFLGQRTWEVGEKITFVDFLAYD 180
(. carpio QAMDFRNGEFVQLCYG-DFDENKTCYTEKLPGTLKQFSDFLGDRKWFAGDKITFVDFIMYE 161
D rerio QAMDFRNGFVQLCYL-DFDKNKSSYCEKLSGTLKQFSDFLGDRKWFAGDKITFVDFIMYE 161

0. niloticus
M. nipponense
C. ariakensis
P. nana

QSMDFRNGFVRLCYT-NFDEMKPDYLKTLPNTLKQFSDFLGDRKWFAGDKITFVDFVMYE
QSMDFRNGFVRLCYV-DFDTQKQTYLEALPTTLKLFSTFLGEQPWYAGDNITFVDFIMYE
NAMDFRNGVVRLCYNKDYEK IKDDYFANVKDKLKQFDTFLGDKPWFAGDNITICDFPMYE
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157

EAQDIKMALIKTATSPDFENVKGDHIKAMEQKLKIVQDFLCNKKFFMGDEVTIGDFAMID
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H sapiens VLDLHRIFEPKCLDAFPNLKDF I SRFEGLEKI'SAYMKSSRFLPRPVESKMAVWGNEK— 218
M musculus TLDLHLIFEPTCLDAFPNLKDFVARFEVLKRISAYMKTSRFLRTPLYTKVATWGNK— 236
C. carpio LLDQHRMFEPECLDDYENLRSFLDRFESLEK IVEYMKSNKFMKTPVNNKMAKWGNKKE 219
D. rerio LLDQHRMFEPACLDDFKNLRCFLDHFESLEK TAEYMKSNRFMETPVNNKMAKWGNKKE 219

LLDQHRLFDSKCLDDFKNLTDFLNRFEALEK TAAYMKSPRFMKAP INNKMAKFGNK—— 217

LIDQHLQLDPNLLKDFKNLEDFQKRFEELEP IKKYMASSRFMKSPLNNKMAKFGN-—— 216

LLDQHRLMKPGILDDYPNLAKFVERFENLPKIKAYMASDKFMARP INNKVAGFK——— 215

ALSWHQIFDADLMGKFPNLVAFIDNFKALDKIKAP‘YEGPKHFKLVLPgMFPWHQ —— 212
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Figure S4. Comparison of M. nipponense glutathione S-transferase (GST) amino acid
sequences among vertebrates and invertebrates. Accession numbers of the sequences used
to compare amino acid residues are as follows: Homo sapriens, M63509; Mus musculus,
X65021; Cyprinus carpio, DQ411212; Oreochromis niloticus, EU107284; Crassostrea
ariakensis, EU908270 and Paracyclopina nana, HQ115574. “wn ” indicate G-sites and
“®” indicate H-sites. Symbols below the amino acid sequences indicate invariant (*),
strongly conserved (:) or conserved residues (.).
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