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1. Full-length ¢cDNA and bioinformatics of LcHif-1a
The full-length cDNA of LcHif-1o. (GenBank accession number: MZ197829) was 3 647
bp, including a 272 bp 5’ non-coding region, 1 091 bp 3’ non-coding region, and 2 256
bp open reading frame (ORF), encoding a total of 751 amino acids (aa) (Figure S1). The
predicted molecular weight of the LcHif-1a protein was 84.19 kDa. The LcHif-1a
protein contained a basic helix-loop-helix domain (bHLH, 12-82 aa), PAS domain
(88—151 aa), PAS 3 domain (251-338 aa), Hif-1 domain (548-578 aa), and
carboxy-terminal transcription activation domain (C-TAD, 714-750 aa) (Figure S2).

Multiple sequence comparison of LcHif-1a with Hif-1a proteins from other species
is shown in Figure S3. LcHif-1a shared 99.3%, 72.4%, 50.8%, 59.8%, 53.9%, 51.5%,
51.4%, 50.2%, and 50.2% homology with the Hif-1a of Collichthys lucidus, Oryzias
latipes, Mustelus canis, Danio rerio, Gallus gallus, Homo sapiens, Sus scrofa, Mus
musculus, and Xenopus tropicalis, respectively. The homology of the functional bHLH,
PAS, PAS-3, Hif-1, and C-TAD domains among the Hif-1a proteins of the above
species was extremely high, suggesting that the Hif-1a protein is relatively conserved
among species.

The phylogenetic tree of LcHif-la with homologous Hif-1a proteins from other
species is shown in Figure S4. LcHif-1a was evolutionarily closer to the Hif-1a protein
of bony fish, such as C. lucidus, Micropogonias undulatus, Epinephelus coioides,
Oryzias latipes, and Danio rerio, and more evolutionarily distant from the Hif-1a
protein of cartilaginous fish, mollusks, amphibians, and mammals.

2. Full-length ¢cDNA and bioinformatics of LcHsp70

The full-length cDNA of LcHsp70 (GenBank accession number: MZ197830) was 2 205
bp, including a 142 bp 5' non-coding region, 146 bp 3' non-coding region, and 1 917 bp
ORF, encoding a total of 638 aa (Figure S5). The predicted molecular weight of the
LcHsp70 protein was 70.29 kDa. The LcHsp70 protein contained a DNA binding
domain (NBD, 3-387 aa), substrate binding domain (SBD, 395-510 aa), and
carboxy-terminal (C-terminal) variable region (VH, 511-634 aa). The nuclear
localization signal (NLS, 247-274 aa) was located within the NBD. In addition, 4 aa at
the C-terminus (EEVD) were cytoplasm-specific regulatory motifs (Figure S6).

Multiple sequence alignment of LcHsp70 with homologous Hsp70 proteins from
other species is shown in Figure S7. LcHsp70 shared 99.7%, 70.8%, 89.5%, 84.7%,
85.0%, 85.0%, 83.4%, 82.4%, and 79.1% homology with the Hsp70 of Drosophila
melanogaster, Danio rerio, H. sapiens, X. tropicalis, G. gallus, Pelodiscus sinensis,
Procambarus clarkii, and Octopus tankahkeei, respectively, suggesting that the Hsp70
protein is highly conserved among species.

The phylogenetic tree of LcHsp70 with s Hsp70 proteins from other species is
shown in Figure S8. LcHsp70 was evolutionarily closer to the Hsp70 protein of bony
fish, such as Miichthys miiuy, Micropterus salmoides, O. mykiss, and D. rerio, and
relatively evolutionarily distant from the Hsp70 protein of invertebrates, such as D.
melanogaster and Bombyx mori.
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AGCGTGGCACTGTCTTTGAAGAAGAGGAAGAGTACAGACGAGTGGGCTGTGCGTGTGTTTTTTTGT TAGCGGATTAAAAGGCTCGGCTTTTCTTTTCTT
TTCTTTGTTTTTTGGCGAAATATACACCGTGAGAACTCGTATGCACTCGTATTTTTTTTAAAAACAGGATTCATAAAAAAAATCGTGGGATTTTTTTGG
TTCATTTCCTCGACGGGCCCGGATACAGCTCGATAACCCAGAGAGAGACTCAACTCAGGTCCTTTCGTCCTGACATGGACACAGGAATTGTACCAGAAA
M DTGIV P E
AGAAAAGGGTGAGT TCGGAGCGGAGAAAGGAGAAGT CCAGGGATGCAGCACGATGCCGGCGTGGGAAGGAGTCGGAGGTGTTCTACGAGCTGGCCCAGG
EERY S SERRKEZESTRDAARERRBGEKESEYFYELALZ@
AGCTGCCCCTGCCCCACAGCGTCAGCTCCAGCCTGGACAAGGCCTCAATAATGAGGCTCACAATCAGCTACCTGCGCATGAGGAAACTGCTCAGCACTG
EE L B R PHENSS &§ LD KSR T MERET ESB Y LK YR KELL'S1
ATGAGCCAATCGCAGAGGAGGAGACAGATCTTGATTTCCAGCTCAATGGCTCCTACCTAAAGGCTCTGGACGGCTTTTTCATGGTGCTGTCTGAAGACG
B EPIT AEBEEETDILDFAQLNGSTYLEKA AILDPDGEFFMA®LYLSED
GAGATATGATCTATCTGTCGGAGAACATCAACAAGTGCCTCGGGCTGGCACAGT TTGATCTGACCGGACACAGCGTGTTTGACTTCACGCATCCCTGTG
GDhMIYLSENINEELGSGLAQFEDLTI®EHSY FFT/HPE
ACCACGAGGAGCTGAGGGAGATGCTGATCCACAAAACAGGCTCCAAAAAGGCCAAGGAACCAAACACAGAGCGCAACTTCTTCATCCGGATGAAGTGCA
DHEELIREMLTIHIEKTGSI KU KAIEKEZPNTEIRNTFZEFTITIRMEKTC
CTCTCACAAGCCGCGGCCGCACCGTCAATGTCAAATCAGCTACATGGAAGGTGCTCCACTGCTCAGGTCATGTCCGTGTCAGTGACAACCGCACCGAGC
FLTFTSRGRET ENY BES A TN KXY LH®ESGHYRYS BENERETDE
AGACAAACGGGCAAAAGGAACCACCCGTCCCCTACCTGGTTTTAATCTGTGATCCCATCCCACACCCCTCCAACATCGAGGTCCCTCTGGACACCAAGA
Y NG EKEEPRPY PRPYLYLELITEDEPIERERPESNITIEYPRPLELTDTE
CCTTCCTCAGCCGCCATACAATGGACATGAAGT TCACATATTGTGACGAGAGGATCACCGAGCTCATGGGTTATGATCCAGATGACCTGTTGAATCGTT
TFLSRHTMDMEKZ FTYCDETZRTITETLMGYUDUPDDILTILNR
CTGTGTACGAGTACTATCACGCTCAGGACTCAGACCATCTCACCAAGACTCACCACAACTTGTTTGCAAAGGGCCAGGTCTGCACAGGCCAGTACAGGA
S Y YEYYHAQDSDELTETHHBNEI FARGGY ETE&EQY R
TGTTGGCCAAGAGAGGAGGCTTTGTGTGGGTGGAAACCCAAGCCACTGTCATCTACAACAACAAGAACTCTCAGCCACAGTGTGTCGTCTGTGTCAACT
ML AKRGGEEFE Y NWYETQATNYNITYNNIENSOQPQEYVYEYN
TTGTGCTCAGTGGCATCCAGGATGAGAAGCTGATCCTGTCTCTGGAGCAGACAGAGGATGTGAAACCAGTGAAGGAGGAGCTGCAGCTGGAGGAAGAAG
FYyLsgselaolesgLILSLEQTESDBDYWSEREPYNLEEL®QLETEE
AGGCTGTAGTGGAGAGCAGCCAGCCCGAGATGTCTCCAGTCCTGCCGAAGGAGGAGGTGCAGGAGAAGGTCTCAAAAAGCGATGTGATCAAACTGTTCA
E AV YESSLPEMSFELEP KEEYEEKY S K-S DY LKL P
CTCGGGCAATAGAGAGCGAGACACTGGTCAGCCTGTACGACCAACTGAAGGAAGAGCCCGAGGCTCTCACCCTGCTGGCCCCTGCTCCCGGAGACACCA
I R A1 ESETULVYSLYDAAQULIKTETETPEA ALTULILAPAPGTDI
TCGTCCCCCTGGACTTCAGCTGCTCTGATCCAGAGATCCAGCTCCCTCTTTACAAAGATGTAATGCTTCCCTCCACCAGTGACAAGCTGGCTCTGCCTC
I ¥ L BDF 8 £ 5 D FEILSLELFLY!EKDYML$insT Gk L &L P
TTTCCCCTCTGCCACCCAGCGAGCCTCTCCACGTTACCACTGCCACTTCTGAGGATACAAAAACTGAGCGCTATGATCCATCCCCTTCCACTACAACAG
L P LEP SERLHEYTITAT:S EBTRTERTYDEPES PET T
CTAGCTCCTCAGAGGCTGACAGTCCACTGGACTTTTGTTTCCCCATGGACTCAGATATGAGT TCAGATTTCAAACTCGACTTGGTGGAGAAGCTGTTTG
AS S SEADSPLDZFLFPMDSDMNSSDFKLDLYEEKLF
CCATCGATACAGAGCCCAAGACTCCTTTCACTACACAGGCAGTGGAAGACTTGGATCTGGAGATGTTAGCTCCCTACATTCCCATGGACGACGACTTCC
g L DT E & KT P F L B AV EBE LD LD LB A L& B 1 oD ol B
AGCTACGCAGTCTGCCCCAAGAAGAGCCTCTATCTTGTGGACCAGTCAAATCCCTTGACAGT TCTCCAGTCTGTGTCACTAAGGACATCCAGAGCTATC
Q LRSLPQEEPLSCGPY KSLDSSPVCVYTI KT DTIZ QS SY
CCAGCTCCCCATTCAGCTCACCAGGCAGCCGCACGGCGTCCCCAGCACCACCGGAGCCAGTTAACACCTCTCATCTTGCCACCATCCTTGCTATGAGGA
PS5 PP S§ §BEGSRTASPAPRPREERYNTSHILEATTILAMNE
CCACACAGCTGGGCAACGAAGTCTCGCTTCGGACT TTGGCAGCGCAGAACTCGCAGCGCAAAAGAAAATTATGTGACATAAAAGAGATGATTGGACAGG
I' T W L 6N EY S L REILLAAQGND QR KERKKILWEDPIKEMIGAS@
GAACTCTGCGCCAGGAAGAGCTGGAACAAGGCAAAAAGCTGAAGGCT TCAGAGTCAGGAACAACGACCATACTGTTGCTGCCTTCAGATTTGGCGAGTC
G T L. B Q9 EELEDQQSGEXLIEKMSANSESECGTTTIULLILPSDL &S
GTCTGCTGGGAAGCACGTCAGAGAACACCAGTTCCCTCTTCACACTGCCGCAGCTCACCCGCGACGACTGCGAGGTCAACGCCCCCTTGCAGGGTCGTC
R LLGSTSE ENTSSLFTILPQLTI RDUDT CEUV YVYNAPLUGQSEGHR
AGTACCTGCTCCAGGGGGAGGAGCTGCTGCGCGCTCTGGACCACGTCATTTGAGTCATTGCT TAGCCTGCTCACTGCTGAACTAGACTGGACACTACAA
@Y L b ¢ EELLRAILDTHTY T *
TTTCTCCCTCATATTGTCGTCCCCTTCCCCTCACCCCCCACCCACCCCGACTGCCCCTTATTTATGTATCTGAATGAGTTCGACTATAATTTGGCTGCC
GTTTGTGCACATCAAGTGATATCTGCAGCATTCCACCGTGACAAACGCCATAGCAGCATCTGGGGTTTTTTTTGGTGCAAGGGATTCAGGCATCATGAG
ATGTCCCAATTGTCATTTTTCTTCGTTGTTTGTTTTTTTCTCCCTCTCTCTTCCGGGGAGTCTCTCAGCACACAGCGCCTCGACAGATGACCCTTTTCC
AGCAGGTCACCACAGAACCTGGCGCTACTGCCAGCAGTGTATTGTAAGCTTCAGTCGCACAATTTATATTTTCTTAAAAAGAAAAATATTACCAGCAAT
ATATATTAAGCCTTTTTAGAGTCGTTTTAATGGGATTTGAACAATTATTTTTCCTCCCATACTTGTATGTTGTAGTACTCGTACCTAACAAGATGTCTT
TAGTCCAGAATTATGAACACATTGTTTAAACCTTGGTGGTTTGAATGT TATCTCCATTTAATAGCTATCAGTCTTTGAGGTAAATACATTTAATTGTGT
AGCAGTCCAGTACAGGTCACTTTATTACTTTACTGTAAGTGTGTGTTACTGTACATATACCAGGGAAAAAAATTTAATTTACTCAGTATGGCTTCACGG
CTTTAACTCTCAAATGAAATGAGTCTTTACTCTTTTTTTCTGATTACTTCTCATCATGGAGGATTGGCATTTCCCTCAACATGAAGTGACTTCATGTT
TCTTTTTTTTTGTTTGTTTTTACTGTGTCACTTACTCAAAAGAGTCAGTTTAAAATAAGT GGG TCGCAACAACAAATTCATATTTTAATCGTGTGATCA
GTCATCAATAGTATCATTCGTGAGTTGTCAAACTTGTTTGCTCATTTAATGGTAGTCGGTTTAATACCATTGTTGGGTCTCATGCTTCTTGTTGCTGTC
TAACATTAAATGGCTTTAATAAAGTGTAGAAAAAAAAAAAAAAAAAAAAAAAAAA

Supplementary Figure S1 Full-length LcHif-la ¢DNA and predicted LcHif-1a
protein. Green letters represent corresponding amino acid sequences. Bold red letters
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show start and stop codons. Bold black letters show polyadenylate tail (Poly A) signals.

bHLH PAS-3 C-TAD

PAS HIF-1
Supplementary Figure S2 Predicted structural domains of LcHif-1o protein. Red
module shows basic helix-loop-helix (bHLH, 12-82 aa), purple module shows PAS
domain (88~151 aa), green module shows PAS 3 domain (251-338 aa), blue module
shows Hif-lo domain (548-578 aa) and orange module shows C terminal
transactivation domain (C-TAD, 714-750 aa).
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Supplementary Figure S3 Multiple sequence comparisons of homologous Hif-1a
proteins. Red boxes show functional domains of bHLH, PAS, PAS 3, Hif-1, and
C-TAD shared by Hif-1a protein. Homology of LcHif-la to Hif-1a of Collichthys
lucidus, Oryzias latipes, Mustelus canis, Danio rerio, Gallus gallus, Homo sapiens, Sus
scrofa, Mus musculus, and Xenopus tropicalis (99.3%, 72.4%, 50.8%, 59.8%, 53.9%,
51.5%, 51.4%, 50.2% and 52.2%, respectively).

99 Larimichthys crocea A

99

Collichthys lucidus

78

Micropogonias undulatus

100

Epinephelus coioides
49

Oryzias latipes

96 Danio rerio

Mustelus canis

Xenopus tropicalis

99

Gallus gallus

92

39 — Mus musculus

100 Sus scrofa

46

Homo sapiens

Petromyzon marinus

Haliotis discus hannai

100

Mytilus galloprovincialis

100

Mytilus coruscus

52

Crassostrea gigas

64 Anadara broughtonii

Supplementary Figure S4 Phylogenetic tree of homologous Hif-1o. proteins.
Constructed using MEGA v5.1 software and neighbor-joining method. Same below.
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GAAGCATTAGTTCAAGAGGAACCACACAGAGGCAAAAGCTCAAGACAAAGGGAATTACTCGAGGAGACTCTGCGGAGATCCTTCAACAATCTTTGAGAA
ACAGAGAGATTATCATAGAAAGAACTCTAAAACAACAAGCAAGATGTCAGCTAAAGGAATATCTATTGGCATTGATCTGGGCACCACCTATTCTTGTGT
M & & K& I 8§ &+ 3 Db 6T F ¥ 5 E ¥
CGGGGTTTTCCAGCATGGCAAAGTGGAGATCATCGCCAACGACCAGGGAAACAGAACCACTCCCAGCTATGTGGCCTTTACTGACACAGAGAGGCTCAT
G ¥k 9 Hes BEWE L2 aNDQG NREET PBs 8N kT DT ERL
TGGAGATGCTGCCAAGAATCAGGTTGCCATGAACCCCGCCAACACAATCTTTGATGCCAAGCGGCTCATCGGGAGAAAGTTTACCGACCCTGTTGTCCA
G DA A KNQAQNY A RXNPANT I EDAKERL GERKEETD RN ¥ Q
GTCTGACATGAAGCTCTGGCCCTTCAAAGTGATCAGTGATAGCGGAAAACCCAAAGTCCAGGTTGAGTATAAAGGGGAGACCAAAGCCTTCTACCCAGA
S M ELNEFRF EYI:SDS &EEFEKY QY EYEKGETXKHREPYN P E
AGAAATCTCCTCTATGGTCCTGGTTAAAATGAAGGAGATCGCTGAAGCCTACCTGGGACAAAAAGTGTCAAACGCAGTCATCACAGTTCCGGCGTATTT
EL &8 MV LY ENXKE LT AEAY LG QKV SN AY LT YPEAYF
TAACGACTCCCAGAGGCAAGCCACCAAGGACGCTGGGGTGATCTCTGGACTGAATGTTCTGAGGATCATCAATGAACCCACAGCAGCAGCCATCGCCTA
N Do @ ROQ AL B DA G Y LS LNY LRI LENEBEFRFILG&KIT A& Y
CGGCCTGGATAAAGGTAAAAGAGGGGAGCGCAACGTGCTCATCTTTGATCTCGGTGGAGGCACCTTTGATGTGTCCATCCTGACCATTGAAGACGGCAT
G LDKOGI KT RGET RNY I # D LEGEGGGT FDY¥ 1 LTIEDGI
CTTTGAAGTGAAATCCACTGCAGGCGACACACATCTTGGTGGGGAGGACTTTGACAACCGGATGGTCAACCACTTTGTAGAGGAATTTAAAAGAAAACA
F ENVEKSTAGD THL®G GG EDFDNRMOYNHEEPFPYEETFERIEKH
CAAGAAGGACATCAGCCAAAATAAGAGAGCAGTGAGGAGGCTGCGCACTGCTTGTGAAAGAGCAAAGAGGACCCTGTCCTCCAGCACCCAGGCTAGCCT
K il SQ NKE FLY ERL BT &EE RAERET LSS ST O AS L
TGAGATTGACTCTCTGTTTGAGGGTATCGACTTCTACACCTCAATCACAAGGGCACGCTTTGAGGAGCTCAACTCAGAGCTCTTCAGGGGAACACTGGA
ELDS LIEEGLDEY TS LTRARFEELNSELIFYFRETLD
TCCAGTTGAGAAGTCTCTGCAAGATGCCAAGCTGGATAAGTCCAAGATCCATGAAATTGTCCTGGTTGGTGGCTCCACAAGAATTCCCAAAATCCAGAA
P VE K&s'L @D &KL DIDESEIRBED VFLEYieE &TRIDEPEI G K
GCTCTTGCAGGACTTTTTTAATGGCAGAGAATTGAACAAGAGCATCAACCCGGATGAAGCTGTGGCCTATGGTGCAGCAGTCCAGGCTGCTATCCTGAT
L Lg D FPRNGRELNES I NEPEDIEATY AYEAALANVOKELI LM
GGGTGACACTTCAGAAAATGTCCAAGATTTGCTACTGCTGGATGTGGCTCCTCTGTCTCTGGGCATTGAGACTGCGGGTGGAGTTATGACACCTTTAAT
T 8 BNYEDPEEL LELDYARLSLS T ELTAGEVYETPRL I
CAAACGAAACACCACCATCCCCACCAAGCAGACCCAGATCTTCTCTACATATTCAGATAACCAGCCAGGTGTGCTGATTCAGGTGTATGAGGGTGAGAG
K BFENITIETEQITSIERSZTESDINNYIPGEY LI QNYESBE R
AGCCATGACCAAGGACAACAACCTCCTTGGCAAGTTTGAGCTCACAGGTATCCCTCCTGCTCCCCGAGGTGTCCCACAGGTGGAGGTAACCTTCGACAT
A WMT EKDEPNNLLG®E FELTEIPEARPRGY POVEXNYT F B ]
TGATGCCAATGGAATTCTAAATGTGTCCGCTGTCGACAAAAGCACTGGCAAAGAAAACAAAATCACCATCACCAATGACAAGGGCCGACTTAGCAAAGA
B AN B I L NENVYMVES AR DESTE RENEITILIINDEKIER LS KE
GGAGATAGAGCGCATGGTACAGGACTCTGAAAAGTACAAGGCTGATGATGACATACAGAGGGAGAAGATTCGCGGCAAAGAACTCACTGGAGTCATACGC
E T'ER M D3 EEKEXY EADTDPFPIQREEKTIAAKNSL E SN A
CTACCACATGAAGAGCAGCGTTGAGGATGAGAACATGAAAGGAAAGATTAGCGAGGAGGATAAAAAGGTGGTCATTGACAAGTGCAAGCAGACAATCTC
Y H'M K 88 ¥ EDENME®GEKISEEDRE V¥ IDEKSGERQTTS
CTGGCTGGAGAACAACCAGCTGGCAGAGAAGGAGGAGTATGAACATCAACAGAATGAACTAGAGAAGGTGTGCAAGCCGATTGTGACCAAGTTGTACCA
¥ LIE N N'Q@LAETKEEYEMHQQINELE®XYVEERINTELDHYQY
GGGAGGAGCACCATCAGGAGGATGTGGCAGCCAGGCAGGAGGCAGCTCCAAGGGCCCCACTATTGAGGAAGTTGACTAAAACCAGAGGCATCAGCATTT
G 6A PS8 G GEEGES&Q AEESSEKEGEPRPTIEEND*
TGTTTACAGAAATACTCTGACCGTATCGCTGTTGTTTGATACCAAAAATAAAGTAATTTGACTGTTTCTTCTTCGCATGTCTTAATAAAAATTCTTTGA
ACAAAAAAAAAAAAAAAAAAAAAAAAA

Supplementary Figure S5 Full-length LcHsp70 c¢cDNA and predicted LcHsp70

protein.
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Supplementary Figure S6 Predicted structural domains of LcHsp70 protein. Red
module shows DNA binding domain (NBD, 3-387 aa), green module shows substrate
binding domain (SBD, 395-510 aa), blue module shows carboxy-terminal variable
region (VH, 511-634 aa), purple module shows nuclear localization signal (NLS,
247-274 aa), and orange module shows EEVD cytoplasm-specific regulatory motifs.



1 NBD 70 NBD

Larimichthys crocea (1) HGKVEIIANDQGNRTTPSYVAFTDEERLIG Larimichthys crocea (348) SINPDEAVAYGAAVQAAT
Miichthys miiuy (1) HGKVEIIANDQGNRTTPSYVAFTDEERLIGD g Miichthys miiuy  (348)
Drosophila auraria (1) HGKVEIIANDQGNRTTESYVAFT A Drosophila auraria  (345) TAGRVMTKLIER|
Danio rerio (1) HGKVEIIANDQGNRTTPSYVAFT - Danio rerio  (347) SINPDEAVAYGAAVQAAT TAG] LI
Homo sapiens (1) HGKVEIIANDQGNRTTPSYVAFT Homo sapiens  (347) SINPDEAVAYGAAVQAAT TA TALI
Xenopus laevis (1) HGKVEIIANDQGI TPSYVAFT A y Xenopus laevis  (348) SINPDEAVAYGAAVQAATL
Gallus gallus (1) HGKVEIIANDQGNRTTPSYVAFT AMN Gallus gallus  (350) SINPDEAVAYGAAVQAAI
Pelodiscus sinensis n HGKVEIIANDQGNXTTPSYVAFT A Pelodiscus sinensis  (350) SINPDEAVAYGAAVQAAT
Procambarus clarkii (1) HGKVEI IANDQG:I;‘TPS YVAFTDAERLIG Procambarus clarkii  (345) SINPDEAVAYGAAVQAAILC
Octopus tankahkeei (1) HGKVEIIANDQGNRTTESYVAFTDEERLIGD : ) Octopus tankahkeei  (345) SINPDEAVAYGAAVQAAILS
Consensus (1) 3 QHG Cc (351)
490
Larimichthys ecrocea  (71) A GETKA Larimichthys crocea (418) GIPPAPRGVP DANGIL
Miichthys miiuy — (71) |2 GETKA! Miichthys miiuy  (418) | IPPAPRGVP DANGIL
Drosophila auraria  (67) Drosophila auraria  (415) ! IPPAPRGVP DANGIL
Danio rerio  (70) Danio rerio  (417) GIPPAPRGVP! DANGIL|
Homo sapiens  (70) j EAYLGYP Homo sapiens  (417) IPPAPRGVP DANGIL
Xenopus laevis ~ (T1) |A K TAEAYLGHP Xenopus laevis  (418) { |GIPPAPRGVP! DANGIL
Gallus gallus ~ (71) N I:EA!LG Gallus gallus  (420) GIPPAPRGVP! DANGIL|
Pelodiscus sinensis ~ (71) EAYLG! Pelodiscus sinensis  (420) GIPPAPRGVP DANGIL
Procambarus clarkii  (68) Procambarus clarkii  (415) ) { GIPPAPRGVP DANGIL
Octopus tankahkeei  (68) |2 NENTEPKERUMBKGEE Octopus tankahkeei  (415) IPPAPRGVP! DANGIL
Consensus  (71) |JAKRLIGRKFDDPVVQSDMKEWPFKVISDGGKPKVQVEYKGE KTFYPEEISSMVLTKMKEIAEAYLG K Ci (421) |
141 NBD 210 491 SBD 560
Larimichthys crocea (141) DSQRQAT! RIINEPTAAATAYGLDE-- E E DLGGETFD' Larimichthys crocea  (488)
Miichthys miiuy  (141) : DSQRQA RIINEPTAAARAYGLDE-- DLGGBTED Miichthys miiuy ~ (488)
Drosophila auraria (137) DSQRQA! RIINEPTAAABAYGLDENLQ--GE DLGGBTFD Drosophila auraria  (485)
Danio rerio  (140) DSQRQAT { RITNEPTAAASAYGLD I E DLGGETFD Danio rerio  (487)
Homo sapiens  (140) DSQRQA { RIINEPTAAATAYGLD TGHGE DLGGETFDV] Homo sapiens  (487)
Xenopus laevis  (141) DSQRQA RIINEPTAAATAYGLDE— EQ DLGGGTFD Xenopus laevis  (488)
Gallus gallus  (141) DSQRQA! JRIINEPTAAATAYGLDEKGTRAGEENMLIEDLGGETFD Gallus gallus  (490)
Pelodiscus sinensis  (141) PAYXNDSQRQAT DAGTIT H RIINEPTAAATAYGLDRKGSGAGERNNLIEDLGGXTFD Pelodiscus sinensis  (490)
Procambarus clarkii  (138) DSQRQA DAGTI| ! RIINEPTAAATAYGLD --GERI IEDLGGETED' Procambarus clarkii ~ (485)
Octopus tankahkeei  (138) TVPA DSQRQA DAGTI RIISEPTAAAJAYGLD Kzl--Gz N ICDLGGITFD Octopus tankahkeei  (485)
Consensus (141) |TNAVITVPAYFNDSQRQATKDAGVIAGLNVLRIINEPTAAAIAYGLDK G RGERNVLIFDLGGGTED C (491)
211 NBD 280
Larimichthys crocea (209) LTI FEVRSTAGDEHLGGEDFDNR T FKRK] AMRRLRTABERAKRTLS. Larimichthys crocea (558)
Miichthys miiuy  (209) LTI FE ' TAGDEHLGGEDFDNR FKRKI IRRLRTAGERAKRTLS Miichthys miiuy  (558)
Drosophila auraria (205) LTI FEVESTAGDEHLGGEDFDNR FKRK Drosophila auraria  (555)
Danio rerio  (208) LTT FE AGDEHLGGEDFDNR FKR Danio rerio  (557)
Homo sapiens  (208) FE 'TAGDEHLGGEDFDNR ¥ FKR A RAKRTLSS| Homo sapiens  (557)
Xenopus laevis  (209) FEVESTAGDEHLGGEDFDNR ¥ FKRK] KRA RAKRTLSS] Xenopus laevis  (558)
Gallus gallus  (211) FEVESTAGDEHLGGEDFDNR v {EFKRK] a RAKRTLSS] Gallus gallus  (560)
Pelodiscus sinensis (211) G-EFEVESTAGDEHLGGEDFDNR \EFKRK] A RAKRTLSS] Pelodiscus sinensis  (560)
Procambarus clarkii  (206) G- TAGDIHLGGEDFDNRMVTHEBOEFKRK A RAKRTLS Procambarus clarkii  (555) p SSGGAP-- sm
Octopus tankahkeei (206) |STLTIEDG-IFEVESTAGDEHLGGEDFDNRMVT OEFKRK A RAKRTLS. Octopus tankahkeei  (555) I p TGGMP--GG
Consensus (211) [SILTIEDG IFEVKSTAGDTHLGGEDFDNRMVNHFVEEFKRKHKKDISQNKRAVRRLRTACERAKRTLSS Consensus  (561) LKGKISE DKKKVLDKCQEVISWLDNNQLAEKEEYEHKQKELEKVCNPIITKLYQG APGG
281 NBD 350 660
Larimichthys crocea (278) ASEE 1D DEYT IRARFEE FRETLEPVEKBLODAKEDKSK I ﬁ GGSTRIPK Larimichthys crocea (620)
Miichthys miiuy  (278) H EID E DFYT RARFEE| FRGTLEPVEKSLODAKEDKSK I ¥ 'GGSTRIP Miichthys miiuy  (620)
Drosophila auraria (275) a IEID GHDFYTKR@RARFEE E FRNTLQPVEKALTDAKBDKGQI ¥ GGSTRIPK] Drosophila auraria (623)
Danio rerio  (277) ASIEID EGEDFY 'RARFEE 1 FRIT PVEK, DAKMD! ie, u GGSTRIPK| Danio rerio  (620)
Homo sapiens  (277) H EID DFY ARFEEECEBLFRSTLEPVEKALRDAKEDKEO [ ¥ GGSTRIPK] Homo sapiens (620)
Xenopus laevis  (278) H IEID DFYT, ARFEE| F PVEKALRDAKED! I ¥ GGSTRIPK| Xenopus laevis  (624)
Gallus gallus  (280) H iEID EGEDFY ARFEE LFRETLEPVEK] DAKEDKGRIO ¥ GGSTRIPK] Gallus gallus (617)
Pelodiscus sinensis  (280) H EID DFYT ARFEE FREGTLEPVEK DAXEDKGQI ¥ GGSTRIP Pelodiscus sinensis  (617)
Procambarus clarkii  (275) S H EID H I DEY ARFEE) E TLEPVEK DAKMD! TN GGSTRIPKI Procambarus clarkii  (622)




Supplementary Figure S7 Multiple sequence comparisons of homologous Hsp70
proteins. Red and black boxes show NBD and SBD functional domains shared by Hsp70
proteins, respectively. Homology of LcHsp70 to Hsp70 of Miichthys miiuy, Drosophila
auraria, Danio rerio, Xenopus tropicalis, Gallus gallus, Pelodiscus sinensis, Procambarus
clarkii, and Octopus tankahkeei (99.7%, 70.8%, 89.5%, 84.7%, 85.0%, 85.0%, 83.4%,
83.4%, 83.1%, and 79.1%, respectively).
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Supplementary Figure S8 Phylogenetic tree of homologous Hsp70 proteins.



Supplementary Table S1 Primer sequences and siRNA information in this study.

Names Sequences (5°-3”) Application
LcHif~1a-R1 AGTGATATCTGCAGCATTCCACCGTG 5’ RACE
LcHif*1a-R2 GGTAGTCGGTTTAATACCATTGTTGGG 5’ RACE
LcHif~10-F1 AGTGATATCTGCAGCATTCCACCGTG 3’ RACE
LcHif-10-F2 GGTAGTCGGTTTAATACCATTGTTGGG 3’RACE
LcHsp70-R1 CGCATGGTACAGGACTCTGAA 5’ RACE
LcHsp70-R2 GAGAAGGTGTGCAAGCCGATT 5’ RACE
LcHsp70-F1 CGCATGGTACAGGACTCTGAA 3’RACE
LcHsp70-F2 GAGAAGGTGTGCAAGCCGATT 3’RACE
LcHif*10-F3 CCTCTCATCTTGCCACCATCC RT-qPCR
LcHif“10-R3 GTTCCCTGTCCAATCATCTCTTTTA RT-qPCR
LcHsf1-F1 TGATTGGACGGACGCAGGA RT-qPCR
LcHsfI-R1 GAAAGTGGTGGGGGAAAGGG RT-qPCR
LcHsp70-F3 CTCTGCGGAGATCCTTCAACA RT-qPCR
LcHsp70-R3 ACAAGAATAGGTGGTGCCCAG RT-qPCR

LcBax-F CGCACTATTCTACTTTGCCTGTCG RT-qPCR

LcBax-R GCGAATGACTATGACAGTGGTGAGA RT-qPCR
LeBcl-2-F TCCACCGACTTTAGTCCGCC RT-qPCR
Lc¢Bcl-2-R AACAGTTCGTCTATCACCTCGGC RT-qPCR
LcCaspase-3-F CAGTTCTGAAATAGCATCAAAGGCA RT-gPCR
LcCaspase-3-R AAATGAACATAGGTCACTTCTGCCC RT-gPCR
Lcp-actin-F CTGTCCCTGTATGCCTCTGGTC RT-qPCR
Lcp-actin-R CTTGATGTCACGCACGATTTCC RT-qPCR
LcHsp70-F3 ATGTCAGCTAAAGGAATATCTATTGG Antibody preparation
LcHsp70-R3 CTGAATCAGCACACCTGGCT Antibody preparation
SiLeHsp70 F: CGGCCUGGAUAAAGGUAAATT RNA]
R: UUUACCUUUAUCCAGGCCGTT
SLeHif Lo F: CGCACCGUCAAUGUCAAAUTT RNA
R: AUUUGACAUUGACGGUGCGTT
NG F: UUCUCCGAACGUGUCAGGUTT RNA
R: ACGUGACACGUUCGGAGAATT
LcHif1o-F4 CGGGATCCATGGACACAGGAATTGTAC Overexpression
LcHif-10-R4 CCGCTCGAGAATGACGTGGTCCAGAG Overexpression
LcHsp70-F4 CCCAAGCTTATGTCAGCTAAAGGAATATCT Overexpression
ATTGG
LcHsp70-R4 CCGCTCGAGGTCAACTTCCTCAATAGTGGG Overexpression
GC
LcHsf1-F2 ACGGAATTCATGGAGTATCCCG Overexpression
LcHsf1-R2 ACCGCTCGAGTCAGAGGTCAGAGTC Overexpression
LcHsf1-F3 ACCGCTCGAGAAAGGTCACACGTCACCGCG Luciferase reporter
LcHsfI-R3 ACCCAAGCTTGAGAGAGACACAAATCAAAC Luciferase reporter




ACTCCAA

LcHsp70-F5 ACGGGGTACCAGACTCTGCGGAGATCCTTC
AACA
LcHsp70-RS ACCGCTCGAGTCAGACACATGTTAGCAGTT

CAGTTCA

Luciferase reporter

Luciferase reporter
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