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Legends for Supplementary Materials

Suppl. Table S1.
Summarized information on oligonucleotide primers used in this study.

Suppl. Fig. S1.

Full-length cDNA and deduced amino acid sequences of abalone Haliotis discus hannai
metal responsive transcription factor-1 (MTF-1). In the nucleotide sequence, stop codon is
indicated by an asterisk and putative polyadenylation signal is underlined. On the other hand,
in the amino acid sequence (in a singlet code), presumed nuclear localization signal (NLS) is
underlined (in the front of the first zinc finger), while six putative C2H2-zinc fingers in the
DNA binding domain are boxed.

Suppl. Fig. S2.

Multiple sequence alignments of abalone MTF-1 along with its representative orthologs.
Putative NLS, six C2H2-zinc fingers, NES embedded in transactivation domain, and C-
terminal Cys-cluster are indicated.

Suppl. Fig. S3.

Neighbor-joining phylogenetic tree based on amino acid sequences of zin-finger DNA
binding domain and NLS region in MTF-1 orthologs. Tree was computed by poisson
correction method using MEGA 7.0 program. Confidence level of each clade was evaluated

with bootstrap testing (1,000 replicates).

Suppl. Fig. S4.

Putative transcription factor binding motifs predicted in the 5’-flanking upstream region of
the abalone MTF-1 gene. Transcription factor sites were predicted with perfect and imperfect
matches to consensus core sequences. TRANSFAC® search (GeneXplain GmbH, Germany)
was carried out with the cut-offs scores > 0.99 (core score) and > 0.95 (matrix score).

Abbreviations for transcription factors are as below.

AhR: aryl hydrocarbon receptor to bind xenobiotic response element (XRE; TNGCGTG)
HIF-1a: hypoxia-inducible factor-1 alpha to bind hypoxia response element (HRE; RCGTG)
CREBP: cAMP response element binding protein (TGACGY)

C/EBP: CCAAT-enhancer binding protein (TTDNGNAA)

E-box: E-box binding protein (CANNTG)

ER-h: estrogen receptor half site (AGGTCANNNTGACCT)

HNF: hepatocyte nuclear factor (TRTTKRYTY)

HSF: heat shock factor to bind heat shock element (HSE; GAANRTTC)

MTF-1: metal-responsive transcription factor-1 to bind metal responsive element (MRE; TGCRCNC)
NF-AT1: nuclear factor for activated T-cells (WGGAAA)

Smad4: Mothers against decapentaplegic homolog 4 (TGTCTGN)




Suppl. Table S1. Summarized information on oligonucleotide primers used in this study

Primer name Sequence (5' to 3") Thermal cycling conditions Purpose

HHCMTE-1 IR GCCAGGTGTACTGTAAGTTCTTGAAC Initial denaturation step at 94°C for 3 m and 35 cycles (1 PCR S'RACE

HHCMTF-1 2R ATTGAAACCTCTTCACCTCCTTGGCA and 2" PCR) at 94°C for 30 s, 58°C for 30 s and 72°C for 30 s

HHeMTE-1 TF TGCAGATGGCTGCCTGCTTIGTGCAC Initial denaturation step at 94°C for 3 m and 35 cycles (1 PCR 3 RACE

HHcMTEF-1 2F CTGATGGCAGATAGGAGGTATGTGAA and 2nd PCR) at 94°C for 30 S, 58°C for 30 s and 72°C for 2 m

HHeMTE-1 FWI CAAGAGTTTACGTCCGGAAA Initial denaturation step at 94°C for 2 m and 35 cycles at 94°C for | Isolation of full length
HHCMTF-1 RVl | CCAGATCAATACACAGACTA 30's, 58°C for 30 s and 72°C for 2 m cDNA

HHgMTF-1 FW1 TCTAAGATGGGGCACAATCT Initial denaturation step at 94°C for 2 m and 35 cycles at 94°C for | Isolation of 5'-upstream
HHgMTF-1 RVl | GAATCGGCCACTTGGTTTTG 30's, 58°C for 30 s and 72°C for 2 m region

HHMTF-1 GW1R

GTACACTTGGGTCACTGCACTGCTGT

HHMTF-1 GW2R

TGGGTCCATCTTCGTCTACAAACGTC

Initial denaturation step at 94°C for 2 m and 7 (1%t PCR) or 5 (2™
PCR) cycles at 94°C for 25 s and 68°C for 3 m, followed by 32 (1*
PCR) or 20 (2" PCR) cycles at 94°C for 25 s and 72°C for 3 m,
followed by a final elongation at 72°C for 7 m

Genome walking to 5'-
upstream region

qHHMTF-1 FW1 CACATTCGTACACACACTGG
qHHMTEF-1 RV1 CATGTCTGTTCTTGTGAGAC
qHHRPLS FW AGATGAGGATGGCAAACCAG
qHHRPLS RV TCGCTGCTCTCAGAGTCAAA
qHHRPL7 FW CAAGCTGAACACTCCAAACG
qHHRPL7 RV TCCACAGCACTGATGTTTCC
qHHRPLS FW TGGAAACTACGCCACAGTCA
qHHRLPS RV GTCCTGCCTTCAACATTGGT
qHHMT IF GGTACCGACTGCAAGTGTAA
qgHHMT IR TCATCGGAAGTCATGTGAGC

Initial denaturation step at 94°C for 2 m and 45 cycles at 94°C for
20 s, 60°C for 20 s and 72°C for 20 s

RT-qPCR assay (for MTF-1,
MT and normalization
genes)
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1 caagagtttacgtccggaaaattctgttcggcccattcggttttcgCtATGCAATTTACTGATAGCAACGACAGCAATAAAGGA
M E F T D S N D S N K G 12
85 ACCGATTCTTTTGAAGATTTAATGACGTTTGTAGACGAAGATGGACCCACTGACAGCAGTGCAGTGACCCAAGTGTACATAGAA

T bSFEDULMTVFVDEDSGPTDSS AV TQV Y I E 40
169 AGACTAGGATCTCACTCAAAAGATGACCAAAACCAAGTGGCCGATTCGGGGTCAGATACCATCCCTCCTGGTATGGAGAACTGT

R L GSHSKDDQNQVADSGSDTTI1 PPGMENTC 68
253 CAAAATGAAAGTTCTCTTTCAACCATCGAACATGAAGGGTACATACATAATACAATATCTGACGACCAGATATTGATGACCTTA

Q N E S SL STI1TEHEGY I' HNT1T S DDQ 1T L M T L 96
337 AACCCTGGAAATGAGCGGATGCCTATCAACCCGTCACATGCGACCATTACACTGGAGACACAAGATCCATACACTAATGCCAAG

NP GNIERMPINWPSHATI TLETUOQDWPY T 124

421 GAGGTGAAGAGGTTTCAATGTAACTTCCAAGACTGTTCAAGAACTTACAGTACACCTGGCAACCTGAAAACACATCTGAAGACC
[FFOCNTFQDCSRTYSTPGNTLIKTHTLTKT 1.2

505 CACCGAGGAGAATATACCTTTGTATGTGACCAGCACGGCTGTGGGAAGGCCTTCCTCACCTCATACAGTCTCAAAATACATGTT
HR GE Y T[FV CDQHGTCGZKATFTLTSY S L K I H V ]180

589 CGAGTACATACAAAAGAAAAACCTTATGAGTGCGACACCACCGGCTGTGAGAAGTCTTTCAACACACTTTACAGGTTACGTGCT
RV HTIKEJKUPI[ ECDTTGCEZKSTFNTTLYT RTLTR A ]208

673 CACAAACGTCTTCACTCCGGGAATACTTTCAACTGTGATGAGAGTGGATGCACAAAGTACTTTACAACTTTGAGTGATCTTCGT
H KR L H S GNTI[FNTC CDESGTC CTIKYFTTLSODTLR |23

757 AAACACATTCGTACACACACTGGAGAGAAACCTTATGTGTGCAGTGAAACAGGCTGTCAAAAAGCTTTTGCTGCAAGTCACCAT
[[KHT R THTGET KT PI[ VCSETGTCQKAFARASHH ]-264

841 CTAAAAACACATTCTCGAACTCATTCAGGTGAGAAGCCATACACATGTTCCCAGGAGGGATGTCACAAGTCTTTCACAACCAAC
[l K THSRTHSGEJ K PIY TCS QEGTC CHIKSTFTTN 292

925 TATAGCCTTAAGTCTCACAAGAACAGACATGACAAGGGCGGAGGACAGTCTGATCCGTCAGGGACACACGAAGCAGCAGAGACA
[f S L K S HKNJ RUHDIKG GG GG QS DUPSGTHTEAATET 32

1009 CATGACAGTGGAGGGTCCATGACAGCTGAACAGCTCTTCAACACTATCTATGTGAATCCTACAAGTACGGACCATGTGAGCCTG
HDSGG G SMTAEU QLT FEFNTIYVNZPTSTUDHV S L 348

1093 GACGAGGCTGCTCTGCAACAGACAGATGTTGTGCCAGGTATACAAACAGTTCCTGTTCAAGAAATACTGCAGCCAGTGATTCCT
DEAALUOQQTODVVPGIQTVPVQETILTUGQFPV I P 376

1177 GTAGTGGATACTGGTGCATCAGGAGCTCCCACGCCCTCAGAGGGCAGTGGGTGTGTCCAGCATGTTATTCTAAACCAGTCAGCT
VVDTGASGAPTU®PSETGSG G CVQHV I LN QS A 404

1261 ATACCCACCCTCTCAGATGCAGCCACAGACTTCCTTCTTCCCAGCAGTCTCAGCAACTCCACACACACAGGCACACTTCCTGTC
I P TLSDAATTDT FEFLTLTZPSSLSNSTHTGTTLP V 43

1345 AGCAACCGCTTGCAAGGGGAAGTAACCCAGCCCCAGAACATTGTCCCAGCCCCCACAACAGATGCAGTGCAGCTCCAGATTCAG
S NR L QGEVTQPOQNTIVPAPTTDAVOQTLUOQTI Q 460

1429 ACAGCTTCAGGCAGCACTGTTCCAGTCAGTCAGATCTTTGTGCCAGTGGTTTCTAACACGGACAAGGGTCCAGTCATAGAGCTT
T ASGSTVPVSQII FVPVVSNTUDTIKTGT®PV 1 E L 488

1513 GTGCCACTTCAGAACAGCATTTCAGTGAACGATGAAAGCCGCACAtgaaatgccacataaaccctatgcttcaagattttcacc
VP LQNSTISVNDTETSR RT = 503

1597 tttttgtggaatttatgtgtttgataattttcatgttgttttgtcttcacaccccaggacaatgtgtgcatatttctatgtgte
1681 agcttgttgcagatggctgcctgctttgtgcactgtgtttaatacctactatctactacacattcataacttgccaaatcttta
1765 gttcaaattgagccattcaccataaactgcttttgtcttcaggatgcatggttccatgtgtcacattactgatggcagatagga
1849 ggtatgtgaatacatctaaatgaaaacttgcctgaaaagtaaatgttctggaataatctacttacacatttcatttgcaatatt
1933 atctttattcattagcagctctgaaccttatgagtttccgectgtagttttgtgtttgaaagtgcagttttcggttttcactgtg
2017 tgtaagatagtgttctagataacaatgtaagatctgtacaagttagtacaccaactgtatatagtctgtgtattgatctgggga
2101 ataaatacacttctttttttaaaaaaaaaaaaaaaaaaa
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E Biomphalaria glabrata (BG) XP_013093604.1 Mus musculus (MM) NP_032662.3

‘8 Aplysia californica (AC) XP_005098642.1 Alligator mississippiensis (AM) KYO35612.1

E Haliotis discus hannai (HH) AMS38481.1 Callorhinchus milii (CM) XP_007893150.1

v Crassostrea gigas isoform-1 (CG1) EKC32469.1 Poecilia reticulata (PR) XP_008429346.1

g Crassostrea gigas isoform-2 (CG2) XP_011433432.1 Xiphophorus maculatus (XM) XP_005796106.1

S Crassostrea gigas isoform-3 (CG3) Meng et al., 2015 Oreochromis aurea x O. nilotica (OAN-1) AAP93663.1

RS Crassostrea gigas isoform-4 (CG4) XP_011433433.1 Takifugu rubripes (TR) NP_001027866.1

8 Octopus bimaculoides (OB) XP_014784404.1 Danio rerio (DR) AJF36548.1

% Homo sapiens (HS) EAX07312.1 Lingula anatina (LA) XP_013403275.1
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----------------------------------------------------------------------------- MAEVGE
BG  DENMEDMSSITQVCVDEDPEEDTDDKTNRSRS I TRSKSEGD I SFESDGSKKTSE INDRATRSRSMKSNASNS ——— = oo oo NF 1 1ENDIDE INDNDHDGY IHHT I SEDE I LMQ INPGSS
AC  DENLQDMSSITQVCVDHDEDEPPDDGQIHVSEGYCNKEQGGCSSSSRDDNSDFEARY TQEEGVKMEHT ITS == — - —m o mmm oo DNGDGY IHHT I SEDE I LMQINPGSS
HH  EDGPTDSSAVTQVY IERLGSHSKDDQNQVADSGSDTIPPGMENCQNESSL ST IEH— = - = m = — oo EGY IHNTISDDQI LMTLNPGNE
CG1  GMDPEDFTSVTQVYMEYDN----DDDCS I GNPTCSRFDDHGHSFGNDNSMSASEHDKQFD-- DDE- RIEMSINPGMR
CG2  GMDPEDFTSVTQVYMEYDN----DDDCS I GNPTCSRFDDHGHSFGNDNSMSASEHDKQFD — — = = = == — oo oo DDESRY IHNT I SDDR I EMS INPGMR
CG4  GMDPEDFTSVTQVYMEYDN----DDDCS I GNPTCSRFDDHGHSFGNDNSMSASEHDKQFD-- —-DDESRY IHNTISDDR I EMS INPGMR
CG3  GMDPEDFTSVTQVYMEYDN----DDDCS I GNPTCSRFDDHGHSFGNDNSMSASEHDKQFD — == == == = — - oo oo DDESRY IHNTI1SDDR 1EMS INPGMR
OB EDEENDMSSMTAVF IETDMDEEDYGAMVKFKVEGEEDEEGNESGERKRGEAGAGCDDNKVDERQTGDESDDCQRQQRRRLLLPHLFDVRKGGDGN I 1QTSTANLETSVGGY IHNTISEHQ I LMQ INPGDS
HS  PSSSGTVYDRTTVLIEQDPGTLEDEDDD------- GQCGEHLP—~~FLVGGEEG-~FHL I DH= == == — - oo EAMSQGYVQHI ISPDQIHLT INPGST
MM PSSSGTVYDRTTVLIEQDPGTLEDDEDD------~ GQCGEPLP—~~FLVEGEE~~~GFLIDQ=~= == == == m == m - m oo EAMSQGYVQH I ISPDQIHLT INPGST
AM  PSSSGTVYDRTTVLIEQDHGILEDDEDE ------- GQCGDHLS-~~FLPEGHEEGFHL FADH- —— =~ = — oo EGMSQGYVQH I ISPDQIHLT INPGST
CM  SSSPGTVYDRTTVLIEQDP I SLEEEEEEDEEEEEGGNNNSLVS---FLSHGGEDNFFL IGDP -DGMSQGYVHHT ISPDQIQFTINPGST
PR SSSSGRVYDRTTVLIERDP IRLDEEGEEEGHCGGDEDGYTFLTEGEGDADEEEGSLAFMADP — - - — - = == = o oo DGMSQGYVHHT ISPDQIQFT INPGST
XM SSSSGRVYDRTTVLIERDP IRLDEEGEEEGHCGGDEDGVTFL TEGEGDADEEEGSLVFMADP - = — - - —m o oo DGMSQGYVHHT ISPDQIQFT INPGST

OAN1 SSSSGRVYDRTTVLIERDP IRLDEEGEEEGHCGGDEDGVTFLTEGEGDGDEEEGSLAFMTDP
TR SSPSGRLYDRATVLIERDP IRLDEEGEEEGHCGGEDDGVTFLTEGEGDGDEEEGTLTFINDP -DGMSQGYVHHTISADQIQFTINPGST
DR SSSSGTVYDRTTVLIEQDP IRLDEEGEE- --DGMTFLPEGEGD----EGSLAFMGDP -DGMSQGY IHHTISPDQIQF I INPGST
LA NSSNGTTEENVSQAMRYEFMKFDDDAEDG-~---~ YEDTSHSTPVFIEVDDSDDSQPQFQDRG— == === = = == = e e e e e e e e e e GEEHEGY IHHT ISDNQ IMMH IHPGSN

-DGMSQGYVHHTISPDQIQFTINPGST

1% ZnF CH, 2" ZnF CH, 31 ZnF CH, 4% ZnF CH,

BG KMPS--NPSHATLTIESQNPRTKAKEVTRFKCTFSGCARTYSTPGNLKTHEKTHRGEYTFVCSEMGCGKRFLTSYSLKIHVRVHTNEKPYECDKPGCEKSFNT I'YRLRAHERLHTGETFKCGSDGCTKYF
AC RLPL--NPSHATLTVESQNPRTKAKEVTRFKCTFAGCARTYSTQGNLKTHEKTHRGEYTFVCNESSCGKRFLTSYSLKIHVRVHTNEKPYECD ISGCEKSFNT I'YRLRAHKRLHTGETFKCESDGCTKYF
HH RMP1--NPSHAT ITLETQDPYTNAKEVKRFQCNFQDCSRTYSTPGNLKTHLKTHRGEYTFVCDQHGCGKAFLTSYSLKIHVRVHTKEKPYECDTTGCEKSFNTLYRLRAHKRLHSGNTFNCDESGCTKYF
CG1 GVPANFNPSHAT ITVETCDPDTKEKEYRRFQCDYKGCTRTYSTAGNLRTHQKTHKGEYTF ICDQHGCGKAFLTSYSLKIHVRVHTKEKPYECEVKGCAKNFNTLYRLRAHQRIHTGDTFDCNEDGCTKFF
CG2 GVPANFNPSHAT ITVETCDPDTKEKEYRRFQCDYKGCTRTYSTAGNLRTHQKTHKGEYTF ICDQHGCGKAFLTSYSLKIHVRVHTKEKPYECEVKGCAKNFNTLYRLRAHQRIHTGDTFDCNEDGCTKFF
CG4 GVPANFNPSHAT ITVETCDPDTKEKEYRRFQCDYKGCTRTYSTAGNLRTHQKTHKGEYTF ICDQHGCGKAFLTSYSLKIHVRVHTKEKPYECEVKGCAKNFNTLYRLRAHQRIHTGDTFDCNEDGCTKFF
CG3 GVPANFNPSHAT ITVETCDPDTKEKEYRRFQCDYKGCTRTYSTAGNLRTHQKTHKGEYTF ICDQHGCGKAFLTSYSLKIHVRVHTKEKPYECEVKGCAKNFNTLYRLRAHQRIHTGDTFDCNEDGCTKFF
0B PMPLN--PTHATLT IERQDPQTQAKEVKRFRCTFTGCTRTYSTAGNLKTHQKTHKGDYQFLCNLEGCGKTFLTSYSLKTHVRVHTKEKPYECDMKGCEKAFNTLYRLRAHQRLHTGDTFNCDENGCTKYF
HS PMPR--NIEGATLTLQSECPETKRKEVKRYQCTFEGCPRTYSTAGNLRTHQKTHRGEYTFVCNQEGCGKAFLTSYSLRIHVRVHTKEKPFECDVQGCEKAFNTLYRLKAHQRLHTGKTFNCESEGCSKYF
MM PMPR--NIEGATLTLQSECPETKRKEVKRYQCTFEGCPRTYSTAGNLRTHQKTHRGEYTFVCNQEGCGKAFLTSYSLRIHVRVHTKEKPFECDVQGCEKAFNTLYRLKAHQRLHTGKTFNCESQGCSKYF
AM PMPR--NIEGATLTLQSECPETKLKEVKRYQCTFEGCPRTYSTAGNLRTHQKTHRGEYTFVCNQEGCGKAFLTSYSLRIHVRVHTKEKPFECDVQGCEKAFNTLYRLKAHQRLHTGKTFNCDTQGCSKYF
CM™ PMPR--NIEGATLTLHSECPDTKLKEVKRYQCTFEGCTRTYSTAGNLRTHQKTHRGEYTFVCNQQGCGKAFLTSYSLKIHVRVHTKEKPFECDVQGCEKAFNTLYRLKAHQRLHTGKTFNCESEGCTKYF
PR RMPR--NIEGATLTLHSECPETKQREVKRYQCTFEGCTRTYSTAGNLRTHQKTHRGEYTFVCNQQGCGKAFLTSYSLKIHVRVHTKEKPFECDVQGCEKAFNTLYRLKAHQRLHTGKTFNCESEGCTKYF
XM PMPR--NITEGATLTLHSECPETKQREVKRYQCTFEGCTRTYSTAGNLRTHQKTHRGEYTFVCNQQGCGKAFLTSYSLKIHVRVHTKEKPFECDVQGCEKAFNTLYRLKAHQRLHTGKTFNCESEGCTKYF
OAN1 PMPR--NIEGATLTLHSECPETKQREVKRYQCMFEGCTRTYSTAGNLRTHQKTHRGEYTFVCNQQGCGKAFLTSYSLKIHVRVHTKEKPFECDVQGCEKAFNTLYRLKAHQRLHTGKTFNCESEGCTKYF
TR PMPR--NIEGATLTLHSECPETKQREVNRYKCMFEGCTRTYSTAGNLRTHQKTHRGEYTFVCNQQGCGKAFLTSYSLKIHVRVHTKEKPFECDVQGCEKAFNTLYRLKAHQRLHTGKTFNCESEGCTKYF
DR PMPR--NITEGATLTLHSECPETKQREVKRYQCLFEGCTRTYSTAGNLRTHQKTHRGEYTFVCNQQGCGKAFLTSYSLKIHVRVHTKEKPFECDVQGCEKAFNTLYRLKAHQRLHTGKTFNCESEGCTKYF
LA RMPS--NPSHATLTVESRNPETKATEVKRYCCSFENCDRTYSTAGNLKTHQKTHKGEYTFVCNQENCGKSFLTSYSLKIHVRVHTKEKPYECS ISNCEKAFNTLYRLKAHQRLHTGNTFNCEASDCSKAF

5% ZnF C,H, 6" ZnF C,H,
BG TTLSDLRKHIRTHTGEKPF ICNENGCGKAFAASHHLKSHNR IHTGDKPYECTQDGCCKAFTSVYSLKSHVSKHGKESEKG-~======-~ SQLSSTKGCSGGCHD-~-~~-~ DSCENMSTLQNVILVNP---
AC TTLSDLRKHIRTHTGEKPFVCHENGCGKAFAASHHLKSHNR IHTGGRPFECTQDGCLKAFTS1YSLKSH I SRHERDSEKDKGQQPSSEKKSTAGGGGQCSGECHGNDNSADTGPD 1VNFQNVVLVQQGDV
HH TTLSDLRKHIRTHTGEKPYVCSETGCQKAFAASHHLKTHSRTHSGEKPYTCSQEGCHKSFTTNYSLKSHKNRHDKGGGQS—============——————— -—= ----DP
CG1 TTLSDLRKHIRTHTGEKPYQCDENGCGKAFAASHHLKTHQRTHTGEKPYTCQEDGCSRAFSTSYSLKTHKSKHEKSLG DQTEGILSTLGLFEMGEQ
CG2 TTLSDLRKHIRTHTGEKPYQCDENGCGKAFAASHHLKTHQRTHTGEKPYTCQEDGCSRAFSTSYSLKTHKSKHEKSLGDQNS------— KDDTATI'YNEDGRFQYNISDSVPHRTEGILSTLGLFEMGEQ
CG4 TTLSDLRKHIRTHTGEKPYQCDENGCGKAFAASHHLKTHQRTHTGEKPYTCQEDGCSRAFSTSYSLKTHKSKHEKSLGDQNS—————-- KDDTATI'YNEDGRFQYN----- ISDTEGILSTLGLFEMGEQ

CG3  TTLSDLRKHIRTHTGEKPYQCDENGCGKAFAASHHLKTHQRTHTGEKPYTCQEDGCSRAFSTSYSCKTHKSKHEKSLGDQNS-— ~KDDTAT I YNEDGRFQYN -~~~ 1SDTEG I LSTLGLFEMGEQ
OB TTLSDLRKHIRTHTGERPYKCSENGCGKAFAASHHLKTHTRTHTDGIPELNSKPR I BF - oo o o o o o o

HS TTLSDLRKHIRTHTGEKPFRCDHDGCGKAFAASHHLKTHVRTHTGERPFFCPSNGCEKTFSTQYSLKSHMKGHDNKGHSYNALPQHNGSEDTNHSLCLSDLSLLSTDSELRENSSTTQGQDLSTISPATI
MM TTLSDLRKHIRTHTGEKPFRCDHDGCGKAFAASHHLKTHVRTHTGERPFFCPSNGCEKTFSTQYSLKSHMKGHDNKGTAYSALPQHNGSEDTNHSLYLSELGLLSTDSELQENSSSTQDQDLSTISPATI
AM TTLSDLRKHVRTHTGEKPFRCDHDGCGKAFAASHHLKTHVRTHTGERPFFCPTDGCEKTFSTQYSLKSHMKGHEKG-HSYNALPNSGVSEDTNHSLCLSDLSLMSTDSDLRENANTTQGQDLSTISPASI
CM™M TTLSDLRKHVRTHTGEKPFRCDHNGCGKAFAASHHLRTHVRTHTGERPFLCPSDGCEKTFSTQYSLKSHMKGHDKENPCIVSTQN-SLNEETNQSLCLSDLSLMSTDSELRENSHSNNRRDLST ISAESI
PR TTLSDLRKHIRTHTGEKPFRCDHDGCGKAFAASHHLKTHVRTHTGEKPFNCPSDGCEKTFSTQYSLKSHIRGHDKG-QPFTVTLTRPHSEDANHSLCLSDLSL ISTDSELREN INNAQNLDLNNVTPIKI
XM TTLSDLRKHIRTHTGEKPFRCDHDGCGKAFAASHHLKTHVRTHTGEKPFNCPSDGCEKTFSTQYSLKSHIRGHDKG-QPFTVTLTHPHSEDANHSLCLSDLSL ISTDSELREN INNAQNLDLNNVTPIKI
OAN1 TTLSDLRKHIRTHTGEKPFRCDHDGCGKAFAASHHLKTHVRTHTGEKPFNCPSDGCEKTFSSQYSLKSHIRGHDKG-QSFSVSLTHPLSEDANHSLCLSDLSL ISTDSELRENITHNAQNLDLNNTTPVKI
TR TTLSDLRKHIRTHTGEKPFRCDHDGCGKAFAASHHLKTHVRTHTGEKPFNCPSDGCEKTFSSQNSLKSHIRGHDKV-QPFTVTLTHP I SEDANHSLCLSDLSL ISTDSELRENLNNAQDLDLNNMTPVKI
DR TTLSDLRKHIRTHTGEKPFRCDHDGCGKAFAASHHLKTHVRTHTGEKPFFCPSDGCEKTFSSQYSLKSHIRGHDKG-PSFTVSS-HPLSEDANHSLCLSDLSL ISTDSELQENHN-SQGLDLNSVTPIRI

LA TTLSDLRKHLRTHTGEKPYKCEEGGCGKAFAASHHLKTHIRTHTGEKPYHCPTDGCSKAFTTQYGLKTHVGRHEQSAGSESDSSNQMMPEQEKFQQQLKQSQQQQQSPGQGASSAASADMQTPCISSQNL

< —————— acidic domain
NES
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SGTHEAAETHDSGGSMTAEQLFNT IYVNPTSTDHVSLDEAALQQTDVVPGIQTV - === —m e m e e PVQEILQPVIPVVDTGASG-———==— === ——— e m e e
NNSNTNDYVDRPAITE IVDELKDTDNCNMCVYNHTHPSVMGDTDVNYSNQNQQP == == === == == —m e m e — PHHQVFTELK-KDNPGSQQP IKDMVQLTPVPVIP INLPVVQD IHSLONTAPN
NNSNTNDYVDRPAITE IVDELKDTDNCNMCVYNHTHPSVMGDTDVNY SNQNQQP === === === == == — — e — e — PHHQVFTELK-KDNPGSQQP IKDMVQLTPVPVIP INLPVVQD IHSLQNTAPN
NNSNTNDYVDRPAITE IVDELKDTDNCNMCVYNHTHPSVMGDTDVNYSNQNQQP == == === === — - —m e e - — PHHQVFTELK-KDNPGSQQP IKDMVQLTPVPVIP INLPVVQD IHSLONTAPN
NNSNTNDYVDRPAITE IVDELKDTDNCNMCVYNHTHPSVMGDTDVNYSNQNQQP - == === === == = — — e — e~ PHHQVFTELK-KDNPGSQQP IKDMVQLTPVPVIP INLPVVQD IHSLQNTAPN
FESMFQNSDDTATQEDPQQ------ TASLTESFNGDAESVSDVPPSTGNSASLS—-—————-——————————— - ——— LPLVLQPGLSEPPQPLLPASAPSAPPPAPSLGPGSQQAAFGNPPALLQPPE
FESMFQNSDDPGIQDDPLQ------ TAALIDSFNGDAESV IDVPPPAGNSASLS—————=—=——————— e ——— LPLVLQSGISEPPQPLLPATAPSAPPPAPSLGPGSQPAAFGSPPALLQPPE
FESMFQSPDHTANQEDSQQ-----~- TAALIESFNGEDDAATTVQSSVGDSASLS-——-==—==————m e m LPLS— == e
FESMFHNTDSCTSHDGSQARAEDGLTGTYGSDVPPAPVVNP IVAEPGSLSFTIP-———— === m e LQTVSQPSVESHSQPSTTAAALPHITLNAAVISNTHQTVFGNPTSVVQTPQ

FELMFQSPENS 1SQDDPHPTKNLGETFCIETSTQPGVTDVSSV|I SFSVNPTSSSSCSNNAAVLEASSQHIQNSSPQAHTPVPVTASVSSTQNPPFMQLSGAQQ ISDVPPAPVQAPNHVTSQHYVALPPTF

FELMFQSPENS I1SQDDPHPTKNLGETFCIETS IQPRVTDVSSV|I SFSVNPTSSSSCSNNAAVLEASSQHIQNSSPQAHTPVPVTASVSSTQNPPFMQQSGAQQ I SDVPPAPVQAPNHVTSQHYVALPPTF

FELMFQSPENS 1 SQDDAHLGESLAERFSLETPTQPGVTETSSLII SFSVNPTSSSSCSRNAAVMEASSQLNQSSSSQTSTPASITANVSTTQPPAFMQLNGPQQ ISDVPQASVQPQNHVTPQQYVALPPTF
L

FERMFQSPENSLSQDDAHPKESLAETFSLKNSTKP IATDASSLII SFSLDPTASS—= == == === == === === ——mmmm e THTTTVNSTPALPFMQLTGPQ-----~ QPSVQAPNHIGPQHYVSLSPTF

FELMFQSPENSVSEDDPKPTESLAESFGLEPSPQTAPADASTHPAFPQPPPSTCSSS—=— === === mmm e e m—— CSITAPAQDAQTPPTTQQAPPPAVSSSSQTSSFPSAPPSSSQPAEVS--S

AGMSAEQLLTSMYLG------~ QQPVAVNLPG I GPVVVAACSVDALQAANY T THP = = = = = = e e QPVESVDENPSAGTQPQQ
> < proline-rich domain

LQPLDTQPMSIPAVQTTPKGDSS
LQPLDTQPMSIPAVQTTPKGDSS
LQPLDTQPMSIPAVQTTPKGDSS
LQPLDTQPMSIPAVQTTPKGDSS

PVPHSTQFAANHQEFLPHPQAP-QP -~ ————=——————————-——————-——-—-m-m-——-m-m--m-m-—-——-———-——-—————————— TVPGLSVVAGASA
PVPHSTQFAANHQEFLPHPQAPPQT = = = - = = = = oo e 1VPGLSVVAGAPA
PVAQTAQFSANQQEF F QP TQMP— = = = = = e B QP

LQSESATQTSPLPQPYSAPAL T = = = m o o e e e e S I
LQSESATQTSPLPQP I SSP AL T = — oo o o o S
LQQDSTTQTTPLPPP I TTPAPAP —— - m oo S — Lo ALTAT
QHKESTIRTTSLQPP I PAPPPYAS - = - = o o oo o ——L—_VLTATT
PSAPSATQHYMMAQPYSSPSAAS ~ = = = = = = = = o o o o oo e
LAVNNSDLSTLAAEAAE I FSQUP —— = =~~~ — - oo o

————— ANEAADTLLTLPAG ISDLNMLTSELVKSLLGN-NTVMVQSGDGGLVQIPTSVLLRNDSVSSLAP-CSAACAMLDHSSLTASHSMAANSGTLGSMPGLG - === === === —mm e m o mm
GVEAGGSTTTATTVPDPNSLANIQLLRSELVKNILGTSNTIVVQTADGSLVQVPSSALLDQAGLASLVPGCLGANQTLAAANNSVCLPAAACHSTFLELSKPSEGGEV IASTMAANTALNGLSELVAGSS

——————— LQTVTALPVLQSGSDVVNSSSMFVEHYLIT----------KVIEKTPAGQQVKSESTLQLTP
——————— LQTVTALPVLQSGSDVVNSSSMFVEHYLIT--~-------KVIEKTPAGQQVKSESTLQLTP
——————— LQTVTALPVLQSGSDVVNSSSMFVEHYLIT-----—----KVIEKTPAGQQVKSESTLQLTP

——————— LQTVTALPVLQSGSDVVNSSSMCVEHYLIT----------KVIEKTPAGQQVKSESTLQLTP

SAAAVASAVAAPAPPQETTEPLPAMVQTLPLGANSVLTNNPTITITPTPNTATLQSSLVMGEQNLQWIL———————————— e
SAATVASAVAAPAPPQSTTEPLPAMVQTLPLGANSVLTNNPTIT ITPTPNTARLQSSLYMGEQNLQW I L= == = mm oo m o o e

PSQGFPYMPSNSLPPSGNTEPLPTLVQTVPLG----- TNPPTITETPSQNTT ILQPS EIVMADPNLQWE | === == e e
-—-SAAPASAAVTADGL SAAPQPVPLANSAVTNTGPGQAT TPAT ITVASTPNVLQPS IVMSDQNFQWI L - —— - == == =——= e
—--SAAPVSAASTADGL SAAPQPVPLANSAVTNTGPGQASAPAT ITIASTPNVLQPSLVMSDQNLQWE L= == == = = = = =
APGPGPAVVAATTTDALAPVAQPVPLANNPGPNSGPGLATTPAT ITHAPTQNLLQPSLYMSDQNLQW I L= == = = = = m oo e e e e
ASTDAVSLVAAATTDTLAAVAQPVPLYNHPYPESGASFPTTSATYTVTPTHNLLQPNLYMSDQNLQW I L= == = == = m oo oo e

----- VSSVPAGTAEVITAAVTHTVPLAAPPTISIAPTLG=—---—=--———--LQPSLVMSDQNLQWI L~ ==~ == —————— o
—————————————————————————————————————————————————— ENIEPSVHVSDGQEVAQVQ---- ——— - e
< serine/threonine-rich domain

——————— MVTSQNPSTETSVLLPTTPAYSVAHVLPTLQSGPI1QTVADLVTLKGLPSQGVPS IQLNSQPNVSFSFNSDNLDQSCGASFSSLTLMDPAACSAVPSMDEASTSVSLNLTDNSVPPVILKCPPV
GGASQNFLLQPSGGSSSSSEATSGVFLPPTTMLVPNVASQSGQQQHLLRGQEGMGSGLSTAIFEVAATGQAVAPAAAVVGS IPNQTVVSNSVKRESNDGSGGSSLSPLTFVDPAAMSASQPNVDL TASSL
________________________________________________ APTPSEGSGCVQHVILNQSAIPTLSDAATDFLLPSSLSNSTHTGTLPVSNRLQGEVTQPQNIVPAPTTDAVQLQIQTASG--
________________________________ SLPPTQVIDAPQSVIDLSTTGTGIGLNPHQTQQPAQF INTNAANENPQILEKSNTDYMSMSAPAPT IMMPSASALPPQVQSLQSQHG —- ILDDFSSNC
________________________________ SLPPTQVIDAPQSVIDLSTTGTGIGLNPHQTQQPAQF INTNAANENPQI LEKSNTDYMSMSAPAPT IMMPSASALPPQVQSLQSQHG -~ I LDDFSSNC
________________________________ SLPPTQVIDAPQSVIDLSTTGTGIGLNPHQTQQPAQF INTNAANENPQILEKSNTDYMSMSAPAPT IMMPSASALPPQVQSLQSQHG —- ILDDFSSNC
________________________________ SLPPTRVIDAPRSVIDLSTTGTGIGLNPHQTQQPAQF INTNAANENPQILEKSNTDYMSLSSPAPT IMMPSANALPPQVQSLQSQHG -- ILDDFSSNG

------------------------ NGATSSPQNQEQ--TQQASKVERVFFTTAVPVASSPGSSVQQIGLIVPY I | IKQEEACQCQCACRDSAKERASSRRKGCSSPPPPEPSPQAPDGPSLQLPAQTFSS
------------------------ NGATSSPQNQEQ-- 1QQASKVEQVYFATAVPVASGTGSSVQQIGLSVPV I I IKQEEACQCQCACRDSAKERAAGRRKGCSSPPPPEPNPQPPDGPSLQLPP—————
------------------------ NGATGSPQNQEQ--MPQVPKVEKVFFTTALPVAGNTGNSVQQI--5 CQCQCACRDAAKDKATSKKRCSSPELKPSEKPDAKLQPQTFPSSS-——-
------------------------ NGASTVQQNSEH--MQQGPKVEKVFFTTAIPVSGNTGNQVQQIGLSVPV I I IKQEESCQCQCACRDSNKQKVPSSKESSTQEAGSSREPTTVQEQSRPEAQTFTST
------------------------ SSAANSQQNPEQASHQGAPKVEKVFFTTAIPVGGNAGNSVQQIGLSLPVI I IKQEESCQCQCACRDSVKDKTAKSASS I 1SAPSPQQTVEPTPQLSSEPPP——HST
------------------------ SSAANSQQNPEQASHQGAPKVEKVFFTTAIPVGG TAGNSVQQIGLSLPVI I IKQEESCQCQCACRDSVKDKTAKSASSVY 1SAPSQQQTVEPTPQLSSEPPP-—HST
------------------------ SSAANSQQNPEQAAHQGAPKVEKVFFTTAIPVGGNAGNSVQQIGLSLPY CQCQCACRDSAKDKSAKSASS I VSAPAQQQPPEPPSPPLSEPQH--HSA
------------------------ STAANSQQNAEQAQQG-APKVEKVFFTTAIPMGGNAGNSVQQIGLSLPV I I IKQEESCQCQCACRDSAKEKNSKSSSSSMSAQKEPY TSKPLPSPLSQLPEPQHNP
------------------------ SSAASAQQNPE----QQGPKVEKVFFTTAIPVGGNSGNAVQQIGLSLPV I I IKQEESCQCHCACRDSAKDKSTSSSQDKTKNTSPPPPPAPPPPPPALPKE--—- -

———————————————————————— DKDRNSEDSIEDALNLFSQFLVQNSGGTGPGVPACVPCTENPTMDIPPIPMTDSQGQLIPQCLRHHQGQGQMAMQGNGQMMGQGAWLCHGTEHGDTDTAYD—————

»

cysteine cluster Accession # AA no. MW
AHTHVASSGAACPKSCTPSPSLANS----AAVSGLALAPDGTLISAIQKGIPISMLTGTYPDSIVLNQVFVP 1YSNTDKGP I IELVPIKTNT------—- XP_013093604. 1 802  85886.
MSDSCCHASSSSSEVFNSTVSTVSSGMVQAGPSNLVLPEDGTLTSAIQKG IPVSILPGANPES IVLNQVFVPVYSNTDKGPV IELVP IKPPQ-~——~--~ XP_005098642. 1 962 100524.
————————————————————————————————————————————————————————————— STVPVSQIFVPVVSNTDKGPVIELVPLQNS ISVNDESRT AMS38481.1 503  54861.
VPRQENANKTLVTPAEFNVRMEH IPAT I AANPDKK I TILPSTDGAMQPS 1VK I STDKGY IELPCGMEGKLVP IVSTSNFTFSSTNAINTT - - ——————— EKC32469.1 670  74046.
VPRQENANKTLVTPAEFNVRMEH IPAT I AANPDKK I TILPSTDGAMQPS 1VK 1 STDKGY IELPCGMEGKLVP IVSTSNFTFSSTNAINTT === === ——— XP_011433432.1 708  78474.
VPRQENANKTLVTPAEFNVRMEHIPAI I AANPDKK I TILPSTDGAMQPS I VK I STDKGY I ELPCGMEGKLVP IVSTSNFTFSSTNAINTT---——————~ Meng et al., 2015 707  77851.
VPRQESANKTLVTPAEFNVRMEH IPAT I AANPDKK I TILPSTDGAMQPS 1VK 1 STDKGY IELPCGMEGKLVP IVSTSNFTFSSTNAINTT === —————— XP_011433433.1 703 77897.
____________________________________________________________________________ XP_014784404.1 446 49740.
APVPGSSSSTLPSSCEQSR-=============————em QAETPSDPQTETLSAMDVSEFLSLQSLDTPSNL EAX07312.1 753 80956.
---------------------------------------------------------------------------- NP_032662.3 675  72602.
-------- SPLRERSGQKE=-~-=-=====——————————————GLENELMPGVR IWDCWG I SALRAVIGLWSSLEl === ===~ ————————————————__ KY035612.1 559  61761.
LEDSSQVTQPLPQTDPQTG—==—==—==—————————————— LNSIDVTEFLSLESSGTPSNLAG I EAND IQALLEKVKEE INUNSRFPK-————————— XP_007893150.1 752  82565.
TSSSSCCLPKSSSKVGEPRPEAPTSSSSSSSSTAAQSFSP IASNTATHPPTSDGLANMDYSDFLSMQSPETAAN I EALLLVADDFSMTTDSGP -~ - -~~~ XP_008429346. 1 804  86424.
TSSSSCCLPKSSSKVGEPRPEAPTSSSSSSS-TAAQSFSP IVSNTATHPPTSDGLANMDVSDFLSMQSPETAAN I EALLLVADDFNMTTDSGP -~ -~~~ XP_005796106 . 1 816  87811.
TSSSSCCPPKSSSKVGEVTLEAPSSSSSSSS-STAQTFSTIVSSTATNPPSSDGLASMDVSDFLSLQSPETAAN I EALLLVADDFNMATDGNP - -~ - -~ AAP93663. 1 811  86819.
ANSPSCCFPASSAKVGEMRPGAHSSSS---~-~-~- AQTFSTVVGSTAT IFPSSDGLANVGVSDFLSLQNPEAAAN I EALLLVAED INMATNCNAYKS---- NP_001027866.1 780  84604.
--PPSCCPSKPHTQPQQDLPTAP————— = ——— o m oo LTPNPPTDALGSMDVSDLLSP---ETTANIEALLMVADGFSMADGGGSGAP---- AJF36548.1 722 77266.

------------------------------------------- ARSGDRPAYDAGSRSKSGHRSTYDARSR--==========————————————————— XP_013403275.1 584  63861.
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1691 tctaagatggggcacaatctactttgaaataatcatgataggactaatgtaaattagcaaatttaaataagtata
CEBP

1616 tcaggttctgttagttattccataatccagaataccctgcaagttgtttagctggaggacaaaatgttcataatt
41541 acttgttggctctccaatttttaattcatatacaattgtatatgctgttcactgctatgtacatggtgtacagaa
1466 Cataatgctcattatctgaaacttagacatgttagaaacttacaaagacaccaccaagtttgtccagcatccatg

-1391 actttggagccgtaactcttttaagcaﬁﬁﬁiﬁftccgtcctcgataaccctgaaaacatgacaaattggtaagaa
-1316 atatttcactcatcaacatgatcaaagcaégtggagccttcgtattttaatcaaatcgtcaaaacgtcaccaact
1241 tagcttgtctgtaacatagcgctatccc::g;agatccaggtcataaatggcgtttagctaccézfgittgtctt
-1166 atgtgsgﬁgéttataggatcgggtggtaaggctcatggaiigggctgatgcatgtcatcatattccaattgtata

-1091 aattgatgcctgtgatcctaatcacaggtctgtctggttcatacttgattacttacagaccttcattggtgttaa
Smad4 Smad4
1016 CcCaaaacaaggctgaatattctaaaatccctgtaccaaccctggatataacatgttgtgcacactacagaaagta
HSF (HSE) MTF-1 (MRE)
-941 tggaaaccttttggggccattgttatttggaactgatatggcattgcacgttatcacgacacagctaactttgtt
NF-AT1 HIF-1a (HRE)
-866 ttagcagctacattaacattattaaatttgatatttatttttagactgacagtcattcatggttgctttatgaaa
CEBP
-791 agaaagaatcatgttagatttacaaacatgcttaaaaatctgatagttaatgaattcgcgtgagcctccaacata
HNF3 AhR (XRE)
716 tccttagttacatcaatgaaatattaagaaaccagtgtacgagagatccggaggcatacctgtcataagtactag

-641 gtcactgttgatagcatattaaatacaggccccaatggcgaaagtatttgcgecgtatatgtggtgtcgtceccgtec
ER-h
566 accactctctcccctcctaattatgttacaaaaggtgttccacttattcgtggcaacttgtttacacactgctag
HNF3
-491 aggatgtaaatttgagatataaagacttcaaaagacgataactaacgtaactaaaatgcttgatatattagtggt
TATA-box

-416 atctatctgctaatctgtgacaacacatgtgaatacaatcgaaacgtatccaacatgggcccaaaaaaatcaacc

341 atatcacacatctggtttacattacactcacaatatggagtaatcataaaagaaagacgtgtaaaatgaacatta

HIF-1a (HRE)
266 aaaacaaaattatgtcctatttgtctatattttaaactggatgcatcagattagcaagacgggtatctgtatgtc
CEBP
-191 ctcaccattttggatggctaccggaaaaaggtcgaatatgcgatcagcaattctgtttccgettccgetatggec
NF-AT1 NF-AT1
116 tgcgttatcgtctctttgattggttattcgtctggatagtgaaccaataggatacattctaacacaggcaagagt

Smad4
.41 ttacgtccggaaaattctgttcggcccattecggttttcgctATG
HSF (HSE), NF-AT1
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