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Fig. 1 Function domain of mtf1 of Siniperca chuatsi
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The functional domains of Sc-mif] were predicted according to mtf] of zebrafish, including DNA binding domain, transactivation domain,

nuclear localization signal (NLS) and nuclear export signal (NES)[ZZ]



234 i PS5 SRH A - 1 T RFAIE 73 A B A8 S L A A TR 319

FUME W mef- 1 3215 B R 51 28 N B R RS R IA
3 it
S N e I AMTsEE R B 38, 0 T BRAR

THSI6NEIERERA N, RE1 I mf 1, 54K%
oy P AN 82 A 1A mef- 107 — 3%, (B AE K7
VEEEFN B bR B2 P _Emef 1WA, SX AT RE A T
S £ SRR 0 SRR A AR DR g P S,

R HUAR A A R e AW mer-

TATCTTTATA GAATATTTGC AAAAGGTAAT GCAGTGAATT

CCATACATAT TTTTTGTTGT -—1940

TTTGACATTG TATCCTAGTA CACTGGGTTT GAAATGAAAC AATGATTGAG GTCACAGTGC —1880

RORB
CTGTTCAATT AATGCTGAAA —1820

TGACTTTCAA CTTGAAGGCT ACATGTGTAC ATTTGCTACA

DMRTC
GTCAGCAATT TAACCTCATA GTCATTGTTT AATTTCAGAT

GGCAATGl\éﬁI;E AAAAAATGTA TTTCTGTCTA ATCTGTCTGT
ATCCTTGGAT GCAATGATTC TCATTTTGCA CCTACTACAT
CTCAACAATT GTCCTTGACT CTGTATTGAC TTGCAGCGGG
AGGCCTTGCT TCTCTTCCTA GATGCCCTCC CAGAGCCTGT
AACAGTGCCT TGAAAGCTGC TCAAATGCCA GTCAGTGTGA
ACTGTTAATC GCTGTTAATT ACCATTAATC TATTACAAAG
TTAACCTCTG GCTTTTTTGA TATAATGTTA ATTTCTTTTG
TACCTCAGTG CCATCAAAAT GTGTTCAACT ATTTAGCTGC
AGAATTCTGC TAGCAACCGA TTAGATGTCA ACATCTTGGG

VENTX
CACTTCAGTC TCTTTCATTT GTGAATGTGT TATTATTAGG

2
ACAATATTCT GAAATACTGA —-1760

CTGATGGACA ATTTGAATGA -1700
TTCAAAACAT GCAGATTCTG —1640
CAGTAACCAC TCAGTAGCAG —1580
GGTTCCCTTC TCCTTTTATC —1520
GAAAGTGAGT GAGACAGGCC —1460
ATGTGTTAAA ATTCTAAAAG —1400
TCTCTAGGTT ATTTCCATGC -1340
CTTTCTCCGC GAACTGTTGA —1280
TAAGAAAAGG AAGCAGGTTG —1220

TTTTGCTTTG TGCTTTAGTC -1160

AGCATGTGTT AAGTGAAGAG AAATACGAAT AAAGCAGTGG GAAGTGAAAA TGAATGAATG —1100

AAAIXI"IA(ISEITGT TTTATTCTGT TATATTTATG ACTCGAGGAC
TCAATACTCT AAGGGAAGGGACTATAAGGG AATTGTAAGA
TTTAAAATCC T"IISCL/{‘}FTTTTT ACATTGAATT TTTTTCTCAT
ACATGAAAAA AAATTACTCT GCTAATAAAG ATAGATAATA
GAATCTGTTA TACTATGCAA TATGAATAAT TTATTTTCTT

GCCTCCTTGC TCCTGAAATC ACCCAT(];gHéFICAGGATCTTG
GAGTTCTTTC AGAACTTCCT GACCCAAGGC TCCTCCTAGA
CTGAAGTTGA ACACTAAAAA ATATACAGTC CAGTATTTGA
TATATTCTTA GATGGATCTT TGTATAGATA TATAGTATAA

AAGTGACZECI}:(I?"?"CTTATCTGA TATTAGTTTG TTTCAAAGCA
CACAAAGTTT ATTGTATATT GTTGAGCGTC TGTAGAGACC
ATATTTTATT _TAAAAAAAAA TAATTTGTAT TTTAGTGTTT
ATTTTATATA TAZ;\I:%‘%TATT GGAAACAAGG TGTTTGTCAC
ATTTTATTCT
AGTGCGTGTG TGCACAAGAG AATATCTTTA CATACATTCA

PRDM 1

TGTTTGCACT TACTTTCTTT
FOXA1

ACGTGTAAAT ATGATAATTA -980

—1040

CTTCTGTCAC ATTCGTTGAA -920
AACATTACAA CTAAGAAAAG —860
TCTGCATAGC CACCATTTTT -800
CAGAAAAGCG GAAGACTCAG —740
TGGAGGCC%%ICGTCCTTCATG —680
AATAAACTGT AATGATTTCT -620
TTACTGTGAG ATGAAGAGAA —560
ATGTTTGTGA TCTGTTTATG -500
TAACAATTTT TAATGTCTGT —440

SOX8
CTGATTTCAA CAGCATATTG —-380
TGGTGATTTT TTCAAATAAA -320

GAGTCCATGT TGCCAATCAC AAGCAAATAA ATTAACACTA ATTTGTTTAT -—260

GCTTATTTAA TCATATCTAC -200

AACATAAAAA GTCAAAAAGT TGCATCTTTA GAAAGAATAA GGTTTGATGT TTTAATTTAG -140

Nr2el
CATTAGGAAT TATATTTAAT TTCCCATAAT TCATCACGAA

ZNF143
TGTATGGTAT CCTAGGGAGG GGATAGAAAG AAAGTGCTAA

TGGCTGTAAG TCTGTGACGT -80
ACATCCAAAG CATAGGAATA -20

AGGCTTAAAT ATTAACACAG GGGAGGGGAT AGAAAGAAAG TGCTAAACAT CCAAAGCATA +40

TSS

B2 S - 1 2R 5" B2 kb IR IO ) % R 75 & AL R 2 L

SRS B mef-1 )7 51 L5 11> DNAZE S 38013 AN [ (1)

Fig. 2 Schematic representation of predicted putative transcription factor binding motifs in the 2 kb region upstream of the 5'-upstream of
the Siniperca chuatsi mtf-1 gene.
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transcription factor binding sites, TSS refer to transcription start site
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Fig. 3 Expression levels of mtf-1 in different tissues of Siniperca
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Fig. 4 The effect of cadmium on rhythmic expression of m#f-1
gene in the brain of Siniperca chuatsi
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the normal group and the Cd stress group at different time points
(P<0.05). The data in the figure are the mean+standard error (n=3)
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CHARACTERISTICS OF MTF-1 AND CADMIUM STRESS ON RHYTHMIC
EXPRESSION IN CHINESE PERCH SINIPERCA CHUATSI

PAN Ya-Xiong', ZHOU Jun', ZHANG Yu'”, TAO Jin-Sheng', PAN Jia-Lin', TANG Zhao-Yang', FAN Yi-Wei', HU
Ming-Guang', LI Hui-Ju', ZHANG Jian-She' and CHU Wu-Ying'

(1. School of Biological and Environmental Engineering, Changsha University, Changsha 410022, China; 2. School of Marine and
Biological Engineering, Yancheng Institute of Technology, Yancheng 221051, China)

Abstract: To study the characteristics of mtf-1 gene of Siniperca chuatsi and the effects of cadmium stress on the circa-
dian thythm of mtf-1 gene in brain, we analyzed cis-regulatory elements of m#f-/ gene promoter, sequence characteris-
tics and tissues expression patterns of mif-1 gene, and explored the circadian rhythm changes of mif-1 gene expression
in brain of Siniperca chuatsi under cadmium stress. The results showed that there were binding sites of zinc finger pro-
teins including ZNF136, ZNF384 and ZNF'143 in the mtf-1 promoter of S. chuatsi, indicating that their expression is po-
tentially regulated by metal ions. In addition, RORp binding sites of the core clock gene were also found in the mif-1
promoter of S. chuatsi, indicating that the m¢f-1 gene is potentially involved in circadian rhythm regulation. The analy-
sis of function domain indicated that m¢f-1 gene has a highly conserved DNA binding domain and a non-conserved
trans-activation domain. m¢f-1 gene is expressed in different tissues of S. chuatsi, among which the highest expression
level is found in brain tissue, followed by kidney. Under natural conditions, m¢f-1 gene showed a trend of high expres-
sion at night and low expression in the brain at day. The expression peak phase occurs at ZT 12.65h (nightfall), which is
consistent with its life habits. Under cadmium stress, the mtf-/ gene in the brain of S. chuatsi presented continuous low
expression level, and with no significant difference between day and night, indicating that the m#f-1 gene expression in
the brain of S. chuatsi could be significantly inhibited by cadmium, and the circadian rhythm of m¢f-1 in the brain tis-
sue of S. chuatsi is damaged.

Key words: mtf-1; Tissue expression; Cadmium stress; Circadian rhythm; Siniperca chuatsi
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