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DNA , , 80
, . 1.3 ZF%8 DNA #RIRB AR
, DNA 29,
1% , Nanodrop 1000
> ,—207TC
o 997 14 314Kt A PCR ¥
(8, 27-28] NCBI GSTM (NM_212676.1)
’ ’ , Primer 5 5UTR 1
: (Singles- SUTR ’
trand conformation polymorphism, SSCP) GSTM PCR !
S'UTR 1 3'UTR SNP » PCR PCR
SNPs , Thermal Cycler TP600(Takara, )
50 uL, : DNA 200 ng,
’ 0.4 pmol/L, 2 x Reaction Mix 25 pL, 7ag DNA
1ul( ), DDW 50 uL PCR
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1 ;H’*i'.fnjj‘}:k‘ 94°C 30s, 58°C 30s, 72°C 15 s;
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130

R 1 GSTM EE PCR-SSCP W5|¥F5. #iEMIE. X NRIBAEE
Tab.1 The primer sequences, augmentation positions, corresponding PCR product sizes and annealing temperature for
GSTM PCR-SSCP

(5'-3") (bp) (C)

, F- GGGTCTAAACGCACAGAGCCCA
SUTR R- ACTACTGGTTCTTACCCCGCGT 161 >8.0

, F-TGGCCAAATGGGGAAACAAGAAGG
SUTR R-CAGACTGTTGTGTTGTGCTGTGCT 155 58.0

1 F-CGTCCAAATGCCTTGTGTGACGCT 151 580
R-AGTGTCGCCACACCCGAAGT '
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Fig.2 PCR-SSCP analysis on GSTM 5'UTR (A) and intron 1 (B) in D. rerio

S'UTR(A)

1 GSTM
3'UTR(C) PCR
Fig.1 PCR products of GSTM gene 5S'UTR(A), intronl(B)
and 3'UTR(C) in Danio rerio
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A C ,
B 1 DE
51.31%, ,
DD 50.00%,

AC AC AB BC AC AB

1 (B)PCR-SSCP

Marine Sciences / Vol. 39, No. 1 /2015 3



e IRkE REPOATS

K2 GSTM E[E 2 A SNP ERIRE X Z #H#1E S K Hardy-Weinberg F #1438
Tab.2 Genetic diversity index and Hardy-Weinberg equilibrium analysis of GSTM SNPs

SNP
(Na) (Ne) (Ho) (He) (PIC) (HW)
5'UTR 3 2.3144 1.000 0.570 0.472 P <0.05
2 1.9052 0.408 0.477 0.362 P>0.05

£3 W5&E GSTM EE SUTR. £ 1A FREERERSMERTELIT
Tab.3 Genotype and allele frequency of GSTM 5'UTR and intron 1

() (%) (%)
AB BC AC A B C
76 6.58(5) 9.21(7) 84.21(64) 45.39 7.89 46.71
5'UTR 54 12.96(7) 1.85(1) 85.19(46) 49.07 7.41 43.52
130 9.23(12) 6.15(8) 84.62(110) 46.92 7.69 4538
DD DE EE D E
| 76 34.21(26) 51.31(39) 14.47(11) 59.87 40.13
54 50.00(27) 25.93(14) 24.07(13) 62.96 37.04
130 40.77(53) 40.77(53) 18.46(24) 61.15 38.85
[17-22] [23]
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EE , (DD: OR = D44
0.520, 95% CI = 0.255-1.061; EE: OR = 0.534, 95% ;
CI = 0.219-1.304), DE (QTL),
(OR =3.012, 95% CI = 1.413-6.419)
3 whEE#R , GSTM GSTs
> u s >
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Correlation analysis between polymorphisms of GSTM gene
and cold-tolerance trait in zebrafish, Danio rerio
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Abstract: In order to explore the correlation between Glutathione S-transferases M (GSTM) gene and cold tolerance
traits in fish, the single nucleotide polymorphisms (SNPs) of GSTM gene in 130 zebrafish were investigated using
PCR-SSCP method, and the association between the polymorphisms and cold tolerance traits was also analyzed. In the
5'UTR region, AB, BC and AC genotypes were detected, and there were A, B and C alleles. The observed heterozy-
gosity and expected heterozygosity of this locus were 1.000 and 0.570, respectively. The polymorphism information
content was 0.472 and the locus in this zebra stock was significantly deviated from Hardy-Weinberg equilibrium. In
intron 1 of the GSTM gene, three genotypes (denoted DD, DE and EE) were found, and there were D and E alleles.
The observed heterozygosity and expected heterozygosity of this locus were 0.408 and 0.477, respectively. The poly-
morphism information content was 0.362 and the genotypes distribution fitted to the Hardy-Weinberg equilibrium.
And no polymorphism site was identified in 3'UTR region. The correlation between different genotypes and
cold-tolerance traits of zebrafish was analyzed by Pearson’s chi-square test. The results indicated that there was no
significant correlation between the genotypes of 5'UTR and cold-tolerance traits (y* = 4.029, P > 0.05). While the
genotypes of intron 1 were significantly associated with the cold-tolerance traits (> = 8.498, P < 0.05). Among them,
the DD genotype was dominant in the cold-tolerance group (50.00%) and performed as a protective factor for zebraf-
ish under cold stress (OR = 0.520, 95% CI = 0.255-1.061). The DE genotype was dominant in the cold-sensitive group
(51.31%) and acted as a risk factor for zebrafish enduring cold stress (OR = 3.012, 95% CI = 1.413-6.419). These
results could provide a basis for a further research on GSTM gene in association with cold tolerance in zebrafish, and a

reference for the Marker Assistant Selection Breeding in marine commercial fish culture.
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