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M-MLV Reverse Transcriptase (M-MLV RT,
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Tab.1 Genes and primer sequences used for RT-PCR
. Gene . /bp
Accession number Primer sequence Length of product
EF139093.1 Catalase Forward:5S'GGTATTCCTGATGGCTTCCGTC 3' 205
' (c4n Reverse:5'CATTGGAGATGGCATTGTAAAGGT3'
DQ517445.1 cytochrome P450 14 Forward:5GCTGTTACTTCTGATTCTGGTTCG3' 166
' (CYP 14) Reverse:5’CACATGCAGACTCTTGGTTATGAG3'
EF116921.1 glutathione peroxidase 4a Forward: 55CCAAGTTCCTCATTGACCGTGAA3' 209
: (GPx 4a) Reverse: SACCATCATAAGTCCATAAGAGGACA3Z3'
DQI83598.1 glutathion peroxidase Forward: 5'AGTGACGACTCCGTGTCCTTGAT3' 210
: (GPx) Reverse: SSAGGAGAATGCCAGGTTTATTTCG3'
EF139092.1 glutathione reductase Forward: 5’ACATCCATCATCATACGGCAAGG3' 240
’ (GR) Reverse: SAATAGCCCAGAGCAGACAGTCCA3'
. . Forward: 5’TGATGCTGTACTGGTGCTCTGGT3'
EU527005.1 glutathione S-transferase rho (GST p) Reverse: 5'ACGATTCGTTCACGACGATGTCS' 198
. Forward: 5’ACAACATCCAGTTCGACCACAAG3'
EU183359.1 glutathione S-transferase theta (GST 0) Reverse: 5'AGGTACAGCATGATCGCAACACS' 151
. . Forward: 5'CCTGGTCCTGTATCAGTCCAATG3'
EU183358.1 glutathione S-transferase pi (GST n) Reverse: STGTTTGGGCAGATCTTTGCAGTS! 198
. . Forward: 5'CGTGCTGACGTTCATCTTCTCG3'
EU182590.1 glutathione S-transferase alpha (GST o) Reverse: STCATCTAATGCGTTTGCTGTGGS' 237
L Forward: 5’GCCTCTGGATGCGTGTGTAAG3'
AY165048.1 metallothionein B(MT-B) Reverse: SSGTTAAGACTTGAGAACAGGAGCCAT3' 180
Forward: 55GAAGCACTGGTCTTTCCAAGTCATC3'
AB092839.1 - HSP70 Reverse: SCAGGAACTGTGATAACTGCATTTGTS' 182
Forward: S5GGATGCTTACCTGCTTCTGAGTGAG3'
DQ872653.2 HSP60 Reverse: SGACTGCAACGACCTGAAGTCC3' 181
Forward: 5TCCTGTCTGTCTCCTGAGGGTGT3'
AB239443.1 HSp27 Reverse: SATGTCATAGTGCTTCAGGGGTTTC3' 150
Forward: 55GCTGACCATCCCTTCATCTTCCT3'
DQ8726522  HSP47 Reverse: SCCACACAGACTCATTAACCAGGTAC3' 154
Forward :5’AGTGAGAAGAAGCAGGAGGATGG3'
ABIT7389.1  HSP30 Reverse: S'CGTTGTCTTCACAGTTTGACAGTC3' 210
Forward: 55CCAAACACAACGATGACGAGCA3Z'
DQ872650.1 HSP90 Reverse: SSGGAGTGTTTCTTGACCACTTCCTTC3' 179
Forward: 5’AACCAGGGTGATGAAGCGGAT 3'
AY4878062  14:3-3 Reverse: SGTAGGTCAGGTACAATTCATGCTGC 3' 182
. Forward: S'CCATGCAGTAGGATTCAAACGA3'
AB039726.2 - beta actin Reverse: STGTGAGGGCAGAGTGGTAGACG3' 209
Fz2 Cu, CdRpiEEEd 7 NEFEFEHATATLA LR AYHE XS FRIEKTFE
Tab. 2 Relative expression levels of seven genes in liver of C. auratus exposed to Cu and Cd
0.1 mg/L Cu 1 mg/L Cu 5 mg/L Cu 0.05 mg/L Cd 0.5 mg/L Cd 2.5 mg/L Cd
Gene 12h 24h 36h 12h 24h 36h 12h 24h 36h 12h 24h 36h 12h 24h 36h 12h 24h 36h Control
GPx 067 099 0.64 120 072 097 107 133 061 052 075 073 050 115 038 0.61 080 056 L11
GPx4a 028 046 024 034 059 0.56 0.78 0.60 0.43 046 035 0.41 028 050 0.46 039 041 020 0.62
GST p 043 0.72 0.86 093 181 138 196 140 043 024 083 041 029 1.09 1.73 0.61 1.18 0.76 0.45
HSP27 0.10 020 0.18 0.28 0.34 0.39 0.13 0.54 0.33 024 026 0.29 0.24 0.37 024 034 0.22 0.17 0.32
HSP 47 047 0.72 043 042 0.68 056 1.76 1.80 0.50 040 0.32 041 0.34 0.53 054 0.80 1.31 0.32 0.56
HSP 60 038 093 040 050 0.59 0.74 080 1.11 041 0.26 0.39 036 027 042 040 027 049 036 042
HSP90 133 128 0.78 1.46 0.85 142 038 1.14 0.55 0.79 0.81 1.20 0.64 138 1.06 0.64 0.68 0.47 0.90
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Effects of heavy metals Cu and Cd on gene expression in liver tissue
of Carassius auratus

LIU Diqiu', GE Feng', CHEN Chaoyin', LI Zhong’, LIANG Hongwei’, ZOU Guiwei’

(1. College of Life Science and Technology, Kunming University of Science and Technology, Y Kunming 650224, China;
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fisheries Science, Jingzhou 434000, China)

Abstract: In this study the semi-quantitative RT-PCR was applied to detect gene expression in liver tissue of Carassius
auratus after exposure to Cu®" or Cd*" with different dose for 12 h, 24 h, and 36 h, respectively. Totally 17 stress-related
genes were used to analyze the gene expression during stress of the two heavy metals including the catalase, metal-
lothionein, heat shock protein genes, and so on. GST o, GST © and CAT were upregulated in liver of C. auratus
throughout the experiments of Cu®" stress, and the expression of the other genes belonged to the middle type which
meant that those genes were induced in some assays of heavy-metal stress but depressed in the other assays. GST o was
the only one induced by exposure to Cd*". In contrast, mnRNA abundance of HSP 30, GR, and GPx 4a were decreased
evidently in liver tissue of C. auratus exposed to Cd**, and the expression of the other 13 genes fell into the middle type.
Although exposure to Cu®" and Cd*" had diverse effects on the transcription level of the 17 genes, Cu®" induced higher
gene expression than Cd** did. There was no evident dose-dependent or time-dependent responses of these
stress-related genes in liver of C. auratus following exposure to Cu?” and Cd**. The expression levels of stress-related
genes greatly varied in liver of C. auratus treatment with Cu*" or Cd*’, and the results of present study is helpful for
further understanding the relationship between gene expression of fish and molecular mechanism of heavy metal de-
toxification.[ Journal of Fishery Sciences of China, 2010,17(6): 1243—1249]
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