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Semi-quantitative RT-PCR Method of Detection of Heat
Stress on Fish Liver Content of HSP70 mRNA
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(1. Heilongjiang River Fishery Research Institute Chinese Academy of Fishery Sciences Harbin 150070 China;
2. College of Fisheries and Life Science Shanghai Ocean University Shanghai 201306 China)

Abstract: This research investigated the variation of HSP70 mRNA content in the liver of Carassius auratus at
different time lapses after heat stress processing by using semiquantitative RT-PCR. Two primers were designed for
this study according to the sequences of Carassius auratus’s heat shock protein70( HSP70) and beta-actin mRNA
published by GenBank. The results show that the HSP70 expression in liver tissue is time-dependent by showing an
increase—to-decline trend. The expression starts to increase 1 hour after inducing and reaches a maximum 4 h later.
Subsequently it begins to decline continuously and eventually returns to its initial value until 48 h later.
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KIPeR HSP70 mRNA BOREALI-SINICA
" Das 1 mL Trizol o
HSP70 "o Curi  Tufts 5min 12 000 r/min 4°C 5 min.
HSP70 200 plL
B HSP70 10 mino 12 000 r/min 4°C 15 min
HSP70 0.5 mL
o 10 min, 12 000 r/min
HSPs HSPs 4°C 10 min 1 mL 75%
mRNA o 7 500 r/min 4°C 5 min,
PCR( Quantitive PCR) PCR 20 pL DEPC -80C o
1% TAE o
o, ( Housekeeping gene) 1.2.2 3 nL RNA 0.2 mL
( Internal standard) PCR 2 L OligodT 70°C 5 min
PCR 5 min. 5 x RT Buffer 4 pl. 10 mmol/L dNTP 2
PCR ( Semiquantitive pL RNA 0.5 puL DEPC 7.5 pL
PCR) o 1 pL 20 pL. 42°C 1h 99C
RT-PCR 5 min . —20°C o
. 1.2.3 PCR
o 1.2.3. 1 GenBank
HSP70  beta-actin mRNA (
PCR AB092839.2  AB039726) Primer5. 0
PCR HSP70 upper 5" - TGATGGAGGGAAGCCGAAAG-3”
o lower 5-GAAATAGGCAGGAACTGTGAT-3- PCR
( Carassius auratus) 163 bp ;
RT-PCR Beta-actin upper 5-ATGCGGAAACTGGAAAGG-3”
HSP mRNA lower 5"-TGAGGGCAGAGTGGTAGA3" PCR
HSP70 117 bp o
HSP70 o
o 1.2.3.2 1 pL ¢DNA 0.2 pL
TagDNA HSP70 Beta-actin
1 I wL dNTP(2.5 mmol/L) 2 pl. MgCL,( 25
1.1 mmol/L) 1.5 pL. 10 x Buffer 2.5 pl. ~ ddH,0
2009 10 25 pL.
o (11.22 £2.47) cm PCR. 1 94%C 5
(35.24 £5.12) g 24 min; 94°C 30 s 50°C 30 s 72°C 30 s;
18°C o 72°C 10 min,
1 o 18C 1.2.3.3 PCR
28C lh 18C
(012481224 48h) o
3 -80°C o
Trizol Invitrogen . Rever Tra Ace-
RNase Inhibitor TOYOBO ; DEPC o
N N 5% o
1.2 o
1.2.1 RNA 50 mg 1.2.4 RT-PCR PCR
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A. HSP70 PCR ; B. HSP70 PCR ;1 ~7.28 30 32 34 36 38 40
A. PCR product of HSP70; B. Quantification of PCR products of HSP70;1 —7.28 30 32 34 36 38 40 cycles.
1 HSP70
Fig.1 Electrophoresis result of HSP70 plateau cycles
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1535 Cycles
Beta-actin PCR ; B. Beta-actin PCR 1 ~7.26 28 30 32 34 36 38
PCR product of Beta-actin; B. Quantification of PCR products of Beta-actin; 1 —=7.26 28 30 32 34 36 38 cycles.
2 Beta-actin
Fig.2 Electrophoresis result of Beta-actin plateau cycles
1 HSP70 Beta-actin
Tab.1 Gray value of each band corresponded to HSP70 and Beta-actin
Gray value of each band
Oh 1h 2h 4 h 8 h 12 h 24 h 48 h
HSP70 1428.7 2225.8 3151.9 1852.3 3583.5 2463.7 2655.5 2498
The first group Actin 2511.3 2621.2 2766.8 1065.3 2703.1 3232.4 4065.2 4291.1
HSP70/ Actin 0.57 0.85 1.14 1.74 1.33 0.76 0.65 0.58
HSP70 1268.5 1 705 2978.3 4960.2 4042.1 3970.5 2865.6 3089
The second group  Actin 2320.5 2065.3 2584.5 3331.3 3051.3 5309.2 4532.5 5651.8
HSP70/Actin 0.55 0.83 1.15 1.49 1.32 0.75 0.63 0.55
HSP70 1359.2 2243.7 3185.7 2603.2 3795.5 3587.2 2687.0 2510.0
The third group Actin 2471.3 2609.0 2844.4 1549.5 2919.6 4782.9 4265.1 4735.8
HSP70/ Actin 0.55 0.86 1.12 1.68 1.30 0.75 0.63 0.53
HSP70/ Actin 0.557 0.847 1.137 1.637 1.317 0.753 0.637 0.553
3
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Fig.4 Semiquantitive PCR analysis of HSP70 gene

expression in response of heat shock
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