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Stability evaluation of reference genes in tissues of Andrias davidianus
at different development stages

CUI Dan,LAN Qingjing,LIU Ranran, WANG Lixin

(College of Animal Science and Technology s Northwest A& F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] The expression stability of five reference genes including 18S rRNA, EFl-q,
GAPDH, g-actin,and SDHA in tissues of Chinese giant salamander (Andrias davidianus) and in skin at
different development stages was evaluated to provide guidance for future post-genomic studies of giant sal-
amander. [Method] Samples were collected from liver,intestines,stomach, pancreas, kidney, muscle, skin,
spleen and other tissues of 3 years old health Chinese giant salamanders and skin of 3 years,2 years,1 year,
9 months and 1 week old health Chinese giant salamanders,and skin of Chinese giant salamanders 3, 5,and
7 days after Aeromonas hydrophila infection. RNA was extracted and the expression level was detected u-
sing real-time fluorescent quantitative PCR. Then the expression stability was evaluated using three analy-
sis tools (geNorm, NormFinder,and BestKeeper). [Result] The most stable reference genes in eight tissues
of Chinese giant salamander in health were EF1-¢ and SDHA, the most stable reference genes in skin in

different development and in skin after Aeromonas hydrophila infection were EF1-¢ and GAPDH. [Con-
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clusion] The most stable reference gene was EF1-q,which was the first choice for qRT-PCR. The expres-

sions of SDHA ,GAPDH and pactin were strongly influenced by physiological state,and the selection as a

second reference gene should depend on purpose. SDHA should be used for comparing quantitative PCR in

different tissues,whereas GAPDH should be used in different physiological conditions.

Key words: Andrias daridianus ; Aeromonas hydrophila ;reference genes
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Table 1 Primers of Andrias davidoanus candidate reference genes for qRT-PCR
B 5195 (5'—>3" B JGRE/C YK E /bp
Gene name Primer sequence (5'—>3") Tm Product length
18S rRNA F-CCCCTTGATGCTCTTGACTGA 60 143
S R-ACCGGCCTGCTTTGAACACT ;
F-GACCACTGTCCACGCAGTCAC
5 D
GAPDH R-GATGTTCTGGTTGGCACCTCT 60 91
EF1- F- GGACAGACCCGTGAACATGC 60 130
“ R-CTTCCTTAGTGATCTCCTCGTAGC .
SDHA F-GCTGTTACTCGCCCTCTTCACT 60 174
R- GTTGAACCCAGCCTCAGACA
” F-GCCATCAATCGTCCACCG 60 132
pactin R-CCGCATCAAGCACCAGAA ‘
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Fig. 1 Expression levels of five candidate reference

genes in eight tissues of Andrias davidianus
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Table 2 Stability expression of five candidate reference genes in 8 tissues of Andrias davidianus

16 N 2 1 ] geNorm M 1 (HE %) BestKeeper f2 & 8 (HEF) NormFinder £ 52 {8 (HEF)
Candidate reference gene M value (ranking) Bestkeeper stability value (rank) NormFinder stability value (rank)
18S rRNA 0.374(5) 1.25 (3) 0.091(3)

Pactin 0.218(3) 1.13(2) 0.246(5)

GAPDH 0.237(4) 1.62(4) 0.110(4)

EFl-a 0.181(1) 0.87(1) 0.036(1)

SDHA 0.208 (2) 1.76(5) 0.087(2)
2.2 SMIRENSERERUARBREMKRR  BrEREARERBU 1N EF1-« #1 GAPDH.,

EIREM 35¢
oK 5 I Y 5 9 KB ) 2 1 N b
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BB RBERATRE . AEHEAF LT B E & Fig. 2 Expression levels of five candidate reference genes
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Table 3 Stability expression of five reference candidate genes in skin of Andrias davidianus at different ages

FSiARNE S 4| geNorm M {f (HE %) BestKeeper & {8 (HE ) NormFinder £ & (8 CHEF)
Candidate reference gene M value (rank) BestKeeper stability value (rank) NormFinder stability value (rank)
18S rRNA 0.193(5) 1. 78(5) 0.132(5)
Bactin 0.105(4) 0.73(1) 0.061(4)
GAPDH 0.081(2) 1.10(3) 0.014(2)
EFl-a 0.078(1) 1.09(2) 0.039(3)
SDHA 0.085(3) 1.15(4) 0.009(1)
2.3 STERENSEFEEBKSEMERPERS . REHERHFNHN EFl-« f1GAPDH
ERRPRRE 33 =
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Fig. 3 Expression levels of five candidate reference genes

B 5 i A 2 3 DR 7R A [R] 9 B B 119 7€ it PCR
ZER VAT S AR AR A Bk, i3 4 AT
5 Tl PN 2k DR A g 7K B U e ) A T g R 2

in skin of infected Andrias davidianus
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Table 4 Stability expression of five candidate reference genes in skin of infected Andrias davidianus

ek N2 5 AW geNorm M {f (HEF) BestKeeper £ &l (FHEF) NormFinder £ & {5 CHEF)
Candidate reference gene M value (rank) BestKeeper stability value (rank) NormFinder stability value (rank)
18S rRNA 0.199(5) 0.84(1) 0.132(5)
Bactin 0.136(4) 1.89(5) 0.083(4)
GAPDH 0.106(2) 1.61(4) 0.023(2)
EFl-a 0.106(1) 1.53(3) 0.014(1)
SDHA 0.125(3) 0.98(2) 0.040(3)
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