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Selection of reference genes for transcription expression analysis
in Philosamia cynthia ricini
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Abstract: In order to screen the stable expression reference genes in eri-silkworm(Philosamia
cynthia ricini) s based on the sequence of B-actin, glyeeraldehyde-3-phosphate dehydrogenase
(GAPDH), 18S rRNA and 16S rRNA that are commonly used as reference genes, specific
primers were designed. Real-time quantitative PCR was carried out in four organizations and
nine different developmental stages. Using quantitative approach handle Ct to make relative
standard curve combine with geNorm and NormFinder software to analyze the transcriptional
expression stability of four genes in different tissues and developmental stages. The results
showed that the transcription of B-actin in blood, fat body, midgut, silkgland and larvae, pu-
pae, adult, egg of eri-silkworm was more stable, and can be taken as a suitable reference gene

for quantitative analysis.
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Fig. 4 Expression stability values of the reference genes and the optimum number of reference genes by geNorm
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Table 3 Calculated expression stability values of the reference

genes in different developmental stages by NormFinder

Gene name Stability value Standard deviation

Bactin 0. 040 0.033
GAPDH 0. 045 0.036
185 rRNA 0.129 0.033
16S rRNA 0.150 0.085
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4 NormFinder

Table 4 Calculated expression stability values of the

reference genes in different organs

Gene name Stability value Standard deviation

Practin 0.063 0. 050
GAPDH 0.065 0. 049
18S rRNA 0.092 0.047
16S rRNA 0.120 0.069
b b

[10]
) RNA
hY ’
[11-13]
(7] PCR ,
geNorm  NormFinder

, ACT3.GAPDH .a-Tubulin
,  aTubulin UBC,TBP
UBC .a-Tubulin JACT3 . [l
, RPS15,RPS11,
TUB.EF.,18S.AK . ACT.MACT
) ,PS11, TUB,RPS15,18S,
ACT MACT.EF.AK

o ’

PCR

Bactin GAPDH ,18S rRNA 16S rRNA

o

, Bractin

o GAPDH

18S rRNA B-actin ,
geNorm NormFinder 2

(1]

[2]

b

.2
, 2
GeNorm 18S rRNA GAPDH ,
NormFinder GAPDH 18S
rRNA . 2
,GeNorm
; NormFinder
2
, geNorm o
geNorm o
PCR
R s qPCR

Pugnale P, Latorre P, Rossi C,et al. Real-time multi-
plex PCR assay to quantify hepatitis C virus RNA in
peripheral blood mononuclear cells[J ]. ] Virol Meth-
0ds,2006,133(2) :195-204

Regis S,Grossi S, Lualdls, et al. Diagnosis of pelizae-
us merzbacher disease:detection of proteolipid protein
gene copy number by realtimePCR[J]. Neurogenet-
ics,2005,6(2) . 73-78

Nguyen van N, Taglineger K, Helps C R, et al. Meas-
urement of cytokine mRNA expression in intestinal
biopsies of cats with inflammatory enteropathy using
quantitative real-time RT-PCR[]J]. Vet Immunol Im-

munopathol,2006,113(3/4) :404-414



84 37

[ 4] Tsui N B,Ngek,Loym. Molecular analysis of circulat- [10] Hayati M I, Robert S,Rosanme E, et al. Comparison
ing RNA in plasmal J]. Methods Mol Biol,2006,336 of reference genes for quantitative real-time polymer-
123-134 ase chain reaction analysis of gene expression in sug-

[ 5] Kenneth J, Thomas D L. Analysis of relative gene arcane[ ] ]. Plant Molecular Biology Reporter, 2004,
expression data using real-time quantitative PCR and 22:325-337
the 2¢t method[J]. Methods, 2001, 25:402-408 [11] ; , .

[6] , ; .o [Jl. , 2007, 34

[Jl. (5): 546-550.
,2013,35(4):423-431 [12] Massimo Bionaz, Juan ] L. Identification of reference

[7] . genes for quantitative real-time PCR in the bovine

PCR [D]. : ,2012:19- mammary gland during the lactation cycle[ J]. Physiol
33 Genomics,2007,29:312-319.

[ 8] Vandesompele J, Preter D K, Pattyn F, et al. Accu- [13] Ponton F, Chapuis M P, Pernice M, et al. Evalua-
rate normalization of realtime quantitative RT-PCR tion of potential reference genes for reverse transcrip-
data by geometric averaging of multiple internal con- tion-qPCR studies of physiological responses in Dro-
trol genes[J]. Genome Biol., 2002, 3(7).:0034 sophila melanogaster[J]. J Insect Physiol, 2011, 57

[ 9] Andersen C L, Jensen J L, Orntoft T F. Normalization 840-850.
of realtime quantitative reverse transcription-PCR data: [14]

a model-based variance estimation approach to identify [D]. : ,2014:50-54

genes suited for normalization, applied to bladder and
colon cancer data sets[J]. Cancer Res, 2004, 64 ( . )
(15) :5245-5250

( (D)
[5] , , , . [12]
[J1. , 2000, 22(1): 19-22. [D].
[ 6] LU Yanhui, WU Kong-ming., JIANG Yuying, et al. , 2012.
Mirid bug outbreaks in multiple crops correlated with [13] MA Y H.GAOTL,DANG Z H,et al. Effect of tem-
wide-scale adoption of Bt cotton in China[J]. Sci- perature on the toxicity of several insecticides to
ence, 2010, 328(28). 1151-1154. Apolygus lucorum (Heteroptera; Miridae)[J]. Jour-
[7] WUK, LIW, FENG H, et al. Seasonal abundance nal of Pesticide Science, 2012, 37 (2): 135-139
of the mirids, Lygus lucorum and Adelphocoris spp. [14] s . [M].
(Hemiptera: Miridae) on Bt cotton in northern China , 2008.
[J]. Crop Protection, 2002, 21 997-1002. [15] , , . 6
[8] . [Jl [l » 1999, 38(7). 13-14.
, 2008, 17(3) . 184-187. [16] s ,
[9] . . . 5 [J]. » 2000, 39(4) . 26-27.
(1. , 2013, [17] . ) ;
39(1): 70-75. [l
[10] s s , , 2011, 48(6): 1661-1668.
(1. . 2006, 32 (2); 272-275.
[11] , . ( : )

[l , 2007, 33(3). 418-421.



