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Table 1 Characteristics of 10 candidate reference gene primers used in this study
LA 51955 -3") eI /bp YrHasseoR/ % [EVEE4
Gene Primer sequence (5'=3") Amplicon length PCR efficiency Regression coefficient
F:TGACATGGGTGATGGGATGC
185 R:AACTGAAATACTGCCCGTGCT 179 108.36 0-992
F:CACATTGGGTGTGAAGCAGC
ofla S 2 A - 110 104.47 0.999
R:TGTAGCTGCCGACCTCTTTC
F:AATGGCTTTGGTCGCATTGG
sapdh 155 105.01 0.999
8ap R:ACGGTGCCCTTGTATGTTCC K
F:CGTCAGTGGCATCGCAAAAT
bl 198 103.36 0.995
P R:AATGCGCTTCAGCAAAGCAA
F:AGGTGGTGGTTTCTGGCAAA
ps3 153 105.22 0.998
P R:CCTTGATCCCAAGCACACCT K X
F:TGGGTCCGGTTTCACATCTC
tuba R:TACCATGAAGGCACAGTCCG 178 98.76 0-999
F:CTGTGACTGCCTGCAAGGAT
b, 199 95.53 0.994
ubp R:AAGTTGGTGAACGGACAGGG o
F:CACTGGCATCGTCTTGGACT
actp A - 172 96.78 0.991
R:CTCGGCTGTTGTGGTAAAGC
F:CGCTGGTGACGCAAAAGAAG
/1 186 107.00 0.998
<18 R:TCCCAAGGTTTCACGTCCAG
e F:CTTGCACCTCTGCTCACACT L3 o717 0008

R:ACAAGGAAACCACCCTCACC
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figure A.
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Fig.1 Primer-specific PCR product electrophoresis detection results (A) and qRT-PCR melting curve
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Figure A shows the expression stability values (M values) of

each candidate gene. The V value in figure B represents the variation coefficient of pairwise combinations of reference genes. The M,F,F & M

and F&.L in figure A and B represent male tissues , female tissues, tissues of between-sex and embryo &. larvae stages, respectively.
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Fig. 3 The expression stability M-value (A) and optimal reference gene number (B),

as well as stability ranking (C-F) of the 10 candidate genes based on geNorm analysis
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IR R E (R BE B 5 7R S ] 25 ZH R ef 18 Fl rps3 1Y
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R, TEMRG FI g R B AN 8] % & B B, tuba F gapdh
FRIR AR E (K AA) s MEPE R R 2, ruba T
ef13 MY R IR B Ra G (K] AB) 5 Ik s IR AR [ 41 4
efla Ml ef 1B (RN BT AE (E1AC) 5 P51 ] £5 4 41
ef 13 Fl ef la R FARE (K14D) .

5)RefFinder 73 Hr &5 4 . 40t L3k 4 Fh B3 (ge-
Norm , NormFinder , BestKeeper 2% /4 Fl tb 38 ACt %)
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Table 2 Expression stability values of the 10 candidate genes based on NormFinder software analysis

B NS AL TSR A B R B R ZH 2 TR AL P ] 2% 21 81
Candidate reference gene Embryo and larvae stages Female tissues Male tissues Tissues of between-sex

18S 0.440 0.364 0.675 0.523

efla 0.510 0.486 0.185 0.369

gapdh 0.139 0.516 0.761 0.665

rpl4 0.935 0.801 0.520 0.701

rps3 0.507 0.579 0.384 0.473

tuba 0.212 0.371 0.487 0.428

tubp 0.601 0.769 0.917 0.918

actf 0.246 0.431 0.674 0.668

ef1p 0.537 0.340 0.339 0.324

sdha 0.807 0.630 0.760 0.692

F3 E T BestKeeper TR IO MEEBRERIEREESH
Table 3 Stability parameter of the 10 candidate genes based on BestKeeper software analysis

({fjil(ijp Ct E:fjiter 18S efla gapdh rpld rps3 tuba tubp actp ef1p sdha
SD 1.32 1.01 1.12 1.86 1.06 1.05 1.44 1.29 1.23 1.63
EEL CV/% 5.45 5.60 5.33 9.28 5.68 5.20 7.66 6.73 6.17 6.76
F SD 1.12 1.11 1.55 1.58 1.07 1.08 1.70 1.16 1.11 1.64
CV/% 5.00 6.65 8.25 8.45 6.15 5.81 10.00 6.93 5.84 7.62
M SD 1.38 1.00 1.45 0.77 0.99 1.14 1.38 1.44 0.95 1.55
CV/% 6.11 5.87 7.40 4.22 5.64 5.97 8.54 8.08 4.94 7.26
FRM SD 1.24 1.06 1.57 1.20 1.03 1.14 1.48 1.36 1.02 1.58
CV/% 5.52 6.29 8.16 6.47 5.85 6.02 8.91 7.87 5.32 7.36

TE: R M, F L FMAIERL 43 AR R ZH 21 MERRAS [ L 20 M 14 SR, LU RS RIS R A AR & B BB . Note: The M, F,

F&.M and E&.L in table represent male tissues, female tissues, tissue of between-sex and embryo &. larvae stages , respectively.
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Screening of optimal internal reference genes
for qRT-PCR in Bellamya purificata

GUO Xuepeng', WEN Yanhong®, .UO Fuguang”, WANG Zhigiang”,ZHU Dongmei', ZHOU Xiaoyun'

1.College of Fisheries ,Huazhong Agricultural University/ Key Laboratory of Freshwater Animal Breeding ,
Ministry of Agriculture and Rural Affairs of the People’s Republic of China, Wuhan 430070, China;
2.Liuzhou Aquaculture Technology Extending Station , Liuzhou 545006, China

Abstract To select optimal reference genes to improve the accuracy of qRT-PCR analysis results in
the freshwater snail Bellamya purificata, ten commonly used reference genes, including actf . 18S . gapdh .
efla. eflB.rps3.rpld. tuba . tubfs and sdha were chosen as candidate genes, and geNorm, NormFinder,
BestKeeper, ACt and RefFinder were used to assess their expression stability during the embryonic and lar-
val stages, as well as across different tissues and between sexes in adult individuals. The results showed
that, the expression stability of the candidate genes during the embryonic and larval stages was ranked as
follows : gapdh=tuba>>185=>efla>>ef18 =>rps3=>actB >>1tubp >sdha>rpl4.In terms of inter-tissue expres-
sion stability between female and male individuals, the expression stability of the candidate genes were
ranked as ef13>tuba>rps3>>efla=>18S>act>gapdh=>sdha>tub >rpl4 for females, and efla>rps3>
ef18 >rpld=>tuba = act > 18S>gapdh=tubf >>sdha for males, respectively.In terms of tissue expression
stability between sexes, the ranking was as follows: ef13>efla>rps3>tuba>>18S>act > gapdh=rpl4>>
sdha>>tubf.Consequently , gapdh and tuba are recommended as reference genes for qRT-PCR analysis dur-
ing the embryonic and larval stages, ef13 and tuba are suggested as reference genes for qRT-PCR analysis
across female snail tissues, efla and rps3 are suggested as reference genes for qRT-PCR analysis across
male snail tissues, while ¢fla and ef1f are the most appropriate for qRT-PCR analysis between sexes in B.
purificata.

Keywords Bellamya purificata; qRT-PCR; reference gene; expression stability
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