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Screening Reference Genes and Evaluating of Their Expression Stability for gRT-PCR
Normalization in Chilo suppressalis (Lepidoptera: Pyralididae)
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Abstract: [Objective] We aim to screen reference genes stably expressed in striped stem borers (SSB), Chilo
suppressalis, under certain conditions, to lay a foundation for the study on the gene expression in SSB. [ Method]
According to the results of SSB transcriptome data, 11 candidate genes from SSB were selected and their expression
stability was detected under different treatment conditions (including development duration, tissues, feeding on different
diets and rice varieties, dSRNA and mixed samples under temperature stress, insecticide treatment), by using real-time
fluorescence quantitative PCR. The stability of the 11 candidate genes was evaluated by RefFinder, BestKeeper, GeNorm,
NormFinder and AC.. [ ResultJAK, RPL10 and EF1 were highly stable in different development durations; EF1, TUB and
ACTB were highly stable in different tissues. TUB, RPL10 and EF1 were relatively stable under temperature stress. TF4
and ACTA were stable in insecticide treated samples. TUB, TF4, EF1 and RPL10 were stable in samples fed on different
diets. TUB and EF1 were stable reference genes in samples fed on different rice varieties. TUB, AK, ACTB and EF1 were
stable in the sample treated with dsRNA. EF1, TUB and ACTB were stable in mixed samples. [ Conclusion] It provide
a reference for selection of suitable reference gene under different test conditions, and also provide more reliable and
accurate data for research in gene expression in rice SSB.

Key words: Chilo suppressalis; reference gene; gRT-PCR; gene expression
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Table 1. Function, primer sequence and amplicon characteristics of the candidate reference genes used in this study.
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referencegene.php?type=reference). BestKeeper?),
GeNorm!®!, NormFinder(®4& />t 4 F1 AC, 1857,
PRAR 3% N S IR FE R [ 261 R R A Rase 1.
MR 3K,

2 RS

2.1 SR SR REFR TN
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Beta 1 & H F: CTCCGACTTACAGTTAGAGC 4B 4L HEH 104.2 0.994
Beta-tubulin(TUB) R: AGTACTGAATCGACAAGCTC  Cytoskeleton structural protein
KT -1a F: CTGGGTATTGGACAAACTGA  HZHEIAMIZL 451 107.0 0.997
Elongation factor-1a(EF1) R: GAGGTTCCTGTGATCATGTT Structural constituent of ribosome
T 4 F: ATTGCTGTGATAAAGAAGAAC  fiifk GTP 45 & BIREHE IR Y52 & 98.7 0.993
Transcription factor 4(TF4) R: AGAAGGTGGTGGACTCAAC Catalyze GTP binding to the

acceptor of ribosome
Y - 3- T 7 ot F: GGGTATTCTTGACTACAC PEREMFRS Glycolytic enzyme 105.9 0.995
Glyceraldehyde-3-phosphate R: CTGGATGTACTTGATGAG
dehydrogenase(GAPDH)
WzhER AL F: GTCGCTTCCCAAATTACATC Z 5MMHES . GhF RN se 103.5 0.987
Actin A1(ACTA) R: CTCCATATCGTTCCAGTCG Involved in cell motility, structure

and integrity
Beta W3hiE A F: GATCATGTTTGAGACCTT Z 5MRREs. kA e gt 97.6 0.992
Beta-actin(ACTB) R: GATCTTCATGAGGTAGTC Involved in cell motility, structure

and integrity
K AR B F: CTGAAGAAGTACCTTACC 2 g AR I S HE RS Key enzyme 99.4 0.996
Argininase kinase(AK) R: CAATCCAGCAGAGTTGAG F cellular energy metabolism
EhERER S2 F: CAACGATGAGGTCTTGAAGA  ZHEA I ik 45 44 102.1 0.990
Ribosomal protein S2(RPS2) R: CGATCTTGTTACCCCAGTAG Structural constituent of ribosome
R S3 F: CGGAGATCATCATTATGG R NN Ry | 103.5 0.989
Ribosomal protein S3(RPS3) R: GAGTTTGTATCTGAGAGAC Structural constituent of ribosome
EhERE R S5 F: TACTGCCATAATCAACTCCG R S 105.4 0.992
Ribosomal protein S5(RPS5) R: TTAGATGAACCCTTAGCAGC Structural constituent of ribosome
AR EE L10 F: GACTTGGGTAAGAAGAAG (R NSNS Ry | 101.4 0.989

Ribosomal protein L10(RPL10)

R: GATGACATGGAATGGATG

Structural constituent of ribosome
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Fig. 1. Expression levels of candidate reference genes (C; values).
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Fig. 2. Comparison of the rankings in candidate reference genes expression stability in development durations of C.
suppressalis, across different tissues of C. suppressalis, exposed to different temperatures or insecticides.
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Table 2. Ideal reference genes across different experimental conditions according to software analysis.
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Fig. 3. Comparison of the rankings in candidate reference gene expression stability of C. suppressalis fed on different diets,
reared on different rice varieties, under dsSRNA treatments or in all the tested samples of C. suppressalis.
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