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Advances in reference gene for real-time quantitative reverse
transcription PCR (qQRT-PCR) of insects research
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(1. Yangtze University, Jingzhou 434025, China; 2. Department of Plant Protection, Institute of Vegetables and Flowers, Chinese
Academy of Agricultural Sciences, Beijing 100081, China)

Abstract Real-time quantitative reverse transcription PCR (qQRT-PCR) is one of the most commonly used technologies for
genes expression analysis, with its high sensitivity, specificity, veracity, etc. In order to avoid differences of RNA quality and
efficiency of reverse transcription, it is necessary to use housekeeping gene as the reference for data normalization. Some
researches indicate that different reference genes should be selected regarding different experimental conditions and different
insect species. Here, we summarized the advances in reference genes for QqRT-PCR of insects research. This review provides a
comprehensive understanding of selecting appropriate reference genes for qRT-PCR in insect molecular biological studies.
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Table 1 Commonly used reference genes for insects
Gene symbol Full Chinese gene name Full English gene name
18S rRNA 18S RNA 18S ribosomal RNA
28S rRNA 28S RNA 28S ribosomal RNA
B-actin B- Beta actin
EF1-a a- Elongation factor 1 alpha
SDHA A Succinate dehydrogenase A
rspL40 L40 Ribosomal protein L40
BTF3 3 Basic transcription factor
rsp27 S27 Ribosomal protein S27
RPL18 L18 Ribosomal protein L18
RPS18 18S Ribosomal protein S18
a-Tub a- Alpha tubulin
B-Tub B- Beta tubulin
RpL32 L32 Ribosomal protein 49/L.32
RPL13 L13 Ribosomal protein L13
UBC Ubiquitin conjugating enzyme
RPS15 158 Ribosomal protein S15
RPS11 11S Ribosomal protein S11
TBP TATA TATA-Box binding protein
GST -S- Glutathione-S- transferase
RPS3 3S Ribosomal protein S3

G6PDH -6- Glucose-6-phosphate dehydrogenase
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RNA 18Sribosomal RNA 18SrRNA  28S
RNA 28S ribosomal RNA 28S rRNA
-3- - (Glyceraldehyde-3-
phosphate dehydrogenase GAPDH) -

Beta actin f-actin 1 Elongation

factor-1 alpha EF1-a A
(Succinate dehydrogenase complex subunit
A SDHA) Sekalska et al. 2006 1
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Chen and Lu 2014 TBP
Bansal et al. 2012 o-TUB
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Sun et al.
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2 3 n
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Toutges 2010 rps6 rpL13
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Bagnall and Kotze
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Yuan
et al. 2014
Li
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2014 Zhang 2015
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Shakeel 2015
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