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RNA-Seq (quantitative) analysis of the stress gene in
Drosophila cells treated with parathion
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Abstract [Objectives] To investigate stress gene expression, and quantitative changes in the expression of this gene, in
Drosophila S2 cells treated with parathion, and provide a basis for further analysis of insect stress reactions and molecular
toxicology. [Methods] The cytotoxicity and cell survival rate of Drosophila S2 cells were tested using CC-8 reagents and a
cell count plate. Application of RNA-Seq and qRT-PCR to detect differentially expressed genes and quantitative changes in
gene expression. [Results] Cells exposed to 35 pg/mL parathion had high survival rates. Analysis of changes in gene
expression with RNA-Seq revealed that 481 genes were up-regulated and that 52 displayed significant changes. These included
oxidative stress genes, detoxification genes and immune related genes. [Conclusion] Identifying genes that are differentially
expressed in response to cytotoxicity lays the foundation for analyzing the acting targets of parathion and the mechanism
underlying resistance to this pesticide.
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Fig. 1 Morphological changes and apoptosis in S2 cells induced by parathion, observed by inverted phase contrast

microscope
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DAPI

Normal cells under inverted microscope: smooth surface of the round ball, Trypan blue don't dye, DAPI uniform dyeing;
Parathion processing cells: surface shrinkage, overall, dead cells stained by Trypan blue, and the nucleus dye more bright by

DAPL
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Fig. 2 Cytotoxicity assay using CCK-8 kit
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Using CCK 8 concentration of the kits series of the change

of cytotoxicity, the concentration of the selected cells have

strong resistance to 35 pg/mL, under the concentration, the
cell viability is higher, so cytotoxicity is low.
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Table 1 Primer sequences used for real-time quantitative RT-PCR

5'-3
Gene name Primer name Primer sequence
) Sense, Cyp6a8 AGAAGACCGACAAGCAC
CytochromeP430-6a8  Cypbas Anti-sense, Cyp6as8 CCAGTCAGGGGGTAGAA
Major Facilitator Superfamily  Sense, MFS3 ACAAGAAGTCCTACACAT
Transporter 3(MFS3) Anti-sense, MFS3 CACCATACCGTCACAGTC
Odorant-bindingprotein 99a(Obp99a)  Sense, Obp99a ACAAGAAGTCCTACACA
Anti-sense, Obp99a ACCATACCGTCACAGTC
CG5321 Sense, CG5321 TGGAAGGTGGTGCCAAGAA
Anti-sense, CG5321 AAGGGGAGCGAGGCAGTTAG
NADH dehydrogenase subunit4(ND4)  Sense, ND4 GTTGGAGGAGCTGCTATA
Anti-sense, ND4 GTTTATGTTCTTCTGGGTTA
NADH dehydrogenase subunit3(ND3 Sense, ND3 ATCCAAAATCTTCATCTC
Anti-sense, ND3 TTCATGGTATAATCCAAT
ATP synthase FO subunit 6 (ATP6) Sense, ATP6 ATTTGCTCATTTAGTTCC
Anti-sense, ATP6 AAGATCCTGTATTTCCTA
Cytochrome b(CYTB) Sense, CYTB CGAGGAATTTATTACGGT
Anti-sense, CYTB GTGGCATTATCAACAGCA
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Fig.3 RT-PCR analysis differential expression ratio of selected targetsgenes form RNA level

8 Cyp6a8 Obp99a CG5321 MFS3 ND4 ND6 ATP6 CYPB
35 ppm +
Turkey *P<0.05 **P<0.01 18S rRNA pmhact
qRT-PCR validation differential expression ratio of selected targets Cyp6a8, Obp99a, CG5321, MFS3, ND4, ND6, ATP6 and

CYPB under 35 ppm treatment its express change of the quantity. Data in the figure are mean+SE. The asterisk indicates

significant difference exits between control and processing (*P <0.05 **P <0.01, Turkey’s test). The relative expression

ANCE

level of four genes are determined by 2~ method and 18S rRNA is selected as the housekeeping gene. The same below.
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