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Cloning and RNA interference analysis of the Sitobion avenae
salivary protein C002 gene
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Abstract [Objectives] To study the function of the C002 salivary protein gene in the aphid Sitobion avenae (F.). [Methods] A
C002 gene was cloned based on the C002 gene of A. pisum. Real-time quantitative PCR and RNAi experiments were then
conducted to explore the expression patterns and the function of this gene. [Results] Bioinformatics analysis shows that the
cloned sequence contained a 663 bp open reading frame encoding a protein of 220 amino acid residues. It was therefore named
SaC002. Transcripts of SaC002 were detected in all stages of S. avenae, and its expression reached the highest level in 2nd
instar nymphs. RNAI analysis revealed that S. avenae fed with dsC002 were disturbed, and that the expression levels of C002
decreased by 54% and 69% after continuous feeding for 4 d and 6 d, respectively; significantly lower than in the control group
(P<0.01). Larval survival rates decreased by 32.2% and 53.3% compared to the control group after continuous feeding for 4 d
and 6 d. When S. avenae were fed aphid-susceptible wheat (Beijing 837) after feeding on dsC002 for 4 d, its survival rate
decreased rapidly within a short time. On day 6 and 8, the survival rate dropped to 44.4% and 35.6%, respectively,
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significantly lower than that of the control group. [Conclusion]

The results indicate that silencing the C002 gene can be

lethal to aphids feeding on specific host plants. SaC002 may serve as a potential target gene for controlling S. avenae.
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<DNA C002F CTCGTCGTGTATCCAGTGCGATAGC 53
¢DNA cloning C002R  GTATGGACAAGCTTATTAAAAACGTCG
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1 EKEH C002 cDNA FH R EHDHEERFT

Fig. 1 The cDNA sequence of C002 in Sitobion avenae and its putative amino acide sequence
23
Arrow indicates the signal peptide cleavage site, the first 23 amino acids is supposed to be a signal peptide.

89 —m8M8M8M8— A. glycines

100 A. gosspii

97

T. cltriclda

S. graminum

S. avenae

100 | M. pisum
100 A. pisum

D. noxia

0.05

2 EREURHECYHERER C002 89K
Fig. 2 Phylogenetic relationship of the saliva protein C002 of Sitobion avenae with these of other agriculturally
important aphid species

A.gosspii  gb|AHX71991.1| A.glycines gb AEV66513.3 A. pisum ref XP_001948258.2
D.noxia gb AEP03182.1 ; M. persicae ref XP_001948358.1 S.graminum KC977563 ;
T.citricida; S.avenae 1 000 Bootstrap

Data in the figure on the branch node indicate the Bootstap test values of 1 000 replicates. The bar represents the estimated
number of substiutions at each amino acid locus.
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Table 2 Survival rate of Sitobion avenae on wheat plants at different time point after feeding the artificial diet added

with dsC002
Survival rate (%)
Food sources 2d 4d 6d 8d
93.3+6.67Aa 84.4+3.85Aa 77.8+3.86Aa 75.6+3.85Aa

Pure artifical diet
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80.0+3.85Aa
Wheat plant

55.6+3.85Bb

44.4+6.67Bb 35.6+3.85Bb

+SE

P<0.05 P<0.01

Data in the table are mean+SE, and following by different lowcase letters indicate significantly different at 0.05 level, while
following by different uppercase letters indicate significantly different at 0.01 level.
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