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Detection and phylogenetic analysis of Wolbachia in wheat and soybean
aphids in China
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Abstract: Wolbachia is a group of intracellular symbionts ubiquitous in arthropods. To investigate the
Wolbachia infection in Chinese aphids we amplified the wsp gene of Wolbachia in different geographical
populations of three wheat aphids ( Sitobion miscanthi Schizaphis graminum and Rhopalosiphum padi)
and one soybean aphid ( Aphis glycines) in this study. The results showed that Wolbachia was not
detected in the three wheat aphids. In A. glycines Wolbachia was only detected in two geographical
populations of Beijing and Hangzhou with the infection rates of 95. 8% and 22. 9% respectively.
Moreover the sequenced samples were infected with single Wolbachia strain. The Blastn search results
showed that wsp gene sequences are similar among Wolbachia strains isolated from A. glycines and from
some distantly related host insect species. The wsp gene phylogeny revealed that Wolbachia strains
isolated from A. glycines belong to Wolbachia B supergroup CauB group. This study provides the data
for further investigation on host range and strain diversity of Wolbachia in Chinese aphid species.
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Table 1 Aphid samples and their Wolbachia infections in China

(E)/ (N

Aphid species Collection locality ~ Longitude/Latitude

Number of
Collecting date Host plants

individuals tested

Wolbachia
Number of individuals

with Wolbachia infection

101°45°/36°38~ 2009-07-02 17 0

Sitobion miscanthi Xining Qinghai Wheat
84°457/43°20" 2009-04-25 15 0

Shihezhi Xinjiang Wheat
104°427/31°48" 2009-0347 15 0

Jiangyou Sichuan Wheat
102°54/23°01° 2008-08-24 21 0

Honghe Yunnan Wheat
108° 4°/34°16~ 2009-04-02 22 0

Yangling Shaanxi Wheat
112° 57/37°8° 2009-04-25 10 0

Schizaphis graminum ~ Taiyuan Shanxi Wheat
114°27/30°5~ 2009-0540 5 0

Rhopalosiphum padi Wuhan Hubei Wheat
118°7°/32°0° 2009-0545 15 0

Nanjing Jiangsu Wheat
116°47/39°9 200906440 5 0

Beijing Wheat
113°6°/34°7~ 2009-05-20 18 0

Zhengzhou Henan Wheat
116°47/39°9~ 20080724 24 23

Aphis glycines Beijing Soybean
120°1°/30°2° 2008-08-05 35 8

Hangzhou Zhejiang Soybean
106°20°/35°30" 2008-04-03 5 0

Liupanshan Ningxia Wormwood
1.4 wsp ( NeighborJoining NJ) Wolbachia
MEGA 5.05 ( Tamura et al. 2011) Kimura 2-
parameter
o wsp ( pairwise deletion)
o NCBI ( http: //www. ncbi. nlm. nih.
gov/) Blastn 2.1 Wolbachia
o Zhou( 1998) wsp 3 ( N
Wolbachia ) Wolbachia o 3
o wWsp MEGA
ClustalW Wolbachia : ( 95.8% )
15 ~6.6. ( 2.9%)( 1),
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2.2 wsp o WSP
Wolbachia NCBI Blastn
wsp 3 Wolbachia
o Wolbachia ( 2)
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Table 2 Blastn results of wsp gene sequences of Wolbachia from Aphis glycines

(%) (%) E GenBank
Host Maximum sequence identity Query coverage E value GenBank accession no.
Tetranychus urticae 99 100 0.0 GU014542
Paederus fuscipes 99 100 0.0 EU916189
Colias erate 99 100 0.0 AB094379
Lycaena phlaeas 99 100 0.0 AB094377
Pieris rapae 99 100 0.0 AB094374
Cnaphalocrocis medinalis 99 100 0.0 HQ336507
Nilaparvata muiri 99 100 0.0 GU289811
Ostrinia furnacalis 99 100 0.0 GU166595
Leptalina unicolor 99 100 0.0 AB094387
Kerria lacca 99 100 0.0 JQ837254
2.3 wsp Wolbachia
wsp (1 wsp
Wolbachia B Wolbachia
Ephestia cautella  Tagosodes orizicolus
Wolbachia ( Bootstrap ~ =100) o Wolbachia
Wolbachia wsp Wolbachia ~ MLST o
0. 7% 2. 4% . Zhou wsp Wolbachia
(1998) Wolbachia B CauB ( West et
wsp 97.5% al. 1998; Jeyaprakash and Hoy 2000; Haynes et al.
Wolbachia E. 2003; Kittayapong et al. 2003; Nirgianaki et al.
cautella T. orizicoluss Wolbachia 2003; Goémez—Valero et al. 2004; Zchori¥ein and
CauB Perlman 2004) ( 2004,
2009; Wang et al. 2009)
3 Wolbachia
Wolbachia o
3
Wolbachia Wolbachia
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94 Nasonia vitripennis (AF020081)

100 Glossina morsitans morsitans (AF020079)
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Fig. 1
1 000

Bootstrap

Encarsia formosa (AF071918)
Tagosodes orizicolus (AF020085)
Aphis glveines Beijing (JX286701)" CauB%l

Ephestia cautella (AF020076) CauB group

Aphis glycines Hangzhou (JX286702)"

Wolbachia wsp

Wolbachia ;

AKX A supergroup

B4 B supergroup

NeighborJoining ( NJ) phylogenetic analysis based on Wolbachia wsp gene sequences

o Numbers near nodes indicate the Bootstrap values from 1 000 replicates. The asterisk highlights the Wolbachia strains isolated from Aphis glycines.

The bar indicates the estimated number of substitutions per site.
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