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 72.2% (5/18)  52.3% (23/44)  
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 Zhou et al. (1998) 
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 650bp  (  

B)  PCR 

 DNA  

GenBank  Wolbachia  

wsp  99%

 Wolbachia  

202 

 77  Wolbachia

 38.1%  B  

19.4% (25/129) Nauru  69.4% 

(43/62) AN  81.8% (9/11)

 356 

 124  Wolbachia 

 34.8% B  17.7% (41/232)

(A)  PABSF/PABSR (PABSF: AGCGCAGTTTACTGAGTTCA; PABSR: ACGGGCAGTGTGTACA
AGACC)  16S rDNA M: Bio100 DNA LadderTM ; Lane 1  ( );
Lane 2  (TABTB118); Lane 3  (TABTNa54) (B) 

 wsp81F/wsp691R (wsp81F: TGGTCGAATAAGTGATGAAGAAAC; wsp691R: AAAAATTAAACGC
TACTCCA)  Wolbachia M: Bio100 DNA LadderTM ; Lane 1  ( ); Lane 2  Wolbachia 

 (TABTNa60); Lane3  Wolbachia  (TABTB116)  
Fig. 1.  (A) Detection of 16S rDNA from secondary endosymbionts of Bemisia tabaci  by using primer set PABSF/

PABSR (PABSF: AGCGCAGTTTACTGAGTTC A; PABSR: ACGGGCAGTGTGTACAAGACC). M: Bio100
DNA LadderTM; Lane 1: water (control); Lane 2: Bemisia tabaci (TABTB118); Lane3: Bemisia tabaci
(TABTNa54). (B) Detection of Wolbachia by using primer set wsp81F/wsp691R (wsp81F: TGGTCGAATAA
GTGATGAAGAAAC; wsp691 R: AAAAATTAAACGCTACTCCA). M: Bio100 DNA LadderTM; Lane 1: water
(control); Lane 2: Bemisia tabaci (TABTNa60); Lane3: Bemisia tabaci (TABTB116). 
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Table 1.  The infective ratio of secondary endosymbiot and Wolbachia in Bemisia tabaci populations of Taiwan 

 Secondary endosymbiont Wolbachia 
 population individual population individual 

biotype B 
82.2% 

(106/129) 
82.3% 

(191/232) 
19.4% 

(25/129) 
17.7% 

(41/232) 

biotype Nauru 
9.7% 
(6/62) 

10.3% 
(11/107) 

69.4% 
(43/62) 

63.6% 
(68/107) 

biotype AN 
0% 

(0/11) 
0% 

(0/17) 
81.8% 
(9/11) 

88.2% 
(15/17) 

total 
55.4% 

(112/202) 
56.7% 

(202/356) 
38.1% 

(77/202) 
34.8% 

(124/356) 
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20 14 

 70%

 

(55.4%)

 PCR 

 PCR 

 

(Sandström et al., 2001; Tsuchida et al., 

2002; Zchori-Fein and Brown, 2002)  

 (A. pisum) 

 16S rDNA  Proteobacteria 
Streptomyces coelicolor ( ) 16S rDNA  1000  bootstrap 

P S  
Fig. 2.  Phylogenetic tree of the secondary endosymbionts of Bemisia tabaci. The 16S rDNA sequences of the

secondary endosymbionts, representatives of the Proteobacteria, and gram-positive bacteria (as outgroup)
were analyzed by neighbor-joining method. The bootstrap values obtained with 1,000 resamplings are
shown at the nodes. P: primary endosymbiont; S: secondary endosymbiont. 
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82.2% (106/129) Nauru  9.7%

 AN 

B  non-B 

 (Nauru  AN) 

 (p < 0.001)

 

( )  

 8 

 Wolbachia  wsp  1000  bootstrap  
Fig. 3.  Phylogenetic tree of Wolbachia based on wsp gene sequences. The tree has been constructed by

neighbor-joining method. The bootstrap values obtained with 1,000 resamplings are shown at the nodes. 
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Studies on the Secondary Endosymbionts of Bemisia tabaci 
(Gennadius) (Hemiptera: Aleyrodidae) in Taiwan 
 
Yung-Chang Hung, Chiun-Cheng Ko*, and Chung-Hsiung Wang 

Department of Entomology, National Taiwan University, Taipei 106, Taiwan 

ABSTRACT 

The 16S ribosomal DNA (rDNA) of the secondary endosymbiont and 
Wolbachia-specific gene, wsp (cell surface protein of Wolbachia), were 
amplified and sequenced. Based on the occurrence of 16S rDNA and wsp by 
PCR, more than 55% and 38% of examined B. tabaci populations (n = 202) 
harbored secondary endosymbiont and Wolbachia, respectively. Molecular 
phylogenetic analysis of 16S rDNA sequences showed that the secondary 
endosymbiont was located in the γ-3 clade of a subdivision of the 
Proteobacteria. Wsp gene sequences revealed that the Wolbachia found in B. 
tabaci populations of Taiwan belong to group B and subgroup Con/Rug. The 
results also showed that the carrying/infection rate of secondary 
endosymbiont/Wolbachia might be related to the biotype of B. tabaci. 

 
Key words: Aleyrodidae, Bemisia tabaci, secondary endosymbionts, biotype, 

Taiwan 
 
 




