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Detection and phylogenetic analysis of prokaryotic endosymbionts in Bemisia tabaci
RUAN Yong-Ming LIU Shu-Sheng” Institute of Applied Entomology Zhejiang University Hangzhou 310029 China

Abstract Whiteflies are plant sap-feeding insects that harbor prokaryotic symbionts including primary and secondary
endosymbionts. In this study PCR-based detection of prokaryotic endosymbionts of a Bemisia tabaci B biotype and a
non-B biotype China-ZHJ-1 population in Zhejiang China was performed. Both B and non-B biotype populations
harbored a common primary endosymbiont but different secondary endosymbionts. A secondary endosymbiont of the
family Enterobacteriaceae was detected in the B biotype population but not in the non-B biotype. Two other secondary
endosymbionts  Wolbachia and Arsenophonus  were detected in non-B biotype population but not in B biotype.
Phylogenetic analysis of primary endosymbionts based on 16S rDNA indicates that the non-B biotype is native to China
while the B biotype is an invasive biotype.
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Table 1 Whitefly populations used in this study and the GenBank accession numbers of 16S rDNAs of their primary endosymbionts

GenBank

Population code Collecting locality Host plant Biotype GenBank accession no.
KEN 3 Kenya Manihot esculenta Unknown AF400460
MEX 12 Mexico Nicotiana tabacum Unknown AF400461
MEX 4 Mexico Unknown Unknown AF400462
TAN 15 Tanzania Manihot esculenta Unknown AF400463
TAN 18 Tanzania Manihot esculenta Unknown AF400464
TAN 3 Tanzania Manihot esculenta Unknown AF400465
UG 23 Uganda Manihot esculenta Unknown AF400466
UG 26 Uganda Manihot esculenta Unknown AF400467
Unknown Unknown Unknown Unknown AY266104
Unknown Hangzhou Zhejiang China Brassica oleracea var. capitata B AY860528
ZH]-1 Xiaoshan Zhejiang China Gossypium hirsutum non-B AY860529
Unknown Unknown Unknown B AF211870
AUS 1 Australia Euphorbia cyathophora Unknown AF400450
AZ A AZ USA Gossypium hirsutum Unknown AF400451
AZ B AZ USA Euphorbia pulcherrima Unknown AF400452
CAL A CA USA Gossypium hirsutum Unknown AF400453
CAM W15 Cameroon Manihot esculenta Unknown AF400454
CUL Mexico Cucumis sativus Unknown AF400455
BR 8 Brazil Vitis vinifera Unknown AF400456
IN 34 India Glycine max Unknown AF400457
IS5 Israel Wild Euphorbia spp. Unknown AF400458
JAT Puerto Rico USA Jatropha gossypifolia Unknown AF400459
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Table 2 Occurrence of prokaryotic endosymbionts of Bemisia tabaci and their GenBank accession numbers
Biotype Primary endosymbiont Secondary endosymbiont Wolbachia Arsenophonus
B AYB60528 42/42 AY860530 4/4 0/20 0/30
Non-B ZHJ-1 AYB60529 37/37 0/4 AY850932 5/20 AY860531 15/15
Notes Data in the table indicate rate of infection.
A3 TR R SIEE R £ 3k A w1 16S rDNA &9 145 38 8 547
Table 3 Genetic distances between 16S rDNA of primary symbionts of different population of Bemisia tabaci
GenBank 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
ACCBSSIOH numhers
1. AF400460 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2. AF400461 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3. AF400462 0.01 0.02 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4. AF400463 0.01 0.02 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5. AF400464 0.01 0.02 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6. AF400465 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7. AF400466 0.01 0.02 0.03 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8. AF400467 0.05 0.06 0.06 0.06 0.06 0.05 0.06 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
9.AY266104 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10. AY860528 0.00 0.01 0.02 0.01 0.01 0.01 0.02 0.05 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11. AY860529 0.01 0.02 0.03 0.01 0.02 0.02 0.03 0.06 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12. AF211870 0.00 0.01 0.02 0.01 0.01 0.01 0.02 0.05 0.01 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13. AF400450 0.01 0.01 0.02 0.01 0.01 0.01 0.02 0.06 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14. AF400451 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.05 0.01 0.01 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15. AF400452 0.00 0.01 0.02 0.01 0.01 0.00 0.02 0.05 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16. AF400453 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.05 0.00 0.01 0.02 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
17. AF400454 0.01 0.02 0.02 0.01 0.01 0.01 0.02 0.06 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
18. AF400455 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.05 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00
19. AF400456 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00
20. AF400457 0.01 0.01 0.02 0.01 0.02 0.01 0.02 0.05 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
21. AF400458 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.05 0.01 0.00 0.02 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.01 0.00
22. AF400459 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.05 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00
Note In the lower triangle are the values of genetic distance while in the upper triangle the values of standard error.
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B ZH]-1 B
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Fig. 2 Phylogenic tree of primary symbionts of Bemisia tabaci based on the 16S rDNA sequences
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