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4 16S tDNA 437
1 DNA 70% 50mmol/L. Taqg  2.5U PCR
4°C 95°C 1min 60°C lmin 72°C lmin 5
DNA 95°C Imin 58°C Imin 72°C Imin 25 72°C
1.3 PCR 10min PCR 95°C Imin
16S rDNA 58°C Imin 72°C 1min 30 72°C 10min
10 28F 5'-TGCAAGTCGAGCG- 1.5 PCR
GCATCAT-3" 1098R 5'-AAAGTTCCCGCCTTATGCGT- 16S rDNA PCR 0.8%
3’ 1000bp 92F 5'- PCR
TGAGTAAAGTCTGGGAATCTGG-3" 1343R 5'-CCCGG- PCR
GAACGTATTCACCGTAG3’ ABI PRISM 377-96
1250bp Sangon BigDye terminator v2.0 GenBank
1.4 PCR
16S rDNA PCR 10 1.6 DNA
25uL 10mmol/L. Tris-HCl pH 8.3 GenBank
Spg DNA 1pmol/LL dNTPs
0.1mmol/LL.  MgCl, 2.5mmol/LL ~ 3.0mmol/L. KCI 1

1 16S rDNA  GenBank
Table 1  Host plant of Bemisia tabaci associations with various endosymbionts and accession numbers of 16S rDNA sequences deposited in GenBank
Host plant 168 rDNA from primary endosymbiont 165 rDNA from secondary endosymbiont  Site of Bemisia tabaci collection
C. sativus cucumber AY429619 AY371187 Peking China
L. escuientum tomato AY429620 - Peking China
N. tabacum tobacco AY371188 AY429614 Peking China
E . pulcherrima poinsettia AY429621 AY429615 Peking China
I. purpurea moming glory AY429622 AY429616 Peking China
C. annuum capsicum AY429624 AY429617 Peking China
B. oleracea cabbage AY429623 AY429618 Peking China
G. hirsutum cotton AF400453 ! AF400472 ! CA USA
C. sativus cucumber AF400455 1! AF400473 1! Sinaloa  Mexico
V. vinifera grape AF400456 ! - SP  Brazil
Euphorbia spp. AF400458 11 - Israel
J . gossypifolia AF400459 1! AF400476 11 Puerto Rico USA
M. esculenta cassava AF400460 ! - Kenya
G . hirsutum cotton - AF400470 ! Phx AZ USA
P . pulcherrima poinsettia AF400452 11 AF400471 11 Tucson AZ USA
Clustral W DNA Alignment
MEGA2.1 2001  Molecular Evolutionary Genetics
Analysia Version2.1 ME 2.1
Minimum evolution UPGMA tree 16S rDNA
Bootstrap 1025 Proteobacteria  Gammaproteobacteria
Replication Oceanospirillales  Halomonadaceae — Zymobacter —group
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2003 6 Paul Baumann University of California 57 |:AY429617
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. 94
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Fig.2  Phylogenetic evolution tree of secondary endosymbionts in Bemisia
tabaci based on partial 16S rDNA sequences
The tree was constructed by UPGMA tree procedure in the software pack-
age MEGA2.1 2001 .The length and bootstrap confidence values of each
branch are indicated above and below the branch respectively.
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Fig.1  Phylogenetic evolution tree of primary endosymbionts in Bemisia

tabaci based on partial 16S rDNA sequences
The tree was constructed by minimum evolution procedure in the software
package MEGA2.1 2001 .The length and bootstrap confidence values of

each branch are indicated above and below the branch respectively.

2.3 16S rDNA

16S tDNA A+T % G+C % 47.7%

16S tDNA G+C % 53.4%
16S rDNA

Gammaproteobacteria
Candidatus Portiera aleyro-

didarum
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Phylogenetic Relationships and Evolution of Endosymbionts in
Bemisia tabaci Based on Partial 16S rDNA Sequences

TAN Zhou-Jin' > XIE Bing-Yan'~  XIAO Qi-Ming YANG Yu-Hong' FENG Lan-Xiang'
U Institute of Vegetable and Flower Chinese Academy of Agricultural Science Beijing 100081 China
% College of Plant Protection Hunan Agricultural University Changsha 410128  China

Abstract Endosymbionts evolute with insects and benefit from each other. Endosymbiont affects the growth fertilizing
and transmitting disease of insect. In order to understand the control methods and evolution mechanism of Bemisia taba-
ci cloning and sequencing of 16S rDNA of endosymbionts in Bemisia tabaci long-term living on different host plants in
Peking were conducted. Molecular phylogenetic trees including about 1000bp 16S rDNA of primary endosymbionts in
Bemisia tabaci and about 1250bp16S rDNA of secondary endosymbionts in Bemisia tabaci were reconstructed. The re-
sults showed that primary endosymbionts in Bemisia tabaci were Proteobacteria Gammaproteobacteria Oceanospirillales
Halomonadaceae Zymobacter group Candidatus Portiera aleyrodidarum and secondary endosymbionts in Bemisia tabact
were Proteobacteria Gammaproteobacteria Enterobacteriales  Enterobacteriaceae . The endosymbionts from Bemisia taba-
ci of different host plants and other countries might belong to different ecological types of one species. The conclusion
could be drawn that there are independent acquisition of various endosymbionts in Bemisia tabaci from different host pla-
nts and endosymbionts play important roles on Bemisia tabaci accommodation with different environment.
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