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Discrimination of cryptic species MEAM1 and MED of Bemisia tabaci

( Hemiptera: Aleyrodidae) by using TagMan allele-selective PCR

YAO Jing' > GUO XiaoJun® WANG Su> WANG Yu-Chao’ LUO Chen® " ZHANG Fan® LI Shao-
Qin' " (1. Hubei Insect Resource Utilization and Sustainable Pest Management Key Laboratory College
of Plant Science and Technology Huazhong Agricultural University Wuhan 430070 China; 2. Institute
of Plant and Environmental Protection Beijing Academy of Agriculture and Forestry Sciences Beijing
100097 China)

Abstract: The whitefly Bemisia tabaci is considered taxonomically as a species complex which contains
some destructive pests worldwide. Two of the most prevalent cryptic species are B. tabaci Middle East—
Asia Minor 1 ( MEAMI1) and Mediterranean ( MED) . They are invasive cryptic species and often occur
in some areas in China. The MED particularly has strong resistance to some insecticides and is more
difficult to be controlled. In this study TagMan allele-selective PCR was used for high-throughput allelic
discrimination of MEAM1 and MED. A single nucleotide polymorphism ( SNP) in a conservative region of
the mitochondrial cytochrome oxidase I ( mtDNA COI) gene was selected as the amplification target. The
TagMan-MGB fluorescent dye-abeled was used in real4ime quantitative PCR. Fourteen populations of B.

tabaci collected from Beijing were identified with the method. The results showed that all samples of B.

tabaci clustered with the known MED species as shown by the higher fluorescence of FAM dye in scatter
plot analysis of fluorescence data suggesting that all Beijing populations examined are MED. The results
prove that the method has the advantage of SNP genotyping with which MEAM1 and MED can be
identified rapidly reliably and high-throughput and this provides a new alternative way for identification
of cryptic species and important information for management strategy selection.
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Table 1 Samples of Bemisia tabaci in Beijing

(°E) (°N)
Sample no. Collection location Population code Host plants Collection date Longitude Latitude
1 HD4 2012.07.31 116.32 39.96
Weigongecun Haidian Cucumber
2 HD=2 2012.06.28 116.29 39.94
Banjing Haidian Eggplant
3 XDQ 2011.09.22 116.58 40.00
Xiedao Chaoyang Eggplant
4 SY 2011.09.15 116.88 40.10
Dasungezhuang  Shunyi Tomato
5 Fsp 2011.12.13 116. 14 39.75
Hancunhe Fangshan Pepper
6 DX-=2 2012.07.20 116.38 39.67
Weishanzhuang Daxing Sunflower
7 FT 2012.07.10 116.35 39.83
Huaxiang Fengtai Pumpkin
8 TZ 2012.07.19 116. 66 39.92
Yongshun Tongzhou Sunflower
9 cp4 2012.08. 04 115.99 40.21
Liucun Changping Eggplant
10 Cp=2 2012.07.13 116.12 40.21
Nankou Changping Sunflower
11 PG 2012.07.04 117.20 40.24
Nandulehe Pinggu Pepper
12 HR 2012.08. 10 116.59 40.57
Liulimiao Huairou Cucumber
13 MY 2012.07.27 117.17 40.51
Beizhuang Miyun Eggplant
14 MY-=2 2012.08. 19 116.78 40.35
Shilipu  Miyun Sunflower
Real Master Mix (2.5 x Real Master Mix 8 pL 20 x HEX FAM
Probe Enhancer Solution 1 L) 900 nmol/ MEAM1  MED
L 200 nmol /L. 1.6
20 pLo 95°C 10 min Excel 2003
40 1 95C 10s 60°C o
45 s ( no template control
NTC) DNA. 2
1.5 SNP
Eco™ Real-Time PCR  ( Illumina ) RT-PCR
PCR
HEX FAM PCR MEAMI1 MED HEX FAM
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Fig. 1 Curve of RT-PCR for two cryptic species of Bemisia tabaci
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Fig. 2 Scatter plot analysis of fluorescence data for 4 known populations of Bemisia tabaci in TagMan assay

NTC: () No template control ( water) . 3 ;3 o Three replicates of each population were identified in the test.

The same for Fig. 3.
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Fig. 3 Scatter plot analysis of fluorescence data for 14 unknown populations of Bemisia tabaci in TagMan assay

NTC: () No template control ( water) .
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