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Discrimination of cryptic species MEAM1 and MED of Bemisia tabaci

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

YAO Jing'?, GUO Xiao-Jun’, 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 (MEAM1) 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
TaqMan-MGB fluorescent dye-labeled was used in real-time 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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JEA3 B\ Bemisia tabaci ( Gennadius ) X 4% Ff 43 &L
(cotton whitefly ) . H ZZ ¥} & ( sweetpotato whitefly ) ,
J&## H (Hemiptera ) #3 B F} ( Aleyrodidae ) /N3 Fl
J& Bemisia, FE T BEEEHEYITR. I ER
% 15 46 4 93 7 X 2F E M W) 3E LSS FE (Jones,
2003) , fEREZSH 20 R E, Mk E— BRI A
THFERENE R Z—(De Barro, 1995; Qiu et
al., 2007) , 20 42K, Mk EAEFR E 675758 3 i
XF&ERE, XEAM . EINATGH M R faER ™
HERWETFMEATE LR E(FRE,
2000) , EAERIBIFERY, Mk EE—IELT
R AT BRI E SR, & 30 M ERERF
(Dinsdale et al., 2010; De Barro et al., 2011; Hu et
al., 2011) , AN[a] Ml # B\ B b 7E B 25 B X LA X 7,
MTEfGHE IR E R Wi ERFZER,
FFEFHEARREH AR R EENERET
B, MikyE. MEAM1 Fl MED & A2 3 E % 1
WmEFEF, EREFHS X EIREG KEHTRER
b A 7 3 B T R AR BE Y fe A R, Hod,
MED [fhf 3 25 R0 E ), H X uit Bk 55 37
B A B RPN, FERIE BN EXE (Luo et
al., 2010) , M ELLEBIAT, BENESZ
ST A S E AR B B AR, JRARIE AN [F] B
Tk BCRBUR R G 5Rmg . R, -4 Ca]
HE S MRy L MEAML 1 MED B 7532, X4
BRI R SR Eia A A R EE R E L

YER%E 3 /X DNA & tnic, BEHEREZ A
(single nucleotide polymorphism, SNP) #5iC 78 & 3
MRER R T EAE T ERER (BKERE,
2009) . @ LY FPIE] SNP 25, F T YR
R JE R R MAY) 5 B (FLH5E, 2010) , SNP
5&EGa T T EFEWH B AR, AL DNA
KEZERERGIFB, B EAN)F5 281k,
AT 428 36 58 JC P, K f% b 9T BR o, S5 0 v A
(Mochida et al., 2003) , [AlB&}, BT SNP % H £
SHRFE, BARERERENE, S To8,
HAEFTHE . B bimgmam, D, M
Rt R4 (Wang et al. , 1998) o A SLHG ALK
14 M 5 K %A fL B 1 ( mitochondrial cytochrome
oxidase I, mtCOI) & K3 5F X 3, 4 1 SNP N EE4R,
PSR R R A B B H AR, & B TagMan-
MGB 55t B4 AR IC ER B R X 43 4 ¥y Bl MEAM1 F
MED faf; [F, Az EX L 11 AR ER
14 MEB EF T T RBFEE

1 #MREFE

1.1 4

B4 DRI EFRE AR R R,
ANFPRF IR 3 Sk g BEAT BRI RLA I, O R SE
MEAMI1 F1 MED [afffprEZO Rk, HH,
B FhRE (A FAEY : HHE) Bib BRLR g K AE
FrFg TR R 2R L, 2 miCOL 5 etk FE 514 1 2%
N MEAMI [&fh, DX-1(&FEMEY: #)K) . XDY
(FEMEY): —meL) . FST(HFEMEY: Fah) fht
HASSZ I R IR AL, 4 miCOL f: Rtk o3 1 K
MED [af (% R4, 2002),

SEHR BT 14 A48 B R R EESR B 6
1AXE, FRAER IR 1, HIESRA MKk B
BHCE 1S mL BEOEH, HRT -20CRGRF
o BAFREEE 3 KR TEREE
1.2 JE#E DNA HREY

BB S EAH, BT 50 wL DNAZOL®
(Invitrogen ) 3277 5.0 8 AT, 10 000 r/min
0 10 min PUESHK , HB LBEREF OB LE P,
HEHIA 25 pL oK ZEE, PA4 000 r/min 5.0 2
min, DNA Ji %€, EiRB T, BEMA 50 pL 8
mmol/L NaOH ¥ ¥, % f#/5 BV Al F§ T PCR J hf,
BT 4CHRFFEH.

1.3 5|¥5&KRs

AWFFEHE B miCOI £ (5 J7 5] 4R <F X 358, 9 1 38
i SNP AR ZERBMAL A, S HSCERE B—XF 519
FIHI S TagMan-MGB #£4} (Jones et al., 2008), L
5|4 BEMBQ-SNP1F; 5'-GCCTTTGATTTACAGGA
TTTTTATTTTTATTTACTATAGGT-3'; F Wf 5] 9
BEMBQ-SNP1R: 5'-GAAATCAATAGATAACTCCTCC
TACAATAGCA-3', %4t SNP1V2: 5'-ATGCAGACA
CACATC-3', 5'%ihric HEX 926 HE A, 3" ditnic
NFQ JEFOGHE K F M e MGB, FILAKLI MEAMI 4§
FEMAE; B4 SNPIM2: 5'-ATGCAAACACACATC-
3', 5'ubRic FAM 3SR, 3/ 4bnic NFQ JE5E
FEKFEH K MGB, I LARI MED 43 B8MA ., 24
Kl MEAM1 E 43 & DNA B, HEX J4} 5% fE 3
fne 244 MED 45 B\ DNA B, A FAM 3y
BHOTOGER M. U ES I AERE Y B ERA
YrEARA FRAFE Bo
1.4 RT-PCR &2

Fek s B PCR SRR AT+ 1w B DNA,
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Table 1 Samples of Bemisia tabaci in Beijing
EaTE 2 SRAEH A FhREATH EL] SRAEI [E] LR (°E) LHEE(°N)
Sample no. Collection location Population code Host plants Collection date Longitude Latitude
Y AS 5 }[&
1 WRALH HD-1 R 2012.07.31 116.32 39.96
Weigongeun, Haidian Cucumber
2 el HD-2 #F 2012.06.28 116.29 39.94
Banjing, Haidian Eggplant
H
3 B XDQ #F 2011.09.22 116.58 40.00
Xiedao, Chaoyang Eggplant
SRS
4 MXABEE SY ol 2011.09.15 116.88 40.10
Dasungezhuang, Shunyi Tomato
5 ‘]u
5 BT FSP i 2011.12.13 116.14 39.75
Hancunhe, Fangshan Pepper
N B H
6 RHABIE DX-2 FIHZ 2012.07.20 116.38 39.67
Weishanzhuang, Daxing Sunflower
= JR
7 FEES FT " 2012.07. 10 116.35 39.83
Huaxiang, Fengtai Pumpkin
&M KT H
8 Mo 17 FH 2012.07.19 116.66 39.92
Yongshun, Tongzhou Sunflower
I 7995 £
9 B CP-1 #F 2012.08. 04 115.99 40.21
Liucun, Changping Eggplant
= u} H
10 B CP-=2 mA% 2012.07.13 116.12 40.21
Nankou, Changping Sunflower
2~ <
11 FaRART PG P 2012.07.04 117.20 40.24
Nandulehe, Pinggu Pepper
3 JR
12 Ml HR R 2012.08. 10 116.59 40.57
Liulimiao, Huairou Cucumber
13 B MY-1 #iF 2012.07.27 117.17 40.51
Beizhuang, Miyun Eggplant
BN H
14 it MY2 FH 2012.08. 19 116.78 40.35
Shilipu, Miyun Sunflower

Real Master Mix (2.5 x Real Master Mix 8 pL,20 x
Probe Enhancer Solution 1 pL) , &#5|4) 900 nmol/
L, &FpEREE 200 nmol/L, FH KB K B AR fin 2
20 pLo RBFRMAFR =, 95CHAE: 10 min )5,
PEAT 40 DNUTTREIS . 95C AR 10 s, 60°C 1R K FEfH
45 s, SZ 05 To R A XF BB (no template control,
NTC), LAKAE AR DNA,
1.5 SNP EFEZ&R

Eco™ Real-Time PCR ¥ (Illumina /A &] ) SZ At
I A okt 9 E AR L, 1 9% E & PCR
B 23 BT &R i ) HEX F1 FAM 34 RLH PCR
PIGER ., MBEFSERELRIOUFESEHRKE

5, LA HEX Hl FAM B)5G(E AR &, UL &
RSB, B E SN MEAM] 2 MED [&f
1.6 HEHITSHH

iz i Excel 2003 ZRfF 3 iS5 247 B B A 43
B, el otE B,

2 HBRE5HH

i RT-PCR #4845 R B, 25 E0 B B4~
HEARIARFEFIOCRNL, FAYEXS I A 735 CER
K3 T MEAM1 Fl MED () HEX #1 FAM #§7 45 % [ 2
FRARRLEITOCR L, PO A 1, BAk
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P P (number of cycles) , ZhALAR Jy fiz 5 H
VR POLME (AR) . B AR R R, DX-1,
XDY F1 FST F13 /NFh#EfE T MED [afh, H FAM %
BHIZ B YL N 0. 299 +0. 066, HEX Yuk 4
EPEYE(E K 0. 031 £0.007; B J& T MEAM1 [&F),
H FAM JupH 2 98B 1E R 0. 034 0. 002, HEX
YR E 5% 6 E 7 0. 317 0. 021; NTC ) FAM
Yok 2 52 6E H 0. 018 +0. 000, HEX ¥k} i
Y FEE N 0. 007 £0.001, L4 HEX Hi1 FAM [
RIOUENE R, WETOEERUSEME 2, A
2 A i E A, DX-1, XDY Al FST 3 4~
MED B ) a5t He A3 (3 RS FAM /95 0%
EHRE RN —FE, T B F#H ALK & & HEX 955k
B T R —

FA ST I SR A R AT AR AR B 4
5E, % RT-PCR 434 5 I 7 #f 2 2 B 9 % R Wi fH
H FAM Yk} 4 S 586180 0. 261 0. 067, HEX
YUkl 2 S 3 6 (E 7 0. 032 £0. 009, L FAM #i
HEX M4 Q900 E R, MBI E BT E
WE 3, ME 3 AT EH, HD-1, HD-2, XDQ, SY,
FSP, DX-2, FT, TZ, CP-1, CP-2, PG, HR, MY-1
MY -2 35X 14 ANk BUFPBF RS AR ) FAM Lkt
TR i, B 5 MED Faf B B
BER—HE, I MED [aff,

3 g

ARG 8 35 v BOME A L COT it & 1 <F X 35
H)—A> SNP AL 5, it TagMan #85F, #57
T —Fh % A BL MEAM1 1 MED B3 () 55 {67 &
HEFEPE PCR J7ik, FEX5 14 Sk @R BEEAT T
A, SRRY, WM BT AMEE
MEAM1 #1 MED [&fh, 14 AFh#EE 5 MED &b,
20 28K MEAMI MR BRI ARRE, HIERE
PR b B E AL FH (P RS, 20005 Qiu er
al., 2007) , 2005 4F, HE =R —RBO EEH K
R I MED fit5 &S (RS, 2005) , AHLETEHTIL
VLA X & B MED Ry R, A< ik T &5 R 3% B
JemHh X & A B 4 R B EZ B MED faff oy &,
X 5 [ N — S ST R E A S B BB o X AR ELAG
P FEFREC B MEAML %4 MED [ 25 R AHFF
4 (Rao et al., 2011; Hu et al., 2011) , MED ¥ &l
TEVFZ 45 L MEAMI ik BUE A SE SR I AR A7 A
B, EREHRNEEEIWERT, 25t E
9, Pi2y 14 2 F (Rauch and Nauen, 2003), A
I, MK E MED RAM AKAEMBEE, UEAS
MEAMI [ahpyFpiE AR (A AR5 T
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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: FeAEH % B (7K ) No template control (water). &EANRPEENE 3 REE ; K3 [i], 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: FoAEH X B (7K ) No template control (water).
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H HiRL A Tk BB S8 M FAR e E A
RAPD, AFLP, rDNA, ITS1 F1 mtDNA COI, SSR i
mtDNA COI PCR-RFLP % ( De Barro et al., 2011;
Chu et al., 2012) , HAr, mtDNA COI ZFHric b
FABRHEZ, IR 12— 75 (Dinsdale et
al., 2010) , (HMLF 7 8RR 2%, WP A&,
BFERT, U, EYITEESE O RE ., . B
FE R R R S T . AR SR RS
AR MR, B TagMan-MGB &t AR1T
BER, BT — AP, B S MK B R B
MEAMI1 #1 MED [afh 755, FF028 % B R 48 i JL 5
X 14 Ak B R REREAT T R S E, B T X
TE R AT AT R AT A . AR T R E AR
AZS X AR AR BSR40 70 | 384 2 A DA K R B
BREDIRARM THRAF M EmBAR T E, RN, &
WEFE X MR BB 0 SR B e . bS5 25 &
e wt & TAEmARHE TIRFMBARTFB.
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