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Sequence analysis of mtDNA COI gene in the invasive insect, Bemisia tabaci ( Gennadius)
in Xinjiang, North-western China
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Abstract; The invasion of Bemisia tabaci ( Gennadius) Q biotype into Xinjiang was confirmed based on mtDNA COI sequence ex-
amination for 11 populations in Xinjiang, NW China. More than 30 whiteflies collected, (min. 10 individuals tested from each popu-
lation) in 2008 ~2010 from Urumqi (86°40" ~88 °55'E, 43°15’' ~44°20'N), the capital city of Xinjiang, North-western China
and from the city of Turpan (88°05’ ~89°54'E, 41°20" ~43°35'N) , an outbreak region of B. tabaci 195 km E of Urumqi. The fol-
lowing samples collected in 2010 proved to belong to the Q biotype: the population HH-1 collected at a flower market on poinsettia
in Urumgqi, populations of LJ on hot pepper, XHS on tomatoes, QZ on eggplant, YC on tobacco, all collected from in greenhouses
near Turpan. The population HH-2 | collected at a flower market on poinsettia in Urumgi in 2010 and samples collected before 2009
(including population JK —S collected outside on wild mallow in Urumgqi, population ZH-O collected on cotton in greenhouses in

Urumgi, and populations of TC1, TC2, TC3 collected from cotton fields in Turpan) , were still confirmed as belonging to the B bio-

type.
Key words: Bemisia tabaci Q biotype; mtDNA COI; Xinjiang; biological invasions
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al. ,2010) o H AT, Q BUMAKI E\C 2852 FBORE 2 1
Kk

T[T 2003 FFERAEREEALE T Q B
Ky EL (AR ,2005) , Ho s AETE st TR L LUK (i
TS K B (P BRAE,2009) o A KT 55 AR Ky
AV & A RO A —Se i1l (HI 0 B B RAE,
2002 ;Ma et al. ,2007 ;Teng et al. ,2010) , 2&EFiT4E
Kk Q BUM By EUAE TR Y PR B 4 H, A SRR
mtDNA COT &R 43FHRie , P 7 i b DX A 53

AU AR T R, LA SR 1T T e
AN TAERR A
1 #MEEFE
1.1 f5e#t#y

AT 5 My A A ) M B DXSOR AR R o Bk
VeAky mUME R, —20 C R ORAE VR 2 A Uk, S
oy EUH SRS ] M A 2F 2R 1,
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Table 1  Information on the origin of the tested B. tabaci populations from Xinjiang, NW China, 2008 ~2010

F#E Population SRAEMTE] Year & month of collection # 25 Location 2FFE Host H: 5% Environment
JK-S 2008 - 04 B2 AK5F Urumgi F32E Mallow % ptl Campus
TC1 2008 -09 it -3 Turpan #JIN Cucumber V8% Greenhouse
TC2 2008 - 09 i #-2% Turpan #i4¢ Cotton [ [E] Field
TC3 2009 - 06 £ 2% Turpan 4 4E Cotton H &) Field
ZH-0 2008 - 04 B AK5F Urumgi F34E Cotton V8% Greenhouse
HH-1 2010 - 06 B AK5F Urumgi — 4L Poinsettia #7113 Flower market
HH-2 2010 - 06 B AK5% Urumgi — 4L Poinsettia #7513 Flower market
YC 2010 -06 i £7% Turpan HHEL Tobacco 78 % Greenhouse
L) 2010 - 06 i #2% Turpan FHL Hot pepper V8% Greenhouse
XHS 2010 - 06 - #.2% Turpan FHii Tomato V% Greenhouse
QZ 2010 - 06 £ Turpan ZFh Tomato 78 % Greenhouse

1.2 EFEZ DNA pRETT =R

FEPHZH DNA- 1 2 BOCR ] S8 05/ S 13 T i 2 92
(JAIRRWISE,2007) o K EASK MEPE R BUREAS & T 1.5
mL B, PR BRI , T 150 L. S B 22
i (pH 8.0,50 mmol - L ™" Tris-HCI 20 mmol - L™'
NaCl .1 mmol-L ™" EDTA 1% SDS) 23 ;%% /n 5 L &
I K(20 mg-mL™") ,iR%7;60 CKIE 1 h (PikiR
5)1~2K) ;100 CHKIE S min, DNA SJHE N
A 200 WL G075/ S NamE(24: 1) fili 2 W, B EiR
AP YR, vK ECE 10 ming, 10000 ¢ min ™' B0 10
min, BCETEHG A 2 A5 RFR TS JOK 4%, R RiR
A1, F =20 CHCE 30 min, 485 12000 r-min "' 5505 15
min, 5% FIEWG A 2 AT 1 75% L, 12000
remin ' B0 15 min, 7 IS O EP AERNT T
UEAR L, FAAA T4 30 min, BAF A 30 WL HEAEK, 58
IIERIG T -20 CORAFR
1.3 PCR ¥ 8RBk

SRR FF 27 Simon et al. (1994) ,51%153 54
C1-J-2195(5'-ttg att tit tgg tca tcc aga agt-3") I L.2-
N-3014(5’-tcc aat gca cta atc tge cat att a-3') . 7F
1.6% HUIGHHEE S FHdk , EB e )5  TEBERNUR &
RV IR TREIE AP

1.4 FINESHE

{fi i EZNA Gel Extraction Spinportocal D2500-
01 (OMEGA) fig¢ [l Wit it 77 & #47 PCR 74y [l g 4l
b, Ak 5 B9 Fh Ik 2R 5N G AR R EE BRI Ay
A BRAFIMFF o A BRAEE 22 /00 3 A JE by T A
A, sk NCBIL i, A ) I T 20 ¢ 1y Al # m
mtDNA COI J:[K F Bt ¥ 5 (3 2) , i3 DNAstar 43
BTER A, o0 Py 85 5 S AR OG5 | FH PP S R AT X 234
FIFHEA AP 9 MegAlign-Clustal VAT T3 Y JH 3 B
ANTR bR 9 1 b o0 R P, DTG R e AR
DA 3 B HA R (8] Py 35 4% G 28, X B St KR oy R
REA B e TR T HEIRT HE ] BER IR
2 BREHH
2.1 FHEBEMHBAEDERAREYE mtDNA COI
HFFIER

B A AL S5 5] 29 840 bp B F 41, 200 42
223 GenBank , 48 BUEE K7 81) 4 % o DN A>Tl RE BT
YIRS B China Beijing-B A VA9 720 bp H
BUFHNHAT o0 G5 REHT, [F]— M XK [A] 47 48
0 RS 0 A1 B COL A 791 45 1E
25 5 5[] — b DX [] — 25 AR A B R AR 30 0 A0 3 L
FPRERY COT SER P o AF e B 225 (R 3K 1)
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%2 5|F mtDNA COI E[F K 7 GenBank I E RS
Table 2 The code for reference mtDNA COI sequences

and the respective GenBank accession numbers

A=Wy #d SR R BogE S

Biotype Code
France Gironde-Q AM691050.1
Morocco Casablanca-Q EU760724.1
Morocco Nador-Q AJ517769.1
Sudan-Q AY827615.1
USA California-Q EU427722.1
China Yangzhou-Q FJ375357.1
China Jingzhou-Q HM597851.1
China Wuhan-Q HM597871.1
China Jiangsu-Q EU192071.1
China Guangdong-B EF566761.1
China Hubei-B EF566759.1
USA Florida-B EF080824.1
China Beijing-B BTAS557146
Trialeurodes vaporariorum TVAF418672

£33 HNKEHAMERNEYE

Table 3 Biotype of tested B. tabaci populations

ki 7/ JEH R B sk S
Population Biotype Code
JK-S B HQ992955
TC1 B HQ992958
TC2 B HQ992959
TC3 B HQ992960
ZH-0 B HQ992963
HH-1 Q HQ992953
HH-2 B HQ992954
YC Q HQ992962
L] Q HQ992956
XHS Q HQ992961
QZ Q HQ992957

HI S & AT AL T 7 R 4R B 1) HH-1 Sk &
A A A 27 FRAER LT XHS QZ My & A
1K1Y COT LR A 58 A — Ao P8 A Bl 1Y) &
B35 178A 142G 308T . 92C, A + T i & & H
67.5% . ‘& 115 Morocco Casablanca-Q . France Gi-
ronde-Q . USA California-Q, China Jiangsu-Q. China
Wuhan-Q 4§ 5 /4~ EUA1 Q BUNEKYELMA COT L 751
AR 720 bp Bt 5E4—#£; 5 China Yangzhou-Q) .
China Jingzhou-Q 4% 2 /N4 Q BUARM AL MA COT 4
FSIAHEL , BA 1 ASIEER X0, S5 57 a5 Y
G—C; 5 Morocco Nador-Q #HH: , A 2 O LAY X 51,
R 266 A BB T—C FIEE 294 £ B A—Gs 5
Sudan-Q AH L, A 12 AFREER D, 7351456 15 4676
R TA BB 74 785 BB T—G 55 75 A gd By G
—A 5576 SE B A—C 5 87 A Y C-T 45
Y5 China Beijing-B , China Guangdong-B , China Hubei-
B .USA Florida-B %5 4 B4 B RV EMA COL 2
FSIA L, A 37 ML X 5

SRR E FoRER YC 5 China Yang-
zhou-Q ,China Jingzhou-Q 5% 2 ~L 1 Q B4R A, &S
i COL BEPA PP AHE , HAT 2 ANTE Y X1, o 3
i ER T—G s 7 5 Ei C—T; 5 Morocco
Casablanca-Q | France Gironde-Q, USA California-Q) |
China Jiangsu-Q ,China Wuhan-Q %% 5 ~E2. %1 Q AL
Ky E S COT L KT S AR L, HA 3 ASHl Y IX
B, 50N E 3 i B T—G 55 7 i B C—
T.58 57 fi 5 ) G—C; 5 Morocco Nador-Q #H .,
A S ATREER D], 7350 R 5 3 S B T—G 5
7 Ar s HIC—T 55 57 A 1) G—C 56 266 {44
R T—C 55 294 fi s E1Y A—G; 5 Sudan-Q A
o, A 1S ANEREERY X1, 2300 R 5 3 4 5 Ry T—
G55 7 ALE B C—T 26 15 A BRY T—A 5 57
B B G—C 5 74 A B TG 55,

S & AT AN Al 3 3 LRSI Y JK-S (HH-2 |
ZH-0 St & & i A 25 & LR F| Y TCL TC2
TC3 Ry EA COL JE 73 58 4 —FE . 751 4%
ANTRILRG B A B 182A 139G 310T 89C, A + T 14
& B h 68.3%, ‘B fil15 China Beijing-B, China
Guangdong-B , China Hubei-B,USA Florida-B % B #
W3 EUTFFIARNLAY 720 bp Jr B4z —FE
2.2 EHMELRFEEDE mtDNA COI HyEtEEE
MRAZREW T

% DNAstar 4147 Y MegAlign-Clustal V 15 %
THE R R EUAN ) Sty PR A ) 12 A B R e, A e
RGN (K12 ~3) o BRI, JH A TR R L
Trialeurodes vaporariorum T 4¢3 JF, [A] Y5 M 23 F
70.0% ; HJ5 B B Ry EUFT Q BYARK B 53T, B AL 2
A3 3, TRl R 93.8% ~94.9%  TE Q B4y,
HeMFEA HH-1 L] . XHS . QZ 5 Morocco Casablanca-
Q. France Gironde-Q USA California-Q ,China Jiangsu-
() .China Wuhan-(Q) ,Morocco Nador-Q 5% 6 ~EL A1 Q Y
Hky BRI SR o — 28, AR 99.7% ~100% ; 45
A< YC 5 China Yangzhou-Q . China Jingzhou-Q 45 2
ANEFQ BUNRBY BRI Ny —2, R H 99.7% 5
JEVH Sudan-Q MKy BRI A S8 —3&, 5 HADL Q AU
Ky EFIRERY R 97.8% ~98.2% , 1 B 535
1k e A JK-S . HH-2 . ZH-0 . TC1 . TC2 . TC3 4
China Beijing-B | China Guangdong-B | China Hubei-B
USA Florida-B 4§ 4 />0 B UK by mURH A 2Ry —
25, [FIEME N 100% |, J& F 1R — b5 32 o
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HH-1

France Gironde-Q
China Jiangsu-Q
Morocco Casablanca-Q
Morocco Nador-Q
USA California-Q
China Wuhan-Q

YC

China Jingzhou-Q
China Yangzhou-Q
Sudan-Q

HH-1

L)

France Gironde-Q
China Jiangsu-Q
Morocco Casablanca-Q
Morocco Nador-Q
USA California-Q
China Wuhan-Q
YC

China Jingzhou-Q
China Yangzhou-Q
Sudan-Q

HH-1

LJ

France Gironde-Q
China Jiangsu-Q
Morocco Casablanca-Q
Morocco Nador-Q
USA California-Q
China Wuhan-Q
YC

China Jingzhou-Q
China Yangzhou-Q
Sudan-Q

France Gironde-Q
China Jiangsu-Q
Morocco Casablanca-Q
Morocco Nador-Q
USA California-Q
China Wuhan-Q

YC

China Jingzhou-Q
China Yangzhou-Q
Sudan-Q

HH-1

France Gironde-Q
China Jiangsu-Q
Morocco Casablanca-Q
Morocco Nador-Q
USA California-Q
China Wuhan-Q

YC

China Jingzhou-Q
China Yangzhou-Q
Sudan-Q

France Gironde-Q
China Jiangsu-Q
Morocco Casablanca-Q
Morocco Nador-Q
USA California-Q
China Wuhan-Q

YC

China Jingzhou-Q
China Yangzhou-Q
Sudan-Q

GTTTCTCATTTAATTAGCAGCGAGGCTGGAAAATTAGAGGTATTTGGAAGGTTGGGGATA

T AR A0

Note: The same sequences omitted.

E1 EHERREEYE mtDNA COI 5tk 3
Fig.1 The mtDNA COI alignment in the different B. tabaci biotypes
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Fig.2 The relatinoship of the B. tabaci groups from Xinjiang, NW China and references, based on the mt COI gene sequences
4 5 6718 :i9 10 1M 112 13 114 15 16 .17 18 (19 120 21 122 123 '24 25
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100.01000:100.0:100.01100.0,100.0 93.6 1999 1999 :93.2 949 9409940 :949 949 949 5949:940:949:949 707 ; 4 USA California-G
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5 G465 045 046 045 045 G465 045 1046 0465 046 704 11 e
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i 81849 049940849040 949:045i040:843:940 708 13 Chita VangzhoQ
= M 535 535 935 938 (938 539836:936:938:938 §I3; 14 Sudan-Q
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& G4 00 100.01100.0:100.0{100.0:100.0{100.0 636 ; 16 Chirs Cuangrbre B
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64 0.0 00 00.0100.0 100.0 636 18 USA Florida-B
64 00 00 JK-g
64 00 00 7H-0
64 00 00 HH-2
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64 0000 TC2
64 00 00 TC3
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1213 415 B 7 i8 9 10 111213 14 15 16
[FliEE Percent Identity /94
I 3 n =13
E 3 EHEFE mtDNA COI E[HF 720 bp & B 580 IR L&
Fig.3  Percent identity of 720 the characters examined for COI sequences of B. tabaci collections and reference sequences
M . >, NIAN . T y >,
3 iFig IAEFR E A BE Q AUE A B2 2010 AFEAE i 5 K &

AR AR L, FEE G R TRER .S
EBARFUHASN NN EI T Q Bk A, I HAE 7
F— LR FEREA AT T B A Q 45 2 FpEw)
R REQ BN BLC 2% ABim . [RIET, AR 45 bk
T RS RS 5 L Q UMR R Bl mtDNA COI £ A
7£ NCBI _L#£47 BLAST Hexf /34T &8, B 2003 4

B, HAAEA W R A w784t . i B & AR SF e
P REE A HH-1 At & &R E A% 3 -
FE 3y LI, XHS, QZ 5 Morocco Casablanca-Q .
France Gironde-Q . USA California-Q . China Jiangsu-
Q..China Wuhan-Q 5 5 -0 %1 Q AR HUY [
100% o SR, k8 T A A SR AR YC 51U
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5 AT Q AU B[R] I 499.6% 5 5 China
Yangzhou-Q ,China Jingzhou-Q & 2 4~L A1 Q B 4K #;
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100% . HIMCATLUE Y, ik & 3 6 AR SF F 20
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