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The genetic relation of the population of Bactrocera dorsalis
(Diptera: Tephritidae) in Shanghai District
based on mtDNA CO I gene

WU Guang-chao" ?, LI Yun-long*®, LI Zhi-hong?* , LIU Li-jun?
(1. Forest Pest Management and Quarantine Station of Shanghai, Shanghai 200072, China;
2. College of Agronomy and Biotechnology, China Agriculture University, Beijing 100193, China;
3. Beijing Plant Protection Station, Beijing 100029, China)

Abstract Sequence analysis technology of mitochondrion DNA, a 690 bp CO I gene, was used in this study. By
sequencing and the haplotype network evolution of the CO I gene from a total of 10 geographic populations with 122
CO1 gene sequences from Xiamen, Danzhou, Panzhihua, Zhaoging, Simao, and Shanghai Baoshan, Jiading, Pudong,
Qingpu, Songjiang, the population genetic structure and expansion trend were analysed. The results showed that
Bactrocera dorsalis (Hendel) populations of Songjiang mainly was spread from Simao Yunnan, the other some
populations from Zhaoging Guangdong and Jiading Shanghai populations. In addition, some Bactrocera dorsalis
(Hendel) were from the population which were earlier than those of Simao. Yunnan and Danzhou Hainan. Qingpu
population mainly was from Simao, Yunnan populations, some from Xiamen, Fujian, and Jiading, Shanghai populations.
Baoshan population of Bactrocera dorsalis (Hendel) was also mainly from Simao., Yunnan populations, others from
Songjiang, Shanghai and Zhaoging Guangdong. Jiading populations of Bactrocera dorsalis (Hendel) were mainly from
Simao, Yunnan populations,but another part from Baoshan Shanghai. Pudong population was mainly from Simao, Yunnan
and Jiading Shanghai populations.

Key words Bactrocera dorsalis; mitochondrial DNA; CO I genes; population genetics

Wik F 4. 2011-07-20

HEUH . RUAEY RS (11-11464)

B—EE . B 075 E . E-mail: shlywge@163. com

BIHAER . ZERL, A8, FENFHEYE IR ARV E-mail: lizh@cau. edu. cn



5% 2 3

SR ST LR A CO T B A (¥ 1 96 3t DX A /) 52 W A B 33t 44 5C R AT 5T 95

WG /NSEWE (Bactrocera dorsalis (Hendel)), X
PR DT Rz, S8 T AU H Diptera, 52 F}
Tephritidae, RSLMJE Bactrocera, 1% B R 7T
G G X, BB SRR . B IR
Bl R R By LA 3 [ 350 0l X A B M 2R i
T AR, B 1 A S K H At A T A
KRGS N, %R HUTE FT M XS I P
PRS2z, fEEREWEFENE, 5 ELEHE
S o A 7 R 0 S i LR e (53 1
Broiz Hh d B s AR 2 . R T BB R
T B By L vl DX ARG /) S ) £ AR TR A ] A, X
2 P e LI X A S B

28 ki & DNA 3 %1 43 #F (mtDNA sequence
analysis) £ AR & H FyEA7 B HURR R 388 44 AIF 50 v fe i
MBI FAEDFHEARZ —. mtDNA 3 1751
ST E R EER FE A 12S RNAL16S RNA.CO [ .
CO Il \ND1.ND6 Fil Cytb 3£ [H %5, Hrh CO T A

C #8735 2 g b DX 0 A /N S s R 7 38 £ 45
W EwETE

AHIFFEAE 5 AR A w1 i DXARG /) ST g
FAREE TR VR 23 T O ] 3 XA /0 S5 i
B A FERE L SR A mtDNA CO T A ¥ 31 43 #r £
A BIRTE L T 3t DA /0 S5 W 1 b AR A A Bl 25 R
AR SC A T — 25 i 7 L 96 b DA /DN 52 R A A
AU

1 #E5FE

1.1 #@mRE

PR /I 2 B A B 355 A A LT VB T AR M D
JEERAE T AR HE IR = P A g Y 521057 0
TR T AR VL 10 A M 33UFp B 7 9 2R3 122 3k,
Horb 75 Z5 7 8K R T A S 5 = 52 AR A 1Y Y
G, AT ZRFF AR H TR AR /N 52 0 P 35 ) (R T
M Methyleugenol, ME) i £ 1fij 3¢ B9 5 fif 4% /)N 52
WEAE S (R 1 AN 1) B B AR i T K SR,

F1 BDATEE 10 N BEBEMEFERNRERFSMEIEE GenBank F 35S

Table 1 Sample collection and GenBank accession number of mtDNA COI haplotypes
in 10 populations of Bactrocera dorsalis

KA M 79145 ALY 5 A 14K /m iy

P35 % 11 FJ377788- FJ377792 28,45,3,28,46,40,41,3,42,43,  101°42'E 1500 2005
GQ220637-GQ220642 44 26°30'N

maAE 15 GQ220668-GQ220682  59,61,63,60,4,57,36,58,55, 118°05'E 6 2005
60,1,48,61,1,62 24°28'N

T 7 4 M 12 FJ377826-FJ377835 29,30,31,32,33,34,35,24,25,  109°29'E 140 2007
GQ220612-GQ220613  26,27,28 19°30'N

IR 12 GQ220683-GQ220694 65,4, 64,28,66,58,67,68,69, 112°27'E 10 2005
32,70,71 23°02'N

= RE 12 FJ377778-FJ377782 8,9,10,11,12,13,14,15,16,17,  102°44'E 631 2006
GQ220593-GQ220599 18,19 22°45'N

AR 64+6" GQ220623-GQ220628  37,36,36,38,36,36,36,39,36, 121°38'E 3 2008
1.36,36 31°14'N

gl 13" FJ495525-FJ495532 5,6,1,7,1,1,7,1,1,2,1,3,4 121°29'E 0 2008
31°24'N

R E 12 FJ495533-FJ495541 21,4,4,22,1,23,4,20,4,1,4,1 121°15'E 5 2008
31°22'N

ARG R 14 GQ220643-GQ220649  4,4,47,39,50,51,47,52,47,39,  121°07'E 5 2008
FJ495542-FJ495543 4,31,48,49 31°08'N

N5 /N 9 Rz 4,4,36,1,56,53,54,55,12 121°13'E 5 2008
31°01'N
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Fig.1 Map showing the collection sites used in this study
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Table 2 Pairwise Fgr values,gene flow (N,,),haplotype diversity (Hd) ,average number of nucleotide differences (%)

and nucleotide diversity (P) in 10 populations of Bactrocera dorsalis

i fioye:s 157 IR =M i i i i i

A i A& M LN B 2R F 1l e T FATT.
VU 1| 2R A A 3. 171 3.031 2. 789 0.463 1.126 3.472 8.693 7.084  3.877
tEEEE ] 0.136* 2.778  93.264 0.931 5.284 9.241  33.158  59.741  32.327
T A1 0.142% 0.153" 2.026 0. 366 0.714 2.578  11.534 2.864  8.968
JTIREERR 0.152*  —0.005 0.198* 1.150  11.034 8.637  24.010 1428.071  99.102
PN e 0.519* 0.349*  0.577*  0.303" 0. 808 0.724 1.052 1.130  0.734
R 0.307" 0.086*  0.412%  0.043 0.382" 2.586 3.471 7.694  2.591
g L 0.126" 0.051 0.162*  0.055 0.408*  0.162" 46. 229 14.542  12.397
b 0. 054 —0.015 0. 042 0. 020 0.322*  0.126*  0.011 84.960  18.434
ARG 0. 066 * 0.008 0.149* 0 0.307*  0.061 0.033 —0.006 49. 600
VAT 0.114*  —0.016 0.053 0.005 0.405*  0.162*  0.039 —0.028 0.010
Hp 9 12 12 12 12 5 7 6 9 8
11€0. 008 1840.000 33)  0.005 15  0.008 72 0.009 54 0.008 31 0.008 26 0.003 48 0.005 56 0.004 93 0.006 35 0.010 79
K(5.053) 3.182 5. 390 5. 894 5.136 5.106 2.152 3.436 3.045 3.923  6.667
Hd(0. 97040, 008) 0. 964 0.971 1. 000 1. 000 1. 000 0.576 0.795 0. 803 0.923  0.972
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Table 3

The number and frequency of haplotypes in 10 populations,the haplotype shared by at least two populations
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44(1),45(1) ,46(1)

HREETTB) 12

RGN (O 12

3(2),28(2),40(1),41(1),42(1),43(1),

1(2),4(1),36(1),48(1),55(1),57(1),
58(1),59(1),60(2),61(2),62(1),63(1)

24(1),25(1),26(1),27(1),28(1),29(1),
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MwmEETD

H4( Rl E I B . LR,
BT KD

H36 CFIE 25 . AN YT AR )

30(1),31(1),32(1),33(1),34(1),35(1)

TR (D) 12

“HEFE 12 8(1),9(1),10(1),11(1),12(1),13(1),
14(1),15(1),16(1),17(1),18(1),19(1)

A2 NeD) 5 1(1),36(8),37(1),38(1),39(1),

EWEILG) 7 1(6),2(1),3(1),4(1),5(1),6(1),7(2)

e (HD 6 1(3),20(1),21(1),22(1),23(1),4(5)

LW HW D 9 4(3),31(1),39(2),47(3),48(1),49(1),
50(1),51(1),52(1)
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4(1),28(1),32(1),58(1),64(1),65(1),
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#E47 AMOVA 2081, & BF BER AR 5 5 —12. 72,
ZH N FPRE TR AR S5 T 25, 55 %0 . FhRE S A ] AR S
T 8717 % B R R W 5] R P A AR R
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X FE AN For {6 (3% 2) Fl Nei [t {4 B
25 (Nei [P R 22 57 80 5 45 Fh o 18] 25 6] BB 25
8] (£ 4) 9 Mantel test 25 5381, 2 X 46 4 2 [A] S 17
10 25 B9 A 6 PE (R, = 0. 330 588, P, = 0. 037 0003
R,=0.286 924,P,=0. 064 000) , [ # /|> 5 &g o 7
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Table 4 Nei’s genetic distances and geographic distances between 10 populations of B. dorsalis

it PUEE R AL fEEE ] RN JRER ZEEF EBHAR BEE BERE BETW DR
DU | B AL 1616.81 1143.15 1187.42 427.88 1959.40 1998.08 1975.57 1 955.53 1 965.54
wEIE ] 0. 669 904,53  586.31 1575.47  807.01  836.97  824.64  792.93  787.84
T T A 0.542 0.741 461.18 787.09 1636.13 1782.62 1764.29 1733.70 1 043.04
IR R 0.828 —0.030 1.116 497.22 1211.12 1285.97 1267.45 1237.01 1 238.31
N e 3. 080 1.971 3.582 1.771 2091.70 2085.56 1267.45 2 038.82 2 045.89
IRG3 R 1. 489 0.408 2.195 0.222 . 647 23. 34 39. 39 53.43 46. 40
gLl 0.538 0.237 0. 694 0.270  2.181 0.710 22.53 49. 07 49. 47
L 0.216 —0.111 0.147 0.120  1.883 0.651 —0.004 31.67 38. 86
T 0.331 0. 047 0.790 —0.002  1.805 0.322 0.167 —0.065 49,47
(BRI /A 0.548 —0.080 0.230 0.028  2.510 0. 827 0.175 —0.181 0. 056

TE XA LLF G M B s x4k DL g U BRI B L km,
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Fig. 2 Network showing the most parsimonious

evolutionary relationships among haplotype
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T A R A A S TR R S A B R HLL 1 AN R T
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FEVE N S 1428, 071, 2y B A5 R ¥ 8] f i ({0
e W 26 3E A0 T Hh ok R B0 DA 7R 2 PR 1) b 7 7 T
FRREDT A AR B T R A & LI
AR R 2 — . D, 1 I R R Ok
VET 2 PR A — 2 R U5 T 4w ) A
HEFN 06 5% 2 FRRE
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