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Variation of mtDNA COI sequences in different geographic
populations of the Asian corn borer, Ostrinia furnacalis
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Abstract The mitochondrial DNA (mtDNA) cytochrome oxidase subunit I (COI ) of 6 geo-populations of Ostrinia
furnacalis ( Guenée) was sequenced. The identity and variation of the resultant sequences and their phylogenic
relationships were established by Mega 5. The results show that there are some differences in CO] sequences among
different geo—populations of O. furnacalis and that the average evolutionary divergence between populations is 0. 012.
Molecular phylogeny showed that the Sanyan, Guangzhou and Nanchang populations formed one branch, and the Taian,
Haerbin and Langfang populations formed separate branches. The results of evolutionary divergence and molecular

phylogeny suggest that the separation of different geo-populations of O. furnacalis is, at least to some extent, relative to

geographic distance.
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WAL 2= R0 (Wang et al. , 1995 ; $p 45, 2000) .
£ R4 DNA (mtDNA) 1 2 43 788 45 i id &k 0
T ARG AR U 1 U7 vk (Miya et al. ,2003) ,
LR AN R 2K AR S 1 T (miDNA COT )
WA A2 B ) FErh B IS ) DNA 4% 65 b i ik
(Hebert et al. ,2003a, 2003b; & J& f| 2%, 2008) .
COT LA A & 5 I a8 A% A5 5 AR X £/ 53 g £
TE A2 % A8 55 Ak 2608 T, AT AR Ch A R &R ik
WM R brid, Bar el 2 M T R HRSEL K
FRAT PR R 43 S8BT DL R M B R R 2 R) (R
FR%,2005 ; F J5 B 4%, 2008 ; J2 K 95, 2009) « 4% Fi
Az %5 (2008) 38 ok 43 AT 4 A b E R B S 9 K U )
COIL J [X] 43 A1 A Ay L gt A% 1t 4k 55 BE A 5 B —
SE A S ME . T 2 % 2% (2010) 4k T 25 ki /& DNA
COIL J DA X0 37 9 s DK L v 6] AN () s 25 A B 26 A 73

A B K DRLAE 1R 23 AT 45 6 WY 2% by B o B (1) a6t A
PE 5 M B N B AR A G . AT
PLIE TRk DNA COT & K 7 41 5 6 A Hb 2 ol
HE (9 309 oK LR AT 43 BT DU Ok 4 7 12 HR i B
Tt 6 18] 119 388 44 43 A0 RPN 76 96 R 42 AL F 4
1 #i57H%
L1 #iXHiR

KU S5 F PR RE 43 0 T 2011 AECR H iR
SRV R B Ll 2R 2R I LS 3 LA
Je FRIRAT W R I ok (3% 1) o SR U &
T 28°C W LD =18: 611 e 5 R4 FH A
LA RhESEME TR 2 AR5, ¥ Kk 4 R N AT G
K SRR BT - 20°C KA AR AF S AR
5 H .

F1 HRTNERENHIEHEFER
Table 1 Data of the geographic populations of Ostrinia furnacalis

Wy il KA SRS R AR HL N g AR I i) FARHRE
Species Code name Locality Longitude and latitude  Collection date No. of collection
VP K N 18. 8°N
HN-SY W= 2010. 04 15
0. furnacalis 109. 2°E
) . 23.13°N
GD-GZ JUARTTM 2010. 04 15
113.27°E
28.8°N
JXNC {75/ 2010. 04 15
115.9°E
) 36.19° N
SD-TA IR AR % 2010. 04 15
117.09° E
. 39.53° N
HB-LF i b iR U5 2010. 04 15
116.68° E
BRI 44.93° N
HLJ-HEB 2010. 04 15
W IR 127. 17°E
ST )
America ES GenBank % 3% 5 : DQ204915. 1
0. nubilalis
FREE O. zealis China o [ GenBank & 3% 5 :EU128658. 1

1.2 RIWAHE

1.2.1 DNA #2El HEKiEghd 1 3k, NH EH
4141 DNA /)& 32 JUA 7 & (OMEGA BIOTEK ) $2
HUHE PR 21 DNA CE A 48 30 A% 4 3k 771 6 0 i 15
BRI ERAE) o FREUM DNA AR M 2 pl JE i

1. 0% 35t JIis 4 o Jig P K Sf S 00 42 J it 5 A DU 5 4%
JaARA7 T -20°C kKA % H -

1.2.2 R {AERE PCR i 1E  PCR ¥ 1 e B A%
GeneAmp ABI 9700 DNA F 394 L 3k4T, ¥ 1 & WV
MAARUL 25 pL H A 445 10 x PCR Buffer (Mg®”
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plus) 2.5 wL,dNTPs 2.0 pL (2.5 mmol/L) , IE/ &
51494 1.0 pL (10 wmol /L) , #k DNA 1.0 wL,
0.5 U TaKaRa Taq DNA % & B, ddH,0 17.5 pL.
PCR J% J¥ F2 F¢ % 3 24 0 94°C 4% ¥ 3 min, (94°C
30 s, Tm B K 1 min, 72°C ZEfH 1.5 min) x 35 {f§
L, 72°CHE M 10 mine ¢ M 45, B 2 pL PCR
PR T 1 5% B B I B e M R RS I e L A
S5 RACBEIR AR R G0N M il % .

1.2.3 PCR =M E MR 2 Uk ko T A
BIh Y1 H ks A BES . PCR P24 K H Sanprep
FE DNA Ji [P 5 & (R AR 1) ik AT alifh (R
Mol Al 1o A5 4 IR AR & U 5 P IR EAT BR A 5 4l
W= 2= 46 g E T AW B R A W2 w3k 47
o DU 24T 1E BB X 1) U0y LA g B 49 1 471 11
X B L

1.2.4 FADHAZE KD 7 HLEAL b
AT MEGAS Xf DNA J3 41 BE4T Fp 41 He s A% [m] 5
38 R MegaS X P S BEAT RGEK G 70 b th 5
FIT A e 510 1) Ak 55 28 B2 ) R Th) 358 A% B 1 5 467 a5
(constant site) , 2% 57 &5 (variation site) « fi] £ 15 &
fi7. £ (pasimony informative site) « B 25 5 4% fif 15
(singleton site) %% # i & %} (transitional pairs) «
ol 3L % # (transversional pairs) o N ] 4B 2%
(N i/ Nk fl v (ME) Flfg K& 253 (MP) 454

(7 2 B 7 9 A S 9 K AN [F) s B R 1 20 1
ARG

2 HEREHH

03 E K 52 mtDNA CO1 £ & B 5 5 45 1E

LAk DNA S #EAR 64T PCR 47 58 , A JIT AT FF b
IR 1 &4 5 PCR 774, H 3 kEHRK Y
BN — 4y, & 2 P B LL X HE B, A2 P Ui
WPy 514 J D e 22 5 K I IX B 43 217 51045 B
HER I B 1067 bp (1) o 7 45 2 4E NCBI
F BLAST JEAT AR AL 5 28 » JC U E (1 2 B2 AR f» A
NSRS AT 1K 7 510 o B IR B K & 45 SRAE
S e 5 AL 2 HE R R T EE 1)

J7 50 20 B o3 AT 485 R s 5 6 AN 0 R K I o
mtDNA CO T 3& [A 7 51 °F 34 B 5& 40 & M A
31.9% .T:39.9% C:14. 7% G:13.5% , A + T &
O 71 8% , XL W WK A /T Gl 5 A ) 7

X6 A ER DRI COT 3 51 AT i 25 X 7
F 43 AT SRR 2] 1 043 AR 57 AT 545, 34 A48 AT
(R ) 6 AT LR AT 5,28 AN A B AL TP
G HE e 3 13 0, WA U A e S5 R, W
PR KR AN () b B PR 2 ) A AR — 8 1) 3 AR

=4
JF o

£2 Tl ERIEREMIBFEE mDNA COI B F FFI =T i1 5 51t
Table 2 Mutant sites of mtDNA COI from different populations of Ostrinia furnacalis

T 3 B e 7 & Site of base pair substitution

’ 2 9 1 11 2 2 2 2 2 3 4 45 6 6 6 77 7 8 8 8 8 8 9 9 9 9 9 9 (1)
47 9 6180116 773 8057991780018 90235°¢6 738 N
2 4146 773559712397 7334038491 1397 6
1 TACTTU CGACACACTO CACTO CTTO CATU CACGC CTATAC
2 G A
3 G T
4 T G T G
5 C T CCTAGTGT T C T T C ccTG6GCeCTGTATOCGO CGT
6 T A G T A T

1. =W Fl B¥ Sanya population;2. '~  Ff #f Guangzhou population;3. Fg 5 F' #if Nanchang population; 4. Z& % Fl #ff Taian
population;5. JEE L # B Langfang population;6. W5 /R F BE Haerbin population.

2.2 FiHEHKIE mtDNA COl HEEMFHEE
i

2.2.1 BEEEBESH K Mega 5 I T i

KE & W Lk (maximum composite  likelihood
MCL) £ # 1 Kimura2-Parameter (K2P) XU 5 %
TS D3 £ B (6 2) 0 45 SR T, 40 B 5
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1 COI £ PCR ¥ 3 8 jk &
(Marker:200 bp DNA ladder)
Fig.1 PCR dectection of COI gene

[Fi) by D OBE 2 18] ) HE Ak 4y 0 B K, 8 0.015 ~
0. 025 ; W Y T A 6 A by 2 b 0 37 9 T K U ) st
LR B 76 0.001 ~0.019 2 [a], “F ¥y it 4% fH B 4
0.0120 o Jig 375 Fb BF 5 LAt Tl B 1) 23 B K R
0.017 ~0. 019 ; JAth At 7 1) 1) 23E Ak 23 5L/ S LA
M =R RS B 5 /N4 0002

2.2.2 RBEABEWBME KM MegaS AT
T AR EzE (N etk (ME) R g oK 6 2
2 (MP) 25 AN [R) S A 5 305 Ay S S [R) by 2 8 169 20
TREREW (K 2), REW K4 L E AR
1 0007 H %472 (bootstrap) H AR A . M 2 ]
BT JIVEM RN RGO G WAL LW
K533, FLrP R S Al e O — 3 SLAR AT BE IR A N —
SLHP =W M EEERI LRGSR
BAN—3 M IRIER K — 3 g R R W, it
1655 H B PR B — E K R

#3 TMEREBEFEHEBMEBEET
COI FoIRBIEEES
Table 3 Genetic distance of different populations of

Ostrinia furnacalis based on COI sequences

1 2 3 4 5 6 7
1
2 0.001
3 0.002 0.002
4 0.003 0.003 0.003
5 0.018 0.018 0.019 0.017
6 0.003 0.002 0.004 0.002 0.015
7 0.016 0.016 0.018 0.016 0.002 0.015
8 0.024 0.025 0.024 0.023 0.018 0.023 0.019

1. = W F B¥ Sanya population; 2. J~ M Fh Bt Guangzhou
population;3. B & i #f Nanchang population; 4. Z& %2 Ff f#f
Taian population 5. Jif ¥j Ff Bf Langfang population;6. I /K
V5 M BE Haerbin population; 7. FK ¥l T K UE  Ostrinia
nubilalis ;8. WRUE O. zealis.

3 iFie

[ Hebert 2% (2003a, 2003b) & H F i 45 ki 44
COT 3X — 5 5 H D5 I o5 o DX BN B A AR ) EAT 4
fih 73 2 LAk, GenBank #&28 [f) COT J3 41) £ b i 4%
K- (Blaxter, 2003) . Hebert 2§ (2003b) i F f 4#
H 7 50 54 o3 A 45 KR 0 1) g & Fh COl 7%
(S 35 2 S R BE R 11, 3% , ASHIF 50 5% 0 9 & K i
6 AN M EEFP I T COT KL R 1 43 A7 45 4 W] i 35
() SF- 349 3 A B 15 2 0. 012, KRR T 5 3 H 7] s %
i) - 2oy 22 e B RS, X b5 B gy 22 S /N T R TR) 22
— . RGKE WAL IR B I B R R U S
Hh B B A7 AR — 8 BAH DR M. (R R £k 1A
COT JE KB 43 DNA J5 41 2 K (1) 7 41 53 80K 1 &
AN () B o B ) 2 A5 A AR 22 e B0 NG G 8 e, A

50—HN-SY

83 JX-NC
61 GD-GZ
100 SD-TA

’_—I{B-Ll"
0.

HLJ-HEB

strinia nubilalis

0.002

Ostrinia zealis

2 EF mtDNA COI HEFFIMEMITMERIES M HEMBENS FRELEN

Fig.2 Molecular phonogram of six geographic population of Ostrinia furnacalis

based on mtDNA COI gene sequence
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5 RO KBRS I B R R 3 A R Y A
X A 3ty BEURRORE 22 52 5 /I, D AT 4 itk F R I R
AENVEE R AL TATAE LB P LKA
[Fi ey B R A5 AN [t T A B R E D K
B o6 H5 AR 5 Al R R OR T ORI 22 5 (R
RAZ) X JEAT W T Y Rl RETE R SR B R
S0 T BRI SR, AR AR R BT
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