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Investigating the provenance of Dendroctonus using CO[ gene
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! Jiangyin Entry-exit Inspection and Quarantine Bureau, Jiangyin, Jiangsu 214431, China;

? Jiangsu Entry-exit Inspection and Quarantine Bureau, Nanjing, Jiangsu 210000, China

Abstract ; [ Background ] Dendroctonus spp. , the noxious forest pests, have been repeatedly intercepted in many ports in China. For
custom officers, the main challenge remains to determine the provenance of these insects. [ Method ] Using nested PCR, the cyto-
chrome C oxidase subunit T gene (COI ) in mtDNA was examined for 12 samples from Dendroctonus valens, D. rufipennis, D. pon-
derosae, D. simplex and D. adjunctus. [ Result] The nested PCR showed variation between and within groups for a 530 portion of
col.

1 included D. adjunctus, and Clade 2, D. valens, D. rufipennis, D. ponderosae and D. simplex. The provenance of the specimens an-

Molecular phylogenetic analysis based on COI gene showed that Dendroctonus spp. could be divided into two clades. Clade

alyzed in this study can be identified within the evolutionary tree. [ Conclusion and significance ] The results suggest that CO] may
help determine the provenance of specimens intercepted in ports thus providing more adequate information to custom officers.
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Table 1~ Description of the specimens of Dendroctonus spp. collected for this analysis
eSS FEA G5 U5 R AEHL SRAERTE]
Species Specimens no. Provenance of the specimens Location of specimens Date of collection
AN E AT - 1 Vi H 1L KB Huanglongshan FRIRIE i Huanglongshan, Pinus tabulaeformis -
Dendroctonus valens V2 - - 2011
V3 BEPEF 1L Shanxi Qiaoshan BEPURE L, # Shanxi Qiaoshan, Pinus tabulaeformis 2008
V4 - - -
AR AT - 1 R1 &K Canada YL75  J# Jiangsu 2010
Dendroctonus rufipennis R2 JNE K Canada VLI585 Jiangsu 2011
R3 - YL.75 H /5 Jiangsu -
HIER LA K/ Vet Ponl In& K Canada VL7517 Jiangsu 2009
Dendroctonus ponderosae Pon2 B[ 7 Hr i Alaska VL7 f# Jiangsu 2002
Pon3 - YLH5 1 j5 Jiangsu -
TEMAN K/ NEg S1 PR3 i Alaska YL 5 Jiangsu -
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8] /N2 Al [ America VLRI 5 Jiangsu 2005
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P e () AR I /N TE I AL B B 5 T FR I 81 BB R AR 7] 5 e ) A28 5t AR S B 3R

The dot denotes a match with the base below; The variations are shown as the capital letters.

2.2 XK/NEERBEMS FHLH

A C LR AN F NN - SR Y N
R LLIAA K/ INaE: ) K/ N B T K/ N ) AL 6 7
FI(F2), AT B 12 DMREAR VT R Gk ik
BT . A5 5R (FE 2) o, A R AR 20k W i
2 3%, Hoh— SR R /NEE, 5 — SR 208 R /NE
ZU K /INGE PR LA T/ INGE R A R /N B2
W MLIAEK/NEEITAREAR N4 R 2 AR, X
Z 1K VI M V2, ZE2 K V3 V4 LU REIEET TR
#HI 4 MEATFY](Cai et al. ,2008) . Horr, V3 5%
TR Aar P A BTN B 1 SR 0 00 R GE, V4 5 1L 7

PP A it B o 40, FLUR A 5 [ g ik B N £ 2%
GRFINT VL 5 V2 RGO R BT, WIS AR
IR/ NEERT 3 DHEAR 5 Maroja et al. (2007)
1) 5 MEARBEAT RGE AL T, Horbr, DQ165429 Al
DQ165385 J& F db 3£ %F — X &, DQ165409 A0
DQ165439 J& Tk AL F& . M bR (1 2) AT Ll
R, TR LD I NGRSy R 2 A 533, R2 il &
— 033, HAB A 2 53320 75 2 73 3rp R1FITR3
BEE R RGO R B, HiK 5 DQ165429
DQ165385 3¢ R i, 2L K/Mh4k Rl #A Y
DQ165409 (#HE A ) 1Y HUFE IR B e ilT, i 7 R1
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JER AMNER A HE, vl A, RL Uk A BHME RGO RBOI L0 R/ gk SR Bk T 4
A B HE FURHE s R3 HEA S DQL65429 (HLfti) A< R2 5 DQ165385 ( Flir iy hin) 458 0 He ikt , {H A i
AR ESACT , H i T R3 2R AN M BRI —3 R
AN, HREHEWT R3 AT AEJE iy A0 JH =55 At M

R2 HEEPTHHNEBRXER

Table 2 COI gene sequence information of Dendroctonus spp. from GenBank

LES HRS SR GBS BR SFe i
Species Accession no. Source of the sample Species Accession no.  Source of the sample
IR R/NEE EU404096  Zikfri Al Idaho Washington State, USA || HhRK LLIAS A /INE: DOQ866000  JFREE California, USA
Dendroctonus valens  EU404097 B ik BHtiHH South Dakota, USA Dendroctonus ponderosae  DQ866013  Z ik fufJl Idaho, USA
EU404098  BkPY Shanxi DQ866021  {##hi[X] I Oregon, USA
EU404099 111 P4 Shanxi xinzhou 8] K/ N AY040286 iy IX Polearctic
FAR2 NN - 4 DQ165385  BufHidrfin Alaska, USA Dendroctonus adjunctus ~ AF067992 A2 P4 [N New Mexico
Dendroctonus rufipennis  DQ165409  FHEHAA Province of British Colunbia, Canada AF068001 A2V EF Mexico
DQ165429 4752~ Newfoundland, Canada VRN RN AF067985  3%[H America
DQ165439  Jfifib M Utah, USA Dendroctonus simplex
Pon2
: Dendroctonus. ponderosae-DQ866000
57 Pon1
g9 [ Pon3

54" Dendroctonus. ponderosae-DQ866021

2?_ Dendroctonus.ponderosae-DQ866013

S1
18 Wr— Dendroctonus. simplex-AF 067985

Dendroctonus.valens-EU404098
51 o7
— - Dendroctonus. valens-EU404096
- Dendroctonus.valens-EU404097
gg| | Dendroctonus. valens-EU404099
9z lva
R2
Dendroctonus. rufipennis-DQ 165385
Dendroctonus. rufipennis-DQ 165429
R3
a7 Dendroctonus. rufipennis-DQ 165439
52 [~ R
72L Dendroctonus. rufipennis-DQ 165409
Dendroctonus. adjunctus-AF067992
A1
Dendroctonus. adjunctus-AY 040286

a8

99
Dendroctonus.adjunctus-AF068001

Hylurgus ligniperda

01
B2 fEEmeX/NERNRsAH

Fig.2  NJ tree of Dendroctonus spp. based on the COI gene sequence
VL Hylurgus ligniperda ) COT DX FFHI4E S 43 3 B85 B R 1000 YR 2 A3 510 F R .

Hylurgus ligniperda used as the outgroup. Bootstrap values of 1000 replicates are indicated above the branches.
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