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DNA barcoding identification kit technology for 7etropium species
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Abstract [Objectives] To rapidly and accurately identify Tetropium spp., which are invasive pests commonly intercepted at
quarantine ports in shipments of wood, and improve on current, mainly morphologically-based, methods of identifying these
pests. [Methods] A DNA barcode detection kit was developed for Tetropium spp. based on the mitochondrial CO  gene.
DNA extraction methods followed those of the Canadian Plant Development DNA barcode Center. [Results] Nine base sites
were obtained from Tetropium spp. [Conclusion] Analysis of different genetic characteristics among Tetropium spp. allowed
nine species to be identified. The newly developed DNA barcoding identification kit provides a new way of identifying this
pest at ports of entry and exit.
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1989
r 11 #ARA
fuscum T. abietis 5
T. auripilis T. velutinum 1
T. cinnamopterum 75% Parafilm
T. parvulum T.
schwarzianum T parallelum ] N
F1 HKERXFER
T. Table 1 Date of the experimentation of Tetropium Kirby
gracilicorne T. gabrieli
T. castaneum T. No. Species Origin Intercept date
oreinum T. staudingeri A5 Italy  2012.08.21
A6 T gabrieli Germany  2009.07.23
C4 Holland  2012.05.18
C5 T. fuscum Italy 2012.03.30
H3 Belgium 2012.06.13
H4 Holland  2010.06.11
Gerhard and Hs Italy  2013.04.08
Hans-Ulrich 1990 DNA H6 T castaneum Germany ~ 2008.04.10
Col H7 Holland  2008.04.09
HS Russia  2008.03.03
2010 2012
Col 1.2 DNA REERH
2013 CO1
DNA
CCDB
2011 CO1
2~30 mg 1.5 mL
6 DNA
45.5 uL
2004 . .
Insect Lysis Buffer 4.5 pL Proteinase K 56
DNA CO 6 h
PCR
12 000 r/min 15 s 100 pL Binding Mix
BM 10~15s 10 000 r/min
20 s Spin Column
12 000 r/min 5 min
DNA 180 uL  Protein Wash
DNA barcoding  gyfer PWB 12000 /min 2 min
identification kit technology 750 uL  Wash Buffer WB 12 000 r/min
5 min 12 000 r/min
5 min 56°C 30 min
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Spin Column DNA 1.4 PCR RR{Kk%E
12000 r/min 5 min PCR PCR Nested PCR
DNA DNA J1713/11331 2012
4°C - ZOGC 1~5 },LL T1/T2 3
DNA PCR
1.3 FSI%ES S F3 WEERX4RE CO ERFMASY
Table 3 Primers for amplifying Tetropium Kirby
NCBI CO1 CO gene
2
MEGAS5.0 ClastalW 3T 3T (bp)
. ) Primer Primer sequence Amplification
850 bp Primer Premier 5.0 name length
J1713 CCACAAATTTCTGAACATTGACC 800-1 500
J1331  GTGCAATGGATTTAAACCCC 800-1 500
R2 {EMHI GenBank F 53R Tl TCTGAGCCTTAGGATTTG 300-450
Table 2 The sequence data in GenBank of this
research T2 GCAGGAGGAAGATGTTGA 300-450
No. Species GenBank No. CO1 25 uL
Al AY389478
1 uL ddH,O 16.25 pL. 10 mmoL/L dNTPs 2
A2 AY389477
pL 10><Buffer 2.5 uL 5 U/uL R-Taq  0.25 puL
A3 T. fuscum AY389476 -
mg~ 2 uL 1.0 uL
A4 AY389475
B1 AY389474
PCR
B2 AY389473 ,
) 94 Smin 94 30s 55 30
B3 T. cinnamopterum AY389472
s 72 45s 35 72 5 min
B4 AY389471
4 1.5%
Cl AY389483 1
C2 AY389482
T. gabrieli
3 EU883937 2 EB54H
D1 AY389491 -
D2 T. velutinum AY389490 2.1 BfTEEE T
El AY389489 Mega5.0
E2 T. staudingeri AY389488 2
F1 AY389487 Kimura 2-parameter 1 000
F2 T. schwarzianum AY389486 2
G1 AY389485 0.000~0.117 0.074
G2 T. parvulum AY389484 0.000~0.061
H1 AY389470 0.037~0.105
H2 T. castaneum AY389469 0.105
0.037
11 EU883938

T. gracilicorne
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Fig.1 Agarose gel electrophores

A5, A6: T. gabrieli; C4, C5: T fuscum; H3-HS: T. castaneum.
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Fig. 2 Pairwise distances based on the Tetropium Kirby of Kimura 2-parameter for genetic mitochondrial CO

genes and standard error

The upper triangle is the standard error and the genetic distance of the lower triangle.

1-8. T. castaneum, H1-HS; 9-14. T. fuscum, A1-A6; 15-18. T. cinnamopterum,
B1-B4; 19-23. T. gabrieli, C1-C5; 24-25. T. velutinum. D1-D2; 26-27. T.
staudingeri, E1-E2; 28-29. T. schwarzianum, F1-F2; 30-31. T. parvulum, G1-G2; 32.
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x4 HRXFERFRICHBEMCSER
Table 4 The specific site of Tetropium Kirby species

Species Special base site Number of base site
T. fuscum P12, P117,P132 8
T. cinnamopterum P39, P99, P129 11
T. gabrieli * 0
T. velutinum P48, P162, P460 3
T. staudingeri P105, P134, P144 4
T. schwarzianum P1, P75, P172 11
T. parvulum P30, P216, P370 4
T. castaneum P48, P54 2
T. gracilicorne P225 1

CO

EARFIAATHAPRESRS AR RIS HR 8T8 R4 B Tetropiun COI

insect P1P2P3P4P5P6PTP8PIPI0P11P12P13P14P15P16P1TP18 P19 P20 P21 P22 P23 P24 P25 P26 P27 P28 P29 P30 P31 P32 P33 P34 P35 P36 P37 P38 P39 P40 P41 P42 P43 P44 P45 P46 P4

| R Beorin 1 H:HN DENNE BN BN:EE o N BN N0 NN N EE
FEGRSEHRCERS, | TEREF B

| AR E B EEMER AT :

id insect PlPIZP16P30P39P48P54P75P99P|DZPIU5PIITPIZBPIJZPMIP150P156Pl59P162P168P11l P172P184 P216 P225P234 P243 P244 P249 P273 P285 P288 P294 P300 P306 P309 P

1 Tetropium_castaneum A
l IA A
A

.A A

2 Tetropium_fuscum

3 Tetropium gabrieli A

4 Tetropium_cinnamopterum A

5  Tetropium velutinum A

6 Tetropium_staudingeri A

7 Tetropium_schwarzianum A

8  Tetropium parvulum A

9 Tetropium_gracilicorne - A | 7- [ A

FCHBESHRECELER | | TRASEMERNEtit
DRAFFIMTER BN RENT :
id insect P1P12P30P39P48 P54 PT5P99P105P117P129P132P141 P150P156 P162P168 P171 P1T2P216 P225P234 P243 P244 P249 P288 P294 P300 P306 P319 P324 P330 P336 P364 P3TOP3T1
1 Tetropium castaneum . . . . .. ra e . A s . = . 5 o 5 " 5 . . " . 5 .
2 Tetropium_fuscum ... . . . . . . - . A - " - . . : . . f . f . - .
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Fig.5 The genetic information of Zetropium Kirby CO genes
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