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Establishment and application of molecular identification
techniques for the spider mite, Tetranychus truncatus
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Abstract Spider mites are very tiny animals which frequently display morphological variation between populations.
Traditional identification methods take a long time to apply and their key characteristics are difficult to grasp. In order to find
a rapid molecular identification method for the spider mite, Tetranychus truncatus Ehara, Random Amplified Polymorphic
DNA (RAPD) was used to obtain specific bands and the SCAR marker. One prominent and specific fragment of 717 bp was
screened and sequenced ( GenBank accession number JF816665) using the OPB-04 primer. A pair of SCAR primers (Tt-
303F and Tt-303R) specific to T. truncatus were designed on the basis of the sequencing results of the 717 bp band. After
optimization for the amplification procedure, these primers were used to successfully obtain a 303 bp band from all
developmental stages of T. truncatus. This band was not found in other related species. The two SCAR primers were also
shown to be effective in monitoring T. truncatus populations collected on eggplant and bean crops in Beijing.
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Y 5E (Ehara, 1999 ) o 3X K By 58 8 B FERT K,
HUWFFE & RN [ i 3 DX 3 Py () A I 06 1) 9 A B 2
TSR IE AR AE B R AR S (B 57 2E, 1998 ), H il
A oA 25 BB 27 F2 A W 50 AR KR B AR T
MAFFE 25 5, o 2 B lb N B3 38 1) 0k LA SR S 1 o 28
B, i T 2R A5 HEAT H T, PR I 3 R R A A R O TR
XF T AR 4328 el W 90 & O U IR ME T T 6 b



2 F DT A ORI 2 T 4 SO B A 7 R H R - 389 -
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LR AIF 5 00 PR 3 T K Bk e 280 T TR BTN
BEA 7> T A=W BRI K e b )Tz v,
DNA %4453 ( DNA barcoding ) # >k it £ s 9 i FH ok
it PR Fh 248 25 2 ) 78U ( Hebert et al. ,2003,2004 ; 5Kk 1
SE2011; B EGEAE,2012) , RZBFSEE T H
mtCOT F [A (4 B 5 35 15 S 22 25 P 9 R 2 TR 3%
B HEAT I ST, 2 B0 SR T 55 T miCOT J 5]
B F ITS2 5 )F 5 H B B & F 7 GenBank | 1Y
L K A R G AR, e AT REAR S 2
B 2 1) 1) [7) 54 0 2% 2% O 28 /Y G T, F T HE BT i
H T J& P 2% ( Ben-David et al. , 2007 ; Hinomoto
et al. ,2007 ;Liu et al. ,2011) , {HAFTE 7] 8 2 A L&
FZEH P H 7E GenBank H R & 5, XL W
FOLAS AN B AT R 3R 26, T ik Ik — 25 Al 20 A 5 B
A T R S A SO R R O A Sk
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O its EARAAE PCR 978 Z )5 , 82 [l | v B
SRR Z 5 HEAT A R X AR 2 R 2 ORI (]
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W B GenStar 20 W), #5141 2 "N % & P v 5L
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Es Taq MasterMix g B b 5% B¢ Ry B A R 2 A,
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PCR &I HRAE S 51 3% 4 72 3 W, F 53 40l 2
OB VR SIS 2 W, B IR A5 4R R DL B W
A LS mLE.LE; MAEA K2 wl, B2
JESSCHRM T K 4 hy BRI E LR, A
RNase 2.5 pL, & T 37°C #4415 ~30 min; BUE S
Mot 2 2 0, AR I UUE MR 25 L, B i IR 3 A% 1
R 25 s; KB 5 min PLIEE A E IR 13 000
r/min B0 5 ming /NG W E W B 5 —
o ORZERADTTE ) A SE R B 2 79 B, 1 310 Vi
5730 K EJR 12 000 v/min B0 10 min, 3 F i
A1 mL 70% £ 15 % DNA PiVE , % i 12 000
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¥t DNA JT3E, &% 12 000 r/min &[> 2 min, 3 I
;A 20 wL DNA % fi# W, T 65C T /K ¥ 60
min, i T - 20°C RAFFRF H o SR 58 40 43 6 6 FE AR
K JE P 4] DNA, Hk B  0. 8 ~1.2 pg/pl; 0D,/
0D, 7E 1.6 ~1. 8 S5 [l N, 3R WAL il 4l 2 i, 2K
PG 3 W TN —2 09 PCR R .
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RAPD 4" 34 )2 W i A 20 wL iR &, Horr,2 x
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DNA & 1.5 pL, RAPD 5|4 (10 nmol) & 3 pL,
ddH,0 5.5 wL, PCR JZ i F S1000 PCR #"14{Y
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TACKEMT . V4R E, BUHE 6 wL, #17
1% B REMEGERS LUK , 45 5 T H sh I LR & 48
- BECRE AU
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Fig.1 RAPD amplification for the 3 spider mites using the random primer OPB-04
M:DNA 43 F 5 bR #E marker VII;1 ~ 4 R AP0 5 ~ 80 ZBERF ;9 ~ 12 38 v &5 3k T 48 11 717 bp SR TE M- i 14
et o AT IE T R AoRy B LA I 24 S AR AR B S AR REAC R 4 3k
M: DNA molecular marker VII;1-4: Tetranychus cinnabarinus;5-8: T. urticae;9-12: T. truncatus;the arrow showing the
717 bp indicates the specific band in T. truncatus population. 24 individuals were detected for each species of spider mite in

this study and only 4 individuals of various species were showed in this figure.
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B2 SCAR 35| 4 3 & 7 I i B i Sl P 28 69 PCR 1845 R
Fig.2 Amplification results of Tetranychus truncatus and the related species using SCAR primers
M1 % F i bR fE marker [51 ~5 .80 ;6 ~ 8. JRAVIFHE ;9 ~ 11, —BEM-8 ;12 ~ 14 (L Af k5 5
15 ~ 17 4 H S S0 518 ~ 20 - A4 4 TURI 521 228 P X B

M1 :molecular marker marker 1;1 =5 T. truncatus;6 —8: T. cinnabarinus;9 —11: T. urticae;12 — 14 T. viennensis;

15 -17: T. turkestani;18 —20: Panonychus citri;21 ; negative control.

H BT o i 1 R S 1 ) B R AT IR v R
AT P FNI R o 4553 B EOE i 0 %) e S T 4
F BN 717 bp, GenBank % 3¢5 2 JF816665

FrBeR /N 303 bp,
2.2 SCARG|##RMEMRBERR

3L A7 5 A NCBI | i 47 BLAST [ XT, K & B
PR AT R 5 DR R B EL A 38 o AH AL 19 )3 3, 0 B
2 BURE S AR o o AR O T A5 R a1 AT
SCAR 519y, L1 A1 F e 51 9 7% 31 43 5l J2& : Te-303F
(5'-GCA TGT AAG TCC CAA ATC-3') il Tt-303R
(5'-ATA AAT GGA CAG GCG ATA-3') , i {3 1

R HBATBE 9 R 5 4 SCAR 51 4 % BUE i
Ugh R eI AT PCR 9738, [R] Ak A & g b A
X HE AR, BLAS A AU i gl b 3 v o B — 2% 303
bp [RF S Pk 2% 0 7E X BRR 2R D i B
o | LLARS PG | T B R R AR 4 Tl b 3
R BT AT A5, L 2, U 0 e e 1k 5 | 4kt
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BT g HoA AR R A9 b B R ek o RIEHIEEOE M SRRSO ROy R E 4T PCR 9748, R B

g b T BLAK 303 bp %A I sCBE AN R, 52RO 00 A [ S 7 B b B T AR E T — A%

i1 RAPD § 345 ) 248 b 19— BUF 31 S8 & — £J303 bp i DNA Z%7F , T LG B 7K 9 97 19 AL A A4
R B 2O i 3 R R B[R] 8 B B, BB B X BE b R B A 25l LI 3

Iy gl o g A JoC s D E i 05 , >R P L 3R BT A

Ml 1 45 -89 1213 -16 17 20 CK

3 SCARSI¥XMBREMEAREREHEH PCR i 15
Fig.3 PCR amplification for the different developmental stages of Tetranychus truncatus using SCAR primers
M1 ;4> F s bR if ML JkiE 1 ~4.5 ~8.9 ~ 12,13 ~ 16 17 ~20 43 5 AR ARTE 196 1109 51 &0y i 7 i e o ol
Wl I 1 PCR 4 HE 45 8, CK O [ %o R
M1 :molecular marker M1 ;lane 1 —4 ,lane 5 - 8,lane 9 — 12 ,lane 13 - 16,lane 17 - 20 indicate the PCR amplification

results from egg,larva,nymph, male adult and female adult,individually. CK indicates the negative control.

2.3 SCAR 5| %yt H i it % # 2% 69 36 3E M LR B3t A9 SCAR 5 #y BEA7 K I, 45 2R UL A 4.

PELET 2009—2011 AFFEJL Ui 38 XA [ NIET 4 AT DUR I SRR T8l 1 5 5L A i gl 7o
AT F LR AR W] i B R 2 S B E N Byl e 303 bp AYHE S SR, miAE H O bt
i RS E O T i, H O RO TR R AR PR DA AT A5l B X IR CK A . U

MI'lT 2 3 45 6 78 9 10 11 12 CK

4 BEMHESIUINEBAREBERXSTE AN PCR ¥
Fig.4 SCAR amplification of the spider mites on different vegetable hosts in the field
M1 73 5 B AR marker T3 1 ~4 o5l 7 b (0 - B AR 55 ~ 80 S K2 I (1% - g Ao ¥ 5
9 ~ 12 H 5 b AR R CK . 28 X IR
M :molecular marker 151 =4 spider mite population in the ornamental eggplants;

5 -8 spider mite population in the bean;9 — 12 spider mite population in the cabbage; CK: negative control.
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SETT A 1A SE . B RAPD 48 M A R S 1 2%
AT R B SCAR FRid 2 —Fh + 0 18 € 1Y 73 1
Fric , e N b B A T AR B, 25 2R T S RRE
P& HoB #% 15 BE 25 45 S (Gupta et al. ,2010; Kiran
et al. ,2010;Cirillo et al. ,2012) ., ITHFIZ T A
AW Rl T Al BT HORR R RE S A T h
(Fn PF 85, 20105 7K kR 2F 4, 2010 Kang et al.
2012 ;Zhao and Wu,2012) ,

AHFFE R ] RAPD 71 i 48 3] — S 7E BUE it
U6 A P9 4 S MR AR SR Y DNA R B, SR 3 il o
[ IRt 47 384 45 3 — 2% 52 A 55 R/ — 20 DNA
O ARJE R ik ve R VY 2 5 Kk BT it i A
ZHER I T S T S e 2 AN R BT U i
3 BOF ) it — X 4 5 Y SCAR 519, 1k
ARG B A PCR &7 19 25 4, AT AU - i (1
RIZH DNA b B4 1 1 — J ke S R AR R ) o —
(0 DNA Z57i7 , T 7 -5 0T 95 7] 8 R) 40 % A o 3
FR) R I 5 0 R B I A PN R D B Ak,
B ARL T G o 2 rh R B R S T, R
% SCAR 5| Wy s AR 5 (181 2) , Haz s W xt id 1]
THUE i AT AT % B B P R I (&1 3) ,
A DL B pg 200 Y DNA AR, 158 B ARG ) 2R 650
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fa PR, A 45y, H )R SR A A S B AT R A7 %
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B RL MW N RYE, LR G TR, 2 —Fb
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ISR 2 B R AR Y R FE 2 AR W, HL 06 AN )
TS ] 518 A & A, X8 25 570 0 it 1 B e 24 1
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Pl 2 H B AN 8] 4F 4y F ZE 5 K A2 22 46 ((Shibao

et al. ,2008 ; Gotoh and Mori, 2011 ), 2% F H 3 i1
SRR B Z | 22 8O0 58 & B B R ) 3 96 48 PR
Oy £ W Wk s gl (R IBE A 25,2011 ) (HUE X T
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b RR 2 S O AR b i i (D A%, 20105 5%
AW, 2011) , fHJ2, >R FH A58 @ 57 9 SCAR
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AR T b1 il 24 Sy O g Y G
AR g ), 5 ENEEEEL R TR
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A AIE G W gl 0 AN [] A T 00 18 B v AN I R B H AR
A2 R A B2 R T L X 06 AN [ b 2K Y g X
PEAL 7 B ih BAT A S

A M ARATEDEH SR RAR B LT T
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