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WE [HMY #ox 3EnifTetranychus urticaetigIgmEf 2 FHrtEdLEE . [7vk] FIHRT-PCRICKE T BEr W14 e H k- 1R 2%
S-#: ¥ (glutathione S-transferase, GST)JL[A cDNA 4 K541, SR AW E BB M T e B 3L N I g tid 28 1 ki
FIH L 262 SPCR vk HTGSTHE M A BEN W [ MR U 5 UK R PR IE 22 5. D45 T SERE SR s e H k- S-#%
T BE2ANIE D23 3 9 i 44 TUGSTAARITUGSTd2 (GenBank &5 Jy:  KC445659H1KC445660). T4 1T &L,
TUGSTALM TP ALK 648 bp,  Hifd2154N %I, /0 Ti#9h24.47 kDa, HiL%HifUN5.49;  TuGSTd2JFiklH
HE 4648 bp, 2155 HERE, 7 T4 824.57 kDa,  BERSEHL A N6.33. ARG T MR B P9 HE DR 5 RS 4 Tl
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Abstract: [Aim] In order to clarify the resistance mechanism of Tetranychus urticae to spirodiclofen at the b KAF S
molecular level. [Methods] The full-length cDNAs of GST genes of T. urticae were cloned by RT-PCR, the b UL EK
structure and function of the coded proteins were analyzed by bioinformatic software, and the expression levels

of GST genes in the spirodiclofen-resistant (Sp-R) and susceptible (SS) strains of T. urticae were assayed by
quantitative real-time PCR. [Results] Two GST genes were cloned and named as TuGSTd1 and TuGSTd2, which

were deposited in GenBank under the accession no. KC445659 and KC445660, respectively. The open reading

frame of TuGSTd1 is 648 bp in length, encoding 215 amino acids with the predicted molecular mass of 24.47 kDa

and the theoretical pl of 5.49, while that of TuGSTd2 is 648 bp in length, encoding 215 amino acids with the

predicted molecular mass of 24.57 kDa and the theoretical pl of 6.33. Phylogenetic analysis showed that these

two GST genes have 93% amino acid sequence identity with Delta class GSTs of Panonychus citri. Quantitative

real-time PCR showed that the relative expression levels of TuGSTd1l and TuGSTd2 in Sp-R were 5.60 and 3.75

times as high as those in SS, respectively. [Conclusion] The relative expression levels of GST genes in Sp-R

were higher than those in SS, suggesting that the up-regulated expression of GST genes is probably related with

the development of resistance to spirodiclofen in T. urticae.

Key words: Tetranychus urticae Spirodeclofen-resistant strain  glutathione S-transferase (GST) gene cloning

expression level real-time fluorescent quantitative PCR

SIRHAS:

FUARAE, FHEAE 5 AR 05 46 PR PR i ROSTHLA M s e 5K 5 00T 0] B i, 2013, 56(4): 438-445.

EJuan-Juan ,WANG Jin-Jun,ZHANG Shou-Fang et al. Cloning and expression profiling of glutathione S transferase genes in the spirodiclofen-resistar
strain of Tetranychus urticae[J]- ACTA ENTOMOLOGICA SINICA, 2013, 56(4): 438-445.

HE A S



http://www.insect.org.cn/CN/ Bk http://www.insect.org.cn/CN/Y2013/V56/14/438

[1]

[2]

[31
[4]

(51

(61
[71
(8l
(o1
[10]

BA AL S SR

A, Earl, XSREE, E7E, R, mIESR, ML, Erad. IV ET R BN 38 PN O £ IR IE B R2 4K 1% S % 2y F mRNAR L K m [J]. B A, 201
56(7): 772-778.

FIR A, FRERE, A, NIBetE, AEJOR, AT L Nk EUMEDFR Rk B AR O RE . ORI R T Y BRI SO e R 0 A R KA 3] AR, 2
56(7): 738-746.

PR, MG, S R BT S 5 A K AR 2 i e g AR 3] BLHeSE4R, 2013, 56(7): 715-723.

DREAR, AL, WRES, PR, 24w O R R 2k (EcR) IR K v B L5 KA AT [J]. ELHiZE4l, 2013, 56(6): 605-611.

FBh, ZOAE, XU, 284, R TUMEAMLE A 57 3% J5 26 (1 52 Ak 3L [N cDNARI ST B . 7 51 40 W B AE RS Tl R 77 I BT (1) 634 [ 3] . BLHe2#4f, 2013, 56(6): 5i
593.

B, BIAS, VR, TE). BB AR ATOR N . AN ERIE (330 [J]. BHAHR, 2013, 56(5): 475-485.

XGIE, FPAUK, 4K, 25 R, BhEtE. MYk BER AL (AQPL) I . 4 T MEA NI [I]. BA¥R, 2013, 56(4): 339-349.
JeFE s, SEEE, JIT70E . AR IMEDRS R R 4 R BE B CDNAR Be s e . R0 0T AE AN R BB B R IA [J]. AU, 2013, 56(3): 234-242.
BRI, TRk, EEIE, Ak, EHRE. PRk s Orcolt U 2 1 3E IR 19 v e M AL R L W AT [J]. ELIAR, 2013, 56(3): 243-250.

W4T, 658, SREEVE, VAL, i, FREE. R BMEAMLEE P i - 13 4 K cDNASE B . FRAl i 5 A 4URK [J]. RH2AR, 2013, 56(2): 111-1



