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Abstract: [Aim] To screen suitable reference genes for studying the expression levels of CYP392E subfamily
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genes in susceptible (SS), avermectin-resistant (Av-R) and spirotetramat-resistant (Sp-R) strains of
Tetranychus urticae- [Methods] The mRNA expression stability of six house keeping genes, i. e, a-tubulin, -
actin, ELFn. GAPDH, 5.8S rRNA gene and SpHA of T. urticae was detected by quantitative real-time PCR (gRT-
PCR), and the relative expression level of CYP392E subfamily reference genes of cytochrome P450
monooxygenases (P450s) was analyzed. [Results] ELFn was the most stable reference gene in SS, Av-R and
Sp-R strains of T, urticae- When ELFn was used as the reference gene, the expression level of CYP392E7 in Av-R
strain (2.18-fold as high as that in SS strain) was significantly higher than that in SS strain, while there was no
significant difference between Sp-R strain and SS strain. However, the relative expression levels of other genes
did not increase, and even those of CYP392E4, CYP392E9 and CYP392E10 in Av-R strain and cyp392E1 and
CYP392E9 in Sp-R strain decreased significantly (p<0.05) (48%, 74%, 65%, 63% and 73% of the expression level
in SS strain, respectively). [Conclusion] ELFn could be used as an ideal reference in SS, Av-R and Sp-R strains
of T. urticae- The significant change of the expression levels of CYP392E4, CYP392E7, CYP392E9 and CYP392E10
in Av-R strain may be related with the resistance of T, urticae to avermectin; CYP392E1 and CYP392E9 in Sp-R
strain may also be related with the resistance of T, urticae to spirotetramat.

Key words:  Tetranychus urticae avermectin spirotetramat resistant strain  susceptible strain  cytochrome

P450 monooxygenases (P450s) CYP392E subfamily gRT-PCR reference gene expression level

G A3
- TBE AN R A R I P9 SR IR (1 it K CYPBO2E N St R ik sy A - R A4, 2013, 56(10): 1162-1159.



. Screening of suitable reference genes and expression profiling of CYP392E subfamily genes in different resistant strains of Tetranychus urticae (Acari:
Tetranychidae)[J]. ACTA ENTOMOLOGICA SINICA, 2013, 56(10): 1152-1159.

BEHA S
http://www.insect.org.cn/CN/ a http://www.insect.org.cn/CN/Y2013/V56/110/1152

[11
(21
(31
[41
(=1
(el
71
(el
91
[10]
[11]
[12]
[13]

[14]

[15]

BATA IS % 30K

FVURIE, RIS, 3RS, YR B0 B R GSTHE I [ se b 5 ik 0[] R4, 2013, 56(4): 438-445.

SRR, WU S, ATIE, A — A BORS PR ISOR R BOR R ak [J]. B4R, 2013, 56(4): 379-384.

SO R oA U . TR R AR A A4 B R Ut R R P hsp70 mRNAI % %k 1. il AR, 2013, 56(1): 29-38.

TS AR IR SRR VAR S, il SRt I /) S B 4k 3% 70 0 R R 10 S B2E 0% (30 [T B4R, 2012, 55(6): 694-702.
P, T o KDk, SR, A%, EUEZ. R A TR X XU BRI 300k 28 77 S e PABOJE N ik % 53 4p Hr O] EL 4R, 2012, 55(6): 703-709.
Vahid MAHDAVI, Moosa SABER, Samad VOJOUDI. pqfp 3t i 32100 4 80 5% B0t P02 5 % i 25 80k e (mese) 1. RisedR, 2012, 55(4): 488-492.
WEFELs SBIees Ky, EW REw WG KA, REH NSERME S AR Z A RNAT ] Ed#R, 2012, 55(12): 1331-1336.

FEf, WG skt SO, LW, KAE - BUER B S TSI E mPCR W N ik [J]. R4k, 2012, 55(12): 1406-1412.

BlWIZL, WP, R, TG, BETENE, VIR BE e B Wolbachialf 3 i 5 AN 36 R E i % i 7 e A mr e O] Bk, 2011, 54(9):
1018-1026.

R BEA s DRI B X S I 0 Bk 3 7T M e Ak 0] R, 2011, 54(1): 64-69.

ARG S0 BRSCHE, R, PR, KA Bl 3 Rk 0 5 T S0P ) e IO B v i 5 e R Ay i s 0] R4, 2010, 53(8): 876-883.
FRRHE AR, MR, AR BRI T AN R R 7 I AL B 2 I mRNAZ % B i A8 e 0] FL A4, 2010, 53(11): 1202-1206.

BORG ZSCU, WRIE- RSB R IR GG N W ST b . BT Kk kor D). LR, 2010, 53(1): 29-37.

Py, dRse, Mok, WISEJE, BREME. SuA0MH TR IR B Caspase- 13 M (1 5 b M A AR s A R ik O] e, 2009, 52(7): 721-727.

el FAl R, B AR, S TR, R MR AE RN AN R AR 2 AR B G R AR T R A A R L S 2k i X R D] R R, 2009, 52(12):
1373-1378.

BT © 2010 R AR ) Sk
bt SO K AL R VRS L 5 BeS 5 b AL A= Be s Wra s BT ipgs: 100101
Hii%: 010-64807173 f£i. 010-64807099 E-mail; kexb@ioz.ac.cn  [ifl. http://www.insect.org.cn

ARG B Uk R R R A R AT BT R RS H: support@magtech.com.cn
1 1CP 405064604 =-14




