a2k HEOSW LR KB K EZH A AR =0 Vol. 42 No. 5
2014 5 H Journal of Northwest A&F University(Nat. Sci. Ed.) May 2014

%) 28 HH RRAS ] - 2014-04-25 1548 DOI:10. 13207 /j. enki. jnwafu. 2014. 05. 025
[ 2% Y R AL - http: //www. enki. net/kems/doi/10. 13207 /j. cnki. jnwafu. 2014. 05. 025. html

RBES XND-P450 B E cDNA € KSENEKIE

A5, FHAE 4, x| BAR S, BB T, X R IR
AL 2% 2 A% 22 B B bk 712100)

[ ZE] [HBY saRemR @b A 2 M BT IEAH 6 XND-P450 B2, 31 0 Hg AT 28 W0 15 2 25 20 b7 » IF 9% L 7E UK
SR MGLE S RIR O ERCh R BRI S, AP XND-PA50 ({3 e AP AL 29 @ Jeal . U7 Y KR35 ik o 5 i
Pidk i R S HURMN R 2 5 R EST B Bk il PCR 5149, 5k H RACE % R 5 B IR 10 4 15058 45 Be B 2k 40 56 3k
XND-P450 4= cDNA JF 5, IF X5 H#E AT 4 W15 B 27 5301 5 R @ 1 PCR R % XND-P 450 B[R 78 HUR & 3R F
ot ah RIR O R P KRR F TR . [E5R]Y S0 s BRI B2 1679 bp AY IR (6 05 3 BE Bi M 40 ¢ 2
K XND-P450 42, cDNA, 4ifth 523 NGB . A W15 B2 0T R W2 D 5 BURS 2 50 38 M it CYP450 B K 1
FEPEAE 70 %6 LA b, Ho g 8 (AR XS 2> T ity 33 244. 9 u, BRI S 0 8. 10, B T AR E M B /KE A, B ERIF
B 5 B4 P e e (K BG40 CYP450 2 L RIR PEAE 40% L . 2f g i PCR LK 20 #r Bom » BU ok i Rk G JE 0k
i) XND-PA50 3£ [N ik B R BUR S R E . (458 Sobe T IR ()5 U5 38 BR HU P AH 3¢ XND-P450 3[4, % 5 P 76 Bt vk
il R R 0 I WS 1 2 3K o v TR R HE I 5 A R TR A G

[EiR] RO FAEE s XND-P450 3£ K ; RACE; & i PCR

[(FESZES] Q969.4472.2;Q785 [X#irER] A [xEHS] 1671-9387(2014)05-0211-06

Cloning and expression of XND-P450 gene from
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Abstract: [Objective] The full length ¢cDNA sequence of permethrin-resistance associated X ND-P 450
gene of Culex pipiens pallens was obtained and analyzed using bioinformatics methods. Its expression lev-
els in susceptible and resistant strains were detected for clarification of the function and resistance mecha-
nism of XND-P450 gene. [Method) PCR primers were designed according to expressed sequence tag from
the different expressions of permethrin-susceptible and resistant strains of Culex quinquefasciatus. Full
length ¢cDNA of permethrin-resistance associated gene XND-P 450 of Culex pipiens pallens was cloned u-
sing RACE method and bioinformatics analysis was conducted. The expression of XND-P450 gene in sus-
ceptible and resistant strains was detected using semi-quantitative RT-PCR. [Result] The obtained se-
quence of cDNA of XND-P450 gene of Culex pipiens pallens was 1 679 bp coding 523 amino acids. Bioin-
formatics analysis showed that the full length cDNA of XND-P450 gene of Culex pipiens pallens shared
more than 70% identity in nucleotide sequence with CYP450 of Culex fatigans and Aedes aegypti. The
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XND-P450 gene was an unstable hydrophilic protein with a relative molecular mass of 33 244. 9 u and an i-
soelectric point of 8. 10. Phylogenetic analysis showed that the full length cDNA of XND-P450 gene of Cu-

lex pipiens pallens shared more than 40% identity in amino acids sequence with CYP450 of Culex fatigans

and Anopheles gambiae. Semi-quantitative PCR electrophoresis showed that mRNA expression levels of

XND-P450 gene in resistant strains were higher than in susceptible strains. [Conclusion) The permethrin-

resistance associated gene XND-P450 of Culex pipiens pallens was cloned. Its mRNA expression levels in

resistant strains were higher than in susceptible strains,indicating that XND-P 450 gene was related to per-

methrin-resistance.

Key words: Culex pipiens pallens;permethrin; XND-P450 gene; RACE;semi-quantitative RT-PCR
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TGGTTAGGCCGAGGGGAGCCCA -3 ", Reverse
Primer:5'-AACCCTCCGTCGTTGGGCTCCCCTC
GG-3',
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R FE A K P 51 BT 51 5 B IR 6, R L XN D-
P450 3 H LK .21 ¥ K F 5K Forward Primer:5'-
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Fig. 1

Cloning of full-length sequence of XND-P45 gene of Culex pipiens pallens

M. Maker DL2000;1. 3" RACE product;2. 5'RACE product;3. Full length ¢cDNA product
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fiE L R BT 7 50 HAT B i AATAAA MERFS . &
A polyA B, Al HliE Ha KA, it NCBI ORF
Finder % 1 43 #7. 15 8] T 1% 5 51 B9 ¥ i B 32 HiE
CORFE) FI X B 1) 22 L /R T 41 .
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3[ATGIGGGCTCTTCTATCGATGGAGCGT CGCCACCTTCGAT TACTTCGAGAAGCGTGGAGTTCCGTTCGTGAAACCG
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F F S G K M H M V D A

G S L G Y
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E M F P D S R F S
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K D F D H F A
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E G T R W

K H G R S G L S5 P A

378 TTTACCGGAAGTAAGATGAGGAACATGTITTGCGCTGCTGTCGAAT TATACGGAGGGGGCGATGGGAAGGCTGGTG
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L L S N Y
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K T I K Q G

753 GAAGAGCACAACATTGTGCGGCCGGACTTTATCCACCTTTTGGTGCAGGGTCGAAAAAACGAACTTAAGATGGAA

E E H N I V R P D F I

H L L ¥

Q G R K N E L K M E

828 CAGGCCGATGACCAGCTTAAAAGTGCCGGATTCTCAACGGTCGAAGAACATCTCCAATCCTCAACGGAGAATAGT

Q A D D Q L K s

A G F S

T VvV E E H L Q s 5 T E N S

903 CAGTACTCGGATTTGGATATTACTGCGGCTGCTGCCTCGTTCTTTTTTGGAGGTCTCGAGACAACCACGACCGTC

Q Y S

D L D I T A A A A

5 F F F & & I. E T T T T ¥

978 ATCTGCTTTGCTCTGTACGAAATGTCCCAAAGTCCTACCGTCAAGCAAAAGTTGCAAGCGGAAATCGATCAAGTT

I C F AL Y E M S

Q S P

T Vv K Q K L Q A E I D Q@ V

1053 AAGGAACAACTTTCAACCACCGACTCCAAGCTATCTTACGAAGTCCTTCAAAACATGAAATACCTCGACATGGTC

K E Q L s T T D

S K L s

Y E VvV L @ N M K Y L D M V

1128 GTATCCGAAACCCTACGTICGTITGGGCTCCCCTOGGCCTAACCAACCGAGCCTGCACCAAGCCGTATACCATCGAA

V S E T L R R W

A P L G L

T N R A C T K P Y T I E

1203 GACAACAACGGAACCAAAGTCACCATCCAGGTCGGTGACCTGATCCAAATCCCGATACAGTCAATCCACCGCGAT

D N N G T K VvV T I Q V

G D L I Q@ I P I Q s I

H R D

1278 TACCGATTCTACCCCGACCCCTACAAATTCGACCCGGAACGGTTCTCGGAAGAAAACAAAGCCAACATCAACCGG

Y R F Y P D P Y

K F D P E R F S E E N K

A N I N R

1353 AGTGCGTTCCTGCCCTTTGGAAGTGGTCCACGGAACTGTATCGGATCGAGGCTGGCACTGATGCAGACCAAGTGC

S A F L P F G S
1428
F L Y Y I M A T

G P R N
TTCCTGTACTACATAATGGCGACCTTTGAGCTGGAGTTGTGCCCGAAGACGGATGTTCCGAT CAAGCTGAACAAG
F E L E L C P K T D V P I

cC I G S R L A L M Q@ T K C

K L N K

1503 CGGTCGGTITTCGCTGGATACGTTGAGTGGGTTCTGGTTCCGGATGGTTCCGAGAGGGGAAATGAAGAAATGA

R s v s L D T L

S G F W

F R M V P R G E M K K =*

1574 GATTATACAAATTCAGTAAAAATTGTATGAATAAATTATTTGGCATATTTTAATCATCAAAATTCCTGCAAACTA

1649 AAAAAAAAAAAAAAAANAAAMAAANAAMAAAAAA

& 2

1679

¥ 6 P XND-PAS0 [ 4 (e T HL45 3 1 S0 38 R T 91

T5HE X R IR B 5+ AR EHE T TRIKX I MERES
Fig. 2 Full length sequence and putative amino acid sequence of XND-P450 gene of Culex pipiens pallens

Box represents the initiation code; Asterisk means terminal code; Underlined area indicates polyadenylation signal

2.2 HEER XNDPL50ERFIMNEYEES
S

3 o R X B X IR €8 PR e XND-P 450 %
Al 4 8% 25 A% 5T 1 (Conserved domain) By 7 il , #E
MR E XND-P450 B H & F P450 Kk . IR
FE X 45 5 R - XND-P450 3 K 5 B0 5 8 (Culea
fatigans ). % K P B ( Aedine mosquitoes ) HY
CYP450 J KA %8¢ o 1 T R — Bk e 9020 LA L
DNAStar X455 B8, XND-P450 FE H 5 8 %
Ay CYP9b2 ,CYPIMI10,CYP4503A19,.CYP45052D1
O MR K AR R K] HE A 3 B CAnopheles gambi-
ae) [ CYP450 2 B A 8w 0y [R5, — Bk 7E
40% A . W NCBI # 4t f9 CDD(Conserved Do-
main Database) $0Hfs 2 #E 4T R 268 T 45 R Wk L %
AR 40~ 320 AL 2 HE WL 7 9 v FE AR <Y, 5 40 i 64
2R PA50 B G PR ~T del s JE — 2

WG BT 8 R BRIk 6 I XND-
PAS0 BN gt 8 H Y 7> T BT 33 244. 9 u. BHig
RN 8. 10, IRYEE B R AL H (Asp+Glu) 2y 41,
B & JE R (Arg + Lys) B H O 43, 23 7000
Ci 710 Ha 705 Nuss O506 Sis 5 JiF 58 5 3905 N-K g 2 2R
R, AT N 49. 70, B F AR EE A I8
FEHCN 82. 60, B3 KK —0. 339, J@ 2R K &
F 5 P 40 e 58 7 45 S €81, J5i il (Plasma membrane)
5 65. 2% . N B M ( Endoplasma reticulum) /&
26.1% %l (Vacuolar) 5 4. 3% , 5 /R & Ak (Golgi)
did. 3% PR 2R AR AT BB A 1 40 5 I i 2R
AEFEAE T KT 5], HA 16 A8 A7 5, 20 518
10 ™22 2 R A s A 6 A>T 2 R 67 mi . 4 7T LA )
AHED IR 0 2 i XND-P450 25 7] B8 5 P iy Bt
fift PA50 KR EEAT K .
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2.3 HEBEL XNDPISOEEREZEHNEES
PCR

B E PCR 6 45 5 7R . XND-P450 1 Bac-
tin FEH AR AE 36 1 32 AN MR Z Bk Fe B8 R
HEACE G 8. 5 XND-P450 il Bactin 5 A
MAEERE 4 0 S 36 A 32, 4 L Xt XND-P450 FI
Bractin 3 #EF7 2 2 & PCR &I, 25 5 (& 3)
78 s XND-P 450 FHe R TEHT 24 il 72 SRl 2 IR £ )2
e i 2R A KT 22 S5 W ZE PR R IR 6 PR I
(2% 3K 7K F 5 T U & . FIH Quantityone #R/4F
KBt P o &R BUR S R XND-PA50 & Bactin
B R B K BEAE FAB 4351 2 0. 215420, 006 4 FiI
0.052+0.006 3, AP 8L RIR O FEWH XND-
P 450 K& D5 i) 35 2R HU M i R IR €0 I

M R A S A

2000 bp

1000 bp
750 bp

100 bp

Bl 3 XND-P450 e PRIAEHTIE b 28 RS A 3R
R0 W0 2 K 1 2F 2 B RT-PCR
M. Maker DL2000; R. 41 i Z 1% €0 P 05 5
S. HUB S RIRE PR AL Bactin
Fig. 3 Semi-quantity RT-PCR of XND-P450 gene
expression levels in resistant and sensitive strains
M. Maker DL2000;R. Resistant strain;

S. Sensitive strain; A. factin
39
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CYP450 i HR KK R 1S 2 A SR Mtk
H % (Resistance ratios) 1]\ ik 1 000 fF*, wf
LI ih . XND-PA50 1§20y PA50 JE [N K2 19— B . 18
LGP o A 4 —E B

AT FE AR H BT A0 23 B 8 IR 8 A 0 S A T
PEARSC EST Jr Be st it 519, 2k Hl RACE $ AR 5o [

75 2R 00 WO 48 TR P M AH DG L XND-P 450, 1
cDNA JFF] 4K 1 679 bp. 4t 523 M. 4
WA B 2E s B W], XND-P 450 JE PR 5 B4 %
W R K B CYPA50 % [N A %5 i [ 8 1
XND-P450 25 115 S0 i i, 52 K 0N K] L 0 4%
WOAH G CYPASO 25 b BoA 5 19 W) P M, Bz i
FII40~320 {8 5L 12 )7 9] i B DR ~F, 5 40 M 5 R
PA50 8 Z 15 1 PR 51 38008 B — 30, T 4 AL g T
P450 3 R R BE 5 2 5k PR 4 i 88 11 o7 T 40 7t o s HL 5L
A 16 PHERR LA BN KRN S SN (5 5
So ARWFIEEE R KB AEPUME S R BUR G RIR G
M R Y B L XND-P450 JEPR B B 0 L AE 4t
P i ZR IR € 12 I P A 2R TR K 5 T UG &R L I
HEM XND-P450 J K 5 & 45 B b b A 56 .

AFFFE LS R XND-P 450 J F W] g 76 7% 4
JI WU 4 R B M ke VR R AR AR R AL AN T
. EIREERBFIE T, 0] LB FHPEO6 B AR A
JL 7K S b A7 AR A B 0 — 2B R AR FH AL .
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