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The Application and Significance of Gene-walking in Isolating
the Promoter of Cytochrome P450 from Mosquitoes

ZHOU Guo-li, HUANG Jiong-lie, WU Yu, WANG Ling

(Department of Parasitology, Sun Yat-sen University of Medical Sciences, Guangzhou 510089 China)

Abstract: [Objective] To rapidly amplify the promoter of CYPON3 gene ( CYP 6N3) from deltamethrin-
resistant Aedes albopictus ( Ae. albopictus ). [Methods] Two reverse specific primers (GSP1 and GSP2) were
designed based on the 5end nucleotide sequence of the previous obtained CY P 6N3 from Ae. albopictus . The
genomic DNA purified from deltamethrin-resistant Ae. albopictus were digested by Dra 1, EcoRV, Pvu Il
and Stu I . then ligated with adaptors to produce 4 digested libraries, respectively. The primary PCR was per-
formed from the 4 digested libraries by the use of GSP1 and AP 1, and its products were used for the second PCR
with GSP2 and AP2. [Results] Four major bands of 806.2 190.2 206 and 3 076 bp were obtained from the 4
digested libraries, respectively. The second PCR showed a similar result to the first one, but had a stronger ma-
jor band in all lanes. [Conclusions] The promoter of CY P 6N3 from deltamethrin-resistant Ae. albopictus and
its restriction map containing 4 restriction sites were successfully obtained. The significance of gene-walking
method in studying the diversity of insect P450s and the molecular mechanism of insecticide resistance mediated

by insect P450 enzy mes was discussed.

:2001— 07— 30
(970092); “211 7 (98124)
(19647,



6 .. P450

407

Key words: gene-walking; Aedes albopictus ; cytochrome P450; CYP6N3; promoter regions (genetics);

insecticide resistance

P450 CYP6
o, » P450
[2 . ,
P450
P450
. CYP 6N3
P450
( CYP450 ), 4
CYP 6N3v1-~v3( ¢DNA 1 491 bp, Gen-

Bank accession number: AF283836-AF283838)
CYP 6N3v4 (669 bp, GenBank accession number:
AF284783),

031 CYP 6N3
¢DNA 5'- 2
CYP450
1 MHE F*
1.1
, LCso
105 . 50
25+1) G 16 h.
1.2
CYP6N35-  ¢DNA 4, 2

GSP1: 5 “TTACGCACCCACA-

GAACCGCCAAGGTC-3'  GSP2(Nested Primer):
5'“AGCGCCAGCACCGTCAAATAAATCAAC-3'.

1.3

DNA
Qiagen ; Universal Genome Walker' " Kit
Clontech ; Advantageﬁ Genomic PCR

Kit  Clontech
502 bp) - BM

; DNA Marker(2 392 ~48

1.4 DNA .
100 (200 mg),
200 mg/ L. RNase A
, 3~5min , K (
1g/L), .50 C 2 h.
Qiagen DNA
1 L
DNA, M ark er , 5¢/L
. . 5HL
DNA, 1L62LDra 1 (1X10 “U/L).2 PL 10
X Dra 1 11. 4 »L ddH,O0, , 37
T 16~18h , Marker
DNA . 5¢/L ,
5L DNA, 752
A2z60 ;
0.1g/L,—20 C
1.5 DNA 4
4 .5 —mL Eppendorf ,
(DL1.D12. DL3.DL4), 8 ML Dra 1.
EcoRV. Pvu II. Stu 1 10 *L 10X
; 25 UL
DNA 0. 1g/L) 57 L ddH»0,
100 ML, .37 C 16~18h
5PL 5¢/L )
. ; 2
95% .
80% o
10 min, 20 L TE (10/
0.1, pH7. 5) DNA ,—20 C

1.6
4 0.5 —mL Eppendorf )
4L 4 ;
1. 9 *L Genome Walker
(25 Pmol/L) 1. 6 LL 5X T4
0.5HL T4 DNA (1x10 ° U/L),
.16 C 16~18 h, 70 C5 min ,
72 1L TE(10/ 1, pHT. 5) s s



408

(Acad J SUMS), 2001, 22(6)

4 DNA , —20
C u
1.7 1  PCR
4 0.2-mL PCR , ,
1 »L 4 DNA , PCR
; S5HL 10X Tth
PCR ( s PCR
) 1L dANTP (10 mmol/ L).2. 2 L. Mg

(0A¢)2(25 mmol/L). 1 1L 1(API, 10
tmol/L, 5 -GTAATACGACTCACTAT-AGGGC-
3').1 “L GSP1 (10 #mol/L). 1 IL Advantage Ge-

nomic Polymerase Mix (50X ) 37 8 HI. ddH20,

50 #L. PCR ;94 C255.72 C
3 min 7 ;94 C255.67 'C3 min 32 ;
67 C7min; 4 C . 8 ML
15 g/ L
1.8 2 PCR
1.7 . PCR
1 ML PCR .1 1L 2

(Nested AP2, 10 #mol/L, 5-ACTATAG GG CA CG-

CGTGGT-3) 1ML GSP2(10 #mol/L); PCR
.94 C255.72 C3min 5 ;94 C255.
67 ‘C 3 min 20 ;67 C7min;4 C
50L 15 g/L
2 #% X
2.1 DNA
DNA 5 gL
DNA (
1 Lane 2), Marker
(48. 5 kb) .
DNA ( 50kb)C 1 Lane 1) s
DNA .
(gene-walking)
2 DNA
: Dra 1 DNA (Lane
D . 50 kb,
DNA
2.2 1  PCR
3 (AP1)

1 DNAS5 gL
Fig. 1 5 g/L agarose gel eectropharesis of the high molecular
genomic DNA extracted from deltamethrin-resistant
Aedes albopictus
M: Markers, 2392~48 502 bp; Lane 1: control human genomic
DNA; Lane 2; genomic DNA from mosquitoes

2 DNA
Fig. 2 Identification of purity of the mosquito genomic DNA
M: Markers, 2 392~48 502 bp; Lane 1: the mosquito genomic
DNA digested by Dra | ; Lane 2. the mosquito genomic DNA

3 GSP1 APl 1 PCR
Fig.3 15 g L agarose gel electrophoresis of the primary
PCR products
M: 1kb ladder, 0.5~ 10.0 kb; Lane I ~4. the primary PCR
products from 4 libraries digested by Dra 1, EcoRV, Pvu Il and
Stul . repectively; Lane 5, 7. negative controt Lane 6, 8: positive

control

(GSP1) 1  PCR
:Lane 1 ~4 Dral . EoRV. Pvu 1l
Stu 1 PCR , Lane
1 806 bp ; Lane 2

2190 bp; Lane 3
2 206 bp.

3 076 bp;
Lane 4



6 s P450

409

2.3 2 PCR

(nested adaptor primer2,
AP2) (GSP2) 2
PCR C b 3 .

4 GSP2  AP2 2 PCR
Fig. 4 15 g L agarose gel electrophoresis of the second
PCR products by the use of GSP2 and AP2
M: I kb ladderz 0.5~ 10. 0 kb; Lane 1~ 4: the second PCR
products from the 4 primary PCR products, repectively; Lane 5, 7:

negative contol; Lane 6, 8: positive control

3t i
AP1 GSP1 1 PCR
4 (digested library)
C  3) AP2
GSP2 2 PCR ,
C 4),
PCR s PCR (touchdown
PCR, TD PCR, 2
PCR ) PCR(nested PCR) s

9

CYP 6N3 .
Dra
[ . EcoRV. Stul Pvull 4
s : Dra |
CYP 6N3 cDNA 5'- . 806 bp;
EcoRV, 2 190 bp; Stul , 2206
bp; Pvull, 3076bp( 3,4).
PCR
DNA (4,
DNA NO)
. DNA .
2 . PCR 4~5d;@ ¢DNA

(RACE) /
55 3
; EST

STS
CY P450 , CYP450

., CYPG6B3 —1~—2838

(3, CYP 6A1'9
cYP 6A2!” Barbie Box . CYP 6B1v3

(xantho toxin-responsive
elements ), CYP 6BIv3. CYP 6B3v2. CYP 6B4v2
CYP 6B5v1

(xenobiotic-responsive elements ¥, cyp 6B1v3.

CYP 6B4v2  CYP 6B5v1
( antioxidant-responsive elements )'®, CY P 6D1
887 [9‘
, CY P450
CY P450
CYP 6N3
, CY P450
L1 ; ; .o P450
CYP 6N3 .
, 2000 22; 4.
[2 , s . CYP6
(- » 2000, 7(4):
247.

[3 Zhou G L, Huang J L, Wu Y, et al. Molecular cloning
and sequence analysis of three new full-length ¢cDNAs of
cytochrome P450( CYP 6N3vI-v3) from Aedes albopic-
tug J] . Entomol Sin, 2001, 8(2). 141.

[ 4 Dominguez O, Lopez Larrea C. Gene-waking by unpre-
dictably primed PCR[ J] . Nucleic Acids Res 1994, 22
(15):3247.

[ 5 Prapaipong H, Berenbaum M R, Schuler M A. Tran-
scriptional regulation of the papilio polyxenes CYP 6B1
gene[ J] . Nudeic Acids Res, 1994, 22(15). 3210.

(F 4% 413 70



413

KEN , PNG
LSA-1 N-  C-
LSA-1

BRA

FCCI/HN LSA-13' .
, FCC1/HN NF544, To/
96 7, KEN, PNG.BRA'®  1sA-1  c-
. 6
LSA-1 C- 3
. Fidock!”, Yang el
. LSA-13'

LSA-1

17 B
KPIVQYDNF

HLA-B53 CTL s LSA-1
C- .

. T . IFN-Y

LSA-1 C- B T
(33, FCC1/HN LSA-13
LSA-1

b b

[ ] GuerirMarchand G Druilhe P, Galey B et al. A liver

[2

[3

[4

[ 3

[ 4

L7

[ 8

stage specific antigen of Plasmodium falciparum charac-
terized by gene cloning[ J]. Nature, 1987 329 (6135).
164.

Hollingdale M R, Aikawa M, Atkinson C T, ef al. Non
CS preerythrocytic protective antigeny J] . Immunol Lett,
1990, 25(1—3). 71.

Fidock D A, GrasMasse H,

Plasmodium falciparum liver stage antigen-1 is well con-

Lepers J P, e al
served and contains potent B and T determinants| J]. J
Immunol 1994, 153(1): 190.

Zhu }J, Hollingdale M R, Structure of Plasmodium
falciparum liver stage antigen-1[ J] . Mol Biochem Para-
sitol 1991, 48(2). 223.

Joshi S K, Bharadwaj A, Chatterjee S, ef al. Analysis of
immune responses against T- and B-cell epitopes from
Plasmodium falciparum liver-stage antigen 1 in mwdent
malaria models and malaria-exposed human subjects in In-
dia[ J] . Infect Immun 2000 68(1): 11.
Yang C F, Shi Y P, Udhayakumar V,

variations in the non-repetitive regions of the liver stage-

e al. Sequence

specific antigenr 1 (LSA-1) of Plasmodium falciparum
from field isolates[ J] . Mol Biochem Parasitol 1995, 71
(2): 291.

Trager W, Jensen ] B. Human malaria parasites in conti-
nous culture] J] . Science, 1976, 193(4254). 673.

Hill AV, ElvinJ, Willis A G e al. Molecular analysis of
the association of HLA-B53 and resistance to severe

malarial J] . Nature 1992, 360(6403). 434.

(E#EH 409 70

[ 6 Cohen M B Koener J F, Feyereisen R. Structure and
chromosomal localization of CYP6A41,
P450-encoding gene from the house fly] J]. Gene, 1994,
146(2). 267.

[ 7 Dunkov B C, Guzov V M, Mocelin G, e al. The
Drosophila cytochrome P450 gene CYP6A2: structure

a cytochrome

localization,  heterologous expression, and induction by

phenobarbital[ J] . DNA Cell Biol 1997 16(11). 1345.
[ § Hung CF, Hoizmacher R, Connolly E, et al. Conserved

[9

promoter elements in the CYP 6B gene family suggest
common ancestry for cytochrome P450 monooxy genases
mediating furanocoumarin detoxification| J| . Proc Natl A-
cad Sa USA, 1996, 93(22).12200.

Scott J] G, Liu N Wen Z et al. Housefly cytochrome
P450 CYP6D]1; 5' flanking sequences and comparison of
alleled J] . Gene, 1999, 226(2). 347.



