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HOEFANEERESER, I AREEARE pRIAIG, b X B E HBIOI M, 3B %
B BAMY Southern AR ECEHRE, AR TEAHHEBNIEH, E4EN pRLBl ik
Y LT G B R B IR R 15 P R K o 2 BRI (- NA) FI P 7 RS RS (B-NA) ;
ENERAEHTHBMEEL SRR —HA HBE(7504), KN B S, BREER.,

XA EELR, EREE, KBEHE, BRLY

S XK= Q768 MEWERIAEE A WS 0001 — 6209 [2000) 02 - 0126 - 31

R ER H W W ( Culex pipiens quinquefasciatus ) NEBER B F 4§ 3% 250
i, B HERE B 500 1Y, MM ERME R YA N RAEMB M ERL S LB R E
M oEZEENRED R pRLA3O D, B EARNE AXBGITE, SR XMEE
H. B IEEEMREEREHRAEYRERATFRAB SR KBNS E, R —#
BEFHEDHRERREE. B FTEHESAMEYLEBEAERNEERAMARSIH
WA ERMEHHERD Y AR EEREYERE NS R ERE R AR5,

FXBETHOEERNREEREATE AXBTETHEZIURRE=YMIEY
BEg, BETEER MG EIERLE 7504 #1I5MR, SREXFE TN I EEES
BEEMERRE., B HARB AR EMEEEREXAYOTFRRE . HEFERR
KEHAHER EARSEFREYR AR TGN AR R R SRE%
RAGFTRTHK, AEBRE Z 2 LV A5 R MR 224,

1 AR F &

1.1 #H# ‘

1.1.1 #HE 5N KB E HB101, 5348, ABITERE pRL-439 EHREF
Poga, XR— P EMHZRE KBHTFEAERTHEBEBENE T, HRFAFEFHBLY
AR ETETHEERNEEE Anp',Pous T H — 1 EcoRI 81— BamHI i
Ry EcoRI . A1 T W& Bl-cDNA,BamHI B T RN S T W RE, % H bl P EE 2
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BEAMEFEEERFRE. KBTEBEN pUCIS-BL 2 HHWERE, £ 1.33kb 1
B1-cDNA BE 3"3% A~ 8] 300bp 4t H — BamHI S, AR IE N Amp’, HILE I A% X
% Michel Raymond # & #2144 .

1.1.2 BFE LBEFEECEI7]EH.

1.1.3 HAX ETEEE.

1.1.4 FEMEN BT ABaES R EAYEE . RNase BEBE.DNA Ra 8 |
K B TADNA BEE SN EHEEEERESY A XE Promega A o

1.2 Fi&E

1.2.1 DNAWM#BE . FiRER. WA BRIN FHERERGBEIK . DNA FRKMIES
[ DNA 88 5% 4k W & Southern #4385 ¥ ¥ CHR (7~ 8] H ik # 17,

1.2.2 KEGFFHE -2 AR & mefe X7 ~8 m ittty

1.2.3 DNA 8B40l & Reahifb 8 0k [ 7 -8 | s dkdT .

1.2.4 EAHBEBBEEINS MESHERERY o ZBEHE (e NAMR-ZBHE
BE(FNAVERG, KRN AERES OD ERER N E EHEREMMAE. BA

7] 40 B 4 A2 AR R A BE AT *x1 BRANERBRELFEFRAR

WE, (D] y{: EEK Table 1 Enzyme analysis system of recombinant bacteria

BT B A % B A 20mL No. of wupe  PROSPRate aNA(BNA)  E.coli  Cuhre time
LB K B (H BT 1 "““ff;'“L *;;*L ’; m; 1";

B % 100pug/mL), T 37C 5 2 {3 30 1.2 L5
Fidw, (2)BTRABRR 3 1.1 50 1.4 1.5
MESZ: (3)m&E A 4 0.9 S0 1.6 1.5
0.5mL DBLS, # & 15min. . . - - o

(4) M F ODgyp (B-NA K
ODs35) W W H .

£ U WL O D ) R ER 2B ph ik (pHT7.0):57. 7g NayHPO,,42. 3g NaH,PO,, & T 100mL
A, i A 1% B TritonX — 100, DBLS 1% & = B i1 5% SDS(1% B2 B:5%SDS =
2:5) WA, AT a - HZEABERRE.
1.2.5 IHREMEEMA  (ORRELFEHNAHTFEEE, % A 250mL LB & 455
Hp(ZEFTHFEX 100pg/mL), T 37C H 334 (2)5000r/min B L Tmin, iR E HIE;
(3)H ddHO ¥R 40 — 3 ()M 1g W HAM, MA R 9g3% MiERBRP (pH7.O) P, R
A EAT (SYH MR 3mm KRB F 3% # CaCl, (pH7.0 ) ¥ W b i i 3R 18 & P, 8 I it
REAMIHEH; (6) M EHE 1h; (BB EER,H IAAHLOEER =R, UBREERE T,
1.2.6 BEEAKBHE SR =84 REE(7504) MERRHEN (GO BRI (1)
EHEHABTEEEE 1.2.5 BE; (2) 8 A i 4 MR A 100mL =AM+ ;
(3)Im A 20mL H,0, ImL 2% TritonX-100, 5L 7504 (2. 2mg/mL)}, EHRIEE T
CHEES, HHFSRN; (B hBE ImL AAHBET SmL JKEF;(5)1mL £
BHINA lml EREFCE,ERER LR 3 min T2RA:(6)6500 r/min &0 15 min,
BEHRSERNA;(TBE LEESHEEBPEMA Iml. B EC K, EREMN

# Con.0. 01117g/mL.
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128 L7 % /] & Eid 40 &

LW 3 min TR ;(8)6 500r/min B4 15 min, B EEHIH S ERBL FHES
HIE B R R w; (9) M e,

SMEig (GO &M & FHKANEE,25m HP-1 E48, A& 0. 2mm, B NBREE
320°C , #4290 AR 250T ,BS W HE 4L Ny, M # H 1lmL/min,

2 HERAE

2.1 pRLB1 K2

# pUC19-Bl. pRL-
439 Fi R 2 51 A EcoR 1
Wik, BB OBLXEF
B, 4k TR R 4.0kb
B pRL-B1(H 1), 18 4~
B FHREILRS MHEAE
wE(HE AN 15T
BEAURBEMABRRET
BAE2)),KPRAITR
EBE KT 5.148kb(C HA D
i), i Bl-cDNA (1.
33kb) R pRL-439 (2.
70kb) &4 £ & 7T H) By X F
5. 148kbEHF AN
1 Bi-cDNA®H 3 A,
=4(E.G.H #)# A
4.0kb, X=AEHFEE 1 EHMEN pRL-Bl &
BN B1-cDNAZ X
A BEX=1&5#D Bl-c-DNA ZERMWES F(1.2.3 %)M BamHI 811, [ 0 L4
pUCI9-BI{A B )M EcoRI BBYIEXL .3 S(EEIM Xba | W BERME(E 3), Ef
I2B(COEMNB KRB, IRNFAE, 3S(BH)WEBRATL B, HiEHEE
WA A, FERE W R, BamHI YW R, — Bt 5 pRL439 4 TEMIF (M AT
2.7kb), 75— B0 TE¥/DT Bl-cDNA(/MF 1.33kb),3 SEA FHROFB AN SHE
HEW — 3, R IEm EAF, LT IE R B4 F pRL-Bl,
2.2 EMHAMEHK pRLB1 1) Southern 3F

Fla-P]dATP #7 it pUC19-Bl # EcoRI 8§ B W B B, WA G #8 6h, Xt E 4 8
pRLBI1 # 1T Southern 2¢3Z (B 4). pRL-439 ABA# ; K 8§41 4 pRLB1(pRLBI i¥)#H 43¢
FHHA,MEAFBMABECHEARKREN  BUGHEHATFHARBER N EWRSE
i id f EcoRI Xt Bl #1 pRLB1 B ¥]{B1/E1,pRLB1/E1)% &, pRLBL Fr 48 8 A B K /b
5 B1 [\ ,iERA B 8 A B Bl cDNA B # A& pRL-439 i % w A % .

Fig.1 Construction of recombinant plasmid pRL-B1
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B2 A EERE Xl 15 0.8% RIS SR A X
Fig.2 0.8% agarose gel electrophoresis of five
recombinant plasmid DNAs digested by Xbal
B.ADNA/hindI1l + EcoRl; C.No.5/Xbal;
D.No.4/Xbal; E.No.3/Xbal;
F.pRL-439/RcoRI; G.No.2/Xbal;

H.No.1/Xbal; 1. ADNA/HingIll.

2.3 IEEMEMREENE

1.33

B 3

=1 HEYF BamHI BH/5 0.8%
AW BB K 4 E E W R
Fig.3 Restriction pattems of three recombinant plas-
mids DNAs digested by BamHI, EcoRI and Xbal
A. pUC-B1/EcoRI; B. No.3/BamHI; C. No.
2/BamHI; D. No.1/BamHI; E. No.3/Xbal.

HTRMEEMERE Bl MEX,UBBAHFRHERY o NA M B-NA NEY N E /MY
EH, - T#% HB101/pRL-B1 #£ & & 4 W (LA HB101/pRL-439 ff % & ) , 5B 44 3
—% ,HB101/pRL-Bl M # M ¥ ODgeo=0.6532,HB101/pRL-439 B B A8 ODgoo =
1.2000, (B #), % =L T # & HB101/pRL-Bl N — A% 4 Bl £ BB I REK,F&
HREBREEERE, T THEHE HB101/pRL-BL X «-NA BENARTFR. BE-R
T 4T B 55, A At L HB101/pRL-439 %t B, EH 4 %k, KM ## — 3,
HB101/pRL-B1 BI B I % #8 ODgoo = 0. 7835, HB101/pRL-439 &9 B % ¥ 2 ODggp = 1.

4920, LWL R LA 5,

BIELI pRL-BI  pRL-BI/EI pRL-439
e
kb
e
1.33- @ '

B4 FEHFEH pRL-Bl B Southern &3 43 1F
Fig.4 Southern hybridization of recombinant plasmid pRL-B1

—+— HB101/pRL — 439
—e—HB101/pRL ~ Bl

N
1_0/
(}.0- -

1.4 1.6
Culture volume/mL

1.0 1.2 1.8 2.0

5 HBI101/pRL-B1 EZETheE S+ #7
Fig.5 Enzyme activity analysis of detoxification
of HB101/pRL-Bi
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ME—-R FBZRMETREESH Bl EFNCHIRELERERE, yEH - EE
LHRERNRRTRERE, LB 7 E =B % (X HBL101/pRL-439 3t B ), HB101/
pRL-Bl B9 B # 4 ODgg =0.7152,HB101/pRL-439 BI B H ¥ #5 ODgop = 1.3486, K KL
BEEERTEHE MR,

MER=ALEATRIUTILAER . (L—EWHET,pRLBIANRKREEER T
%t fR#H , %00 B1-cDNA AU ARk pRLAO KX HRMN S, THE E. coli PEEHES
BB ; (2) & o WA L0928 b, pRL-B1 B9 M B W8 B B, i pRL-439 41 il 2850
FEH;GINEREBRPTEH,pRL-Bl 22 TREMRE = (4) E R REX AT E
Hr, Bk pRL-Bl PEEME R R MR B ARG FESCPHMAENE - B(NEERT ¥ &
) HM B TRUEREBRARY ¥ S ERA-Y (M) MXER N, F AR
ZENEYEARGFHEEREE MBS, BHENEARNPVEBERESRERAN
EETMERT S AT EREEEEZANE, NRAIVFERIEE2HMES,

T#HHE HBI01/pRL-Bl 3 « NA(BNA)KW E M 4 E BERB ML, T H B A
UV % AE M Bl, B B A BRI FERNE,

2.4 TEENEREX

HEIRENNAERATER, EAMAME, A0 A EEBNE D B ENERE
BIEEECK, AN BERAR A5 BMEBRYENEYRUSROKE., HERE
pRL-Bl #E E.coli ¥R Y FER , RNMKT E. coli M pRL-Bl WEEL.

H3%MERBMESE 125 EHFAB pRLBI M E.coli Sl B2, AREE
— T 10% ~20% ., R\ERLE  FHTBRAMAGLEBRRS 10%,

FLBARTTRHARENTEMABAFENTE, - KRB EETRRF
—R., BuEFHRAEE I REERATRAG, A LB AR AU BTNERES
T#fTHEERE., BHEGHEEHARPEERROER «NA M BNAKWED., RH
pRLBIWEEHAREF RITHFHABEEEERE),

2.5 EEAHAMYRET =05 HEE(7504) 19
P iR

i+ & I #OF O 52, HIB101 /pRL-B1
B W ¥ 48 ODgy = 0. 7152, HB101/pR1.-439
BB ODgyl . 3486, R F GC M
FH. AW ERWE6 FR.

HERSD. (EBEREREALEOC-1 /]
A 1), Uik B 8] B S 44 41 e T % 3 HB101/pRL-Bl1
%t 7504 R i % /& , i HB101./pR1.-439 M| JLF &
A ;KT 1/ JE,HB101/pRL-B1 3 7504 i [4

0.5
—e— HBL01/pRL - Bl
—a— HBI01/4RL - 439

S b =
5 g &

7504 concentration/( ng /)
=3 =
8]
=

T T T T T

e
3
-
-

¢ [EZ 44 HR101 /pRL-BY %}
G 7504 IR

Fig.6 Degradation of 7504 by immobilized cells
HBI10! /pRL-B1

MEFRNBT VLR, (2)d 2 -4 H1
7504 B bE AR Sk 3 A, T# # HB101/pRL-B1 £
AR, HEL HEEE R,

B EERTm, S5 H X 7504 F &
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CLONING AND EXPRESSION OF A RESISTANT
CULEX GENE IN ESCHERICHIA COLL"

Yan Yuanchun!'? Qiao Chuanling® Shang Hongyuw® Qian Chuanfan®
(' Life Sciences of College , Shandong Agricultural University , Taian 271018)
(? Institute of Zoology, Chinese Academy of Sciences, Beijing 100080}
(* Madisorn, WI 53703, USA}(* China Agricuitural University, Beijing 100094 )

Abstract; Recombinant plasmid pRLB1 was constructed from detoxifying gene Bl of pesti-
cide resistant Culex pipiens quinquefasciatus and from plasmid pRL439 contained the strong
promoter PpsbA. The positive clone was identified by digestion and Southern analysis. Ex-
pression of recombinant plasmid containing esterase gene was detected. An engineered bac-
terium possessing high enzyme activity was obtained and immobilized. It can effectively de-
grade the specific substrate o-naphthyl acetate (a-NA) and B-naphthyl of esterase enzyme.
Assays showed that pesticide acetofenate (7504 an organic choride pesticide) was degraded
by the immobilized cells within one hour.

Key words: Esterase gene, Gene expression, Escherichia coli, Degradation pesticide
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