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WOSEN Culex pipiens pallens BRI L MR R LMW AMEEZEENERZ—. BEE 60
A, EEHRORIRE TG O BT B AR 245 E AR R AL
AHBFFEFERRERS, RRAHESRBER A BRI, SRR BRI
EOEE. OT AR AR R E, ANTEM RV R &R PR B T
SRR, — B DM SRR BRI R . B3 g0 AR, AR MBS AERTENR
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Fl DEAE-cellulose (DE-5L) T E Sigma A 7 (St. Louiss Mo.» U.S.A. ), Phenyl-sepharose
(CL-4B>, H Pharmacia (Uppsala> Sweden’ 7=,

Il GREFED & (D BREAZE (S TS50 FARE LERIER. ZRERHE
TTERMRA TSR, KEMMMHIREIR BAER. FEE R LC, M 0.307X10 % g/mL, I
S LGy 0.156 X107 % g/mL. (20 MM BEHRME (RD): T 1972 £ B kWX, B
SMEEEVIIE U M ERELR R (S 11015, TEREHEE BT KRS (RATRT
O, MEHEBE LG A 2010 g/mL - (3> FNKHEER R (PY): OEFEMMAELEE
FINW3g Mt iT K EIE T (BRARIE—IRD, M RIESEE LCy,oh 80x107% g/mL-

1.2 A&

1.2.1 UCRARRE: TAFRAI AR AL 45 KGRI - 80T VKR PR AR B
FREL 0.2 g AU, A 1 mL pH 7.2 # 20 mmol/L BER SR, e HEEIRETH.
Beckman B5/0HL L 4C ELEE L 3 K: 5000 v/mins 15 min: 10 000 r/min. 20 min; 15 000
r/min. 30 min; B _EIEWAIE R KRS

1.2.2 SDS/PAGE: & Laemmli® hik. S FEIFICH: BB B, 97 kD FILEHE
H, 66 kD: RAIBIEE, 43 kD: BEBHFEE, 14 kD.

1.2.3 ZFHEE (EF): £ 4CHAM T, Bio-Rad IEF ki EHTHBEEREE (GH3.5-10)
CBEM%: 1 mol/L HaPOys BA®: 1 mol/L NaOH>, #1ksEEF B B Bic-Rad A 7). HIKIIENR
20 W, BCRHEEAR2 000 V. RAHIEN 20 mA. EH 4 he

1.2.4 EFFEMHEE: 12,5 mgoNA & 12.5 mg B-NA ELEMHT 4 mL A (4%, W/V)
T, B4 50 mg Fast Blue RRETHS, HpH 7.2 120 mmol/L B2 Ml 2 % 2 100 mL.
IR FREER 2 h BIAT 26,

1.2.5 EERENE. EERENERA Lowrt 0%, DAMEFEEES (BSA) briE.
1.2.6 EAKEFTE: EH 10 an X1 cm Phenyl-Sepharose (CL-4B) E47H, 4C TH#HITHE
H1. BL40% WA (NH, S0, FEHK. 7E 15 mL/h R FEATEREVERL: D409 R
T 30% G T 20% GO 10% G4V 0.5% R4SV MAFN
(NH, 2,80, 5+ M#ATEN, B a8l 2 FHERERER: 258 20 mmd/L pH 7.2 (175
MRl (AT VD WM, BHE 0.2% GRAVD. 0.5% GRAVD. 1% GRaX). 2%
G YD) (W/VD) ZZBF 6 20 mmol/L pH 7.2 BIERR 2 Ml 1F A se i sm AT ¥e it SDS/
PAGE frill 455 . PEG 20 000IR4EEH -

1.2.7 BFEHEESE: 5 anx 1 cm DEAE-Cellulose (DE-5LY E#E. 4T F. 20 mol/L
pH 7.2 BB ER SR T 1 10 M AERA. INAKE R, 5B 20 mmol/L pH 7.2 BN LR R
CGt4ar T Bl 2 MHEEIR, FEREHEER 10 mmol/L (WE4F 1T 2 50 mmol/L 4T 100
mmol/L {(FAFIV )+ 500 mmol/L CHi43 Vs 1 mol/L CHiA VD NaCl 8 20 mmol/L pH 7.2 #1
TR HATE B, R TS IRIRE T MR — Mo B R 2 kgER] b
1.2.8 FPLC (fast protein liquid chromatography’: 4 FPLC Manual (Pharmacia. Uppsala
Sweden) #E, BHFERERY: 70 mL. BELWEYE, EL0.5 mL L&, H 20 mmol/L
pH 7.2 BIBERRLE e B B . AR 1 mL /min, F UV M E57E 280 nm FEK T
i 25 U,
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1.2.9 FEEMWE FE: K Horing'" W EMESE. U «NANKEY, RMNERESS.
0.024 mmol/L~1.2 mmol/L JEY (B FHWEH), 5X10 ° mol/L R EH, LA 20 mmol/L
PH72 WBEREMBAMFERMLER, EEARNI 1.5 mL,. MAMEE, R&EES, 37CR
M 3 mino 320 nm F R YR UEZE L (Beckman DU7500 43 XX E ). AR S B WK B X AL 4K
RAXR, WEHRMERE,

1.2.10 BMWHZHN%E:. BARKENHEE R (50~500 nmol) 1A B K fn B & 89 K B & &
F, BEMRER S mne ZEMAESENE®, RFEES; 320 nm TR KMEZE (Beckman
DU7500) ., fEBEHEZLELR,

2 R

2.1 SDS/PAGE

FAARD., S. PY=RRKMAIHEEEEEM SDS/PAGE (A 1: A), R 8x: RDERT
EHE—4BREAW, SYXBEBAN2.1%, ESHPY REPRALIAX—FAH, M=
RAPHEEAWNMNESKREZREY . UNRELX FEFRENER, IBEAIBXR
(Rf) H: 0.49, 5+ FEHN: 66 kD (B 1: B).

9
<

1 3
——— . R

M1 REERSHR. RDHRK PY & R SDS/PAGE H i

Fig. 1 SDS/PAGE spectrum of Culex pipiens pallens strain, RD strain, PY strain
A: 1. RD &% RD strain; 2. PY @ & PY strain; 3. S & & S strain;

B: 1. 4 FB#5i2 molecular weight marker; 2, 4. S & S strain; 3, 5. RD # & RD strian

2.2 66 kD BEEAMSEAL

Phenyl-Sepharose KB /K EHTRH, B 10 mL FYEHBFAEEX LERUB KERE
HWAFE, BERRBERNEN, EOSBEBEHBL . ZHEREOSHBENESRAME. 66
KDEASREBENESRAIET, MEBRRENMET (NH,),SO, RMENTHE, 4817
TR, EERBAEPE (NH,),SO, Bf (W4 V) ABmEEHR TR (B 2),
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B 2 F SDS/PAGE # M Phenyl-Sepharose
2T ¥ B R
Fig. 2 Elution bands of Phenyl-Sepharose
chromatography examined by SDS/PAGE

# B 5 # 17 DEAE-Cellulose (DE-
SL) HEMH (B3~4), 66 kDEHAKE
EofmERa . 0 (A3:1,10; B
4: 4), AT W E H5 %t DEAE W4 &
HEREAD, ERBHE BB BRT
¥, FPLC (&+Ff#) (E4) #5: &
GENEARSSXBINWEEBRF
ERX LML BEMER, BE &GS E&
BHR40~42 mL (5% 66 kD REH
VEBAEBRLER) BEER—-1TRTEE
HE. RMARLAHEBNE— 1 66
kD K%,
2.3 SHERRK

£ 4C %44 F, Bio-Rad IEF H ¥k 1%
FH#HTEBRREE (pH3.5~10), W1E

66 kD & H I FH RN 4.6,
8 9 10

I oI IV R R R V VI A" I
4 fraction

B 3 F SDS/PAGE # i DEAE-Cellulose H: 2 # ¥t B% %% R
Fig. 3 Elution bands of DEAE-Cellulose chromatography examined by SDS/PAGE

2.4 EWHAHEFE

2.4.1 FYEREREME: BAFRKREN™Y, 2B (0~120 nmol) # A3 20 mmol/L
pH7.2 FIBEMB B+, RIFEEBEN 1.5 mL, Z 320 nm FTHWEXRKME, UFEYEIHE
AR, ODgofE NN RIRIEIRHEME (B S5). ,

2.4.2 66 kDEH: ¥ 2.25 mmol o-NA FIR 4L/ 66 kD BEMAR B, #LICRA R H
BT & 320 nm EREE V-TE (B 6). RARKENKY (0.024~1.2 mmol/L) HIAZ|
R ERF, 37C FRM 3 min, M 320 nm AR WE., HEBRIMEE. 66 kD & H # X {H
BHEER (H7) £WH: K,=64.1 mmol/L, V,_,, =249.8 mmol/(L-mg- min),
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Fig. 4 Elution bands of FPLC chromato- Fig. 5 Standard curve of product
graphy examined by SDS/PAGE
0.8F
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S o oek 3
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B7 66kDEHENEHIEE
B 6 66 kD % M B B I 7 b A 18] 25 1k gl 4R Fig. 7 Double reciprocal plot of 66 kD protein

Fig. 6 Time-activating curve of 66 kD protein 0.024~1.2 mmol/L &%, 1% KM
0.024~1.2 mmol/L substrate, 1% acetone

2.4.3 AUBEARBRANMEEEENIH: BARKENBERMABRNMNERS, 37CTH
B 5 mine Z/EMAJRYIF 66 kD BEEHRERES, FRI 3 min J5W 320 nm KR WWHE, UAFH
BRESEAIEAL, BRIUEENNLIFEBEEHELE (B8), AHERMRINMERNE
BHERXNNBESK B BEEREEE AR (B9).

HZRER66KDEHILFAZHELNME . RATXBREMENHER T RKREHH
MEBLETRERS., B4 66 kDEH (0.018mg) MEAEESSHERNRMBE 37C TH
S min, ZFMERASNKXBRSBEBRNORMERE, EBEHIEAME (H9: HKRT), H
BOmA: WARSKEMENELME HEH (ICs) 270 nmol L E H; 66 kD EHFAE T I
BOKEEE S EMEE B (ICs) X 345 nmol HE H,
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Fig.8 Ellect of dipterex on 66 kD protein Fig.9 Ellect of dipterex on {olal esterase activily with
eslerase aclivity or without 66 kD protein in RD strain
3 Wik

3.1 [ZfH SDS/PAGE &% 66 kD & BHITEE

RDGBRETER —4RREAY, EEAREAEMN2.1%., TBER 0.4, 7 TEHR
66 kD. LATHIFRA 66 kD EH. 7E S M PY MEPFMHAFE.

RD G ZA S5 BUEA M AR, BRREEME IS 10 B4Ah, TEEREAFUER 170 5L
b, A I ECE ST B B . IS BB RS S R B EEERE T, R AP
BARNFHEES, AEENABEES R E E SRR AR A, Eksas A —
MANTEERE THRBEEE. FiRD & AT 66 kDR REEERA A e S ERARA .
3.2 66 kD EHMSHSHAK

HERFE 66 kD EA SR EELIATENRER, BN EHIT T8R4, ETENESE
HEAT IS0 BT A 2R R TR I 0 e 2 R D A I e r kAT B iR e A ik
%o BRXWWENRERPEAR, B m. SUHTE ) 2y ENmAFEE AN E
RULEEES, FHIRAVEM T Phenyl-Sepharose £ 1 DEAE-Cellulose £, L& FPLC (4 i)
%66 kD ERBAT AN, SRR\ RE—RLEEEAM.

3.3 66 kD EAMIBAEMERERSRBERINAMLNER

R 66 KD EEF pl B8 4.6. 45 H1E, DEFER A LR B, —BRHH R
M pI{EL2 1, BOR B TERES PR R M AT H AL B R 2 A% NG B0, Mand D HE T
Est-6 BB B S GEBAIAE® (HFREM23% >, Hpl{EH 4.5.

B S DA F R AIE: K =64.1 mmol/Ls V0 =249.8 mmol/ {L*mg*min’-
HE B LEARBIME TR, R Aldridgd 90289, BT A-EEE.
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AEfEERIE T AFMIEARCEREE S D255, AR K, B (B mmol/L)
s BREE A2LS1 182, 209 EEEE A2M) 145, 119 GERMUMAE R, AXNE vV, E (P4
mmol/(Lemg*min)) 8137: 609, 89310 47207, BEREER) K, {E: FEEES B2'S) 85, 90:
EElA B2 170140, 247 GEPUESZRD: EEEERUS 270, HMNE v, EECOY: EES B2 99,
70; EEEF 218 63 o HUCTEEER K, H: MCE-1" 76.4; REEEEES ). 400. A& SCIRIE K
66 kDEB S CRERM A-BEFHELL, H K EH1%2.26-3.26 18, V. H01E1.9~3.57:
5p-EEEgth. H K, EAK1.32~2.18 1, V,  ERE2.52~3.9 fF. FNZL K, AL
RE U Culex pipiens JEPLVER RPEEHE 1.18~3.86 -

66 kD HEA A EMIME K, BN v &, HHeS5EMNENSIEE, BAKRENH
FET. MOMHEET 66 KD EEFRHRFMMHEXRTIERSE SREIEM (sequestration)- H
TEAENEARLETNEERIER, HECHBERARE T REEM. B9 B es
kD B HEAENT, BRSH BEEE ) 1C HHUAIR T 75 mmdl- 784 66 kD BESEME LK
HeaREERARE T —NF I MIEE.

Devonshire SIEFSE 7 MBkF Fp 2358 59 F4 BRES, RINE W EVLRA B ANE SR EFER T
TERT e MR E R . B PR AR A R P A0 B BREEDO AT i IR AR, B0 ER
K, MESZEASEERAER. #—PWRERE, TN IFSSEMREIERMEX.
Jayawardena “MHRIE I D BRI & C. pipiens quinquefasciatus T, A2 BEEEFI B2 EEE 5 5
MEB NS NREF A AR ENEEY, BESEERAEER. FE5AN, A2
FRESH B2 EERSTEER RPN FEARIRE SHNMASTEEEERBER. B4R
i1 66 kD EH AL RD £ & F IR §ELAIXHHLEZ 2R

FAESPUB T AN, EAbRUER RENTE VLB AR IFES Bl BRI I 5
Ak, AN EEHX RD R AMAEFEEAFONGE. BEHaPIRTEER: PY &
#DNA &85 Bl 2EFFEHSFHENFS]. M RD A S &R DNA Bl EEBREF .
WM RD fERALA S Bl B ES BAXEAL. BN e kD EEFAMEEY LB T A-B
Bi. ESRBATAG, FEHXEEER RD BETDNRAMS 66 kD FEH EENMA RN,
5 B1 BRESE KT M0 K.

Bt FERFREBEDLEHTIAFRRETELEFS T LEFES. FERSE
Bl R AR AR, F BRI LA B B R AT 301 404 320 A8 AR
Bl F A ] 2 A L B T AR b Rt A AR T AR P AT T A B e L4, 4B
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Purification and biochemical property of resistance related
carboxylesterase in mosquito Culex pipiens pallens

LIANG Jun. SHEN Jian-hua, LIN Guo-fang. FU Wen-jun
(Shanghai Institute of Entomclogys the Chinese Academy of Sciences, Shanghai 200025, China)

Abstract: In Culex pipiens. resistance tc organophesphate insecticides was recognized to be corre-
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lated with the increased non-specific esterase activity. From a dipterex-resistant mosquitc strain
(RD) of Culex pipiens pallens a special protein band was confirmed on SDS/PAGE spectrum. The
identified band was not detectable in the susceptible strain (S or the resmethrin-resistant strain
(PY>. This band represented a protein of MW 66 kD with pl value 4.6 » which displayed car-
boxyesterase activity and accounted for 2.1% of the total extractable proteins. The purification of
this protein was performed in turn by phenyl-sepharose (CL-4B), DEAE-cellulose (DE-51.) and
FPLC column chromatographic procedures. Enzymological kinetics demonstrated a K, value of
64.1 mmal/L and a V,,, value of 249.8 mmol/ (L*mg*min. with e-naphthal acetate as substrate.
Dipterex could not inhibit its esterase activity. suggesting the 66 kD protein tc be an A-esterase.
Comparing with other esterase, it had lower K,, value and V. value (Cexcept higher V., value
than B-esterase). Further study exhibited that the 66 kD protein might play a role in insect resis-
tance to organophosphate insecticider mainly through sequestration effect. Neverthelesss the role of
hydrolyzing activity at a minor extent could not be excluded.

Key words: Culex pipiens pallens: insecticide resistance; carboxylesterase; purification; enzyme

kinetics: sequestration



