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B X i s 7k AR B BY BEAL R B A0 & F XT3 A= H

FRM KEW #HAXE KOE W Kk F Kk MKEL

LHREKFREERFEAAT/ RARGELFAYFIHATRETEEELE, S M 510642

FE B B K A W (MPHD B8 = R0 R % 6 X0 50 85 , JF: R 02 [ A% R LA L & i ) 0 ol 0 5 98 0L, {HL %
fl SRR BRAIR . 4 55 MIPH X 35 5E 88 19 B i 05 £, R FH 5 45 PCR 19 5 & %) MPH #E47 B ML 28 4% , i 3% 3
2 BRSSARMR A291V Rl K173R, 3 6 e F 47 J5U A% 26 3k . 45 5 38 B K173R XF 5 58 009 B% ff 0% Pk tb MPH 28 T
41,55 % o 38 2o [ V5 AL AR % 55 75 B ML) 43 X 4 %o T 1) 45 A0 R RE SEAT W) 2B A 0T L 45 R R A LR AR ik R72 TE

AU &5 PR R EEAE.

G545 T A8 G B AL TR Y 28 10 T B 24 3 B K73 R MG PR RO $2 5

KgEIR X AR K ARG s BESEM; BEPLRZ s S 4 PCR; R Jr T304

RESEES S4817.8  XHARIRE A

BEFCILIE — ) 35 1 % v A5 B MRS U] K
Pk E )2 BT B ia AR IR B0 #0065 E Y
b E R ARk, B T B A ALEE A
B Y A Al o A RO )Tz B AR R 2 —
TEVE 22 16 2 F b X0 398 L R0 R K Ll TR oK 45 B
S A Re R B LR

FA 356 X5F B W5 7K fi# B ( methyl parathion hydrol-
yse. MPH) J& tH m pd & [ 4 05 1) 7] 35 PE 50k 8
LR T4 08 B e g e K, 5 - e i A
BTl 4 fie it ) 5P AR . MIPHL AT L g 458 % i FR
FEXT BRI L 38 AT LA R i R BERS L 2 3 X A B 7 AR
LREN N &S YN L IR

T o B AT R T AR R A I A R 24 5k
A ) R T RE TR IR AR . AR BUE 1] R R
BEAL 28 28 0 AR J2 o R i Ry 2 D T RN,
Schofield % SR F i 11 58 48 (1 7 12 , fie 2 0 3% 1 g
i vy 255 Ik i VP 32 PN R Tl R T A 5 1) A DI UK A i
A AH 2 A 1 R K I 1] N B R WL fig G E
] FEAL OB SE AR IE . 28 & >R T 5 B PCR AR X
P 5 o) i W98 7K e it 2 AT B AL 5 A2 L O 30 S 0 7 ST
TG PR v Y 9 A A, I 0 R A [ 5 A5 A 43 1 X
Fe 3 AT B AR B B AT WY A5 TR SR e R i
TR B 3 fk Tl 4 R R 2 AR B

W B . 2011-09-13

NERS

1000-2421(2012)03-0325-07

1 MH5FE

1.1 #HilE#k

B3 m pd-T 19 DH5a H ¥ 56 & ¥ th 28 % 76
S E AT T —80 CHAAFR .

12 FEKH

MR K W ¥ B (Escherichia coli) B 5% 75 41 it
DH5a . BL21, BuRi /M i) & 1 B b5t KR A= YRt
HARAF,

DNA #E i o] ik ) & . pMD19-T # f& . T4
DNA % $2 g S 22 vh g BR ) 4 9 Uil S 22 v i L R
H2r PR A fE A TaKaRa 23 @l; DNA 43 7 &
EFRE . TagDNA Polymerase M 2% #h# . dNTPs i)
BT MEEAY AT pfuDNA Polymerase M 2% o
W NG BE &2 SDS-PAGE #HCIRFI M B Fi A& T4
w) o HA IR 4 [ o b af
13 EFEHAK

LB 3% BE A K 10. 0 g, NaCl 10. 0 g, B#
Ry 5.0 g. KB FKERE 1000 mL.pH 7. 2.5
FEZERKE G+ M. tAEFE Amp:100 pg/mlL,

1.4 5|¥FnnlF
S AR L 98 A W R B F] 4R

BAWH . HEARPEEATH (30871660) FlTZR44 + JH 3 B4 W1 H (9451064201003679)
WA A A, BFSE T . KSR TEAC 25 AR 25 5% B3 (% f% . E-mail: rainlyn198610@163. com
HEHAER . WIEU L H R A TR, HEIE . KRR 2GR 25 5% B 554", E-mail: humy@scau. edu. cn
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15 EFEMNF

RC-2C @R & LML B Sorvall 247 My
Cycler #5 & PCR 1 .Pow Pac 1000 Hi 3k{¥ .Gel Doc
2000 Bt AR R 5 A 36 [H Bio-Rad A w]; & T
TEE M B 7R Mgk s s H. S G I C-4 L fAviE iR
TRV B W) T T AR A AR s LRH-250A A= fb 3%
FAW H T AREBEIFALE .
1.6 5l#igit

R4 mpd WA BR TS, FIH Primer 5. 0 &
AT 51 Wi 1, I I A OBUEE Y 467 & (BamH 1 Al
EcoR 1), F4 K F:5-CGGGATCCATGCCCCT-
GAAGAACCGCTT-3"; R: 5-GGAATTCGCTT-
GGGGTTGACGACCGAGTAGTT-3',
1.7 S PCREHEFWHTE

PLom pd-T Bk NEH L F/R 519147 PCR,
Jtalifk PCR =49, AULAE A 5 4% PCR Wit . 5
B PCR KR H:50 pL 1K & 1% 10 X PCR Buffer,
0.2 mmol/L dATP #1 dGTP,1 mmol/L dCTP #
dTTP,5 ~ 7 mmol/LL Mg*", 0~ 0. 17 mmol/L
Mn*", E WS4 1 pL B 0.5 L, TagDNA
REWE 1 pL, Hrp Mg® Al Mn®" 99 3 A] 8
Error prone PCR #F ¥ & :95 °C 5 min; 95 C
1 min, 66 ‘C 1 min, 72 ‘C 1.5 min, 30 PfE¥H;
72 °C 10 min; 4 °C 10 min, PCR ;=#y 4 [nl i 4l fk
J5 5 pMDI19-T i # JF # At & DH5« & 32 25 41 Y,
W B0 8 N B PCR S8 8 J LI 260 7, 42 7 471
A3 BT i AT B AR,
1.8 MPH RERTEHEMEARIE

D R B AR, 2 5 LA 3] A 58 A8 4
JRE A m pd-T J5x ki B A, F/R b5l ¥ plu
DNA Polymerase #£17 PCR,50 pl. PCR S I 1A %
o R®AR R 1 pL,dNTP (2.5 mmol/L) 4 pL, 3]
W4 2 pl.,10 X pfu PCR Buffer 5 pl., pfu DNA
Polymerase (5U/pl) 1 pL,#4li/K37 uL,PCR Jx
N 244 : 95 °C 5 min; 95 °C 45 s, 66 C 30s, 72 °C
2 min, 3£ 30 MEH; 72 C 10 min; 16 C 1% 7.
PCR 7=#1 4 mUg 4ifb )5 L BamH T F1 EcoR T #E47
XUEE V)AL 4 b 6] D) AL pGEX-6p-1 Kz, Jf:
[ O1 7= . K 1B ™= 9 (BamH 1 /EcoR 1) #ll
pGEX(BamH 1 /EcoR 1) & . It # 1k & BL21
(DE3)EZ 2., 2 W PCR K JFUR XURE I % & 7
AT

2)iFE Sk, ¥ MPH &4 & 1T IPTG %

FFRIKIPTG KHJE A 0.5 mmol/L, 22 CHr5li%E
$1.2.4.6 h, 2 15% SDS-PAGE ¥ i i 7k J& #4
FE f AR S A] AR AR DL B AR S it e R AT A S
1.9 MHEREENNE

T E.coli BL21(DE3) ik R 4% F E1E N
FIRE AL I DN R S50 T 7% S 0 E b
5 M0 R P T i ORI 500 pL AR
BN A 3 mL ik pH 6.5 AY 7 50 mg/L #4E M HY
W AR R 22 vh P L AE 30 CCAKIR R 1 h )R L 0.1
mL.1 mol/L =& LM% 1L R, R E5 IG5
S 4 mL YR, SR FH R 75 I IOk B, K AR
U A4y 0 S A 7 mL AR e RS R
NaCl JBIZ15%% 2 min, # & 2 min, 55 57 K AH T
AT R, KA & B T R, /I
2 WA U , 28 %6 A TC K B R B 1 33 368 s 1 I3t 7K 1
A BB 78 45 CH K W » L HE 55 7% K ASUHk 4
FlmL BHRERH LB OE EH ZE3 mL, B
2 mLZ 0. 45 pm A3 HURRE I G ik 8 4% 0 0, Wi B g
W, HPLC Wi FEAE & it . R b3 3 AN B,
[Fi) B 152 i A 2 80 A 1) Tl R ALh LA Sy Yo TR

B SEIAR BE Y HPLC W2 454 : HPLC & PH-
1100 #Y; gty C18 JeAHAE ; Y 1 mL/min; A
BAER 251D Cs st H EE : K=385: 15
(RFREL) 5 K 300 nm; SEFER 10 pl,

FE LIRS T, 1 AN B (UD s R
BB AL K A% 1 mmol B 5E M TG L B . LU
Iz e G 1 100 %6 o HoAth 2% 44 T 19 Bl T ) 5 22 A
Eb RIAS 25 A AH T il 5 T
110 MPH RERTEH S FEMITE

D [RJVREEEHL . )% ] Discovery Studio 2. 0 %4
) Build Homology Models #t, %} MPH & H %
AR = RS AT T R AR . SR H 2 78 He
F2J¥ Blast X} MPH (3L 7 5 7E PDB 28 [ 25 14 4%
it P T R AT B AR AL M 4 2R, DT A [R) R 2R AR
JREAH T MPH =445 AL, W 10 A4
R, DAAS TR S 80017 VF I 2k A 4 i ey ) A 74
SRR I 25 SR O XA R AT S R A AT

2)MPH J H 52 A8 4K 5 3 JE LY 73 1 X 42, T
P & 5> M. W Discovery Studio 2. 0 %K 4 )
Binding Site #3582 MPH 1] f8 &9 7 ¥ {7 25, {7
B4 FE Rl CHARMm /73, Binding Site #5
Yo F R o 5 A I 25 5 0 a5, IZREHR AL 2 Fh



%3l

AR AFc TPRER B A K S i Y I BIL 5% 78 043 T R A 327

JER S E A A BTG RS . — R
J5T T A JLART IR 43 B ok SR BB 62 5 K W 45 5 1Y 1
42 0O AT RE 09 455 07 A 5 a2 38 2k Xk A Jo K
A3 A8 i DR ST 22 R T AT F 5T, i A X Sk A SR R
B BE 04 7 B, SN AR 1 00 T P R

MPH F 58 78 14 55 8 8 WL 43 1 %F $2 « 76 %)
B2 1. 1 S f# A Discovery Studio 2. 0 3411 Pre-
pare Ligands J” 4 B SL I Y 43 25 04 OF- #F 47 g AR
. i H CDOCKER Xf £ 72 J¥ 8 & 1 5 b 5 ¥ *F
Bz W25 RS RO O N B IS AR 4 R R A
AT 10 FPAg 4, 53X 26N [6] (1) 14 2 & ] score ligand
pose 2 7 H YA R 3T 43 eR AT P, IF R con-
sensus score T2 J¥ X HFEAT 4T 70 HE 51 . X 4% fig 1
AHEZE S BN — B AT o 5 50K L W i MPH 5
B R i B A X S W 4

R it — W58 MPH 55 Be R %] 422 5o 72 v e 31 5¢
AE B A R BR , & A Discovery Studio 2. 0 # 4
Calculate Interaction Energy & %1158 55 #€ 14 f1
FEX R e 5 GRS P A E AR R A5 A A e,
SREE/NTF —4. 186 8 kJ/mol B I R 4k JL 9k i o
PSS EE 72 F T

2 ZHRE5SMH

21 FEMRTEMREBMEZRIE

G4 PCR ¥ & wifEfs , ) 500 £~ PCR [
PR 7% R HL B 100 A~ 2F 7 5 I a2 L O F)
2 ANGASK, 49 M1 (A291V) #il M2 (K173R),
T MPH R 5878 M I J5 A% e 35 T Bk, Tl PCR
e o XU 45 e 25 R LA 1,

MPH EHE L 0. 5 mmol/L IPTG 22 °C 4
AT 1.2.4.6 h, DL E 4B S 0 A, SDS-
PAGE HLVKZE SR WA 2, thIE 2 o7 1, MPH 7¢ L
KULyEh A RE, B LT REERE. BT
27 ku 1 GST Rl G 28 F R AEAE, TR S R B R A
ST EZ K 61 ku, MPH 7E 6 h ik 3| % & & ik
it IR RE 6 h VR N B R S R AT )5 825
22 fHERI S ERENE

HIRZ 6 h iS5, BT il 45 19 LG W SDS-
PAGE Hiyk &5 5 WLl 3. KL V80 6T B B W R A 1 7
1 h &, B4R MPH 248 (& M1, M2 K i i %t 7%
U B [ R L e 1, DA S #AR O as o) IR, %
AR M1 BTG E 18 MPH TR T 35.92% , 1 5548
& M2 RYRBETE S % MPH 2% 17 41.55%.

PGEX M MPH M1 M2

MPH M1 M2 M

B

A. H K PCR PCR products of BL21(DE3) (M:DL 2 000) ;
B. T4 FR AU Y] Identification of recombinant plasmid by
digestion with BamH I and EcoR I (M:1 kb ladder).

1 MPHRHEZRFE (M, ,M)EZREHEENEE
Fig. 1
vectors of MPH and its mutants(MI,M2)

3
L

M. 2 A 4 5B ofiE, 4 5 N R BIMR IR R 97, 2.
66.4.44.3.29.0,20.1 ku; 1~3:0 % RFiFESF 2.4.6 h WL

UEs 4.5 700 R 28 KB UUTE A L0 5 6~8. 7 Jil i 2,

4.6 h iy ¥ . M. Protein molecular mass marker, the mo-

Construction of prokaryotic expression

4 M5 6 7 8

lecular mass were 97. 2, 66.4, 44.3, 29.0, 20.1 ku respec-
tively; 1-3:Deposition of 2,4,6 h induction; 4,5: Superna-
tant and deposition of negative control respectively; 6-8:Su-

pernatant of 2,4,6 h induction.
2 AEESHEEAEBORESYH SDS-PAGE &3
Fig.2 SDS-PAGE analysis of expressed recombinant
protein induced by IPTG at different times

®1 HEBREEEHUNE"

Table 1 Degradation activity assay of crude enzymes
HLTE W ity % 11/ A S 1/ %
Crude o /(mg/L) (107° U/mg) Relative
enzymes Enzyme activity enzyme activity
MPH 563.9 1.4240.089 9 b 70.65
M1 471.0 0.914+0.094 2 ¢ 45. 27
M2 520. 7 2.0140.047 3 a 100. 00

D WS J1 0 3 CHE P 216 7 5 B4 AR [ 7 B 3 R R 18 5 %
JKE 22 A E (DMRT ), Enzyme activity is the mean of
3 replicates with standard error. Mean values followed by the
same letters in the same column are not significantly different

at level 0. 05 (DMRT).
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M 8 43 F bR 4 T
66.4.44.3.29.0.20. 1 ku; 1.4 8K BiiF;2~4:43 510 M1,
M2 .MPH Ml # . M: Protein molecular mass marker, the
2, 66.4, 44.3, 29.0, 20. 1 ku,re-
2~14:Crude

T R BI/MK IRl 97, 2,

molecular mass were 97.
spectively; 1:Supernatant of negative control;

enzymes of MPH, M1, M2, respectively.
B3 ZFEHERBFSF 6 h/FH SDS-PAGE 43 1
Fig.3 SDS-PAGE analysis of expressed recombinant
proteins induced by IPTG after 6 h incubation

23 MPH RERZTE M1 M2 HEIRER
{fi i Blast(DS Server) X} PDB JE #7148 &, 3
IR IR L %5 IPIEY /1 A B 5 MPH
() B2 TR 1 4 — B0 e i (9426 5 AT Rz A Al it
ATHEER, R Discovery Studio 2. 0 B 4 Y Build
Homology Models B3, LI 1POE Kt XF MPH
M1 Fl M2 Y = 4540 BEAT [A] P A2 485, ML 10 4> 45 ik
2t #J h % $& PDF Total Energy A1 DOPE Score #F

W A 2 T 25 M 0 M B2 4y F 4 4. MPH,
M1 fil M2 1) =450 W I 4, 2R e B 9T &
LI o BRHE A A of/Ba 4548 L IF H AT — 48 B §%
i ET O
24 MPH =4 £ MERWR EHEHH

FIF Discovery Studio #k {4 H # Profile-3D #&
X O 28 0 S A 19 = 2 245 4 455 780 35 A W M 40 A
iR VLR 5, Ak S BT AT AL BR TN I A C i (R
B4 TR St B A 43 SRR /N T 0) o 448 RS 4 4 35 1R 3 35 1Y)
AR T 0, X UL K &R 4> S B MR s F AR AL T &
FRALE . PRI T, i X R A B LR
Wi 0, DI AP 5 65 X Bl N SRR G B R, A X
WANRARAGHARR (K 6), AEHARLREH
Yo/ F B ILRRIY 390, 1 B AR R ] 52
25 MPH\M1\M25§?EME’\J$§?W¢?§

% F Discovery Studio 2. 0 3 # Binding Site
B, 1 % AT B8 (19 16 P AL 8, A 8 o B it AR A
CHARMm Jj3%., 163 DRI 85 G0 i 1 ¥

— BRI AR 2 o T At A Dl 5 Ik

2, HIBR M E K 2 E B AR E A, Ik
R V= (OB ZERT R X At I il WL X VO T
. XM CDOCKER #8435l # 17 MPH ., M1 F1
M2 55 SEIEAG o T X 4 W R A SR LR 7

B4 MPHML 1 M2 BI= 45415

Fig. 4

m M
, W
\\j\ .,./ \V\ b

MPH M1
5

Fig.5

Three- dlmenS|onaI structure modeling of MPH,M1 and M2

Acid Index Vverify Score vs. AminoAcid Index
Loy

—_—
1
Verify St

M2

MPH.M1 #1 M2 Z 4 # B 1) Profile-3D 7 #7

Profile-3D analysis on three-dimensional model of MPH,M1 and M2
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MPH
B 6
Fig. 6

MPH

M1

MPH.M1 #1 M2 = 4 8 gy i IR B 53 47
The Ramachandran plots of MPH, M1 and M2

B7 MPHMlIFIM2 ESRMHESE

Fig. 7

Docking model of chlorpyrifos with MPH, M1 and M2

MPH M1
B8 MPHMIFIMZHESEMAESHENEAEKXE (BHRELRTERNEE)

Fig.8 Binding mode of chlorpyrifos with the binding site of MPH, M1 and M2

M2

(The hydrogen bonds were represented by dotted lines)

R 42 A B, R MY BR 98 i A MPH |, M1
M2 B K X 454 H 48, H F119,.W179 F1 F196
R T HAKXA LD, M2 i1 T 173 £ 8 Lys
RALR Arg MHBHRRB S FREE E2HEALE N
T S5 Z RAEAMBAER . AL/ TR A AR
VIR Ay F 2 [ 85 A 1 5 B4 sk VB O &R
a4, TG o FEE A Y
H IR 45 5 F G2 0 A [R) DTG {8 45 AT 1A AR
F1R) T A e JE] BT A 2, 3 2 A 35 DA R A L A D e 553 44
AFECE 8, MK 8wy, A5 e AT 7 AL AR

HAE A —Fh 8B Oy 2, B K VB B H A e e AR
FHALSZ R 2 il 5 B SE M 45 5. MPH. M1 Fl M2
1) R72 345 3¢ 5L WY W S0 8, 02 5 3 SR WA T B
MM E SRR ., B MPH 535 WIE W 4 A
M2 OB R 2 A S RIS, M2 (1 R72 5
R 0 WA A AR T BE S — 42. 830 kJ/mol. & T MPH
(—40. 059 kJ/moD) F1 M1(—22. 667 kJ/mol)., It4h,
5 MPH il M1 A, M2 24 &0 & 4 X 1% H147 il
HIS2 M EEZS 5 T 58 MMEEAEN. T 1
AR A Tl ] 1) AR Ak 2 G A R R AR R A TR 5
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AR 52 TGS R AL M 45 G 5 AL S [ AR
M2 Xt 3 J6 WG R A 1 MR S . MPH L M1 A1 M2
5 R AL BAE A G R R LR 2.
£2 MPHMI MM ESRMEEERANXESER
Table 2 Key amino acids interacted with

chlorpyrifos of MPH, M1 and M2

fitf Enzymes K E IR Key amino acids
V65,167 .R72.T95.V97,
MPH F119,H234,1.258 ,1.273 . H302
M1 L67 .R72.T95.V97 .F119.H149,
D151,H234,1.258 ,V259.,1.273
M2 R72.V97.F119.H149.D151,
H152.D255,L258,L273
A \A
3 = it

Wit 1 %€ 1A #E 4k (directed evolution) J§ T2 H
JOT A AR R S R AR R SN LER ( Ar T A AR
eI FE R o 7 A2 W) 28 T B AE 4y 1K OF- Bl
T 2R 456 RN TR B R RGBS 2] 3 AR Y
AR, TR O TR AR 25 W e AR B0 I N
— 7 T 38 3k 1] Ak AT L A A T 1 JEE A S
. Disioudi 55" XF A HLBE /K i B OPH #F47 T 4%
278 55| H254R  H257L fil H254R/ H257L 3 4~
AR 4 BTG PEAT S 4 AN 2 A R IE Y
FES M R AR T OUAE 5 AR il Gl A B R A LI IR P
TR Y — 43 BT M B AR R TR AL Y IS ) R
P 0 21 BT AR A 2~ 30 3% . T B R R A LB Y
JIC R S M AR AR R WD . 5y — T E T i
R34 RE {1 8 St At %) 05 14 45 B 82 8 . Hawwa 550058
1Lk A TR B S BR T A LB K % B Dr-OPH i
F1E Al T 25 5 SR GS 0BT L B 45 31 1Y 58 728
it X6} 27, 5 Kok SR B Y 35 b R B ) A T P 4 0 4
T 126 £ 322 A HA —MEE By R T 557
f5AN 183 i BLAb, 38 2w ) 2 Ak v] LA e B A
it (fF 2 VW12 T R R SS A S DI RE R S R,

Sk T8 3R Sk A W K S g (MIPHD) 15 31 5 4 1)
I AT MPH [195E ml i L 54T T — B R
XIBEBE M T MPH R R IR R A KL R G, I H
epPCR 1Y J5 2 % 75 21 il 4 A7 o 1 g Ak H R & 3]
P 5 S Ml /KA 2 T 4R o A 2R AR AL A il A
HETAA T e AE 0K # 5 w10 T AR /N,
B R E. coli BL21(DE3) /PET20b(+)-mph
HARG &0k — % 58 PCR. k458 2 th A
S IR MR AT(RATH) Fl E6 (R49P/G117D)

FORT RSy R X Bl MIP A Ak T P 4 ol 2 B A A 1Y
2y 2 f5H 345, T MPH X 35 58 W i B i 0% M AT
T H o Al PR O, A 3 G SR FH SR MR IR, &
i —4 5 PCR, v 5] 1 PR 48 ¥k K173R, fifi 1
X #ESC MR I PR T 41.55% . AR BESE .l
FECA AR IR T 2R R, BRA
GEAR A5 3] ok ik 0 M T o A AR AR

A3 FASEL A AR A S AN L0 A I R Y 41 4
GRS AT WO, SE AR YR 5L
R TERLE G AELE ) 5 IIRESC R 0T o0 F TR
fitt 3 F 5 AL S S B AR B Tz R R S A
BB A5 50 2 43 7 X H2 0 8 28 AR A L B9 T2
bt 2 B (Cys32) X /N 58 ik fb 2% & 2 | 11
(PlxyCSPD Z5 A FRERYRZ I, 3T AF K, 73 TR0 4
ARTE AR 24 [ ik Tt 19 78 ) i Ak b £ 22 G . Chu
S R AR AR B SRR BLT C110~C146
ZBTE B XS SR B Pseudomonas pseudoal-
caligenes C2-1 (CGMCC1150) f B 3 X &7 B 7K fift
fitt OPHC2 My #vEa et A E2E X, Tian %Y
W58 35 %K [ Ochrobactrum sp. M231 ) F B} 5
7K A B (Ochr-MPH) () 8B40 07, e 8 7 553 50
186~193 MNa ILTR IR I 2 A H & R 28 748 M il &
2, e 205 PR e MR = R AE Bk G194P. A
Xt MPH R AR R AT T R @8 15 8 1T &
PR ) = RS SR, O DL 5 BE SR MR AT o T
X4, o I AU L Kk B R72 TR 5 B AT 0 45
SRS FEEM . F119.W179 1 F196 kb T4%
B AR A AL, 3X 5 Dong 555 15 3 1) MPH
TR 25 K 1) 25 AR TR) 1 — 25 B0 BH 23 F 00 i) m] Sk

55 8 fifk VR AH LG, A 24 I ik i TR B A A 1 AR S
B A VAR AT 5 R 0 1 2 (8] . Bl 5 T R T B
P8 N VBT 1 B0 %o A 24 R ik ot 1) I 0 4 1 3] T 3
RO . 5T 0 1) Ak, — O 1 A] DL AR o
AR RE T RS e S R TG 0 45 L T 8 S R
55 5 o — 7 T B X 356 1 7 oS5 1 28 728 T 5 il ) A
FAMLERELA — 2 B35 5 3 50, PR 3 o 58 728 AR X
fitf 53 7 HEAT A 1) 23 R R F 5T A 2 B R R i 1 A

3 SEE G
2 % x #
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Random mutation and molecular docking simulation
of methyl parathion hydrolyse

LI Ya-nan ZHANG Yan-bo HU Mei-ying CHEN Shao-hua HU Zhen YI Xin LIN Hui-hua

Laboratory of Insect Toxicology »South China Agricultural University/Key Laboratory of
Natural Pesticide and Chemical Biology sMinistry of Education sGuangzhou 510642 ,China

Abstract  Methyl parathion hydrolyse (MPH) could degrade methyl parathion efficiently, as well
as fenitrothion, ethyl parathion and chlorpyrifos, with the degradation efficiency decreasing systemati-
cally. In order to improve the degradation activity of MPH on chlorpyrifos, random mutation was car-
ried out by error-prone PCR. Two mutants A291V and K173R were screened and expressed in E. coli
BL21(DE3). The degradation activity of K173R on chlorpyrifos increased 41. 55% as compared to
MPH. Besides, homology modeling and molecular docking were used for preliminary analysis of the re-
lationship between the enzymes”’ structure and function. The results showed that the residue R72 played
an important role in combination with chlorpyrifos, and changes occurring in the binding pocket and key
amino acids eventually led to the increased degradation efficiency of K173R.

Key words methyl parathion hydrolyse; chlorpyrifos; random mutation; error-prone PCR; homol-

ogy modeling; molecular docking
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