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&% 37 Vuilleumier S Wackett L P
(BRAESTFEWSHAH KB 300071)

W E HTHREPRE (Methylophilus) DM E#E X IR IR 0T X80 F ] A AR R E
EREYES HHHE (GSH ERUREEFZ P ER, SRBERAELERITTESH
THR. HEFHIBELARRWAHNAENERE.FER(VIBXLREN EL,
109 A A (R)BRER (LSS, 117 AAEMARER(Y) SERERER, 88 6 BR
M. K3 RrBAs RENTEN, B4 3 RETREHEES. EEMWNTY MRS
FLAMAERF.

XA WMHEEE, HPLERIRS, QAT ATH

%8 Q933

“EFR(CHLO)R—REENAARKTSRY. W TERE—MBUBRLUREKPR
HRERE KT 1% W/ V), BZH) ZHE, REEPEAEEE _RPRELET
BABHCHABMRAEAENFEAHIE. BAX-REN _EPRROERE, SHH
P — R0 A H K S-HES (GST) WA EMAA X004, ENNEERTFHE
#5 14%~29%, LR R EFE GSHENMRE SN, —FF RO XER ToXRT MK
HRREBR., X Ta.pfin GSTHEM SRR CH KRIRH, 6 GSTRIXF |
TRNRIRI T4, v F B (Methylophilus)DM11 Bk (LLATIR#R Pseudomonas) i) —H B
BB EMER dmACHRREDB Ecoli P, ETFRFVNDLENME. X EEEN T T4
WMEHRBHTHE, HTHEABS THAREERREERYLS S . GSHEAMUR
RALTE PR ER, RATHATT DMI B _EP B I RMEHNE A BEMR.

1 AR %
1.1 BRI FRG

#£ 1 HEKIYE 28CBHHF, WIERY 0D BT 1.0 MA IPTG(0.1mmol / L) ¥ .
DR F K, KRG MR 4.5h, B.OREMM, A 50mmol / L # Trs-H,SO,(pH7.5) & 1
-, HET - 20C&H.
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F1 MEHEMERE
Table | Strains and media

[ dema%H BHE kR

Strains demA Media Source
Ecoli DH 5 o (pME1623) Wild—type LB [3]
Ecoli DH 5 & (W103F) Mutant Mo™ This study
Ecoli DH 5 « (W103V) Mutant M9 This study
Ecoli DH 5 o (WI103N) Mutant M9 This study
Ecoli DH 5 o (RIOSL) Mutant M9 This study
Ecoli DH 5 o (W117D) Mutant LB This study
Ecoli DH 5 ¢ (W117Y) Mutant LB This study

1.2 —ERRBORBERNESRET

demA BEBER H E.coli DH So. (pME1623) Bidk, & &% Jrik WL 30wk [4].
1.3 B REER AL

RICER [5]H [6].
14 EARERENE

A 100 mmol / L #J KH,PO(pH8.2) % 1§ AL Y BE R B 10 1%, RGBS Lo A a2 0
FRAFEREE., EERE K. BB AR /SR MM DTT S MEmNF
. HXE Pierce 2 FMIAM (BCA* Protein Assay Reagent)fﬂﬁ%ﬂ!ﬁﬁ[’:’lﬁ?&ﬁ ¥
BEEANEES Qmg/ ml).
1.5 B NEFEMNE

W% 75 3 BLICHR (7], B A B P e o A N R 52 (500 pl) B 4 pe, AR A
80 pg.
1.6 I kass&

M E.coli DH 5 (pME1623) B4k 1 a4k — §8 B 5 I o 06, e e i 4 3 %, $0ik
(816 7 ¥k il 4 i M 15
L7 —HRRBREREMYEEBED (Western blotting)

EABNAREAENARERERTE S ARSI REERE L. AEEE—HkA
(DM11 Witk —E P O R ) RIS Wik CEHi AR GRHEBRME 4 k) R,
EERLRSAHERMETY EP R MO S SR,

2 HER5H®H
21 —RHESMORRERNESIEE

ERERBE. XBHoMNRE-TMHEMBRWRTEK (R ). AETH
WI03F. WI03V.WIO3N, RIOOL I WI1TY 8 B aib M E T S HEE B i X
B XEMEARESHFEYMOALERE QR ERE (B L, WIITY R HET
®)., HE, RAEWIOFRWITY RAEE A fENLENREFERBN12% EEN Y
SN RFAERREN 2.4% (& 2). XK WI103V. WI03N R R109L A /. RIOOL #4r
FREM KGR 13kD, ZRH T 109 1 & #2275 FHE 7 R B8R 10 1 & b i, B G 7o
EHBOKE. REEH WIITFHEARRDEE KA TN _ENEBRESEME D, B
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EAFERRER Mono Q AEIRK, BT A B HitkRs. ZEEEH WI03F. WI03V, W103N
1 RIOOL X7 M9 IR Fe R IF A BE15 B R ER, MR EHK W117Y fl WI17F A LB 8
FEIEHMEBRIRTHE. XEEEEY, RFH W03, R109 1 W117 6L xR Zh 8
AAEEEEMNMER, NRXEMSLERT, BEBNERAEEETH. WH, R
ARARGEEMREKR, 27 E R R RE,

1 2 3 4 5 6 7 1 2 3 4 5 6 7

Bl C“EFREBOEMREEEEAMRYN SDS-PAGE Rk (A) MRER A (B)
L AFREE: 2 SEF AR 3 HFEXMERY: 4 RIODERY:
5. WI03F % 6. WIO3VEIREY: 7. WI0INEEY .
Fig.1 SDS-PAGE(A) and the corresponding immunoblot (B) of crude extract of the
dichioromethane dehalogenase mutant strains
1. MW standard; 2.Purified wild-type enzyme; 3.Crude extract of wildtype enzyme; 4.Crude extract
of RI09L; 5.Crude extract of W103F; 6. Crude extract of W103V; 7. Crude extract of WI103N.

2.2 RTE WI03F. Wi117Y IFERBRPERER

221 M AFHFEAELE DM BN ZE PR KA E N ELERE WIOFH
WI17Y, S e — i P At T I BB, HE TR R K 2. AR 2TLIEH, BB
¥ WI0IF R WI17Y B HIE A A KRR TE AR, HRE W117Y M3 h¥ R R AR

£ SFENNRTY—ERERIRRNNNEERER
Table 2 Comparison of kinetic properties between wild-type and mutant dichloromethane dekalogenases

H#%F (omol » min ' s mg™)

K w7 Kq{umol/L)
Specific activity
Substrate DMII WI103F WIL7Y DMI1’ WI103F WI17Y
CH:Clz 67 34 400 4668 56 112
CH:Br 20 ND 338 7398 85 980
CHl: 55 ND 521 4728 54 436
CH:ClIBr 7 ND 430 3366 57 914
CH;CII 9 ND 180 3618 35 804

* Wild-type enzyme, previously published data®”
ND: Not determined
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B, -RKEACHR, _EX SHERWLE 2 LENERE TFTHENE. TE0E
LA 2 5l s MUY (R 8 LW T RONF) T REL R Rind, LIS A HER 1.0:1.6:1.0:
0.7:0.8, REM WIITY £ 1.0:6.0:2.5:6.6:5.7, XM WI0F SHERBEAMF, L@
A 1071.51.071.001.0. X—EREW. WHT S SRWTRL FROERDL, 5EY CH,
CLAVES &4 3%, B 0h I3 52 A VB2 B R B 7 M A R 1 1 DR 7 S S S s iy g K AR B )
RESAER.

222 HRBEHFHE: KB 2 W R, T8 WI03FE 45C HRT Y BEFH LD,
AR WIITY B4R E LB AR B IF, 75 45C R Smin, T4 BB £ 15 114 38%,
WITY BRI SR 54%, XERYAR KB THARMIN P45 g W AR TR
REH.

223 WiEpHHE L. W 37 W, 2525 8§ WI103F 89 pH 3% B2 7% B 1 B A R WG 22, T
WLITY & pH B R H ELEF A R 3. WP AERUME. WI103F /1 W117Y 8B % 7% pH 2
6.5, T EAMAT BB K 3 pH 4312 11.0.10.5 F 11.5, B3 pH 4 512 10.0.8.7 #1 11.0.
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Bf (] Time {min} pH
H2: HERHNRFR TP M3 FAERMEFE —HHR
B 0 XM A BLE pH

BRoa KW 4ST IR
a BERM; b WILTY; ¢ WI03F
Fig.2 Inactivation of wild-type and mutant
dichloromethane dehalogenases at 45C
a Wild-type enzyme; b.W117Y; ¢. WiD3F.

a FFAERSE b WIITY; c. WIO3E
Fg.3 pH optimum of wild—type and
mutant dichloromethane dehalogenases

a Wild-type enzyme; b.WI117Y; c. WI03F.
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SITE-DIRECTED MUTAGENESIS OF THE DICHL
OROMETHANE DEHALOGENASE GENE FROM
METHYLOPHILUS SP. STRAIN DM11
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Abstract In order to investigate the role of different residues of Merhylophilus sp.
strain DMI1 dichloromethane dehalogenase for substrate binding, glutathione affinity,
and catalytic activity, site—directed mutagenesis studies of the gene encoding the
enzyme were carried out. The conserved tryptophane residue at 103 region was
respectively substituted by phenylalanine, valine or asparaginc. The conserved arginine
residue at 109 region was substituted by leucine. The conserved tryptophane residue at
117 region was respectively substituted by tyrosine or phenylalanine. Six mutant
enzymes were produced. Among them three possess lower activities, other three do
not possess activity. The propertics of the mutant enzyme WI17Y are very different
from wild—type enzyme.

Key words Methylophilus  sp.,  Dichloromethane dehalogenase, Site—directed
mutagenesis, Mutant enzyme
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