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4E, EEINMKEER Wood /N 4K IE T Methyl-
osinus trichosporium OB3b [ sMMO (5.5 kb) 3& K 1%
AT VERE , FAF T —AFEME TCE B med 7, 14
H TR RIR ARG, H i TS I I T B AR T
AR, XS SE AN = A Y. 1999 4,
Murrel FF5E /NeH 3 B T A Methylosinus trichospo-
rium OB3b R #5514 sMMO 43T 5 b 5 W) IR % 5k |
SRR B HEFEEE R, A HBER X pMMO 1Y
Methylomicrobium album BG8 Fl Methylocystis parvus
OBBP W H B AL bk G F A0, ik T Meth-
ylosinus trichosporium OB3b f) sMMO FE[H | k15
PE BT A TR 5. 2003 4F H A GUER R 27 BT F5E e
() Fukuda 25" 3% 38 T LA Methylocystis sp. M N5
S, TR E. coli IR T HBE BN e AR HE AL G 3 4>
WAL

LA, A —BA TSI E R &
i 1 PR e S A T B e B 4R I T F A
sMMO [FRIRTETERAR, BRGNS, 550
wZ, EANREBBIRTH Y. FATRTEH B 5 4
it A= W A S R AT 5 L P g B 2 IR T 5 ) At
b, HEATANM AL T A I, AR A —
B TR B (A H BB 4, SR IT — SRR
PERTE.
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1.1 XFI 53

393 E pCDFDuet™-1-C-orfY | pRSFDuet™-1-X-
Z 1 pETDuet™-1-Y-B HL TR E. coli 4L 44
#H5g i, AR =R A ( pCDFDuet™-1-C-orfY %
sMMO 1 Jirt il 5 DRI — SR RN o - 3 SR P
pRSFDuet™-1-X-Z & sMMO HY o WIEREI N y W7 KL
FM, pETDuet™-1-Y-B 7 sMMO [ B 3V 3 J& K] Al
W ERBEEN) ; FER | BER . RsRY
H TaKaRa; B FR ., BEEHMRY) S OXOID 7 i ;
TCE, =& W e 55 H e il ¥ 0 73 ol R H
HLJK Marker ( Fermentas ) , NADH ( Sigma ) , J8i 47 f
P & (OMEGA), BCA & v B I 37 &
(Thermo) .

E A R O ML ( Heraeus ) , 22 DIRE HEL KA (b
AN, M (HP6890) , 2E4h-1] WAL
it ( GE Ulteospce 7000 ), AKDA pure 2 ¥7 R 4t
(GE), /Kitts; & HaAER TR, HREIK, T
R A 2 D I

1.2 EFERBHE R

LB 3tk REE IR 10 o/L, BEREIAEY 5 o/
L, NaCl 5 ¢/L, H 1 mol/L NaOH ¥ pH %= 7.2. [&
LB B3R 3, TEME LB B5 PN 1. 5%
ilg.

Bk Z4iPE. pCDFDuet™-1-C-orfY Ky 555 &
Pk, pRSFDuet™-1-X-Z KR8 KHitE, pETDu-
et "-1-Y-B RN H R RIUME

PR . 50 mmol/L Tris/HCI %{':P{&_, pH
7.5, % 1 mmol/L EDTA, 3 mmol/L i& J5iPEA B H
AKX, 0.3 mmol/L & AL M4 Bt H K, 20% H i,
10 mmol/L K 71 W EE.

1.3 RIEBATHFESRIERKLN

S5 pCDFDuet™ -1-C-orfY | pRSFDuet™-1-
X-Z Fl pETDuet™-1-Y-B 3 a7 ooki , 51k 2 &
ZA E. coli BI21 (DE3) 1, & 25 8K E. coli
BL21( DE3) B FR MO FR. BB B & 42/ T 5 mL
LB £5 3 ( pCDFDuet™-1-C-orfY JIIA 25 wg/mL A9
REE % %, pRSFDuet™-1-X-Z I A 25 wg/mL
AEE R, pETDuet™-1-Y-B HIA 100 pg/mL [ &
HER), B3 CREBRFFZE 0D, 0.4 ~0.6,
P T 500 mL LB 55 32 5 R FE LR 37 2 0Dy,
0.8 ~1.0, % pCDFDuet™-1-C-orfY, pRSFDuet™-1-
X-Z Bk iy 85 F= Z 0. 1 mmol/L Fe (NH, ),
(S0,),5 32 CHEMT, e AT A
1 mmol/L IPTG #5335, 30 min /5 12 000 r/min
BRI, JE1T SDS-PAGE HL Uk AG I | 1 14 &
-40 CHRAFTFEH.

1.4 RIRRMEEAS TS L

B— 2 B FE RSB T pH 7.2 19 50 mmol/L
Tris/HCl 28 vh i, Zead vk B 5 e, 76 4 °C,
12 000 r/min &5.0> 40 min WHETCANHE i, Xt 50
mmol/L Tris/HC1 2% #f & % M7 J5 |+ DEAE-sepharose
Fast Flow B & F 2 #ett, SR & 0 ~ 1. 2 mol/L
NaCl 1) Tris/HCI 2% #h i 56 FE VR, WSR2l A 1) 2%
HorEH.

1.5 R mEmE L SN END

o4l L) sMMO #4520 43 10 mL (3 pmol a
F 0,15 pmol B WAL 0.15 wmol y WAL, 1.2 pmol
P EMH B A 0. 15 wmol B JRMEF) , X pH 7.2, 50
mmol/L Tris/HCl Z& Ml B Mr it 7%, SR )5 7E % i 7%
FF, ERZMR T 10 ~ 15 h IGHEME, K5
EXAMEEYITE 4 CXF 4 LAY 50 mmol/L Tris/HCI 28
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1.6 BREMEENEEREARSENE

sMMO 3 P 72 SR P9 4 38 S A0 B R, £ 10
mL T T IIA 10 mmol/L NADH, Ht 11, HliHK 4
mL TS B 4 mL N4, 7830 CF, 220 r/min
JZE 30 min, SRHSAHEIEE (FID K8S , SMnRik
FE &) W E SO A SR e

T 135 S ;B min + mg sSMMO {40 B A
FRBERT wmol X (umol/ (mg « min) i 1 & )
A

2 S T . 4R S 2, BCA ER
R 2 3R B (Thermo ) W2 B MR, #RAEH IR
wiH AT,
1.7 EAM RS M EEEEL S MR

5 mL W E T 20 mL KW H, A 10
mmol/L. NADH FI TCE 41 1Y Tris/HCl 2% M ( 2
900 mg TCE/L)50 pL, % &R T, 30 C, 220 1/
min,, JZ W 20 min JGHIA 2 mL EEA%&U@‘(JJ:&@, =
FEAEIA TCE #E173M (A3 43 TCE FR A it

BT LIS e K, FEROV T, LA
A=A B BEF NADH 415018 A RN IF 4R, 283 32
C, 220 r/min, 8 h X )5, AT sk AR

gk ok, SE-54 B4, FID &liss, Shr
PLIAE SR BE 5 TCE A A 2%, AT R RITAS: T 48 i
43020 180, 70 1 190 °C, =& H ot iy 46 I 7E
i, AR TR RIRS I I EE 230 R 160, 80 A1 180 °C.

2 HR5U®

2.1 RIEBEAREREIXSHT

FERF B W 12% (w/v) SDS-PAGE HLIK
¥4 4L T pCDFDuet™-1-C-orfY , pRSFDuet™-1-X-Z
Fl pETDuet™-1-Y-B A& #% BL21 (DE3) 433li75 %
FiKZJE, W1 mL &0, BARFIA 250 wL 1Y 1
BESE PR, BB 3 min, YEFT SDS-PAGE HLJKAG .
AL, A e BT A I R A 43 1 L i
R 35, MMOX/MMOY/MMOZ/MMOB/MMOC/
orfY 73T 5k 56, 43, 23, 14, 40 F1 15 kDa,
(N1, SR E A2, IEBTH
ot BN AE I 6 A FE R A4 B IE# R sl R ik, PRHRE
HREFRME, WA T R A B4 & m kA
R, FBHMGRAF TEAYHIERTE, HiR
BERHIR S 4 E AR G, BRI AR K B Bl
JEH 37 C, B SRIBHBAR Ly 32 C O EL. IF[A]

PET RSF CDF

MMOX
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orfY
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P 1 M T v e R 32K B A P e B o el 45 4
Fig. 1 SDS-PAGE analysis of each components for soluble

methane monooxygenase expressed in E. coli

AIERE, LA AL T3 BUE KB RT 0Dg,0.6 ~1.0
BT RN H. B AU, AU
HMFIE R AR IK K-, b i SRk, —4>
U B BB 25 1 R] AR K 74 ph o6 MR 5 U
2.2 AR B MAEEY

78 10 mL RO, H558 744 sMMO 37 5
HIPLL—EFE/R I : 3 wmol o WHE | 0. 15 wmol B .
H.0.15 pmol y WAL 1.2 wmol W& FIH0. 15
pmol i J5UBEANA B FE AR S vhi i b, R — 8 AR
T, AR BGE T A SRR, o THEZ A —
TREEZ WL, NADH 15 i 7 AR 4R 44 1 B ik fk
By, NI E AR, HEII) A EA A A
Ye & B K2 21 wmol units/mg 36 P (I8
FER R, R ERAL, A TR RIEFK
PRI SE G AR S5, S 4 R ULITHZ G
FOAERIATEY. FAT, A5 F e B S A4 28 oL F
TR VARE , FEHS Murrell #5201 Lloyd ¥ 224k
T A PR R OBE BRI 4 G FE Methylocystis parvus
OBBP R bR YRR MM TSR IE, HLTh P A 1 ~
2.5 pmol units/mg. A, IHFSE A B Be 500 4
TP R HPEAT THRR.
2.3 B B It B 0 S B A PE AR

SR (TCE) 2 TV R AR, A2
Tolk &, B 5 TCE 7T LATS Gl R /KR, XA
A R B E R BORAE T, R Y B S L T
F b B 4eU B S LR A T 0 S A RO L R
N F ot BT L I A R, LU AR W) TCE AN
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NADH Jy Bt , [ 40 min J5, SO (G350 &
SROIERAE. NE2 B, RAH 2% =84
WA, DO B M1 sSMMO 1] DAt = 20
B2 R TN ARG R, X = 5 H e A R Mt
SR, M3 WA, KAH 26% i) =5 H b

R, AR sMMO 7R T I%VE, AT L%
A BE.
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Fig. 2 Trichloroethylene degradation by reconstitution of the

active complex measured with a GC
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Fig. 3 Trichloromethane degradation with reconstitution of

0.2

the active complex measured with a GC
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RERE FASEN TSR, DR e o e B 25 417 20k
WS, ROV RTATY. HAT, Rk WA REW

mm Fot BT AR T AR B W A A A LA R
i, U S S AT, IR
%mﬂ%aﬂg$%%mm%$ﬁ%%%%%z
A, IR A B B R AR R, 24 15 mg/
L = LI A 2 e K, 7E 100 min (9 52 B B
) HEASE 4 AR, Shukla 257 33E T W b A AL 40
Wefit = M5E) 0. 19 ppm/ h. Jahng 251V 4GE T
SR FHAS TR A 4 35 DR B A %9 HE s B 4 i o f —
A, 5 mL(Ag,=2) IRIRZEAHMEL, 5 h FEff =5
LR E) T 6 ~8 wmol/L. 5 X EEHF5E TAEAH HL%R
FATRIBIRFE TAET F23E Tolk Ak
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Fig. 4 Trichloroethylene and trichloromethane were

degraded by the reconstituted sMMO complexes
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Reconstitution of an Active Methane Monooxygenase Complex

from the Recombination Subunits in Vitro

HUA Shao-feng' , FAN Yun-chang', ZHANG Lei' , SUN Ru-sheng', YAN Xin-hua',
LUO Wen-sha', WANG Kun-lun', LI Shu-ben’

School of Chemistry & Chemical Engineering ,Henan Polytechnic University, Jiaozuo 454000, China;

2. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Methanotrophs uses a soluble methane monooxygenase (sMMO) to catalyse the convertible of methane to

methanol and to degrade micro-molecular organics containing chlorine. The present study describes the reconstitude

sMMO complexes from individually expressed components of sMMO in Escherichia coli. functional activity of the

recondtituted sMMO complexes was measured by the propylene epoxidation reaction. The TCE and chloroform deg-

radation results were obtained with the reconstituted enzyme complex. These results demonstrate that sMMO compo-

nents express correctly in Escherichia coli, biologically active complexes can be prepared by the recombinant

subunits of sMMO, the degradation rate of TCE is about 52% at 30 °C for 20 min at 220 r/min, for comparison,

the extent of trichloromethane degradation in the recondtituted sMMO complexes is 26% in 8h at 32 C.

Key words: methane monooxygenase; expression; reconstitution; active complex



