42 5 Vol.42 No.5

2002 10 Acta Microbiologica Sinica October 2002
*
730000
Methylosinus trichosporium IMV3011 M.3011
Particulate Methane monooxygenase pMMO  NADH Cu’*
EDTA pMMO pMMO
M.3011 Cu’* pMMO
pMMO Cu** pMMO
pMMO NADH
pMMO NADH
pMMO
IMV3011 pMMO Cu’*
Q936 A 0001-6209 2002 05-0594-06
MMO t solu-
ble methane monooxygenase sMMO particulate MMO pM-
MO sMMO pMMO sMMO
pMMO
MMO *~"° Methylococcus capsulatus M " pMMO
sMMO ~ pMMO
pMMO "
pMMO 2o
> 5.0pmol/L pMMO M. 3011
pMMO Cu’*
M.3011 pMMO
TEM Cu’” pMMO HPLC
pMMO R 0o EDTA
pMMO pMMO
pMMO
" 29933040 (1999022406
= Tel 0931-8276531 Fax 0931-8277147 E-mail lzcpen@ns.lzb. ac. cn
1976— 0SSO
2001-12-17 2002-04-15

© PEREREME DN RFATIESMIEE http://journals. im. ac. cn



5 595

1.1
Methylosinus trichosporium IMV 3011
Kiev. USSR NH,CI 0.5¢g

K, HPO, 0.49¢ KH,PO; 7H,0 0.40g MgSO; 7H,0 0.3 g CaCl, 21,0 0.02g KNO, 1.6g NaCl
0.3g FeSO; 7H,0 0.004g CuSO; 5H,0 0.0013 g MnSO; H,0 0.0004 ¢ ZnSO; 7H,0 0.00034 g

Na, MoO; 2H,0 0.00024 ¢ 1L pH7.0 - 1:1 V/V 15L
LH1075 LH Fermentation Co. Lid 32°C 300r/min 72 ~ 96h
1.2
9 000r/min 10min CR21 Hitachi 20
mmol/L pH7.0 2
4°C
10mL/g 10mmol/L 25mmol/L pH7.0
0°C ~4%C 92 - 11 600W 6s x 95
6s 0°C ~4°C 20 000r/min 60min 4°C
1.3 pMMO
1.2 DEAE-Sepharose Pharmacia Biotech
10mmol/L 25mmol/L pH7.0
1.0mL/min 1
4C
1.4
WFX-10 Japan
1.5 pMMO
ImL.  10mL 1:1 5.0mL
32°C 150r/min 6 min 30min GC7890 1
MMO
nmol/min mg
1.6
32°C 150r/min 4d / 1.5mL 1.5mlL
6 000r/min 4 min 3% 20 mmol/L
4°C JEM-100cx Japan
1.7
0.5mL 9 000r/min 4 min SE-54 25m X
0.25mmi.d. N, FID 180°C
200°C 60°C 1L
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4

BIOSEP SEC-S3000

2

50mmol/L

Phenomenex HPLC HP1090
pH6.8

hp pMMO

0.3mL/min 2041

13.7 25 43 67kD Pharmacia Biotech. USA

2.1 pMMO

Cu2 +
CL-6B

IMV 3011

Cu2 +

0.1 mol/L. 0.2 mol/L

1.0 mol/L

1

Fig.

llO ll5 ZIO ZIS 3I0
Fraction
pMMO  DEAE-Sepharose
Cl-6B
1 Chromatography of pMMO on

a DEAE-Sepharose CL-6B column

66kD

2.3 pMMO

pMMO

Cu

2Fe&15Cu/mol °

Il
Il

2
2.4 EDTA

Cu
Fe

Fe
Cu
Cu/Fe
cut pMMO

Cu2 +

pMMO

Fe

Cu™* > 5.0pmol/L

10% pMMO
DEAE-Sepharose
4 1
I
I MMO
1} NADH
I pMMO
1} NADH
NADH
2.2 pMMO
HPLC pM-
- MO ~
90kD SDS
pMMO HPLC
~27kD ~66kD  ~90kD
pMMO 93kD 27kD
MMO 1
1 pMMO
Table 1 ~ Molecular weight of pMMO by HPLC
Sample Molecule weight/kD
With Cu 89.6 65.6 27.2
Without Cu 88.9 66.1 26.7
2
Table 2 Result of metal ion analysis
Sample Cu/ pg/mL Fe/ pg/mL
Peak [ ~ 0.65 <0.01
Peak Il * 0.66 1.62
Peak Il 3.62 0.53
Peak Il 1.50 3.47

* Without Cu
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EDTA pMMO pMMO Cu’"
pMMO Cu’* pMMO
pMMO Cu’*
2.5 pMMO
3 EDTA Cu* pMMO
Table 3 Effect of EDTA and Cu®>* on pMMO
pMMO
Sample Addition Relative activity/ %
pMMO Whole cell None 100
0.2mmol/L. Cu?®* 121
0.2nmol/L. EDTA 73
4 Membrane None 100
0.2mmol/L. Cu?* 126
NADH 2.0mmol/L EDTA 61
M.3011 Fraction [l obtained
from DEAE-Sepharose None 100
0.2mmol/L Cu** 136
pMMO pMMO 2.0mmol/L EDTA 18
pMMO /pMMO
4 pMMO 2.6 TEM
Table 4  Effect of different additional factor /
Addition pMMO spemflc activity - Relative activity 1.5mlL 1.5ml 6
/ nmol/min mg 1% . .
000r/min 4min
N 0.54 100
o 3% 20mmol/L 4C
1.0mmol/L. Quinol 0.87 160.8
1.0mmol/L Quinol +
0.2mmol/T, Cu?* 1.11 205.5 JEM-100cx Japan 2-A
40mmol/L. Formate 0.37 69.5 33 000
40mmol/L Formate +
0.2mmol/I, Cu?* 0.85 157.1
40mmol/L Succinate 0.53 98.1 pMMO 2-B
40mmol/L Succinate + 50 000
0.2mmol/L Cu?* 0.66 121.9
1.0mmol/L. NADH 0.47 87.1 2-C 100 000
1.0mmol/L. NADH +
2+
0.2mmol/L Cu 1.06 197.3 Cut
5 /
Table 5 Comparison of activity on whole cells from M.3011
Sample pMMO specific activity nmol/min. mg
With copper 6.2
Without copper 6.4
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pMMO Cu’"
pMMO  Cu’* pM-
MO pMMO

2 / M. 3011
Fig.2 TEM Microphotographs of M. 3011 cultured with copper/without copper
A . With copper x 33 000 B.Without copper x 50 000 C. Without copper x 100 000.
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Study of Particulate Methane Monooxygenase From M.3011"

Cui Junru Xin Jiaying Hu Xiaoxue Liu Tingting Li Shuben Xia Chungu™
State Key Laboratory for Oxo Synthesis and Selective Oxidation —Lanzhou Institute of
Chemical Physics Chinese Academy of Sciences — Lanzhou 730000 China

Abstract Particulate Monooxygenase pMMO and NADH-dehydrogenase were purified from mem-
branes of Methylosinus trichosporium IMV 3011 . Factors such as Cu’*  different exogenous electron
donors  ethylene diamine tetraacetic acid EDTA had effects on the activity of pMMO. Molecular
weight of pMMO was determined by HPLC and content of metal ion from the active center by atom-
ic absorption spectrum analysis. The concentration of Cu’* had no effect on the production and ac-
tivity of pMMO in the bacterial culture but influenced the stability greatly during the purification of
pMMO. Transmission electron microscope TEM photos of M. 3011 with different copper concen-
tration showed that the concentration of copper decided the quantity of pMMO. Quinol was an effec-
tive exogenous electron donor for the purfied pMMO whereas NADH aws ineffective which meant
NADH-dehydrogenase was unnecessary to be co-purified. It facilitated further study on the catalytic
core of pMMO.

Key words Particulate monooxygenase pMMO  Electron donor Quinol Cu’*
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