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1 30°C 1~2
1.1
Easy-DoTM PCR PreMix PCR LB
DNA MNMS
LB
10A LB 1.5% 30C
GC-2010 1~2d LB
1.2 1d
1.2.1 NMS Higgens nitrate minimal 4
salt 0 MNMS KH,PO, 1.06g Na,HPO, 1.4 MMO
- 12H,0 4.34g NaNO, 1.70g K,SO, 0.34g¢ MgSO,- 70mL
7H,0 0.074g FeSO, 7H,0 0.024g CuSO,- SH,0 10mL pH 7.0
Smmol/I. MgCl, 20mmol/L
1.25mg 4mL 1000mL
JHT.0 30mL | 30mL 30°C
mg/L. ZnSO; 7TH,0 0.287 170r/min
MnSO, 7H,0 0.223 H,BO, 0.062 Na,MOO, 2H,0 iz . 660nm
0.048 COCly 6H,00.048 KI0.083 CaCly 2H,0 3.5 0D,
pH 7.0 1.5.2 PCR 165 :DNA mmoB mmoX  pmoA
LB Sg 10g
5g 1000mL DNA
1.2.2 Y9
0.2g 20ml. MNMS DNA 16S tRNA sMMO
30%C 2h lmlL, a- mmoX mmoB  pMMO  pmoA
10mL MNMS 70mL PCR
16S rDNA mmoB mmoX  pmoA
PCR 1
11 PCR 94°C 7min 30
30 C 170r/min 1~2 ImL 94°C Imin 55°C Imin 74°C
MNMS 2min 74C 10min PCR
0.7%
http //www. ncbi. nlm.
1.2.3 70mL nih.gov  Blast 16S rDNA
10mL 4% GenBank 16S rDNA
30mL
1.5.3
1:1 30°C 170r/min C18 uv
1.3 50% 0.5mL/min 30C
MNMS 1.5% 1.5.4
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1 16S rRNA MMO PCR
Table 1~ Primer sequences used for molecular characterization of mixed methanotroph population
Target Primer Primer sequence 5'—3' Size of product Annealing temperature/ °C Refs
F27 AGAGTTTGATCATGGCTCAG
165 rRNA R1492 TACGGTTACCTTGTTACGACTT L.5kb 35 10
mmof ATGTCCAGCGCTCATAAC
mmols mmor TCAGATGTCGGTCAGGGL 400bp » t
mmof GGCTCCAAGTTCAAGGTCGAGC
mmoX mmor TGGCACTCGTAGCGCTCCGGCTCG 535bp » 12
pmof GGGGGAACTTCTGGGGITGGAC
pmoA pmor GGGGGRCIACGTCITTACCGAA 330bp 0 13
Porapak Q FID
60mL/min 140°C
120°C
5 M . trichosporium OB3b 2
2.1 Spmol/L
14 2.2
pH MMO
11
70mlL 10mL. MNMS
4%
30mL
- 112
1:1 30°C  170r/min
3~4d 0.4mL
MNMS 30
1 1
pH 1
| 0 ~ 1000mg/L.
19
07k 772 with 5 umol/L Cu?*
I Without Cu™* -
0.6k Hhouttu 18 06 A —A— absence of CH,
05N \A —A— in the presence of CH,
st , g 17 T
0.4 A
04} =
g 1° = g 03t
S o3} = 3
1s 02k
02F
0.1F
0.1} 1 ant \
0 1 I 1 1 1
on . 3 0 200 400 600 800 1000
100 15 20 25 30 35 40 45 50 ¢(Phenol)/(mg/L)
Generation times
2
1 Fig.2  Effect of phenol concentrations on the growth of the methane-
Fig. 1 Growth stability of the methane-oxidizing mixed microbial oxidizing mixed microbial consortium with or without the presence of
consortium. methane .

© PERFRHE DRI S HER

http://journals. im. ac. cn



106 LUO Ming-fang et al ./ Acta Microbiologica Sinica 2007 47 1
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MMO
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Fig.5 Time course of 1 2-epoxypropane production from propene by the
methane-oxidizing mixed microbial consortium grown with or without the

presence of copper.
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Fig.6 Effect of phosphate buffer concentration on the production of 1 2-

epoxypropane from propene by the methane-oxidizing mixed microbial

consortium.
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Study on the structure and function of a stable methane-oxidizing
mixed microbial consortium

LUO Ming-fang WU Hao WANG Lei XING Xin-hui”
Institute of Biochemical Engineering  Department of Chemical Engineering —Tsinghua University — Beijing 100084  China

Abstract From an agricultural sample taken in Chongqing =~ a stable methane-oxidizing mixed microbial consortium was
established by enrichment culture with methane as a sole source of carbon and energy. The mixed consortium showed high
capability of phenol degradation and 1 2-epoxypropane production from propene. More than 99% of phenol at an initial
concentration of 600mg/L could be degraded by the mixed microbial consortium after 11 h of cultivation. The productivity
of 1 2-epoxypropane could be increased with the decrease of phosphate concentration. The concentration of 1 2-
epoxypropane produced could reach to 5.0mmol/L. The bacterial structure of the methane-oxidizing mixed microbial
consortium was analyzed by pure culture isolation combining with 16S TRNA and PCR of the related MMO functional
genes. The results showed that the methane-oxidizing mixed microbial consortium was composed of a type [l
methanotroph identified as Methylosinus trichosporium and at least 4 kinds of heterotrophs  Comamonas testosteroni
Cupriavidus metallidurans  Acinetobacter junit and Stenotrophomonas maltophilia . M . trichosporium Y9 isolated from
the mixed consortium harbored both sMMO and pMMO genes.
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