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Molecular biological analysis of methanotrophic
bacterial community above typical oil and gas reservoirs

Tang Yuping, Gao Junyang, Zhao Kebin, Ren Chun, Xu Kewei

( Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract; In this study, the community structure of aerobic methanotrophic communities were investigated at
light hydrocarbon microseeps above a known oil band gas field in the Shengli Oilfield. Clone library analysis of the
pmoA gene revealed major differences in the methanotrophic community composition between oil and gas fields and the
surrounding soils. The relative abundance of methanotrophic Methylocystis and Methylosinus (type II) in surrounding
soils is obviously lower in oil and gas field soils than surrounding soils, ut the relative abundance of methanotrophic
Methy-lococcus and Methylocaldum (type I) presents a reverse tread. Terminal restriction fragment length polymor-
phism (T-RFLP) analysis confirmed that one distinct Methylococcus and Methylobacter-related group may dominate
the community at hydrocarbon microseeps. The pmoA gene copy numbers determined by real time PCR also indicated
that methane oxidizing microbial community anomalies above typical oil and gas reservoirs exist objectively.
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Fig.1 Sampling scheme for spatial analysis of methanotrophic
community in Chen22 oil and gas field, Jiyang Depression
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Fig.2 Terminal restriction fragment length polymorphism (T-RFLP) of methanotrophic pmoA gene
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Methylobacter tundripaludum, AJ414658

uncultured bacterium, Lake Washington sediment, DQ067075

uncultured gamma proteobacterium, sediment-water interface, EF623694
SL-pmoA-OTU-7 [510 bp]

Uncultured bacterium, Lake constance sediment methane seeps, HQ383811

80

51 uncultured proteobacterium, littoral sediment, DQ235468
SL-pmoA-OTU-20 [510 bp]
uncultured bacterium, Lake Washington sediment, DQ067086
SL-pmoA-OTU-21 [510 bp]
uncultured bacterium, Lake constance sediment methane seeps, HQ383716
Methylobacter psychrophilus, AY945762
Methylovulum miyakonense, AB501285
Methylosoma difficile, DQ119047
92 SL-pmoA-OTU-1 [510 bp]
I yncultured bacterium, paddy field soil, EU193270
uncultured bacterium, rhizospheric soil, EU358982
Methylomonas methanica, U31653
SL-pmoA-OTU-14 [510 bp]
SL-pmoA-OTU-11 [437 bp]
uncultured bacterium, Movile cave, AY424840
uncultured bacterium, littoral sediment, DQ119042
SL-pmoA-OTU-13 [510 bp]
uncultured bacterium, soda lake sediment, AY550695
SL-pmoA-OTU-8 [510 bp]
— SL-pmoA-OTU-5 [208 bp]
53 SL-pmoA-OTU-10 [456 bp]
{ uncultured bacterium, landfill cover site, EU071088
SL-pmoA-OTU-2 [79 bp]
987 1| SL-pmoA-OTU-19 [456 bp]
78 66uncultured type I methanotroph, landfill upland soil, EU275090
— uncultured type I methanotroph, landfill upland soil, EU275093
uncultured bacterium, landfill cover soil, EF212356
— Methylobacter sp. LW 14, AY007286
L{— uncultured bacterium, gas field soil, GU056159
59| (= SL-pmoA-OTU-12 [437 bp]
uncultured bacterium, rice root, FM986007
56 Methylomicrobium album, FI713039
] uncultured type I methanotroph, landfill upland soil, EU275094

70 SL-pmoA-OTU-4 [437 bp]

SL-pmoA-OTU-22 [349 bp]
499% uncultured bacterium, rice floodwater, AB222680
60 uncultured bacterium, freshwater lake, DQ067078

99, Methylothermus thermalis, AY 829010

Methylohalobius crimeensis, AJ581836

uncultured type I methanotroph, landfill upland soil, EU275110

Methylocaldum gracile, U89301

Methylococcus capsulatus, 140804

99 1+ SL-pmoA-OTU-9 [79 bp] Type Ib
uncultured bacterium, Lake Constance littoral sediment, AY488063

691 SL-pmoA-OTU-3 [79 bp]
uncultured bacterium, methane-consuming sludge, AB280416
99 K SL-pmoA-OTU-17 [79 bp]
99|—4 SL-pmoA-OTU-15 [79 bp]
|—< SL-pmoA-OTU-14 [79 bp]

Methanocapsa acid

90|

69 Type Ia

90

phila, AJ278727
Methylosinus trichosporium, AJ431388
SL-pmoA-OTU-18 [244 bp]
uncultured bacterium, Lake Constance littoral sediment, AY488079
uncultured bacterium, rice field soil, FJ009637
Methylocystis parvus, AJ459042

SL-pmoA-OTU-23 [244 bp]
88 SL-pmoA-OTU-6 [244 bp]
uncultured bacterium, wetland rice, FN600113
uncultured bacterium, wetland rice, FN599883
SL-pmoA-OTU-16 [244 bp]
Nitrosomonas eutropha amoA, Ay177932
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Fig.4  Phylogenetic relationship of deduced pmoA sequences generated from different soil samples in Zhanhua area
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Fig.5 Microbial community structure of methanotrophy from different soil samples
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