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108 33 NA 50 8§ OTU
OTU 1 6 OTU 5 2 1 OTU 25
18  OTU 1 coverage 50% 2 OTu 1 coverage
83% Shannon-Wiener 2.82 96% Shannon-Wiener 1.56
Hinf | 16S rD-
1 16S rRNA
Table 1 Clone library analysis of the 16S rRNA genes of the water injection well WW
Type Clone number GenBank Phylogenetically closest related organism Simila rity Origina
Accession number phylogenetically identified closest related organism 1%
W1 31 AY770941 Rhodobacter sp. PS9  AF515782 1z Swine waste lagoon
w2 10 AY770942 Rhodobacter sp. PS9  AF515782 94 Swine waste lagoon
W3 10 AY770943 clone RS5pl6  AF482444 95 Granular sludge
Streptomyces lividans  Y00484 66 /
W4 6 AY770944 Alcaligenes xylosoxidans ~ AJ491845 98 PAHs contaminated site
W5 6 AY770945 clone RS5pl6  AF482444 83 Granular sludge
Streptomyces nodosus  AF114036 67 /
W6 5 AY770946 Unidentified bacterium tM16 AB021351 97 Activated sludge
Alcaligenes sp. X92415 96 Freshwater sediment
w7 3 AY770947 Agrobacterium sp. PB  AF482682 92 Aquatic sediment
W8 3 AY770948 Rhodobacter veldkampii  D16421 79 Seawater
w9 3 AY770949 Rhodobacter sp. PS9  AF515782 84 Swine waste lagoon
W10 2 AY770950 Pseudomonas sp. BRW1 AF025349 96 /
Wil 2 AY770951 Shewanella baltica AJ000216 929 Baltic Sea
W12 2 AY770952 Rhodobacter sp. PS9  AF515782 88 Swine waste lagoon
W13 2 AY770953 Paracoccus sp. MBIC3024 AB0O8115 84 Marine
W14 2 AY770954 Thauera mechernichit -~ Y17590 89 Leachate treatment plant
W15 2 AY770955 clone ZZ15C9  AY214206 9 Groundwater
Leptothrix sp. oral clone AVOlla AF385528 98 Noma lesion
w16 2 AY770956 Uncultured bacterium DSSD55  AY328753 2z Drinking water
Pseudomonas saccharophila  AF368755 93 Ultrapure water
w17 1 AY770957 Sterolibacterium denitrificans  AJ306683 94 Upflow sludge bed
W18 1 AY770958 Xanthomonas axonopodis  AE012039 96 /
w19 1 AY770959 Cytophaga sp. strain JTB250 AB015264 82 Japan Trench land
W20 1 AY770960 Paracoccus sp. MBIC3024 ABO008115 86 Marine
W21 1 AY770961 Rhodobacter sp. PS9  AF515782 93 Swine waste lagoon
w22 1 AY770962 Clone R5pl6  AF482444 95 Granular sludge
Streptomyces lividans  Y00484 60 /
W23 1 AY770963 Pseudomonas sp. MBIC2027 AB030085 90 Coastal sediment water
w24 1 AY770964 Pseudomonas sp. BU  AF482684 97 Aquatic sediment
w25 1 AY770965 Rhodobacter sp. PS9  AF515782 93 Swine waste lagoon
W26 1 AY770966 Pseudomonas sp. MBIC2027 AB030085 99 Coastal sediment water
w27 1 AY770967 Clone R5p16 AF482444 88 Granular sludge
Pseudomonas sp. BU AF482684 77 Aquatic sediment
w28 1 AY770968 Unidentified Thermotogales OPB7 ~ AF027071 95 Yellowstone park
W29 1 AY770969 Flavobacterium sp. 3A5 AF368756 99 Ultrapure water
W30 1 AY770970 Pseudomonas stutzert  AJ312172 9 Soil
W31 1 AY770971 Clone SR-FBR-EA4  AY340827 97 Fluidized-bed reactor
Geobacter sp. strain CdA-3  Y19191 94 Lake sediments
W32 1 AY770972 Clone AHU23  AB092908 78 /
Capnocytophaga haemolytica  U41349 74 /
W33 1 AY770973 Pseudomonas stutzert  U26417 85 Soil
“ /" labeled as unknowable original microbe.
2.3 16S rRNA OTU GenBank
12 GenBank
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3
(03 [03
3% B 15% v 20% 3 16% Y 64 %
11% 17% 1 2 2 3
2 3 7 OTU 51 Pseudomonas 62% 8 OTU
Rhodobacter 47% 33 7 GenBank 16S rDNA
9 GenBank 16S rDNA 97 % 2
97 % 1
2 16S rRNA
Table 2 Clone library analysis of the 16S rRNA genes of the oil well OW
Type Clone number ~ GenBank Phylogenetically closest related organism Simila rity Origina
accession number phylogenetically identified closest related organism 1%
01 25 AY770933 Pseudomonas sp. BRW1  AF025349 99 /
02 7 AY770934 Unidentified bacterium HTBO15 AB010864 99 Deep-sea sites
Moraxella sp.  AJO00645 97 Marine algal cultures
03 6 AY770935 Thauera sp. BAP  AJ315678 98 /
04 5 AY770936 Pseudomonas stutzert  AY189751 98 Bohai gulf
05 3 AY770937 Agrobacterium sp. PB  AF482682 98 Aquatic sediment
06 2 AY770938 Azovibrio restrictus  AF011346 94 Surface-sterilized roots
of Kallar grass
o7 1 AY770939 Pseudomonas sp. BRW1  AF025349 97 /
08 1 AY770940 Stenotrophomonas rhizophila ~ AJ293463 99 Oilseed rape rhizosphere
“ ["labeled as unknowable original microbe.
0T
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7 Oww
% 40 F M ow
g- 581718 1 6S
| RNA
2 T
©o20¢
10 s
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Fig.2  Comparative analysis of the microbial diversity between the water
injection well and the oil well 12
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Fig.3  Unrooted neighbor-joining tree based on the 16S rRNA genes from the clonelibraries of the WW and OW samples and their nearest neighbors

retrieved from GenBank

“

W refers to the water injection well clones representing different OTUs " O” refers to the oil well clones representing different OTUs.

Numbers in parentheses represent the sequences” accession number in GenBank. The numbers at the branch nodes are bootstrap values per 100 trials

with only values greater than 50 indicated. The bar represents 0.02 substitution per nucleotide site.
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Molecular analysis of the microbial communities of the
Dagang Kongdian flooding bed oilfield
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U College of Life Science and Biotechnology ~Shanghai Jiao Tong University ~Shanghai 200240  China
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Abstract Both PCR-TGGE temperature gradient gel electrophoresis TGGE and 16S rRNA gene clone library construc-
tion were used to comparatively analyze the microbial communities of a water injection well WW and an oil well OW in
Dagang oilfield. TGGE analysis of the PCR amplified 16S tDNA V3 region products showed great difference between
these two microbial communities. Six major bands were detected in the TGGE profile of the WW sample while only one
predominant band in the OW sample was found. Two 16S rRNA gene clone libraries were also constructed and 108 and
50 clones were selected from the WW and OW library respectively for amplified ribosomal DNA restriction analysis
ARDRA . 33 taxanomic operational units OTUs were found in the WW library with 6 major OTUs while only 8
OTUs were found in the OW library with one OTU predominant. The results of TGGE and clone library profiling analysis
both indicated that microbial community of the WW had higher diversity than the OW. Sequence analysis of the represen-
tative clone of each OTU showed that most bacteria of the WW were affiliated with « 3 and ¥ Proteobacteria and Acii-
nobacteria  especially Rhodobacter 47% . Most bacteria of the OW were affiliated with « 3 and ¥ Proteobacteria  es-
pecially Pseudomonas 62% .Molecular analysis of the microbial diversity in oilfield provides foundation for better appli-
cation of MEOR  Microbial Enhanced Oil Recovery
Key words Oilfield 16S rRNA gene Temperature gradient gel electrophoresis TGGE ~ Clone library Microbial com-

munity Diversity
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