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Fig. 1 Electrophoresis analysis of PCR product of 16S rRNA
gene. Lanes: M, DNA 500-bp ladder marker; UC, the uncultured
sample used as a template for PCR amplification; HDB, hydro-
carbon-degrading bacteria enrichment; SRB, sulfate-reducing
bacteria enrichment; HB, heterotrophic bacteria enrichment.
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Table 1 Phylogenetic affiliations of 16S rRNA gene clone sequences of culture-independent and enrichment samples obtained from

S12-4 oil well product water

Number of

Accession number Representative clone clone Closest cultured phylotype Similarity/% Origina
Culture-independent sample
DQ533503 Cl-41 51 Pseudomonas sp. E1-4 99 deep sea
DQ533511 Cl-5 17 Pseudomonas sp. WT OTU2 99 soil
DQ533512 Cl-24 4 Acinetobacter sp. NJ-41 97 Subsurface
DQ533509 Cl-2 2 Pseudomonas sp. Hugh 2814 98 /
DQ533521 Cl-88 1 Pseudomonas corrugata 91 rhizosphere soil
DQ533517 Cl-54 1 Pseudomonas nitroreducens 98 wetland rhizosphere
DQ533520 Cl-87 1 Dokdonella koreensis DS-140 96 soil
DQ533514 Cl-45 1 Ochrobactrum tritici strain P61 99 Activated-Sludge
DQ533518 Cl-67 1 Brevundimonas sp. Tibet-lbal 99 permafrost
DQ533519 Cl-81 1 Brevundimonas sp. Tibet- 1X23 98 permafrost
DQ533513 Cl-44 1 Flavobacterium sp. R2_13 97 wastewater
DQ533515 Cl-46 1 Flavobacterium columnare 98 /
DQ533516 Cl-47 1 Uncultured bacterium 95 /
Heterotrophic bacteria enrichment
DQ533538 T5 161 Thermotoga sp. G2 98 deep biosphere
DQ533539 T59 8 Marinobacter lutaoensis 98 coastal hot spring
Hydrocarbon-degrading bacteria enrichment
DQ533532 A7 58 Thermaerobacter nagasakiensis 98 hydrothermal vent
DQ533539 A2 28 Marinobacter lutaoensis 98 coastal hot spring
DQ533534 Al 16 Azospirillum sp. 5C 98 fuel-contaminated soils
DQ533537 A20 11 Thermaerobacter nagasakiensis 97 hydrothermal vent
DQ533533 Al112 3 Aquaspirillum itersonii 92 putrid freshwater
DQ533531 A46 1 Marinobacter lutaoensis 96 coastal hot spring
DQ533535 A53 1 Marinobacter sp. AN-BI1B 98 coastal seawater
DQ533536 Al13 1 Marinobacter lutaoensis 95 coastal hot spring
Sulfate-reducing bacteria enrichment
DQ533540 R2 29 Moorella glycerini 94 Yellowstone park
DQ533542 R13 26 Thermotoga maritima 99 /
DQ533544 R21 17 Thermotoga sp. G2 99 deep biosphere
DQ533541 R10 4 Thermotoga maritima 98 /
DQ533545 R83 4 Thermobispora bispora 81 Yellowstone park
DQ533546 R85 1 Thermotoga sp. G2 97 deep biosphere
DQ533548 R25 1 Thermobispora bispora 82 Yellowstone park
DQ533543 R19 1 Moorella glycerini 92 Yellowstone park
DQ533547 R65 1 Moorella glycerini 94 Yellowstone park
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Fig. 2 Phylogenetic tree constructed by using the neighbour- joining method based on the 16S rRNA gene sequences of cul-
ture-independent and enrichment samples obtained from S12-4 oil well product water. Numbers at nodes represent percentage levels of
bootstrap support, based on a neighbour-joining analysis of 1000 resampled data sets. Accession numbers of nucleotide sequences are
given in parentheses. Bar, indicates 5 % sequence divergence.
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Characterization of bacterial diversity in the Shengli-S12 oil reservoir by
culture-dependent and culture-independent methods
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Abstract: [Objective] Examining bacterial diversity in an oil reservoir of Shengli oil field by both culture-independent
molecular technique and enrichment method. [Methods] The heterotrophic bacteria, hydrocarbon-degrading bacteria and
sulfate-reducing bacteria were enriched from S12-4 oil-well samples by the corresponding media. Then the genomic
DNAs of the enrichments were extracted and the 16S rRNA gene clone libraries were constructed. [Results] The phy-
logenetic analysis revealed that the bacterial 16S rRNA gene clone libraries of the 3 enrichments were dominated by
clones of Thermotoga, Thermaerobacter and Thermotoga, respectively. Sequences of the other co-dominant clones ob-
served only in the enrichments of hydrocarbon-degrading bacteria and sulfate-reducing bacteria were, respectively, asso-
ciated with Marinobacter and Moorella. The uncultured 16S rRNA gene library was also generated directly from total
DNA of S12-4 oil-well samples by bacterial primer set. Sequence analysis of this bacterial library indicated that a large
percentage of clones were highly related to the genus Pseudomonas and the dominant species emerging in the enrichment
samples had a very low content in the tested oil reservoir. The significant difference of the bacterial composition between
the samples obtained from independent-culture method and enrichment method implies that the specialized nutrient may
lead to a distinctive selection of dominant organisms. [Conclusion] Through culture-dependent and culture-independent
methods, we acquired important information on the bacterial diversity of ShengLi oil reservoir. These results may expand
our understanding of the microbial diversity of oil reservoir and provide useful information for MEOR(microbial en-
hancement of oil recovery).
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