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Microbial diversity in petroleum reservoirs analyzed by PCR-DGGE

SHE Yue-Hui', ZHANG Fan'?*, XIANG Ting-Sheng', LIU Bin-Bin?, ZHAO Li-Ping®* , ZHOU Ling-Ge',
SHU Fu-Chang' (1. Coltege of Chemistry and Environmental Engineering Yangtze University, Hubei 434023, Chinas 2. College of Life
Science and Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, China). Acta Ecologica Sinica,2005,25(2):237~242.
Abstract: Recent investigation of the microbial communities in an oil reservoir using culture-independent molecular techniques
has indicated that this environment contains many uncultured assemblages, and that the cultured bacteria may represent very
minor components of the true microbial diversity. In this study, 16S rDNA based PCR amplification and denaturing gradient
gel electrophoresis (PCR-DGGE) was used to monitor the microbial diversity in an injection well (12## 9-11) and two related
production wells (12#9-9S,13# 11-8) in the KELAMAYT oilfield (Xin Jiang Autonomous Region). The DGGE gel profiles
showed significant difference between the microbial community structure of injection and production wells. The bacterial
species richness in the injection well was higher than those of the production ones. Unweighted Pair Group Method Clustering
(UPGMC) showed the similarity between the injection well and two production wells was 30% and 20% respectively, whereas
the similarity between the two production wells was 54%. In addition, the dominant bands in the DGGE gel were excised and
analyzed by nucleotide sequence analysis. This analysis of 10 excised bands showed that the dominant microorganisms in all
samples had high sequence identity with rRNA genes from uncultured bacteria in the GenBank database (NCBI). Nine
sequences of excised band were affiliated with a, 7, &,e-Proteobacteria, and one was related to Bacteroides. Two bands
exhibited 100% identity to sequences of Pseudomonas stutzeri and Aminobacter sp. cox, respectively. Three bands showed
relatively low identity (92% to 93%) to cultured bacteria in the GenBank database, indicating possible new taxa. This work
analyzed the composition of the microbial community in KELAMAYT oilfield, which provides important data which may
facilitate the isolation of new bacteria from this special underground environment. It also provides useful information for

understanding the mechanism of MEOR and applying MEOR in practical oil production in KELAMAYT oilfield.
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Table 1 Tentative identification of dominant DGGE bands by sequencing the excised and BLAST analysis

%)
(bp) Genbank All /i
ighment ,
Band name Sequence size  Accession ( )Closest relative g o Score
% similarity
Ba 169 AYS51700 ij‘ulturec{ fpxilzirz proteobacterium (AY225613) 165/169,97 303
Sul furospirillum sp. 18. 1(AY357199) 165/169,97 303
Bb 169 AY851699 Ljncullur@d ba(:l()rium(AY34083_l) 167/169,98 319
Campylobacter sp. No3A(AY135396) 164/169,97 295
Be 195 AYS51701 [:"ncu[z‘,m‘ed bacterium (‘Al.:t482/135> 185/195.94 299
Syntrophobacter pfennigii (X82875) 183/195,93 293
Bd 195 AY851702 l/"ncu.ltur‘ed bacteri-um(A.Y327189-) - ) 192/194,98 369
Olavius algarvensis sulfate-reducing endosymbiont (AF328857) 180/194,92 274
Be 194 AYS851697  Pseudomonas stutzeri (AJ006105) 193/194,98 379
Bf 104 AYS851694 Uncultured bacterium (AY770964) 193/194,99 377
Pseudomonas sp. NUST03(AY293865) 193/194,99 377
Be 169 AYS51698 L:ncultured ba('teriunz(/\Y34083_l) 167/169.98 319
Campylobacter sp. No3A(AY135396) 164/169,97 295
186/189,98 351
Bh 189 AYS851693  Uncultured bacteroidetes bacterium Bacteroides sp. 22¢ (AY554420) / 0
177/189,93 280
Bi 194 AY851695  Pseudomonas stutzeri (AY364327) 194/194,100 385
Bj 169 AY851696  Aminobacter sp.cox (AY307924) 169/169,100 335
3
9 ~ N b
o , DGGE
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Fig.5 Phylogenetic tree constructed by the sequences of the excised DGGE bands and their nearest neighbours in GenBank
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