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Isolation and identification of a methanogen from the high
temperature oil reservoir water
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Abstract: To explore new microbial resources in deep subsurface oil reservoirs, strain DL-7 was isolated with Hungate
technology from oil reservoir water sampled from Dagang oilfield, China. Physiological and biochemical examinations showed that
H,/CO, is the unique substrate of the strain, which cannot metabolize formate, methanol, trimethylamine, acetate and other secondary
alcohols. The optimum growth conditions were further identified to be 60°C, pH 7.0-7.5 and 0.25% NaCl. Moreover, the strain
cannot grow without yeast extract. Analysis of its 16S rRNA sequence indicated that a similarity of 99.7% presents between the strain
and the model species M. marburgensis DSM2133T (X15364).
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Fig. 1 Fluorescence micrograph of strain DL-7 (100x%).

2 DL-7HAf#BERA
Fig. 2 Electron micrograph of strain DL-7.
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Fig. 3 Effect of temperate on the growth of strain DL-7.
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Fig. 4 Effect of pH on the growth of strain DL-7.
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Table 1 Comparison between strain DL-7 and other most closely strains of Methanothemobacter

M. thermoautotrophicus

M. marburgensis DSM

Strains M. wolfeii DSM 2970™ DSM 10537 213376 DL-7
Sludge ¥ Sludge ! Sludge ¥ Pool warter
Substrates H,/CO, formic acid [ H,/CO,™! H,/CO, H,/CO,
Temperature (°C) 55-65 65—700! 65 60
Optimum pH 7.0-7.5'! 7.2-7.6% 6.8—7.41 7.0-7.5
The content of G+C (%) 61 50+20! 48 +0.5 51
ol # 172 DL-7 W bk 5 LR AR B 5% FH Be i 2 2RIk
Al MRS, M 1 AL, DL-7 B Rk HA LR T fol
.1 KR . E pH (. SMIESE AW AT
S 2.3 16S rRNA FIMMNER RS L EMME
5 | B bk
Hikk DL-7 9 16S rRNA #43-F51HK 958 bp.
! AR PE DL-7 16S rRNA Ml F45 54T BLASTn
o e S W7, Wbk DL-7 5 M. marburgensis DSM 21337

0.0 0.5 1.0 1.5 20 2.5 3.0
Concentration of NaCl (%)

5 AREEKEXME DL-7 £ KM
Fig. 5 Effect of salinities on the growth of strain DL-7.
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M. defluvii DSM7466" (X99046)

87 L M thermoflexus DSM7268" (X99047)
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94

——— M. thermautotrophicus DSM1053" (AY196660)

M. marburgensis DSM2133" (X15364)

0.001

M. wolfeii DSM2970" (AB104858)

6 ET 16S rRNA FHHEUSEHENRELER
Fig. 6 Phylogenetic tree based on the 16S rRNA sequences.
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