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Abstract: The microbial communities in oil polluted soils from oilfields of China were analyzed using a modern molecular biological approach.
The crude total DNA from soils were directly extracted> 16S rDNA fraction were amplified by PCR» the bands were separated using denaturing
gradient gel electrophoresis (DGGE)» and some of the typical bands were sequenced and compared with the records of NCBI to classify the
germs. Comparison of the DNA extraction indicated that the yields were 1.4-2.2 times as much as the existing technique> and the DNA purity
reached 1.8-2.0. With higher similarity and correlation in CQ and DQ oilfields but lower in that of SL and YM oilfields, the influence factors
to microbial communities consisted in the elementary properties of soil samples such as oil contents, water ratio» etc. Extraction and sequencing
analysis of selected 16S rDNA bands demonstrated a range of similarity of 89%-100% to reference bacteria. The Shannon-Weiner index of the
oil contaminated soils was 0.5-1.2, and which was increased slightly along with the enhancement of microbial amounts and FDA activities.
According to this research, it has possibility in developing a reliable tool for researching oil contaminated soil bacteria diversity, and in
applying a credible foundation for adjusting the microbial ecosystem and determining the dominant community in contaminated soils in oilfields.
Key words: microbial communities; soil; oilfields; uncultured; PCR-DGGE
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Vi1 FH FE i VT FE Xt AR 450
CQ CQ1 ~ CQ5 B LB L R 2R X, SRR 7 ~ 10°C
DQ DQ1 ~ DQ5 IR AR AT S, il i KB P28 VAR, SRR 6.2°C
JH JH1 ~ JH5 PSR, VAT 2R XU R A AR EE 16.1°C
SL, SL1 ~ S5 AR AR 22, T G VG v AR, IO H Al 23 3 O o k2 IS AR 2R 12.5°C
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HCl 22 (pH = 8.0, 100 mmol/L. EDTA — 84 £ %%
W CpH = 8.0), 100 mmol/L % M2 2% M ¥ (37.6 mL 1
mol/L. K, HPO,, 2.4 mL 1 mol/L. KH,PO,, pH = 8.0),
1.5 mol/L NaCl, 1% CTABJ, 65°C /K 2 h, 1A F g
20 ~ 30 min B 1 KK Biol0l & E T FP220A
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fiff 20 s. HUH BiolO1 5, B T-UK LA H.4°C. 15000
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NHTE] 22 2% 0D, 5 0 0.6 AR FR 55 0 I, = 3 DT E
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Table 2 Properties of soil samples in oilfields
i FE TR % TIKE % pH AHE R % AR/ A g™ FDAVEME/Abse (goh) !
€1 0.05 17.35 7.52 1.29 4.5x10° 0.2835
cQ2 0.07 13.12 7.73 2.32 7.5% 10° 0.1253
CQ Q3 0.24 5.15 8.67 0.15 9.5x 10* 0.056 8
Q4 0.40 6.52 7.49 2.25 2.5x 107 0.094 1
Q5 0.32 27.44 7.55 1.15 4.5x107 0.1205
DQ1 0.50 6.39 7.56 1.05 2.5x10° 0.2910
DQ DQ2 6.02 14.58 7.17 9.48 2.5% 10° 0.764 5
DQ3 0.15 12.24 7.58 2.56 2.5 10° 0.6228
D4 5.05 11.72 7.29 9.67 4.0x 107 0.5824
DQ5 0.05 18.89 8.45 2.8 1.1x 107 0.4436
JHI 0.36 18.23 7.46 1.07 9.5x 107 0.458 8
JH2 15.11 1.20 8.00 14.11 2.5%x 10° 0.1246
JH JH3 12.36 1.24 7.19 10.87 2.5% 10° 0.0374
JH4 17.41 0.92 7.59 9.75 2.5%x 10° 0.079 5
JHS 5.53 3.06 7.92 3.08 4.5x107 0.0940
SL1 11.85 3.86 8.25 2.43 2.5% 10° 0.1072
SI2 16.22 2.53 7.75 1.15 4.5%10° 0.060 6
SL SI3 21.13 3.84 7.85 2.39 3.0x 10° 0.0742
Si4 23.82 2.23 7.51 0.64 4.5%10° 0.0439
SL5 10.26 3.24 7.32 12.98 2.5% 10° 0.1233
YM1 2.66 6.71 7.84 4.35 9.5x 10 0.976 8
YM2 10.93 1.96 7.86 13.78 2.5x 10° 0.0862
YM YM3 9.73 1.08 7.90 10.69 2.5x 107 0.4235
YM4 1.59 1.50 7.93 3.24 1.5x 10° 0.0950
YM5 4.63 4.30 7.85 7.48 4.5x10° 0.2370
%*3 AEHREAEFTS DNA F=EMAE bk
Table 3 DNA yield and purity according to different extraction methods
i H D2’ DQ2 DQ3’ DQ3 D4’ D4 DQ5' DQ5
DNA =23 (BL I D /pge g ™! 10.19 14.64 7.26 10.74 3.45 7.87 7.02 12.63
Aggo/ A gy 1.69 1.95 1.68 1.81 1.77 2.00 1.62 2.00
1DDQ2’ ~ DQS’ kg Fi SCHR 77 1 HL
O ——— M BERE T ERAT9  DNA 2838 PCR J» PCR

(a) AR T % (b) A A B AR T ik
E1 ARAMHTELIEREYS DNA

Fig.1 Total DNA of the oil polluted soils
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Fig.3 DGGE profile of soil samples in oilfields
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Fig.4 Microbial diversity treated with Phoretix 1D software
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Table 4  Comparison of several typical fragments of soil samples
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Fig.6  Shannon-Weiner index of soils in oilfields
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Fig.7 Relationship between the Shannon-Weiner index and the total microbial amount and FDA activity
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