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ABI 310 Genetic Analyzer 1iz500 95C 4min
1.2 DNA POP,
1~2L DNA 30min ABI PRISM"
GeneScan Analysis Software Version 3.7
0.22pym 1.6 T-RFLP
50mL STE T-RFLP T-RF
10mL 30min OTU operational taxonomic unit ~ OTU
8000r/min Smin Saikaly = T-RF
10000r/min 10min OTU
DNA 100 OTU
DNA DNA  0.8% BIO-DAP hitp //nhsbig.
-20C inhs. uiuc. edu/wes /populations . html
1.3 16S rRNA Shannon Diversity H’
1pL DNA PCR Shannon Diversity E' Jarccard
27F 5'-FAM-AGAGTTTGATC2CTGGCTCAG- measure 4
3" 1495R 5'-CTACGGCTACCTTGTTACG-3’ http //xdp. cme. msu. edu/
21F 5'-FAM-TCCGGTTGATCCTGCCGGA-3" 1495R TAP T-RFLP A
5'-CTACGGCTACCTTGTTACG-3’ 94C T-RFs
4min 94°C 30s 50°C 30s 72°C 60s 30 72C
7min  PCR 1% 2
DNA 2.1 DNA 16S rRNA
1.4 FAM 16S rRNA
Haelll  Hha 1 20kb 30ng/pLL
PCR 20ng/pLL
20pl. 2.0pd 10 x Buffer 10U 10pLL 16S rRNA
PCR 7.0pL ddH,0 37°C Sh 1500bp
65°C 15min 2.2 T-RFLP
10pL. 2.2.1 Haelll  Hha 1
1.5 T-RFLP 1
4
2pLL 10pL IpL 1
1 T-RFLP
Table 1 Analysis of microbial diversity based on T-RFLP profiles
Diversity index ' S12-zhu : S12-4 : S12-5 . S12-19
Bacteria Archaea Bacteria Archaea Bacteria Archaea Bacteria Archaea
OTU 43 19 42 9 17 8 17 20
Diversity H' 3.08 2.36 3.07 1.69 1.88 1.49 2.07 2.26
Eveness E’ 0.82 0.80 0.82 0.77 0.66 0.72 0.73 0.75
Shannon
Diversity H' S12-4  S12-5
S12-19
Shannon Eveness E' 2.2.2 T-RFLP
4
2

© I ERIZ M M TR S 4B http:// journals. M2l



292

YUAN San-qing et al ./ Acta Microbiologica Sinica 2007 47 2

Fluarescence intensity

Fig.1

for Archaea C  Hha I -digesting T-RFLP profiles for Bacteria D Hha I -digesting T-RFLP profiles for Archaea 1

well S12-zhu 2 sample of the production well S12-4 3

Huoreszence incensity

30.8%
22.4% ~25.5%

S12-19

B
1
14
I\,
ot . ’ 3
i
h ||3‘|=:\:\ i
- - LA IR PR i~ . —~
-1 3
1t |
R
! | |
Ll 2 4
' 2L
g0
R ] “u
RN S )

Frazimen] Tengihy (buses)

D
P e bl - ‘- . [ 1 &Y - hd a M £l - i o " - =
Pz
| | = 2 i A
55 L ’
il e ""|| ur
i T LU 5 o =
| 1} LI ) 3 'Il_,_ II./I I.o-_ B Ea BT ) | NN .I. -‘.JIJ - ——
= = = S [ S o I
|I | L] | t .
| | 1
ks | 'l | | - i ‘ ||
2 SN SRR - (@S e o
- = - e W o 4 v I - x
% i e 1] . T
J e FL - | |
vy au Mo A
;\..I I| | ||. \ ul | | 13 am . .
. I__' P » -w' ._‘./ . " H:_ L L . . '_"M i..
k) w| 3 [ B0
3;1 b ‘
= : 3 I
\ ol |I-, - i o
] Il . [
Frapment lengzth {bazes} Frapment length { hases
1 S12 4 T-RFLP

T-RFLP profiles of four samples from S12 plot. A Hae lll -digesting T-RFLP profiles for Bacteria B Hae Il -digesting T-RFLP profiles

sample of the production well S12-5

sample of the injection

4 sample of the production well S12-19 .

2 T-RFLP
Table 2 The similarity coefficient between samples based on T-RFLP profiles
Bacteria Archaea
Samples
S12-zhu S12-4 S12-5 S12-19 S12-zhu S12-4 S12-5 S12-19
S12-zhu 1.000 1.000
S12-4 0.250 1.000 0.273 1.000
S12-5 0.250 0.255 1.000 0.227 0.214 1.000
S12-19 0.224 0.229 0.308 1.000 0.345 0.208 0.333 1.000
2.2.3 T-RFLP RDP
1 4 Hae Il Pseudomonas Marinobacter

257bp
240bp

323/324bp

T-RFs

T-RF
1-B

Hha 1

TAPT-RFLP

1-A 39hp 255/
164bp 215/217bp

12

T-RFLP
3

T-RF-323/324bp
T-RF-164bp
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3 TAP T-RFLP T-RFLP
Table 3 Analysis of T-RFLP profiles by TAP T-RFLP program

Strains  Haelll Hha I Accession No. Taxonomy
39 207 AF063219
Bacteria 39 209 AF105379 Pseudomonas
39 565 AF039489
256 210 AB026946 Marinobacter
216 328 AF028691 Methanosarcina
Archaea 240 325 AF121998 uncultured marine archaeon
240 325 D87349 unculturable Mariana archaeon
3
12
T-RFLP
1 OTU
4
OTU 30 12 S12-4
OTU 43 42
16S tRNA !
DGGE® T-RFLP
T-RFLP
Ts
RFLP 1 T-RFLP
8
T-RFLP
T-RFLP
TAP T-RFLP
Pseudomonas Marinobacter
T-
RFLP T-RFs RDP
RDP
16S rRNA RDP
16S rRNA
TAP T-RFLP 16S tTRNA
5’ 7-27F
RDP 5' 16S
rRNA T-RFLP

RDP

T-RFLP 16S rRNA

19 20

T-RFLP
12 3
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Microbial diversity in Shengli petroleum reservoirs analyzed by T-RFLP
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Abstract Recent investigations on the microbial ecology of oil reservoirs in a variety of locales indicated that these
habitats harbor various assemblages. In this study a cultured-independent molecular technique Terminal Restriction
Fragment Length Polymorphism T-RFLP  was used to analyze the microbial diversity of an injection well S12-ZHU
and three related production wells S12-4 S12-5 and S12-19 in the Shengli oilfield Shandong province China . The
16S rRNA genes were amplified by PCR with the 5’ carboxy-fluorescein  5-FAM -labelled universal forward primers 27F
for bacteria and 21F for archaea and a universal reverse primer 1495R . Then the 16S rRNA genes were digested with
restriction enzymes Hae [[l and Hha 1  and analyzed by using an automated DNA sequencer. The Shannon-Wiener
Diversity index based on the T-RFLP profiles indicated that the bacterial and archaeal species richness in the injection
well was higher than those of the production ones. The similarity coefficient showed the microbial community similarity
among the four samples was 22.4% ~30.8% Bacteria and 20.8% ~34.5% Archaea  respectively. According to
the analysis by TAP T-RFLP program species belonging to Pseudomonas Marinobacter and Methanosarcina as well as
some uncultured archaeon were supposed to be the dominant bacteria in all four samples. Thus this study indicates that
T-RFLP is useful for analysis of the microbial diversity in petroleum reservoirs.

Keywords terminal restriction fragment length polymorphism T-RFLP  petroleum reservoirs microbial diversity
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