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Abstract: Denaturing gradient gel electrophoresis (PCR-DGGE) and 16S rRNA gene clone library meth-
ods were used to analyze the microbial communities of a water injection well (G) and an oil production
well (L) at two sampling time points (A and B) in Gudao block of Shengli oilfield. DGGE profile showed
that the microbial similarity of sample G at two sampling time was 48.1%, that of sample L was 28.7%, re-
spectively. Sequence analysis of 16S rRNA gene clone libraries showed that bacteria in G library at time
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point A were mainly Betaproteobacteria and Gammaproteobacteria, and also with low percentage of Defer-

ribacteres, Firmicutes and Bacteroidetes; But in L library, 97% bacteria belong to Moraxellaceae of Gam-

maproteobacteria. Whereas, the main type of bacteria in sample G at time point B were Betaproteobacteria

and Deferribacteres. The bacterial composition of sample L was dominated by Gammaproteobacteria, Be-

taproteobacteria and Firmicutes. Both DGGE and clone library indicated the distinct temporary shift of

microbial communities of production well, but much less change happened in injection water sample. Our

results will benefit to the better understanding of mechanisms of microbial enhanced oil recovery.

Keywords: Oilfield, 16S rRNA gene, Bacterial diversity, Denaturing gradient gel electrophoresis, Clone

library
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TR, IR UV R R 24 B (U VItee, United
Kingdom),
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PG, 72 °C 6 min, PCR =Y 1.2% BiAe w5k
fee FEAT R, JF A A Qiaquick Gel Extraction Kit
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1.5 F5IaHr
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cgi-bin/nph-index.cgi) M2 & M A4, FHIHHE
2 40 6] B BE B A BE o AT NCBI (http:/www.
ncbi.nlm.nih.gov/)H F &L OTU (1 EE AT 41,
FIH MEGA 3.1V M@ R G KB M. L UniFrac
(http://bmf2.colorado.edu/unifrac/index.psp) i P {HF:
DU WT 2 A S Z ) 22 572

D€ 1) 168 rRNA K ¥ 517 GenBank £14% 22
B 50N FI828674-FI828727,

2 R

2.1 PCR-DGGE EliZH

G ML - BITER R & A B RN 4 AFE 5
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B 1 2 /NEfE S E9H R AT 16S rDNA DGGE B3 K& B R 54
DGGE gel profiles of samples at two sampling times and Unweighted Pair Group Method Clustering (UPGMC) of the
DGGE banding patterns
Note: A: 1: Injection water GA; 2: Injection water GB; 3: Production water LA; 4: Production water LB. B: Dendrogram of cluster analysis of
DGGE fingerprint.

Fig. 1
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Table 1
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Analysis of microbial diversity based on

16S rRNA gene clone library

: o w om
Gammaproteobacteria, 34.8% ) 401 H J&8 T GA A OB LB
Betaproteobacteria, It 4}, Epsilonproteobacteria . g
SERER 115 69 103 60
Alphaproteobacteria, Clostridia, Deferribacteres Dl & Clone number
Flavobacteria WL g ka2, {HECE FIHAEPLH . Lk gigﬁab 18 5 15 16
numoer
J& A Pseudomonas. Thauera F1 Marinobaterium., SRR C) 1o o 2 o
LA B ZHEERR —, 97.1% W 40 F 8 T Library coverage (%) ' ' ' '
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A K S P 0 40 TR R R 2 REPE B R S TR . A AR 07891 03995 07722  0.8606
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T " ﬁqu?ﬂﬁ(E) 0.430 8 0.434 7 0.4235 0.649 2
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91 _T A QTII1(52)
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7—i1 ELA OTU2
1 Pseudomonas stutzeri strain SP1402 (U26418)

00~ 68 LB_OTUI0(3)
99 100 - o-Proteobacteria
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J L LB OlU/

99 _LB_OTU9 (2)
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Fig. 2 Phylogenetic tree based on the represent OTU sequences of samples and their nearest neighbors retrieved from GenBank
Note: The numbers in parentheses indicate the clone numbers of each OTU.
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Table 2 P value of pairwise comparison among libraries

Library name GA LA GB LB
GA / 0.02 0.59 /
LA 0.02 / / 0.06
GB 0.59 / / 0.01
LB / 0.06 0.01 /

PR A B[] e 7K I e 4 L x4 SRR, 7R
7K b, SO GA 530 GB i A 4H TR 2 AUARALL,
HEMEWNSER —E L., fERBINKYE L,
Azovibrio 1 Hydrogenophilus Y¥JM\ A W) 1.7%43 5
g B B A9 29.1%F1 35.9%, 741, Deferribacteres
TR R AR AR AN 2.6% 3N E] 18.4%, fH)E
Unifrac 1455 2& BH W A~ B [0] 55030 7K S P9 1) 400 B 45
o IF B W 8822 5 (P>0.05) (3% 2). SHKIT4 TR &
IR FREIAAE I, SR T 7 A B () 5 A0 40 R 254 %
THRAE, 2R, LA it #JE
Psychrobacter 7t LB W A K: M E], Bacillus BUMALZ
BRI R, BB Z R g, X452
5 DGGE I —8, P {45 R(P=0.06)iE W # #
ZIA—EER.

3 i
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10 e R A S e M (E P I R e iU G e e 1 i
Bof ) A 2, T HLSCEARRUME Y P A RS 3ot 3R
HEATKBIRETS S5 7EIX 2 /I [a) 5 AR AL B 35
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TR W Vi 45 ) 32 B2 v 2R W 6 A5 25 1 1Y
T N iR 1Y, FRATHE SR I Y SR R e AE b |
ALHE K 53 B FKAE FR A P ER 43, Mo b 537K 43
B NOKIEAR R RS E T RS, =5, WK,
DA R Ab 25K v B Bl AR W 80 AT 28 b K A8 T S itk Tt
HEAEAK, XEEHE YR IESBERT ] . RE . =
R AE R AR AR Ak o SR T, ASBIFSE B 7 (R o,
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RGEWNWIE T AR E A YT . IE R B
T, AN R E WG AT A BR, e R
A —ERE MR, AHAS 23 B 25 OAR T A K TR P RV
gk . PRI, T A K B 3 235 4 T LA I Ff AR A X
FROE, IXAEFRATRTIZ M T 2245 () B v 45 4 W D A5 3]
WESE (R AL TR),

ABFFEAE IR, R KR A YR A K
BEEA BT, (HJ&, 768 B K E0E KA R
F T B SR P R AT 32 B X S8 A RUAE P
FRCW o SRAM I A TR W 2 A AT fE A7 B LT
IS SE IR o Tl N R A, IR T SR S )2
TR . BRI . EAKSESNEY R A S
R AT e kA W E AN AL S B e AR, AR [R] B
B8], 7K 7EH ™ W5 12 A a8 i 4 v] RS 8 Al
[e); [ Bt J2= b S B R0 B . B AR DL R
Ve AT A 2 S BAE — PR, s R R R
LSO T R A E Y 22 R AR, I, SR
IF e I A P R VR AT B2 R T 2 AR S R 1 AR
Ak, T B ST ) 2 A 2 R

X ) — SR A (] G ORI L 22 [ (4 AR A 454 L 3K
G WoR, HOKIERRA I R A Y A5 25 R
o XIEMTRIMASEM EE MR . EJ.
WA SRR ILH T SR . S B BRI
ZEFMER R, RECTEAKE B
WIS SO, TEARDISE Y, B TR RS
AR, AE NG KRR R I R Bt 25 d,
X B B, EAK B R TAS
T8 bR PR, B b2 A A AR TS BB B Ak R
W, ATRE R BT KR FR M I =2 (8] A P 4
22 S 0 D AL

AR SCHRE S RN B Y Pseudomonas . Thauera
Marinobacterium . Bacillus . Petrobacter %5 4l % 1F
HE RS BT b A ikl o 0, e
Pseudomonas J& [ 41 B 0] LA Az 26 1 3% o 750 0,
Bacillus TE M ASCA] LU= 32 1 36 570, 18 0] DA
PEIR RSP Marinobacterium FEIR A 4% A LA
W KA e R e i 5 /N oy, i B AEAR S R rh
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T LA R A PAR AR L S AR AT R B, A IR IR] A
K H P AFTE K 5 Psychrobacter J& 40 B A AIME
T 96% AN ¥4 . Psychrobacter 5% BT /e
Wk, SRR K ZAETE TR . mk 5.
MRS ZEME  R WEIE  AE, HE SRR R AT DL
HEAR IR G 5 222 Wentzel 2578 34T 4H 18 X K Ak doe
I8 (14 ok ik B 42 30— BB I AT LA RS Cs B0 T KB
MBI I LA alm A, T3 ol 25 R G ) 1) 8 3R TR 1Y)
BN 4R B AE Psychrobacter L A7 Y i HL,
Psychrobacter J& WA SEF0 & 7RIS L B TR VE &
B, IR SE HA R AR DR s S AL S i Th B,
I Psychrobacter W] BETE RS It b i K B be e A
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