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Microbial Community Structure and Distribution Characteristics in Qil

Contaminated Soil

YANG Meng-qing', LI Li-ming', LI Chuan',LI Guang-he'

(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. State Key Laboratory of Environmental Simulation and
Pollution Control, Beijing 100084, China)

Abstract: Molecular biology methods such as PCR-DGGE combined with phylogenetic analysis were used for the soil microbial
community structure and distribution profiling. Relationship of microbial community structure and distribution differed in a typical oil
contaminated field was studied. Results showed that soil oil content was the main factor to the difference of microbial community
structure similarity. The similarity index of microbial community structure and oil content had a significantly negative correlation. The
contaminated soil microorganism genus had an uneven distribution. Thus, soil pollution had obvious stress and differentiation for

microbial community structure and species relationship. Dominant species in oil contaminated soil were identified as Gulosibacter,

Halomonas, Petrobacter, Methylocystis, and Pseudoalteromonas.

characteristics of oil contaminated soil.

The findings provide a basis for understanding the microbial

Key words:PCR-DGGE; phylogenetic tree; oil pollution levels; microbial community structure; dominant species
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XAk HE GD VE A AT Ye 15 SRt (g5 0 1
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1.2 TR MR S5 5 B ik

T W B 5 45 4 0 BIF 9 O ik A 9 AR
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*1 5I¥ER
Table 1  Primer information

Jlarr FAI(5-3") TR Xk
357f CCT ACG GGA GGC AGC AG 341 ~357
518r ATT ACC GCG GCT GCT GG 518 ~534
3411 CCT ACG GGA GGC AGC AG 341 ~357
ce % CGCCCGCCGCGLGLCGGLGGGLG

GGGCGGGGGCACGGGGGG

%M BIO-RAD 24wl #244t 1) DGGE & 4, # H]
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2 #R5itie
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(2)FREWIAHETE b, i AGE & & 45,
BB HEIE R 11, b7 1R 595 & B A 337 30 min.

(3) ¥ ot 28 h MR AR % 2 R I $2 4%, 7
TINLATE 237 ek G0, 75°C T KW, AR E/ N Fl 48
B P LA e 2 £ v 405 28 00 €8 Ol o, AR S b

(4) W UBARIBCHS , K il 412 f7 1) S8 05 480 A i 4
L, 70°C ~75°C KA AR mTC AT B 3% BR WA K )

(5) FEFRIIG £ 2 ~3 ¢, 76 105°CHER LT
4 h, TR R E IR,

T T R

M = my x L EEE 00,

Mg+
Ao, BIEER DT A EERATIEE my, A
BT (mg) 5 my,  JE BT (kg) .

IR SRS AN 2 PR, fem AR
ik 21.89% (5 % EFE), BAK R R 0.02 ~
0.04% (1 52 5 +F). SF—HEFHERFE 3 DA
[FIH Bf iR S R A AR 2 R A A
It AT S I S P R R A AN [ A A T T oK
SR B AR Hod s Al R R [F— AN RS
YLPE B RE T LA B Bl TS e BE R A B, +
FE IR BB R e 3, g Y ie 8
TE5 m LAY, V5 Y 4R 29 50 m.

*2 twawmE"
Table 2 Oil content rates of soil samples
el TGS 5 FME %

5 SL-1 21.89
B 6 SL-2 0.39

7 SL-3 0.10

4 SL-4(R=5) 1.54
| 3 SL-4(R=20) 0.31

2 SL-4(R=50) 0.02
= 1 GD 0.04

1) R A IBORE S A T R M BE RS (m) , T 1)

2.2 (AR S A AR S A s G i R AT

XERAER T AN 0I5 Gk AR RE D
PEATAS MR BE eI HRL K ( DGGE ) 23T, FLR 3% DL 1
Jir . H bk g B SRR R ) 3R S

FE 1 AT, 7 AR AT e R B A9 AR 4
b A PR BEE IS L UK 1 4 2, T DA BB AN A Y
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AR PR I L BKOW DNA i BE B0 2 IR 7 A+
HERE R A DNA B9 PCR P2 iR &8 F BER /N
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. E{G IS A SRS R I (6 S
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DNA R B, ik 26 | BeARA v B8 A2 76 A T 75 e 10 1%
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1 2 3 4 5 6 7

1 FEFHRKELEEMMEY DGGE EiE
Fig. 1 DGGE profile of microorganism in

different pollution levels soil
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Table 3 DGGE profile corresponding soil sample

microbial evenness indexes( EI)

WA PE 245 Al — DGGE BERE k8 I rf 440
B A FE A AR O, DRI, 340750 8 8 50 v 11 e ke
WA RIS RRE RSB WA SR/, &3

R AR HSIREAER - VLI T
LIRS T /% (kD H 5 BRSO 0, 505 e R AR L, R 75 e R (1
_— 3 SL-1 21.89 0.788 6 YR AR B0, 927 7, R AR T Y 3B A
54 6 SL-2 0.39 0.8798 e " . .
; SL3 0.10 0.970 1 Yt Ts 0o s o3 A B8 N AEE ] AR T .
4 SL-4(R=5) .54 0.8380 AT AR SL-2(6 %) 1 SL-4(3 5 ) By - 4f,
Lt 3 SL-4(R =20) 0.31 0.908 8 HA RS0 0. 39% F1 0. 31% , H475] BEF8 50k %
e HEAT R0 H 15 e K OPAHE 19 B 1 B B B 1
W JE A — B0 AE P i A5 S R4S
%4 DGGE B8l
Table 4 DGGE profiles similarity indexes
1 2 3 4 5 6 7
1 100.0 48.6 64.7 17.5 69.6 63.4 24.4
2 100. 0 77.0 24.7 70.7 78.8 29.3
3 100.0 31.2 93.2 96. 1 37.6
4 100. 0 27.2 29.5 3.1
5 100. 0 91.4 40.0
6 100.0 37.0
7 100.0

TR AR W ¥ AT B A/, g3 ) D 0.788 6,
0.838 0, F W frimisye H b B T RS g ™

A 2% 4 R WA UM 8 B BT 45 51, SL-4 il
F5JR1 20 0 A T B AR A, R I SR A AR
B 7] B YA o = S e N O e o = b 1 K o
YRR UM Hs B . B ih It 50 mo 1 AR S B I
20 m B EAERTARRIMETR B ik 77. 0 H2 BTl H
RG22 S B R EG R4
SHARIETE S A 24.7; £S5 6.7 SHERN
PRI, e Bt A A S YRR 25 S 1
K AT ECS /N A R G5k 22 7 W I
2.3 THIEMAEYRES AT IR N

(1) 34w R 5

LTI s 2, A Chromas B4 X & 3 i 17
G3HT B E H RT AR R B, IR R NCBI A% IR S48 T 3t
1303 M, 0 DL 2T . D03 Jm U 25 R W3R 5
7.

H12& 5 AT UL s LR RUE DR TR T s
EEAH 5 Fh. Gulosibacter . Halomonas . Petrobacter .
Methylocystis . Pseudoalteromonas. H: ™" Halomonas A
R AT 3 T A R DX AR e - SRR
Methylocystis 2 W IE RS v s , A B i A e 25 )
JRBVEE ;. Pseudoalteromonas PRI & , A W57 %
B, AR B ( Pseudomonas sp. ) & 7% 1K K B fft-G
MR PR TEIE Y. Wang 4577 A A H 22 5
5 Yy ER i b o B T Halomonas .

x5 MBEREIRH

Table 5 Dominant species identification

IR (SR %) ST AR R ( GenBank 1D) HRALLE /% P I 9 4
5(21.89) Gulostbacter sp. (321176080 ) 92 Actinobacteridae
5(21.89) Petrobacter sp. (298162830) 91 beta-Proteobacteria
6(0.39) Pseudoalteromonas sp. (111075538) 86 gamma-Proteobacteria
7(1.54) Halomonas sp. (281398236) 93 gamma-Proteobacteria
4(1.54) Methylocystis sp. (281429947 ) 87 alpha-Proteobacteria

(2) A E T SR E R ST

R T T R A A S U YA E G
R, MRS K EW 0PI S8R 5
21.89% . 0.39% . 0.10% ) 3 k(5. 6.7 %)
MARGY A (L 5) AT R E C R .

ARG KEWFERT S 53 MEY . 6 5
HRER 2 PR 7 SRR 2 FRAE L 1 S E
FERY 1 P A= 05 NCBI AZ FRAHE 1 v b xS 75 21 iy
WIEICR. FE LR IR ILE 2 s, 2553k
WY, Bl Rl 21.89% METG M (5 5 M) &



2 WA A Ais g IR E MR A5 R 5 0 A R E S 793

T3 A DGGE 454 73 HCER AW 5-O | 5-2),
5-3),3% 3 MEYTER G R B W —D/N 3L,
J& TR, U IS YA R A S A ) el
JBFRRKI, I H S Gulosibacter BIFPE R I,
ST A 3l T G A 0 T T U 5 2R R
Gulosibacter L E &, K BWH Pseudoalteromonas
M Gamma proteobacteria 9 R 55 4 N5 32 , Wang
ALt DA A il FE 2 S 3l 5 e 17 £ e - v 43

73

H 1) Halomonas T J& #4750 & 2081 2 W , Halomonas
MIE T Gamma proteobacteria , % iiE T A1 15 Y + 1
AL 8 Halomonas F1 Pseudoalteromonas HF g
KR E 2 hEE R S RS Y R Y
PR G KT WARIE 20 T W5, R B A5 4K
S5 Y - A RIS A A 5 R TS Qe AR T
) T SR E MR v A 1 22 1) LA 22 S, ol s G 3%
AH .

Pseudoalteromonas: DQ659045.1
54 | Pseudoalteromonas sp.: DQ357636.1
66 Y-Proteobacterium: HQ607556.1
Pseudoalteromonas sp.: GU062515.1

56

Shewanella : JF412207.1
Shewanella sp.:DQ357677.1

6- DO MH0.39%)
H 761 7-QD(& Hi%0.10%)
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