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1 #REF*®
1.1 PAHs S TIEHMIIRE

THEFES T 2009 4F 4 H R TR SRR
J R DX S IX 39 TR A 213, A3 oA
BRI (25°10.867 N 118°55.738 E )., A4k
[X (25°09.328 N;; 118°55.758 E ), A& H[X (25°10. 469
N; 118°56.632 E ) i3k (25°11.950 N; 118°57.476
E), /3%ILLA. B, C #I D kFoR, R NFRE
+ (0~20 cm), DIFFEXIRAYABIX. (25°08.414 N;
118°48.384 E ) TIN5 Y L HEFE S XS RE, DA
E KRR o BAFERBRE RN 3 AR IRS 03,
20 ‘CHRAE# . 43I DNA 434 . PAHs 4047 Al
TP E (1), pHIE., k. & A
BT E 70 5 2 B FEAH R

F1 FAETEHERELMR

Table 1 Physical and chemical characteristics of different soils

TR wiliky — w@&)Y  wR)y wE L)/
(mgg") (mgg)) (mgg)) (mgg")

Fici ] i 6.18 0.55 0.18 6.58 54.07

Lk (A)

HEEX (B) 13.36 1.11 0.41 5.75 157.73
A (C) 7.62 0.66 0.13 6.96 58.36
™% (D) 7.45 0.52 0.17 6.34 43.17

ZBAMFHR (E)  6.65 0.68 0.19 5.84 61.94

1.2 ZIAFER (PAHs ) BIMIE

TR R TR S, &R 60 H AT
i, MERRFREL g0 PR RARIGS et EE, A
10 uL 10 mg-L™ (SRR ), IRA AR ICES C

WHE(1983 4EA), LR A, FENFIMAEY#5Y, E-mail: jjpeng@iue.ac.cn
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E IR GCE 12 ho KA R I AT A IR
RICIREES T, #5200 mL S %s: NEA = 1:1
FIRAT, FEFIRESRH INAL0 R 224 s A (1
em?), FCEAET, ABHIREERERI/ES9 C, o]
T R RI7ES~6keh, ELLAM$R48 h,

PHEBORFEE G 75 2 L (39 °C) W4pZ 42
mL, 15 mLiEc ke B RIK-DIk 4,
FRHAE 21 mL, SERERIE . 25 R/
AR E AL, MRS . RS 1A
VEMAE S I A bR CIRAREE D), FHZERMAS
WIEERZEL mL, VERERIRRIEE, %5517
FCFUKAS (220 °C ) HfE,

HHLAEBIGC/MS EHLINE Z1F . ik N
DB-5, 30 mx 0.25 mm x 0.32 mEMEF:; WILHH:
450 °C, {471 min, SELL10 °C min ' i H R THE
%200 'C, JFLA8 C-min (EETHEE280 C, 4
FF10 min; #SNES, WEN 1 mLmin'; PERE
FIEEE 250 C, SEREr oMo ib it ik 2444
HETUE, BTRER-NT0 ev; B TIRIEE 180 C,
T2 H280 °C,

1.3 tiE# &S DNA 2BE

ARSI BT A3 A A 5 ¥4 2R B UltraClean Soil
DNA Isolation Kit (Mobio)ififl| & #EH + 5 DNA,
BRI S UL T
1.4 RinPREIMERBESSESHT

4 B 16S rDNA [y PCR ¥ ¥ 5| ¥ K
27F(5’-AGAGTTTGATCMTGGCTCAG) & 1492R
(5-TACGGYTACCTTGTTACGACT) ( i Invitrogen
A OY), 505 41 FH FAM ARt . PCR WK Z (50
uL) K. 5 uL 10 x ZEwhiK (Takara), 3.6 pL 25
mmol-L™ MgCl,, 4 uL 2.5 mmol-L™' dNTP (Takara),
2 uL150 pmol'L”' BSA, 1.6 uL 10 pmol-L™" F[#y
(Invitrogen) , 0.25 uL 2.5 U Tag DNA X & [if§
(TakaRa), 1 pL DNA #it. KRN FET N 94 CHiAR
Pk 4 min, 94 ‘CZA8 455, 56 ‘CHEYE60s, 72 CHE
il 60's, #EAT 32 NMEIR, S5 72 CLEH 10 min.
AT AR P A By 2 ST 2R PCR 4lifkr™
Y FEA R, T PCR ¥ 451 7 A Bp— 257, Rk
TR A B DR At i, EEadAEgife,
PCR 7=#itihid< . FIT T-RFLP f¥) PCR F=#) KA
4 DNA gifb ot & (308 DP214)
gifb ., ZJEXFaifh = Yty , RH Haelll
(Takara), PCR 4ifby=) K FHE ST 0 G TE 37 CA%
TR 4 h, J73E2%0) 2 )5 80 “CAS1E 20 min.
R 7= W2k FH 2k D ik o in 1/10 AR 3 mol/L
BEBRAN S 2 AT 0=100%Z BE 2B =94
1E57-80 C & Z/00.5h, 4 °C 14000 r/min 5.0

15 min, 3 35, N 50 pL p=70%Z.1%,4 °‘C 14 000
r/min .0 15 min, 5 E3EXT, A 10 pL &4tk
VRO, Bn, SR E S TR . AR
P& T-RFLP s3ArZs 2L, P ACFMEAE & XT BEAE &
(CK) AP ra iy . 5190 M13-47, FEHLE
& 100 N rEfEF I TIY (R RRA YR ARG R
NFED), REREWILTIRF MEGA4 i, &
NI A ( Neighbor-Joining Analysis )., 7
JE X BRI TREYT, PEAT T-RFLP A 1F A B,
2 #R5IT
21 TESHFRINE

YR HTEER (£ 2) TTLUEH, #005 PAHs
TR, 93.66~643.67 ng-gl . M) R4k b
222 e S PAHSs 197 SR s A 05, i
DT At X X R PAHs R EMA S 1K
SRR . @ BRI Tk X, Hts| AR
Tbi5Yes s @ Iz SAL ARl TG Sh a4 X e,
AAMVIESNBRHE T 5, RVEYIXTF PAHS (R
W] TEEMEH ., FHit, H PAHs & 2%

F2 AEMARILLE PAHs BT
Table 2 Total PAHs concentration in different place  ng-g’

o R AETEX . AN

PAHs 7814 haHA)  (B) KH(C) 15 (D) )

B 2 15.24 931  18.02 1371 797

JE W 3 133 189 504 120 0.74

& 3 133 134 551 086 0.6]

% 3 5.36 566 1274 348 280

B[ 3 2379  18.86 2254 19.06 8.56

H 3 3.28 131 238 132 0.73

5 4 1619 19.07 2374 1541 8.76

B 4 5467 4656 6500 4595 13.01

5 4 52.08 7.11 1098 10.85 3.80

I () 4 6436 1377 1957 16.66 7.18

I (b) ¢ B 5 8357 1737 2343  21.60 10.34

K HE (k) 9é B 5 7547 1569 21.16 1951 9.34

I (a)tE 5 10921  18.18 2230 2254 8.56

BiZE(1,2,3-cd)iE 6 3.50 1562 126 972 281

TR I (a,n) B 5 35.87 0.17 0.6 285 044

ﬁf (ghi) It (= 6 98.40  14.67 1570 19.61 8.02
ZEHR )

M 643.67 206.60 269.53 22430 93.66

MEHRTATLIE 1, PAHs &KbA, 45
BARINALE Y SRR, SRS SRR
o JEFHLASRIN) R sk i - 3 B A R
I () B MR e, HLR M 2R I (ghi) b
ZER AR . R I (b) ¢ BLAE o XS T IO RIRLAT 19
PAHs i, 4 NRIFLLER PAHs (bS8 T
AL, FEIRE AT BRI AN SE ke T8k
TER PAHs WL, IbAh, — 5, (RAIXT T
i 2 T IR TR R S NI R AR, A
B/ PAHs B REL, F—Jr T, AR
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Actinobacteria . o-"FIEH a-Proteobacteria . B-"SE
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ARTA Planctomycetia, WEVERFIIHEAT in silico
FgY), #47 T-RFLP 4347, Z e BA-Ey) B
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2.3 AEIXiEIEFRHAE SR T-RFLP 247

B—/~ T-RF FrfUERMEDE—FainE, Kt
T-RF MZHEbE, ARR TR 2R, AN
LA A B XA (E 2). A T-RFLP 4
MriEigeh, ATRUE N 5 IR A S A
30 AR iR 14 - Bt ( Terminal Restriction Fragment,
T-RF ), &#FEsH, FEMHMAYR 312 bp, 3R
o BB (B 1), HFELEEDFE R EEAE] 20%,
JEHUE A BES, 312 bp BFEREET T 50%. 1554™

100 — CK60 (330 bp)

u. Acidobacteria bacterium FM877669

CK75 (216 bp)

u. Acidobacteria bacterium DQ648907

[~ CK161 (298 bp)

100 - . Acidobacteria bacterium HQ397092

CK74 (130 bp)
u. bacterium GU056116

100
100 — CK177 (210 bp)
Lo Actinomycetales bacterium AM35646

100 CK233 (228 bp)
98 u. acti ium FN811238
| 100 CK13 (62 bp)
G. mayteni YIM 61331EU814511
% CK204 (231 bp)
100 & Janibacter sp. EU330340

77 (— CK8 (282 bp)
FE u. Chloroflexi bacterium EU979025
CK188 (312 bp)

u. alpha proteobacterium AM934991
100 CK207 (260 bp)

u. Chioroflexi bacterium GU214147
u. actinobacterium EU979052

CK171 (72 bp)
u. actinobacterium AY 922171

99
100 ; CK40 (198 bp)
100 H u. alpha iUMAB451754

u. Acetobacteraceae bacterium AM935475
99 — CK41 (293 bp)
u. Burkholderi:
u. gamma proteol

100 — CK34 (201 bp)
L u. beta proteobacterium JF319196

73 CK73 (198 bp)
91 u. beta pr um GQ984332
S u. bacterium AY 957949
100 CK2 (222 bp)

100

100

100

100 e bacterium EF019313

terium AY 922165

100

Nitrosomonas sp AJ621027
CK216 (238 bp)
u. beta proteobacterium AY 922020
Herbaspirilum sp AB545623
Too Ly CK187 (256 bp)

100 ! u. bacterium JF417752

[——————— CK49 (204 bp)
100 L bacteriumAY 360597

u.
95 CK212 (186 bp)
[_: planctomycete FR749825
100 { CK129 (191 bp)
u. planctomycete EU044223

99

Bl 1 ETF 16S RNA FIIMRSK L EH
Fig.1 Phylogenetic relationship of representative bacterial 16S rRNA

gene clone sequences

100% O330bp
H312bp
E1298 bp
E1293 bp
K282 bp
E1260 bp
m256bp
El238bp
E1231bp
B28bp
E222bp
E216 bp
E210bp
E1204 bp
E1201 bp
A198bp
H196 bp
E1194 bp
1191 bp
E189 bp
186 bp
E130 bp
E124bp
122 bp
E72bp
A B C D E 062 bp

AR

90%

80%

70%

60%

50%

AR E

40%
30%
e

N

10% r

0%

(A, B, C. DHIEfRERARIMRIALL, WFK2)
E2 FERHERAEERFRAEFER (T-RF) WENESEE
Fig.2 Relative abundance of bacterial communities

generated from DNA fractions
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Application of T-RFLP to study microbial diversity
in PAHs polluted soil around oil refinery

PENG Jingjing', ZHANG Youchi' , HOU Yanwei’, Li HUIJUAN' | CAI Chao'

1. Key Lab of Urban Environment and Health//Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China;

2.Department of Environmental Science and Technology, College of Chemical Engineering, Huagiao University, Xiamen, 361021, China;

Abstract: After DNA extraction from oil refinery adjacent soil directly, composition of bacterial communities was evaluated using
polymerase chain reaction (PCR)-terminal restriction fragment length polymorphism (T-RFLP) analysis. Bacterial 16S rRNA
T-RFLP fingerprinting revealed a high structural bacterial diversity in soil. High molecular weight PAHs is the dominate group in the
high PAHs polluted soil. High concentration of PAHs in the polluted soil showed a strong effect on the bacterial populations. Our
results revealed that higher bacterial diversity was found in the soil with low levels of PAHs. This indicates that PAHs affect the bac-
terial community by favoring certain groups of bacterial community. There were several bacteria detected in the different soils, while
the relative abundance of T-RFs differed significantly with different soils. a-Proteobacteria is the dominant group in different soils.
This study will provide scientific evidence for bioremediation of soil around oil refinery.

Key words: soil; PCR-T-RFLP; microbial diversity; PAHs
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