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B O REESIRINE ML) 235578 (PAHS) 755 8 i s 2] — b i S8 e e B TR, e 44
PW , 707 2 45 T BESE 52 T KB T4 FAFF IR B ( Ochrobactrum sp. ) o 28— UCPE I 7 v %0 b T bR 647 914k
J5i B8R T PSP BE N 0] I R R A EE IR A5 25 SRR, IR R A BAR 5 d PIXT 0. 5 mmol/LL ¢
HIRERRE R 62.3% 1855 92. 7% , MLAL KRR Y R TT S2 47 ZESRBEIR B 20 ~ 40 C MM e B —
SERIBRARBE 17,30 °C 35 35 I AR R I s 78 pH R 5 ~ 10 MBS SR PW X T8 U PR AR R IITE 45% L b 5 240 B/
T 3% I, W BB EE A R A 60% LA b ; [F]IN T Bk PW B AT T 52 — 2 MR BE Y T 42 )

KR B B E; £
FESES: X172

Z 58 (PAHs ) J2— 2R BA - =80 %00 A
HLTG e, AT AE R B 2 R 5 45 22 v 175 Y )
z—" L YRR —FA LIRS PAHs 5 YA
BB o U W is R T B A UL, AR
R, JC RIS YRS 5 B E N A B RS )
JPT A A W18 L2 3 57 KR TS e i O R
BRI EAEmaEy e BRARENSE
HRIE AR Z 0 P Ef v] B R e (R E H 5l
YIE PR Y H i PR T Gl il A AR 22 Mt LA v ik g ) it
181 001 A= 30 103 1 LA R A ) AR T KU 45

JCHCHT Al B S5 LR 5 B R PAHs
VG R TIR X S Y 3 A DL Y o i
AW I I X G2 4R 0T LU B % PAHs (196
AW, ARG AL BT 2 ) ¥ e 3 R
BTV T EE , LLE 3R PAHs BUIRFWITE W BRSNS
G A B — R BE M 32 1 i, R A S0 8 B R AR, LA
WAL A LTS e e 08 B PR ek e
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1.1 SRIeH#
1.1.1 47

EE (pyrene, 4l >99% ) H Alfa Aesar /A A,
T PR S S 45 5 1E L e AR A €033 4 5 HiAth
Bk e
1.1.2 £&3E5E

JCHLER W AR 1 37 3 (MSM) : K, HPO, 4 g, Na,
HPO, 4¢,(NH,),S0, 2 g,MSO, 0.2 g, CaCl, 1 mg,
FeSO, - 7H,0 1 mg, &1 7K 1000 mL,pH 7.0 ~ 7.2,
LB 5535 . AR UM 10 g, BERRERIY) 5 o, SALEN 5
g, ZZ1R7K 1000 mL, 2F PR B (A PR B R 5 (AR
FH) FWE L S5g, AN 2.5¢, 3008 2.5 ¢, 7518
7K 500 mL, &R SR KW 0 MSM, IlA — &
EE N IRV IR 7 i I I RS K, BRI AR
121 °C ,20 min K5,
1.2 ZHERIIFIE

FAEALHUFEAL) A2 PAHSs B975 7 358 FREL 5
g BT 250 mL =AM, A 100 mL JEALER K 5%
Fe AERER T 30 °C (150 o/ min HIEKIBEE IR 5d, K
FRESE B 10 mL BBV 2 100 mL H A0 5 5%
FRELARSERE TR, A R 9 3R i 2 ket 5
EEENHEREEZE 5 mmol/L, IS ERWELS RNE
BRI IR I 2T 15 31 B TR 7 Pk
WTEHEFN 2 & A 5 19 MSM Hh 4k 22 8% 5% 15 3] —#k
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PISCHRAE . —BRBEAREE RO AP IR 20 8 S S PERESRAE <77 -

PAHs FEfFSALRAR TN . S d IR 240 B [ A E:
FREERIA 4 CHETERRI
1.3 HEHRHEE

Sy B85, WEIZ R 7 4 TR 2R IR 3R 3k
R B TEIE A IR 43 F A 2 10 - Bt
PRI T %5, Tl R SR HR R DNA SR J5 X 16S 1D-
NA #£47 PCR 91§, #4181 bR 47 7 Hr 0] 26 IF 7 30
C T IEESEFE 24 b 5 20K I ST 285 PRUR
PR EERI T LB AR K 772 3L 4R P 85 9% 12 h )5, $2 3K
P& DNA, PCR 5%k H 16S rDNA (38 FH 519
1492R (5’-GGTTACCTTGTTACGACTT-3") Hl 8F (5'-
AGAGTTTGATCCTGGCTCAG-3") . 2 I f& % 4t 50
pL(37.75 pL ddH,0,5. 0 wL buffer,4 pL dNTP, 1.0
pL 16S TE A 519, 1.0 wL 16S J 1A 5147, 0.25 plL
Taq DNA Z4 T, 1.0 wL DNA %) . PCR 2 %
J¥ 4 94 °C 25V 4 min, 63 °C 1 min, 72 °C 1 min, 35
UAEIR, 72 °CIEAH 7 min 4 CIEAE, P BilgA T
W) TREB AR R S5 LA wl T, I P45 5 7€ NCBI
W%k (http : / www. ncbi. nlm. nih. gov) F3EF7 X,
1.4 EHREYIK

TS 22,5 mL B MSM HR I ACEE B 17 A 75 T
FEERLHE R 0. Smmol/L, PeZ K ENEHIE %,
PEA 2.5 mL FEWETE 30 °C 150 t/min (545 T
Fig® P AR W & A TR f B2 1Y 25 mL MSM 2hy
XTREAL, 2 B EURE, 43 % FRA RRE 4L, 4% 3 G
82, 5E O TR RRRR 2R poi s o TRV, e AR ) S 4
XSRS TR AR, TR 5 R Z i i
Brgpdeh , 2K X —ad B, W E it AT gk ss
I, D2, o H A X B R A i f 4 0
1.5 BRI R PR RN

TE =M A 22, 5 mL EHLERRE SR IE, T 121
CF KA 20 min, A5 A EE 1Y TN I 375 0 — £
HHEE AR R F] 0. 5 mmol/L, 2R )5 #k % 2 N R 5
K HEAN 2.5 mL BB, EREE SR TR IR 4
d, D EE B ARASOR o IR A 5 r (% R A 3 8%
AR SRS N A b B R A A S
3,
1.6 EERREUEIRENE

R E ¥ = A b BT TF O e SR
PG AEE 3 K, A I A BOR G TSR BRI K |
7% 25 mL, {fi i} Agilent 6820C A 5,3 4% ( FID,
HP-5 B4 HA HP SAH 5 ik 2% TAE S ) I v
W 3T 4R BERE LTI EE S 300 °C , K6 281

JEZE24 300 °C, AR FHAR 7 Il B2 45 18 B2 R 50 °C
PA 25 °C/min W3 T3 250 C 54 FF 10 min; oA
KHEA, IR R | pL, A iiRE, B R
FAMRE E &, B bR T 26 7E 0. 005 ~ 0. 5 mmol/L
X A 4R (R =0.9993)

EERYRRAR R D 45220 1) A

D=(c, —c;)/c, x100% (1)
(1) ey, e 53 51 AT JEAb B A 42 T Ak B P 2R
AR mmol/L,

2 HR 5tk

2.1 HHRFERHEERE

BT B SRS B — bR LA EE A ME— e IR AE K
IR PE , fir 45 PW , TREE PW 7E 2R RES 85 11 1R 1 {4
K3 b 30 °CH5 5% 24 h J5n] LT BT BA TR 8 TR TR
SR RESEH, AFLA M, @ PCR § 35 R15
16S tDNA J¥%1], 7E NCBI ¥kl BLAST 2 /3 X 15 %]
(R4 38 P T 310 5 28 3% ) TR AR P 9 264 7 R 2 L
B, WEPW ARG A EWILE 1, HE1 AT LIE
PW 5 Z 8k AT B RN PE S 78 99% LA I, 4Rk 5 it
gE SR R W, T AR PW I B & HAT 8 ( Ochrobac-
trum sp. ) o AHFGE ML) PAHSs 5 3% 4 38 o i 1k
BN AR, 5 A A — 2R 22 B R 45
JARRLCT

Ochrobactrum sp.TSH93(AB508896.1)
90| O.anthropi strain CCUG 39736(AM1144...
Ochrobaclrum sp. TSH5((AB508888.1)
85110).intermedium strain TA 13(AM422952.1)
0.anthropi CNS 2-75(NR 026039.1)
PW

96-0chrobactrum sp. WalG-BA(AB272074.1)
O.anthropi ATCC 49188(NC 009668.1)
Rhizohium eth CFN 42(NC 007761)

1 HkkPW ARG R ER
Fig.1 The phylogenetic tree of strain PW

WFFE R WIMELLR] 5 36 PAHs 22k T
PAHs 1) PR B0BE =7, Foi K PR B, WO B ¥ TOK
DRl S 78 L 48 Al A 4 B RS A 5 v 75 5
AUTAPR PW 7EXT & 20 PAHs 6 i At vl e 2 7= A=
T AR T 1 AR A B Y - K ) TC AR B
B, FEZK P AR VA BE S, O ELAE A 26 B S e i 4
JEREE AT DDA N 985 3 — 2L B o AR, 53
— AN PRI BE 2 R R PW S A SN 48U R L A AT
A R BRI , K U B B4 28 AN BB S8 A T 20 DA T
BAFA K Pt A B IR FRE DA
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2.2 EHk PW X EERYPERR

BT PW ZJ5 R T T YRR, L
SERINE 2 Fras . MR 2 AT LLE Y, 2k Wik Ak
PW XTEEMRE A T Wk 3 5 5, 76 HE 0D IR vk B
0.5 mmol/L B}, 5 d PN X W % A >R mT Fl 9L AT Y
62. 3% $ = BN IE 1 92. 7%
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Fig.2 Pyrene degradation before and after domestication
— T, A 4 g R AR D5 A P R A% PAHS
A=), B PE v % 4388 vh 280304 9 H 4 PAHS
BABGFRmE , JEA A w AR RE ), i — )
13 PAHs PR A KB 8 5 T3 b e M
B YA LI A, R 115 3
AE R LR PAHs 1) DA AR B30 R RE, 75 ZE 1T & 4R
AR FE B SRR v D T Y vk EE AT
P IR T, PR A B A R S e ) TR R
HERELLEIGE N, A T REHE— D AR S B YT
PRAEAEEE IR 254 T X PAHs (R, 76 A58
K — WK = PAHs 4 BEXT H 47914k, 3 —T7
e AR TR = A ARG B M IS A i DA
P& 2 TR PR TE S5 55 254 X L W iy it 52 14 , DT
PER R A KRR )1, AR, YL )E
ITRAR PW X8 1) B AR RCR A5 2 T I W4, X
5 il A — SR 25 S AR IS, 3K T RE SR T
A TR i VR E B IS ) 3% 5 i v AR I PR SR A
T2 VAR o0 TR R %) R — DR IR 32 PR K s ] A AR
SRR S 16 1, AT 7= A B 2 (Y R il 4 T
R
2.3 INMEEEXNEKERENRZIN
2.3.1 BE
ANIFI 55 R B2 X PW A 26 (9 52w i 181 3 i
R, HIE 3 ATLLE TR 30 ~ 35 °C I AR A R it fig
JriR, AR REARTE 25 ~ 40 °C N X 18 B R fig
BCRARBE U (HJETE 30 °C 1 55 77 5 [ Mg s R B

ARESE A T B bR RO e A R A R SR 30 °C
DRI FE 1L B W2 0 400 B PN Tl ) 3 P i o, X7
YL ) KA E 1 ik

100

80

60

VEMESE 1%
S

=3

T

15 20 25 30 35 40 45
A/
K3 RBEXT PW AR EE AR
Fig.3  Effect of temperature on the extent of
pyrene degradation
2.3.2 pH
pH TE 5 ~ 10 (1430 [l A X T A B3 A 265 1040 52 1 40
4 Fr7n i 4 ATLUFE A RRAE pH 5 ~ 10 AYTETH
PN AT AR, (EL TR AR TR FR M 22 v M 2 R T B0 28
A B R BCR , IF B2y e pH 8 5.6.7 I Ak
B B TR E A I B 25 5 (HE TR
SRPETR BEAE T 1 DR A 3 R AR T R X TR
BRI A2 RE 158, TERR G A T2 Y@ WV, 76 pH A
5 ~ 10 B9 Bl X T A R e vE T ELTE R 25 1
T EIREIRERAT R T EE RO R AR X A —Le 5T
SESURRRLY | DR AS B 5 O 25 ) 12 B AT DL TR
P4 PAHs 75 B
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Fig.4 Effect of pH on the extent of pyrene degradation

pH S G MR DTS Y iy RN, AT RE7E
FHEFREE pH AR5 41 A A5 i ff 1) A2 4k | 32 T 5% g
Tl AR5 1, L BIF 9 3 B 7 40 B 5 i 28 I R e
F AR R T B il 28 2 XU 480l , XUn 48 g 7E
FEER I 72 75 2EH #E K LAY NADH 3 NADPH, 1
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PISCHRAE . —BRBEAREE RO AP IR 20 8 S S PERESRAE =79 -

OB E R H . AT A AR I 4% 1F
T, PW XS B AR RCR B, W] RE R PR AL 1AL
AW ) HHTARNRE
2.3.3 #iE

PRI rh AR (NaCl Y J5T 23 %80) Xof Bl 2R ) e fie
BRI 5 frs . mlEl 5 aRAE I EERE 0 ~
2% Z X TR W B R SR M B 5, 2 R i
T 2% I, BEE ER R RO TR W 1 TR R

100

80¢-

60 -

Vg /%
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1 1 1 1
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Fig.5 Effect of saline solution on the extent of

pyrene degradation

2.3.4 25

A BN TR P R AR 2k 1
| = W 51 I 7 G e e N i g e e i [ e
AJA] L AE Cd> " e 0. 32 mmol/L 193¢ BE T AT LA
FEAFTE , AE Cr® ¥R R 0. 17 mmol/L 1 I AS R
Ko Co® " BATEIFAA A B , AR L FEEHET
PRRXT T Cu® (T 22 1, 25 R R W, PW 7E Cu®* Ik
JE 24 °0. 03 mmol/ L B X 26 B FEARANA 9. 7%

R OEBEX PW LR

Table 1  Effect of heavy metalions on the extent of
pyrene degradation
ERET W JE/mmol - 17! [ fRZR /%
0.03 49.6 £2.1
Cd** 0. 16 30.5+1.4
0.32 7.4+4.3
0.03 54.3 1.7
G+ 0.17 —
0.34 —
0.03 9.7+6.4
Cu®* 0. 06 —
0.31 —
3 2

(1) 7y B 5 — bR EE R R v, 222 9L fE

PEHAA R MR EE . TERIIRVEBE A 0. 5 mmol/L 2
WHETR 55 5 RIVREEZ R YL ET Y 62. 3% 2 = 3|
TYMEIE 9 92. 7% A 28 0 35 57 5 AT KOR$
HPEf#RETT o

(2) PW s AERKIRE R 30 ~35°C,7E pH 5 ~7
T[T DA A R0 B ) AR i B K, PW i LT PR P 2R A
TXFEEHEATREAR , T EL TR RO R 4 S A e 1Y
M 521
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Isolation, identification and characteristics of pyrene degrading
bacteria Ochrobactrum sp.

XIE WenJuan' LIN AiJun' YANG XiaoJin' WANG FengHua® SHIM Hojae’

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Department of Soil Environmental Sciences, Research Center for Eco-Environmental Sciences, Beijing 100085 ;

3. Faculty of Science and Technology, University of Macao, Macao, China)

Abstract; A pyrene-degrading bacterium strain named PW was isolated from the soils contaminated with polycyclic
aromatic hydrocarbons (PAHs) in Beijing Coking Plant using an enrichment culture. It was identified according to
its morphology and molecular biology analysis. This bacterium belongs to the strain Ochrobactrum sp. This strain
was domesticated for a period of time by a large dose method, and then shake flask experiments were used to study
the influence of environmental conditions on the degradation extent of pyrene. The results showed that after domesti-
cation the degradation extent increased from 62. 3% to 92. 7% on the 5th day. The bacterium strain PW could de-
erade pyrene at temperatures ranging from 20 to 40 °C , and the degradation extent at 30 C was the highest. The
degradation extents were above 45% in cultural mediums at a wide range of pH from 5 to 10. The results also indi-
cated that the pyrene degradation could be affected by salt concentration and the degradation effects were better
when the mass fraction of NaCl in the culture medium was less than 3% . Further study showed that the strain PW
could was resistant to high concentrations of some heavy metal ions.

Key words: PAHs; isolation of pyrene degrading strain; identification



