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Isolation, identification, and degrading characteristics of a high-efficient pyrene-degrading
bacterial strain. ZHONG Ming, ZHANG Jia-qing, WU Xiao-xia, YANG Feng, MA Hui, CHEN
Li-jing ( Liaoning Province Key Laboratory of Agricultural Biotechnology, Shenyang Agricultural
University , Shenyang 110161, China). -Chin. J. Appl. Ecol. ,2010,21(5) . 1334-1338.

Abstract; By using selective enrichment culture with pyrene as the sole carbon source, a pyrene-
degrading bacterial strain Z(Q, was isolated from the oil-contaminated soil in Shenfu Irrigation Area.
The strain was identified as Stenotrophomonas sp. , based on its morphological, physiological, and
biochemical characteristics, and similarity identification of 16S rDNA sequence. The pyrene-
degrading characteristics and the effects of culture condition on the degrading efficiency of the strain
were investigated by shaking flask culture. After shaking culture with the initial concentration of py-
rene being 100 mg + L™ at 30 °C for 10 days, the degradation rate of pyrene was 91.2%. Adding
100 mg + L' of alicylic acid into culture medium could enhance the degrading efficiency of the
strain. For the degradation of pyrene by ZQ,, the optimal medium pH was 7-8, and the optimal
salt concentration was lower than 2% .
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W B9 (253.420.2) mg - kg (11.4%
0.6) mg - kg™ .(86.920.5) mg - kg™, ZHIFHE
#(2.99+0.84) mg + kg™,

F A ) A 45 2 307 R (pyrene, 46
98% ) , M Fluka 22 w] =i, HEE (0354l ) KA C ke
(orhral).

TRARTH e B F2 3 A TCHLER MS MAARE R
1.2 FEREDE

TE A AR PN AT 3 T V5 /K HE R ) b X
FIRIXT 2 RARE S R RE B 1 g HREE 513
S3HCEE 10 ml Jow K o il 2, LA 15% 142 it
HFP T LATE (100 mg L7 ) Ay PE— B U5 4 4K O 2k
R 30 CHFAESMET 150 v - min™ $2 KRG 3
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Taq fiff (5 U « wl™). 37547 1 28 By i Wi 58 g Pl Dk A
W, I AL RARAEACRHE 24 F ) DNA SRR R0
& mse B A 25T M H G R AR AR AL R A R
NI

1.5.3 Rk E 4 #0745 5 BLAST # 4
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Fig.1 Degradation rate of pyrene by seven strains.
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1.0 r 1 100 ;E 2 ;FE pH EX‘J“EEB%%E N ?3"@
e %0 Tab.2 Effect of different pH on pyrene degradation by
Lo L 5 o G a 82 s strain ZQ;
et 10 ¢
8§ 150 g ‘§ Degrad;nion rate C:ﬂ number L
04t —4—100mg - L { 40 -g) (%) (x10° CFU - ml™)
——150mg - L™ { 30 o X8 CK(pH=7) 72.43+4.26 15.9
-1
ozl —=200mg L' |, R 4 9.870.96 0.96
110 6 43.2515. 12 9.74
0 0 1 2 3 4 5 6 7 8 9 10 0 8 63.74+8. 45 11.5
343516} H] Cultivation time (d) 10 31.49+2.53 4.38

2 AWk ZQs FEA R EEVREE T AR A IR Ak it 2k
Fig.2 Growth and degradation curves of strain ZQ under dif-

ferent pyrene concentrations.

B AR IR, I R 2 Dashed line was growth curve, and

real line was degradation curve.

B ZQs K B A B AR Y G, BB TR
5, R ZQs A KB, fF A AR AR K S AR
I 22 [B) 5 22 1 — PR A T 2% A R B o6 VR B T v
HHTREAR, 76 100 mg - L' BB BE T [ % = ik
91.2% ,1£ 200 mg - L™ A} FA A 3R I 45 I Y.

2.2 BEFRAMEMTHIRR 2Q, TEFEAEAE ST
2.2.1 AR =5 it PAHs MRXERE
it I DA 2R A T I . DLy AR
JECW 2 PAHs 78 B 25 AL A LA B2 L v ]
PRI 1. A5 25 WU 285 5 A K A B A o M sk
Ui ZE SR 1. AR 1 LU 1, K R AE R 3R
WRYEE = T AR AR I AT A RIS LT
TR A R it BE PO RLBEFRAIG. X2 PR Oy | EE R A B 15
it , 2400 A SO VR 2 AR 200 PR R ) FH Sk
& A T R L R A ek s K AR e 1 b
[ = 22—, RE s S AH DGR 2235, AT AT LAfE
HEEE B

2.2.2 pH{EREW WK 2 ATLIE W, Btk 20, 16
PR PEIREE A R, 7255 R M IR B v A= K sz 31—
FERREE 0], AEms IR T AR B Az s /b
XPRHCT5HE XTI SR b o R X 13 2k
BE S pHAE A VR A & B, 15 e e h s mipE " | &

F1 AEHABGEY I E RN
Tab.1 Effect of different co-metabolism substrates on py-
rene degradation by strain ZQ;

LAY GaES i A
Co-metabolism Degradation rate Cell number
substrate (%) (x10% CFU « ml™!)
XF IR CK 72.43+4.26 15.9
%85 Glucose 61.82+2.41°" 18.7
K% Salicylic acid 84.37+1.12 17.4%

* P<0. 05.

B PERE 2Q AT RAEE 1 .

2.2.3 Bk BERgsZm  fER 3 Al AR T 2%
B, TRIAR ZQs X 18 B B i A3 BB A2 3 Vi B 1) 5% T 3¢
AN B ER MR BE IR B 5% B T BR ZQs 1Y A K A
il , B RE RRAIR. Bl SRV B 1 3 — 2B 4 i, 304k
VEFI B 5, bR Q4 TE 8% £hife & T AE K INME. th T
PTG HE X L4975 Yo AN HUE B 05 815 4 i A
TAL Bk AR AR R A AR By R T 2
XTI Z2Qs B2 805 IR R RO 77— Y 52 )
2.3 HEMEE

2.3.1 Jeft JBARFYE WK 2Qs 7 LB A4
R EERFLAOEE, DEOCH, TR A, ol
MRIE 26 C ~32 C. WKIEIE , 250K, HIZ 0.5 ~
1 mm, PR, FEYE S IR B0 B RS
NGy PR 2 YA v R B

2.3.2 AEHAARRRIE  RIER 4 PRI SRHE A
AR AL R IR 25 FI W B AR ZQ5 JE T 55 3% B L 1R
( Stenotrophomonas sp. ).

2.3.3 16S 1DNA JPFI ik S 4550 DAk ZQ,
A DNA R FHAREE 16S rRNA JE K B8 FH 514
P, #l P, #4T PCR 473, P~y 2 A I | 5] i 00y
FEN 1520 bp 19 B B I)P 45 5 H BLAST b5
GenBank H1 % J¥ 41 #E 47 L & B, ZQ5 AR 16S
rRNA T %1 5 55 37 i 14 & 19 Stenotrophomonas sp.

R3 FREHBKEX BT

Tab. 1  Effect of different salt concentrations on pyrene
degradation by strain ZQ,
K Fefie % A ECE
Salinity Degradation rate Cell number

(%) (x10® CFU « ml™")
%R CK(0.2% ) 72.43+4.26 15.9
2% 58.97+3.78 12.4
5% 26.45+2.59 2.33
8% 6.32+0. 87 0.0107
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YC-1 [ DQ537219.1 ], Stenotrophomonas sp. LZ-1
[ DQ784545.1 7. Dsp-4
[ DQ482654. 1] 25 Y 16S rRNA F7 51 AHALPE#R 51 35
99% , Y Stenotrophomonas sp. FG-6[ EF017810.1 ] .
TG TR 2 9% S MU A (S.  acidaminiphila AMX 19
[NRO25104. 1]) \FEZZFSEFRRMITE (S. maltophilia
IdR[ EU442189. 1) %51 16S rRNA ¥ 51 ARl
98% . % 16S rRNA JF 51l (1 2Q, Btk 5 55 7% H iy
WA TR Z B B R G R B (K 3) FTAL, TR ZQs
TN TRGERE R LR THERBRE, X 5F
LA B AL TR S R AR G

Stenotrophomonas  sp.

R4 EH ZQ, MR LASE

Tab. 4  Physiological and biochemical characteristics of
strain ZQ,
i H Btk 2Qs|| BiH Btk 205
ltem Strain || ltem Strain
ZQs 7Qs
R BEAT 15 - TR
Methyl red test Carbon utilization
ST P Y + A +
Voges-Proskauer test Glucose
2 fik it + HEWE +
Scavenger enzyme Sucrose
Bilisliga + [LEAN +
Gelatin liquefaction Tyrosine
i £5 1 5% - BRI +
Salt tolerance 10% - Glutamic acid
WAL, R +
Nitrate reduction Mannitol
TEH K S +
Amylolysis

+: PHPE: Positive; —: BHIE Negative.

—ZQ,

100 Stenotrophomonas sp. Dsp-4

Stenotrophomonas sp. LZ-1

100

Stenotrophomonas sp. YC-1

Stenotrophomonas sp- FG-6

100 100, _|:Stenotrophomonm acidminiphila NK2
34

Stenotrophomonas acidminiphila AMX19

Stenotroph ltophilia TdR

/4 /2

100 Stenotrophomonas maltophilia 6B2-1

Stenotrophomonas terrae

B3 FET 16S rDNA T ZQ, TH RS 3 57 B M 12 T Bk 2
GRFR

Fig.3 Phylogenetic tree of strain ZQ and strains of Stenotroph-
omonas based on 16S rDNA sequence.

25 AL B EE F 7R bootstrap {H Numbers at the nodes indicated the per-
centages of bootstrap sampling.
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BB R AR M) B —E R A LTS Gy e
71, Hirpire 22 2R 25 5 A T ( Stenotrophomonas malto-
philia ) REFFAR BTRERLHEA R0 £ W) g R
BRI ( Stenotrophomonas acidaminiphila ) fig %3
S AR TIE B S5 3% B R A T ZQs HLAT
AU AR EE I RE ), IR LAE yME— B | BRI 1Y 35
Frt bt AR A B N R PR H AR T
— 5 Y FEI PN BE R EE 0k 38 1) 448 o T 185, 2 e R R
100 mg « L7" I, R A B8 0 K45 LLE S 40 v Wik T
R ZQ, MR T 205 T8 R A W) W i A
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