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Isolation of Strain LW-3 Capable of Degrading
Chlorimuron-ethyl and Its Biological Characteristics

WANG Zhe SUN Ji-Quan MA Ji-Ping HUANG Xing LI Shun-Peng*

(College of Life Sciences, Key Laboratory for Microbiological Engineering of Agricultural Environment,
Ministry of Agriculture, Nanjing Agricultural University, Nanjing 210095)

Abstract: A bacterium(designated as LW-3), capable of degrading Chlorimuron-ethyl, was isolated from the
long-term contaminated soil by Chlorimuron-ethyl. Based on physiological and biochemical analyses and
sequences comparison of 16S rDNA, strain LW-3 was identified as Pseudomonas sp. LW-3 could use
Chlorimuron-ethyl as sole nitrogen source for growth. The optimum pH and temperature for degradation of
Chlorimuron-ethyl were pH 6.5~7.2 and 30°C~35°C, at same temperature the pH change to the Chlorimuron
-ethyl degrading influence is large. When the pH and temperature were pH 6.5 and 32°C, 50 mg/L Chlori-
muron-ethyl could be degraded to 70%~80% level within 7 days.
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1 RS T
1.1 BURE. HFAIRERE

, 10 cm
(g/L) NaCl 0.5, NH,NO; 1.0,
KzHPO4 15, KH2PO4 05, MgSO47H20 02, pH
7.0~7.5,

1.00 g/L, 50 mg/L;
50 mg/L;
pH 6.5
1/10 LB (g/L) 0.5, 1.00,
NacCl 1.00,
(98.6%) )
pMD-T vector TaKaRa ,
, Sigma ,
1.2 EREESESE
100 mL 3g ,
50 mg/L, 30°C 160 r/min
7d 5 mL
, 3
, 500 mg/L 1/10 LB
, 30°C ,
, 100 mg/L
1.3 HBEAENETFE
[4]
1.4 E{KE DNA B9$2EL. 16S rDNA 7% PCR
i8R TA %2
LW-3 DNA 16S rDNA
[3] 5 5'-AGAGTTTGATCCT
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GGCTCAG-3'(E. coli bases 8 to 27), 3’ 5'-TA
CCTTGTTACGACTT-3'(E. coli bases 1507 to 1492)
10xTaq
5.0 uL, dNTPs(20 mmol/L) 5.0 pL, (25 pmol/mL)
2.0 pL, Mg*"(25 mmol/L) 6.0 pL, DNA(
50 ng/uL) 1.0 pL, Taqg DNA (5 U/uL) 0.3 pL,

H,O0 50 pL 95°C 5 min; 94°C 30 s,
52°C 30, 72°C 1 min, 30 ; 72°C 10 min
16S rDNA pMDI18-T
R pMDI18-T vector s
DNA [4]
, Invitrogen
1.5 RZELXEMRIGE
Blast 16S rDNA
“ GenBank
16S rDNA , 16S rDNA
MEGA version 2 ,  MEGA ver-

sion 2 Kimura2-Parameter Distance
,  Neighbor-Joining
, 1000 R (Bootstrap)
1.6 SEEEEE SN
1 mL s 4 mL s
1 min; 10 min,
, 10000 r/min 10 min,
( 0.22 pm) , 1.5 mL R
s 1 mL R
-20°C
Waters 600,
[5,9]

(70 30 0.1, V/V/V), Zorbax C-18 ODS Spherex
(5 um, 4.6x250 mm i.d., Agilent, USA),

, , 235 nm,
20 pL, 1 mL/min
2 SR
2.1 RBRBREKHNIBESETE
, LW-3 500 mg/L
1/10 LB
1/10 LB
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1)3 s V-P 9

LW-3 16S rDNA (LW-3
GenBank EU257208) GenBank
s LW-3 Pseudo-
monas veronii(AF064460) , 99.8%
LW-3 16S rDNA N
1 E#k LW-3 B9 R H (10000 X)
2 LW-3 Pseudomonas  sp. ’ Fig. 1 Micrograph of LW-3 under transmission electron
Pseudomonas veronii 99% microscope

Pseudomonas poae (T) AJ492829

Pseudomonas trivialis (T) AJ492831
Pseudomonas costantinii (T) AF374472

Pseudomonas extremorientalis (T) AF405328

Pseudomonas orientalis (T) AF064457

ﬂudomonas antarctica (T) AJ537601
97 Pseudomonas meridiana (T) AJ537602

Pseudomonas grimontii (T) AF268029
59

Pseudomonas marginalis (T) 276663

72
40

{ Pseudomonas veronii (T) AF064460
54
51 LW-3 (EU 257208)

r Pseudomonas proteolytica (T) AJ537603
Pseudomonas brenneri (T) AF268968

S

Pseudomonas rhodesiae (T) AF064459

M 64 Pseudomonas cedrina (T) AF064461
84 [ Pseudomonas libanensis (T) AF057645
95 Pseudomonas gessardii (T) AF074384

Pseudomonas chlororaphis (T) AF094722

Pseudomonas migulae (T) AF074383

51 Pseudomonas mandelii (T) AF058286
90 Pseudomonas lini (T) AY035996

—
0.001
2 Bk LW3BIARSKEABER
Fig.2 The phylogenetic tree of strain LW-3
22 LW-3XEKEWEE 0.1% 0.5% 1.0% 2.0% 3.0% 4.0%
2.2.1 NaCliRE¥ LW-3 £ B0 1/10 LB 2%

, 30°C 160 r/min 32 h
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600 nm , 3 , NaCl
1% )
1.0% , )

11

NaCl concentration (%

Bl 3 NaClREMEKEKKZM
Fig. 3 Effect of NaCl concentration on the growth of strain
LW-3 in 1/10 LB media

2.2.2 LW-3 fEEREEFEM LB/10 EFEDAE

Kihsk: 1% 200 mL
, 1% LW-3 ,
30°C 160 r/min , 5
2h 1, 3 mL ,
600 nm ; 1/10 LB
4 , LW-3
LB/10 , 16h
,28h , LW-3
LW-3  LB/10
223 LW-3RBEBEKEBE:( 3 ) 1/10LB

B

250 mL , 100 mL,
10°C 15°C 20°C 25°C 30°C 35°C 40°C
160 r/min s 3 , 48 h
, 600 nm
1 , 30°C,
224 HEHBTRIEEK pH: 250 mL
s 100 mL, pH
50 60 68 7.5 80 9.0 10.0, 3
30°C 160 r/min 48 h, 600 nm
1
) pH
7~8
1.0 ¢ —e— Basal medium
5 —=—1/10 LB medium
g 06
C 04}
02} M/‘_H_‘
0 : 10 — 2|0 3|0 4Io

t(h)

B4 LW-3 ZEEMEBIZFEM 1710 LBIEFEPIHEK
153

Fig. 4 The growth curve of LW-3 in basal medium and
1/10 LB medium

225 BEIREI LW-3 £ 0E:

s 250 mL
50 mL 100 mL 150 mL 200 mL 1/10 LB ,
3 ,30°C 160 r/min ,48 h

600 nm s

Fx1 BE. BSEM pH X LW-3 £ KES 0

Table 1 The influence on growth of LW-3 by temperature, ventilation and pH
Tempeg;tcu)re Ok Conteg?lL) Ok pH Ok
10 0.1423 50 0.6862 5.0 0.4762
15 0.2162 100 0.5742 6.0 0.5543
20 0.3841 150 0.4451 6.8 0.7081
25 0.4562 200 0.3624 7.5 0.8324
30 0.8164 8.0 0.7321
35 0.6931 9.0 0.6145
40 0.5724 10.0 0.4013
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2.3 LW-3 3 SRR FE RO P& R

2%(V/V, )

LW-3
160 r/min
,8d
50%
60

50

S
S
T

—_ N
(=l )
T T

Concentration (mg/L)
W
(=]
T

50 mg/L,

LW-3 LB ,

, 30°C
24 h
5

72.2% LW-3

,8d
LW-3
( )

r —e—JJL-1 —=—]JJL-2 ——JJL-3 ——JIL-4

(=]
[\S)

£ (d)

5 LW-3 X S0 i 2 B P R
Fig. 5 Biodegradation of Chlorimuron—ethyl by LW-3

JJL-1:
JJL-4:

3 JIL-2:

5 JIL-3:

Note: JJL-1: Control (Killed LW-3); JJL-2: Sole nitrogen source; JJL-3:
Sole carbon and nitrogen source; JJL-4: Sole carbon source

2.4 pH %t LW-3 P& #R &% 58 b Y 52 M

50 mg/L, NaOH

55 60 65 7.0 7.5

LW-3 ,
7 d (0D60():0 3 O)
6 pH

pH 6.5

pH 5.0
8.0, 2%
LW-3

, 80%

2.5 REX LW-3 &SR E Y5200

LW-3

50 mg/L

s 2%
LW-3

>

25°C 28°C 30°C 32°C 35°C 37°C

40°C 7 d (ODgyy=0.30)

( 7)
, 30°C~35°C

LW-3

Degradation (%)
— N WA W0 0O
S OO OOoOOoOOoOoOoO

65 70 715 80
pH

W
(=)
" b
W
N
(=]

Bl 6 #% pH {EXT LW-3 &R S /Y 521
Fig. 6 Effect of media initial pH on the degradation of
Chlorimuron—ethyl by strain LW-3

Degradation (%)
= INDWEAOUNA IO
SO OO OOoOoOoOoO

Temperature (°C)

7 REEXT LW-3 B3R S RS I Y R0 00
Fig. 7 Effect of temperature on the biodegradation of
Chlorimuron-ethyl

2.6 RREFT LW-3 PR SIZRE IE B9 #2010

50 mg/L 100 mg/L 200 mg/L 400 mg/L
500 mg/L 600 mg/L, pH 6.5, 2%
LW-3 s LW'3 B
7d (OD600:0.30) 5
8 500 mg/L.
90
=801
S0t
£ 60t
550t
< 40 +
830
8 20 - §_l
10 |
0 L

200
Concentration (mg/L)

600

B8 RIGKEX LW-3 BRESEEENTMN
Fig. 8 Effect of pesticides concentration on the biodegra-
dation of Chlorimuron-ethyl
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