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Isolation and Characteristics of a Butachlor
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Abstract: One Butachlor-degrading bacterium named LYC-1 was isolated from a soil sample by enrichment
culture. Combining morphologic characteristics and physiobiochemical characteristics with 16S rRNA se-
quence analysis, strain LYC-1 was identified as Acinetobacter sp.. The optimal temperature and pH value
for growth of strain LYC-1 was 30°C and pH 7.5 , respectively. The strain could degrade butachlor more
than 80% when it was cultured in 100 mg/L butachlor medium for 7 days.
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[2.3]

[4,5]

s 1
1 MH5HE
1.1 #HXEHEERE
(93%):

: KzHPO4 0.1 g, MgSO47H20
0.2 g, FeSO,7H,0 0.001 g, (NH,),S80, 0.1 g, CaSO,

0.04 g, 1L, pH 7.0
3.0 g,
10.0 g, 20.0 g, NaCl 5.0 g,
1L, pH 7.0~7.2
LB : 10.0 g, 5.0 g, NaCl
10.0 g, 1L, pH 7.0
12 BBEMNERSSERIE
3 10 g,
100 mL LB ,30°C 150 r/min
24 h, 5 mL 50 mL
100 mg/L , 30°C
150 r/min R 1 10%
800 mg/L, 2
3~4
24h 4°C

13 MEMEHKNETE
131 MEREMESUNERREESEWLEE:

(el

, 30°C 24 h

1.3.2 PEEEEFK 16S rRNA 3N E:

DNA
- 5'-AGAG

16S rRNA 81,
TTTGATCCTGGCTCAG-3',

5'-GGTTACCTTCTTACGACTT-3',

16S

DNA ,
rRNA PCR

dNTPs 4 pL (2.5 mmol/L), 10xbuffer 5 uL,

2 uL(50 umol/L), ExTaq 0.5 pL,

DNA 5 pL, 50 pL
94°C 5 min; 94°C 50 s, 48°C 50 s, 72°C 2.5 min, 35
; 72°C 10 min PCR 1%

GenBank

, PCR
Blast
16S rRNA s

MEGA 4.0 , DNA-man

1.4 P&E#E

EAR T B AP AR I REN

141 SHEABIEHRNEME: GC-14C ,

FID :

14% OV-1701

(30 mx0.53 mm i.d.);

250°C,
100 kpa,

142 TERRAYRE:

2x10 mL

5 mL

B

225°C, 250°C; :
50 kpa, 50 kpa, 100 kpa;
3.7 min 1 uL

250 mL S
2,
R 10 mL 5 mL
3, ,
40°C ,
S mL,

1.4.3 Kﬂ%ﬁl?ﬁ % R A K AN PE R AY 22

33°C 35°C

pH 6.

pH

50 mL,

OD600

© R ERERR

2% 5% 6% 8% 10%
; 20°C 25°C 28°C 30°C

37°C 41°C ;
0 70 7.5 80 9.0 10.0
100 mg/L,
1.0, 30°C 150 r/min
, 7 ODy0o
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2 HRHAH

21 MEMERNEE

, LYC-1
1 LYC-1
1 2
2.2 ETF 16SrRNA ERFIIMAKLE
LYC-1 GenBank ,
: EU998912

11 s

LYC-1(GenBank EU998912)  16S
rRNA Acinetobacter 4 Acineto-
bacter sp. HX-2006 (GenBank DQ979375)

Acinetobacter calcoaceticus (GenBank

AJ888983) Acinetobacter sp. 283 (GenBank
EF672507) Acinetobacter baumannii strain Ab8

(GenBank AY847284)

T 1 FEMBE LYC-1 BESIHE

Table 1 Morphology Characteristic of the strain of LYC-1

(Colony morphology) (Strain morphology)
Shape Shape
. (0.9~1.6) pmx
Colour Size (115%5.5) um
Diaphaneity Gram staining
Surface Spore
condition
Edge Pilus
Capsule
Oncoides

R2 FMEMEEMKLYC-1 MBS WFELER

Table 2 Physiological and biochemical characteristics
of the strain of LYC-1

Physiological characteristics Results
Acid from glucose test =
Acid from fructose test 4
Acid from maltose test -
Acid from lactose test -
Acid from sucrose test -
Voges-Proskauer test =
( )Acid from glucose oxidation =
( )Gas from glucose oxidation =
( )Acid from glucose fermentation s
( )Gas from glucose fermentation =
Indole test +
H,S production test -
Urea ferment test e
Gelatin liquefaction test =
Oxidase test =
Arginie di-hydrolase test
Catalase test +
Nitrate reduction test s
Low growth temperature (4°C) F
High growth temperature (41°C) F
Malonate utilization test e
Citrate utilization test e
N ;T
Note: “+”: Positive; “ ”: Negative.

Acinetobacter baumannii strain Ab8 (GenBank

AY847284) , 98.27%,
Acinetobacter sp. HX-2006 (GenBank

DQ979375), 95.27% 2 ,

LYC-1  Acinetobacter Acinetobacter

calcoaceticus

a

b

1 BE# LYC-1 35741 #A (ax25000)F0 4 <72 & #A (bx60000) K E S BIE R A
Fig. 1 The photo of LYC-1 at initial phase (ax25000) and stationary phase (bx60000) by electron microscope

http://journals.im.ac.cn/wswxtbcn
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Acinetobacter sp. 283 (EF672507)
LYC-1(EU998912)
Acinetobacter baumannii strain Ab8 (AY847284)

Acinetobacter sp. HX-2006 (DQ979375)
Acinetobacter calcoaceticus (AJ888983)

Glacial ice bacterium M3C1.8K-TD8 (AF479380)
Acinetobacter rhizosphaerae strain BIHB 723 (DQ536511)
] Acinetobacter brisoui strain SYN5-8 (DQ832256)
Acinetobacter psychrotolerans (AB207814)

| Acinetobacter baylyi strain 723 (EU604245)
Acinetobacter sp. Everest-gws-48 (EU584520)

Acinetobacter johnsonii strain CAI-1 (DQ257425)

I I I I I I Il
t t t t t t 1

0.006 0.005  0.004  0.003 0.002  0.001 0.000

2 MEEKLYC-LMARZAEW
Fig. 2 The phylogenetic tree of the strain of LYC-1
,0.001 1000 1

Note: GenBank accession numbers are shown in parentheses, 0.001 means one changed per 1000 bases.

= e 100 1
2.3 FREEMEEZXPERELR LYC-1 £ KRR S 12
EebA 2 80
3 R 2%~5% g - 108 E
LYC-1 , S e
. ’ 2 0L _ Joa %
80.04% , é 20 o [ fiEHE D_cgradation rate & =
= —— Ak Biomass
B} 5% 4 b D 1 L ' L L 1 D
, 25°C~33°C , LYC-1 20 25 28 30 33 35 37 41
RLEE Temperature (°C)
, LYC-1
30°C LYC-1 4 SREXME LYC-1 £ KAERAEIN
’ . Fig. 4 Effect of different temperature on the growth and
4 > 80.34%, the degradation rate of the strain LYC-1
30°C LYC-1
~ 100 1.6
5 R LYC-1 pH 6.0~8.0 &
o
) pH g 80 112 ¢«
g F =
75 : , 2 60 $
= 0g A
84.56% LYC-1 & o
g 40 83,
& —a— %3 Degradation rate 04 H
E 200 ‘
1001 116 ¥ —— < fit Biomass
0 * : : . 0
4.0 5.0 6.0 7.0 75 8.0

pH

5 pHEXE LYC-1 K F0pERRAY NG
Fig. 5 Effect of different pH on the growth and the deg-
radation rate of the strain LYC-1

H &t Biomass

—a— [ fi# % Degradation rate 04
—— 4 < it Biomass

0 ' ' ' : 0 3 Wik

2 4 5 6 8 10
Rt Inoculation (%)
3 EMEXEMK LYC-1E KBTI
Fig. 3 Effect of different inoculation biomass on the
growth and the degradation rate of the strain LYC-1

%8 Degradation rate (%)
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