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Dow. Chemical CO. 1965 1.1.2 AR
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23 LGR16-W
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pH HYBAID  PCR
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’ Shimadzu GC-9A
1.1.3 MM 0.4g
67 MgSO,» 7H,0 0.2g FeSO,- 7H,0 0.2g K,HPO, 0.2g
NH, ,5S0, 0.08g CaSO, pH7.0
MM 3
20mg/L. 50mg/I. 100mg/L
MM 1000mg/L
1 1000mg/L
MM
1.1 20g
1.1.1 1.2
50mL 20 50 100mg/L
97.5% S¢g 30°C 280r/min
Alcaligenes faecalis A. faecalis ATCC 4d ImL
8750T A. 5

faecalis CICC ASL 767
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30C 8~ 10
1.4.2 16S DNA
5 LB 24h 100p.L
H,0  Eppendorf
1.3 3min 12000r/min 5min DNA
1.3.1 FPD PCR
Shimadzu GC-9A 5% OV- 16S :tDNA  PCR
101 80 ~ 100 1.5m 3mm 260°C BSF8/20 5'-AGAGTTTGATCCTGGC
230C  250%C TCAG-3' Escherichia coli 8 ~27
45ml/min 15ml/min 30mL/min BSR1541/20  5'-AAGGAGGTGATCCAGCCGCA-3'
SpL 3.73min E. coli 1541 ~ 1522 PCR
1.3.2 50uL. 10 x PCR Sul. MgCl, 25mmol/L
20mL 100ml. 4ul. dNTP Smmol/L. 1uL  BSF8/20  BSRIS41/
60~90°C 20ml. x 2 Zmin 20 2uL DNA IpL Tag  10000U/mL 0.5uL
Kk-D 34.5uL PCR 94°C 2min 94°C
Imin 56°C 1min 72°C 2min 29 72°C 10min
3¢ PCR
100mL 20mL x 2 25°C
" ol BSF8/20
16S tDNA 407bp
GenBank AY748468  GenBank
BLAST ClustalX 1.8.1
1.3.3 DSP3
MM 29 MEGA 2.1 Kimura2-parameter
DSP3 @ UPGMA
3d  DSP3 0.4ml. 20l Bootstrap 1000
- 1.4.3 DNA G+C mol% DNA-DNA T,
100mg/L. 30C G+C mol% E. coli K-12
200t/ min 0.1 x SSC 0.015mol/L NaCl
3691215184  DSP3 0.0015mol/L,
0Dy, 3 T. DNA-DNA
11
4 UV-2550 DNA
20
10% 121C 2h DNA H
DSP3 DSP3 H= 4Vm- Va+Vb /2 Va+Vb * x100%
100mg/kg  DSP3 Va Vb ab Vm
LB 30C 24h ab DNA
Ago = 1.0 3
DSP3 100 /g 5
30C  5d
10% 2.1
20 50 100mg/L
1.4
1.4.1 DSP3
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DSP3 DSP3 Alcaligenes
DSP3  Alcaligenes faecalis 97 %
2.2 DSP3 Alcaligenes sp. 97% DSP3
DSP3
2.4 DSP3 G+C mol% DNA-DNA
LB DSP3 G+ C mol% DNA-
100mg/L DNA 2
1 DSP3  DNA G+C % 56.8%
A. faecalis ATCC 8750" G+ C
Alcaligenes % 54.8% ~59.2% Colwell and Mandel 1964
CICC ASLL767 G+C % 55.3
1 DSP3 DSP3 A. faecalis ATCC 8750" CICC ASL.
Table 1~ Phenotypic features of DSP3 767 DNA 85% 939
Test performed Characteristics|| Test performed Characteristics DNA 70%
Acid from TSI acid
Glucose - Butt Red/ - DSF3
Xylose - Slant Red/ - 16S rDNA
Mannitol - Sellers agar DSP3 A. faecalis
Lactose - Slant Blue
Sucrose - Butt Blue/ - 2 DSP3 DNA G+C mol%
Maltose - Pigment - DNA
Catalase + N, produced +
Oxidl . Lit Ik Table 2 DNA homology between strain DSP3 and reference strains and
xidase itmus mi -
Simmon’s citrate Blue/ + Rach hydrolysis - DNA G+C mol%
Nitrite reduction + Lipid hydrolysis < Strain DNA G+ C mol% DNA homology with DSP3/%
Nitrate reduction - Indole - DSP3 - 6.8 100
Urea B ATCC8750" 54.8~59.2 85
CICC ASL.767 55.3 93
2.3 DSP3 T type strain.
1 DSP3  16S rDNA
16S rDNA Pseudomonas flavobacterium
99 | Pseudomonas alcaligenes S2(AY651922)
I Pseudomonas alcaligenes X1(AY651925)
99 |Acinetobacter sp.anoxic(AY055373)
IAcinet()bacter sp.V4.ME25(AJ244765)
37 — Enterobacter sp.16-31(AF126103)
97 I— FEnterobacter sp.B-14(AJ639856)
99 | Strain DSP3(AY748468)
| Alcaligenes faecalls BC2001(AY667065)
< 71 |Alcu/igenes spICS20423(AY456217)
Alcaligenes xylosoxidans(AJ551119)
_ 96 | Alcaligenes sp.4 CBBA(AY267533)
0.02 76 | Advenella spR-18191(AY569459)
1 DSP3 16S rDNA

Fig.1 UPGMA phylopennatic tree based on 16S rDNA sequences of strain DSP3 and relating chlorpyrifos- degradating species

Bootstrap values obtained with 1000 repetitions are indicated as percentages at all branches. Numbers in parentheses represent the sequences

accession number in GenBank. The number at each branch points is the percentage supported by bootstrap. Bar 2% sequence divergence.
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Enterobacter asburiae group

A. faecalis A. faecalis
A.
faecalis CCT 7145 B A. faecalis T1 "
PHB PHB A.
faecalis
2.5 DSP3
DSP3
2 MM 6d
18d
100mg/L 23.78mg/L 76.22%
3d 18d
1.44mg/L 98.56%
DSP3
—— Aseptic control

140 - —@—Inoculation (with yeast extract and peptone)] 1.6
—60— Inoculation (MM medium)
120 + —%— Growth(MM medium) 114
—4A— Growth(inoculation with yeast and peptone)

¢(Chlorpyrifos/)(mg/L)

2 DSP3  18d
Fig.2 The curves on degrading rate of chlorpyrifos and growth of DSP3

within 18 days

2.6
3 DSP3

20d 10%
20d
20%

DSP3
DSP3 100 /g

DSP3

DSP3
DSP3
DSP3

16 17

120 r —&— Sterilized soil
—{— Native soil
100 £
o~
= 80
o
)
Z 60 | —&— Sterilized soil added with DSP3
% —— Native soil added with DSP3
2 40
g
9
20
0 .
0 5 10 15 20 25
t/d
3 DSP3

Fig.3 The curve on degrading rate of chlorpyrifos in the different treated
soils with strain DSP3

DSpP3
DSP3
16S
rDNA
Alcaligenes faecalis 16S rDNA
97 % G+C % 56.8% Alcaligenes
faecalis ATCC 8750" DNA-DNA
85% DSP3  Alcaligenes faecalis
DSP3 10° /g
DSP3
DSP3
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Isolation and characterization of a chlorpyrifos degrading bacteria
and its bioremediation application in the soil

YANG Li' ZHAO Yu-hua' ZHANG Bing-xin® ZHANG Xin’

! College of Life Science % College of Agriculture and Biotechnology ~ Zhejiang University ~Hangzhou 310029  China

Abstract A strain DSP3 capable of utilizing chlorpyrifos as the sole carbon and energy sources was isolated. Based on
the results of phenotypic features phylogenetic of 16S rDNA sequence DNA G+ C mol% and DNA homology between
strain DSP3 and reference strains the strain DSP3 is identified as Alcaligenes faecalis. The degradation rate of

chlorpyrifos was at 98.6% 100mg/L in liquid culture medium within 18 days and nearly 100% 100mg/kg in soil
within 20 days respectively. An addition of strain DSP3  10° cells/g to soil resulted in a higher degradation rate than
noninoculated soils. The different degrading rate of chlorpyrifos in four types of treated soils suggests that the dissipation
is mediated by the activity of the soil microorganisms.

Key words Chlorpyrifos Biodegradation 16S rDNA  Alcaligenes faecalis
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