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UNIQ-10 Genomic DNA Minipreps Kit NSBC-Sangon

1.2
minigel Bio-Rad Gel Scan Bio-Rad OD,s Ti-
tertek Uniskang [ ODgy, 752 MPAR
Shimadzu gas chromatograph GC-9A BOD N
1.3

Burk mineral solution K,HPO, 0.2¢g KH,PO, 0.8g MgSO, 0.2¢ CaSO,
2H,0 0.1g Na,MoO, 2H,0 0.0033g FeSO, 7H,0 0.005¢g NH, ,S0, 1.0g

1000mL pH 7.2 0.55x 10°Pa 30min
30°C 200r/min
30°C
1.4
20% 5% 50mg/L
MPAR
30°C 60d MPAR 50mg/L 800mg/L

200mg/L. PNP

56
1.5 DNA 16S rDNA
7 K/CTAB WBC-3 DNA

8 WBC-3 DNA 16S rDNA 5"AGA GTT TGA TCC

TGG CTC AG-3’ 5'"TAC GGT TAC CTT GTT ACG ACT T-3’ WBC-3
DNA 50 PCR 1 x PCR Mg™* free 1.5mmol/L
Mg’ 400nmol/L 200pmol/L. ANTP 0.38pL. Ex Taq Su/pL. DDW  PCR
94°C 3.5min 95C Imin 41°C 40sec 72C 1.5min 30
72°C  10min 4°C 1.0% PCR PCR
Bioasia BLAST GenBank 16S t'DNA
1.6 MPAR PNP
MPAR

25mL 4000r/min 10min 250mL
12mL 10mL. Na, SO, 50¢/L Smin

8mL
2.5mL

3mm  2.1m @ g s iR mlmsONa 1 o 20 3 %0.m/m, QFs,
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1 80 ~ 100 Chromosortb W AW DMCS 50mL/min
500mL/min 50mL/min 250°C 250°C 180°C
1pL 405nm
OD
1.7
40mg/L. 2 3-
24h 0Dy, 1.51.5 0.5 0D 0.75
10mg/L GGA 150mg/L + 150mg/L + 10mg/L /
5mg/L BOD N
400mg/L.  PNP WBC-3
4% SmL 40mg/L 30C 48h OD gy,
1.8
’ 60% ~
80% 50mmol/L. pH8.0
Tris-Cl 4°C PEG6000 SmL
10 Sephadex G-75 50mmol/L. pH7.5  Tris-Cl
SmL lem x45cm 0.2mL/min
PEG600 100ml.  Q Sepharose Fast Flow Imol/I.  NaOH
1/2
50mmol/L. pH10.0 Tris-Cl ImL/min
A 50mmol/L. pH10.0 Tris-Cl B 0.3mol/LL NaCl ~ 50mmol/L. pH10.0 Tris-Cl
6mlL/
SDS-PAGE
1.9
Bradford " BSA
1.10
2 ~10pL 10uL.  MPAR
1mmol/L 50mmol/L. pH8.5 Tris-HCI1 200pL 30C
OD 5 OD 5
30°C 1pmol
2
2.1
1
V.P.
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PNP 500mg/l.  30C
pH6 ~ 8 20°C ~40°C
16S rDNA GenBank 16S rDNA
1 Pseudomonas
sp. ML2 Pseudomonas plecoglossicida Pseudomonas puti-
da Pseudomonas sp.
WBC-3
1 Pseudomonas sp. WBC-3
1 WBC-3 165 rDNA GenBank Accession x 8000
No. AY040872 BLAST Fig.1 Transmission electron microgragh
0.
of strain WBC-3  x 8000
Table 1  BLAST analysis of 16S rDNA sequences showing
the classification of strain WBC-3
Bacterium for alignment GenBank Accession No. Identity
Pseudomonas sp. MI12 AF378011 1494/1497 99.8%
Pseudomonas plecoglossicida AB009457 1493/1498 99.67 %
Pseudomonas putida AF291048 1495/1501 99.6%
Pseudomonas putida strain ATCC 17390 AF074737 1490/1495 99.67%
Pseudomonas sp . isolate R1 AJ002805.1 1479/1481 99.87%
Pseudomonas putida strain ATCC 17453 AF094746 1474/1474 100%
Pseudomonas monteilii AF064458 1489/1493 99.73%
Pseudomonas putida strain ATCC 17514 AF094741 1475/1476 99.93 %
Pseudomonas putida strain ATCC 17642 AF094744 1487/1494 99.53%
Pseudomonas putida AB029257 1466/1470 99.73%
Pseudomonas sp. PH1 AF065166 1489/1499 99.33%
Pseudomonas putida strain MTB6 AF131103 1480/1488 99.46%
Pseudomonas sp. AJ007006 1459/1461 99.86%
Pseudomonas ¢f . monteilii AF181576 1487/1500 99.13%
Pseudomonas mosselii AF072688 1482/1493 99.26%
30 7 2.2 WBC3
. 300¢% 1 0.6
go 250 f 105 g
g E 400mg/L. PNP 20h
2 200} 104 &
E st {03 g 5% 300mg/.  MPAR
(73
§ 100 - 1022
50 - {01 MPAR PNP
0 0 -
025 5 10.5 t/h 225 28 345 WBC-3
2
2 WBC3 MPAR PNP
Fig.2  Methylparathion catabolism and p-nitrophenol 1 Smg /I: h 20h MPAR

degradation in batch culture

—-Methylparathion —4p—p-nitrophenol —#&—Cell density.

2.3 WBC-3
600mg/L PNP © hERFRMENHRAATIHSHEL %:// journals. inbOk~en
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1000mg/L. MPAR 30°C 28h OD ¢y,
200 ~ 300mg/L. MPAR 0.1%
) WBC-3 800mg/L
600mg/L. WBC-3
2000mg/L 1200mg/L. 3
1000 0.18 3500
~ 0.16 )
S = 3000
R 014 B
E 012 of 2 2500 o~
g o 010 S £ 2000 S
E g & S
% 400 0.08 -°§ % 1500 z
° 0.06 = S <
% 8 % 1000 g
0.04
g 20 £ 50
0.02
0 0.00 0
3 WBC3 MPAR
Fig.3 Tolerance to high-concentration methylparathion in
A basal medium and B 0.1% glucose-added basal medium
2.4 WBC3
BOD WBC-3
2 3-
3 4- PNP
2 4 5-T 2
2 WBC-3
Table 2 Evaluation of degradability of chemical substrates by the strain WBC-3
Substrates BODm Cell growth Degradability *
Methamidophos 0.39 0.3700 +
Phosemet 0 0.0299 -
Fenitrothion 0.26 0.0730 +
Diazinon 0.25 0.049%4 +
Quinalphos 0.18 - +
Phoxim 0.15 - +
Dimethoate 0.22 0.1500 +
Malathion 0.51 0.4906 +
2 4 5-Trichlorophenol 0 0 -
Pentachlorophenol 0 0 -
3 4-Dichlorophenol 0.21 -
2 3 -Dichlorophenol 1.52 1.5190 + + +
p-Nitrophenol PNP 0.22 0.1529
Hydroquinone 0.68 - + +
1 2-Dihydroxylbenzene 1.59 1.4920 ++ +
2 3-Diaminophenol 0.70 - + +
%+ denotes’ degradable” + + .denotes’ higher degradability” + + +" a very strong degradability” - no degrad-

ability” .
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BOD

495
2 3-
WBC-3
2.5 WBC-3
WBC-3
SDS-PAGE
33.5kD 4
M 1 2 3 4
66— &
4 WBC3
Fig.4 Purification of the organophosphate hydrolase from Pseudomonas sp. WBC-3
M. Low-range protein molecular weight marker
1. Fraction of 60% ~ 80% NH, ,SO, precipitation 2. Pooled fractions after Sephadex G-75 step
3. Pooled fractions after ) Sepharose FF step 4. Crude periplastic extract of Pseudomonas sp. WBC-3.
3
48 36%
3 WBC-C
Table 3 Purification of organophosphate hydrolase from Pseudomonas sp. WBC-3
Step Volume/mlL  Total protein/mg  Total activity/U Specific activity/ U/mg  Purification factor  Yield/ %
Periplastic fraction 40 102.00 222 2.2 1.00 100
NH,; ,S0, precipitation 5 48.10 197 4.1 1.86 88.7
Sephadex G-75 6 8.64 154 17.8 8.09 69.4
Q Sepharose FF 3 0.76 80 105.8 48.10 36.0
WBC-3
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BOD 2
—OH —NH,
WBC-3 .
WBC-3
PNP
1 2- 2 3

PNP

451

WBC-3 o

35+

3.0

251

g 20r

PNP 2 3- 15+

1.0

05}
PNP

0 i
200(1#) 20024)  600(1#)  600(2%)
> MNP 5 WBC:3
Fig.5 Inductivity of the degradative
capability of strain WBC-3
1 # . Cells from LB culture
PNP 2 # . Cells from PNP-additive basal medium.
PNP 4
4 PNP WBC-3

Table 4  p-Nitrophenol-induced lag period in the growth of strain WBC-3 on methylparathion .

MPAR concentration/ mg/L PNP peak time/h Turn-over time/h
100 3.5 5
200 <14 17
400 18 24
600 20 27
800 21 30
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Study on Pseudomonas sp. WBC-3 Capable of Complete
Degradation of Methylparathion

Chen Yali Zhang Xianen Liu Hong Wang Yinshan Xia Xiangming
Wuhan Institute of Virology — Chinese Academy of Sciences  Wuhan 430071  China

Abstract A bacterial strain was isolated from the polluted soil around Shashi Pesticides Factory

which was capable of complete degradation of methylparathion. Through chemotaxonomic character-
izations and phylogenetic inference based on 16S rDNA sequence analysis the strain was identified
as a member of the genus and was named as Pseudomonas sp. WBC-3. It can tolerate high-concen-
tration methylparathion up to 800mg/L in basic medium and up to 2000mg/L in 0.1% glucose medi-
um. Using 300mg/L. methylparathion as its sole carbon and nitrogen sources the strain was able to
degrade 15 mg of parathion per liter per hour and reached its stationary phase in about 22 hours.
The strain possessed broad-spectrum degradative capability to kinds of organophosphorus pesticides
and aromatic compounds. Its organophosphate hydrolase was purified from the periplasm of WBC-3
to homogeneity through a whole process consisting of ammonium sulfate precipitation Sephadex
G-75 gel filtration Q Sepharose FF ionexchange column chromatography. The purified enzyme
showed a single band on SDS-PAGE gel with an approximate molecular weight of 33.5 kD.

Key words Methylparathion Degradative strain  Pseudomonas sp. WBC-3 Isolation 16S 1D-
NA  Organophosphate hydrolase
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