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Investigation of decontamination of nerve agents using organophosphorus hydrolase

Ohmori, Takeshi
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To improve the decontamination method at chemical terrorism, we attempted to apply
organophosphorus hydrolase(OPH) for degrading the nerve agent, such as sarin or VX. We attempted to intro
duce point mutation in OPH gene in order to construct the OPH enzyme that can hﬁdrolyze nerve agents effic
iently. Five types of mutant OPH enzymes were constructed, and studied for the higher degradation activity
for the nerve agents. The activity assay proved that the substitution of Tyr at 254 to His lead to the re
markable improvement of the activity toward VX that could not be decomposed by the wild-type OPH. We also
tried to develop an OPH-immobilized column for efficient nerve agent decontamination and the immobilized O
PH was able to degrade nerve agents. Our results suggest the possibility for developing a powerful and eco
logical nerve agent detoxication system using OPH.
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Sphingobium fuliginis
ATCC 27551
SP medium (Glucose 1%, Yeast Extract
0.5%, Casamino acid 0.5%, (NH4)2SO4 0.2%,
K2HPO4 0.2%, MgSO4-7H20 0.01%)
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DNA OPH PCR
E. coli
pUC118
pTV118N
Escherichia coli DH5a
37 LB
LB
OPH B eu ®Tyr
257His

PCR in vitro mutagenesis kit

Forward
5- CATGTTCTTTCCTGCGTTA-3’
Reverse

Leu™*Tyr
5- AATCGCATCGAATATGGCGGGTCGAA-3’

Leu™Asp
5- AATCGCATCGAATCTGGCGGGTCGAA-3’

His® Leu
5-ACCAATCGCACTGAGCGGGATGTAGTCT
AGACCGAT-3’

Tyr®™*His
5-CAATCGCACTGTGCGGGATGTGGTCTAG
ACCG-3’

Tyr™Arg His®Leu
5-CAATCGCACTAAGCGGGATACGGTCTAG

ACCG-3
2
Forward
5- CATGATTACGAGTTCCGGCGAT-3’
Reverse

5- GTTTTCCCAGTCACGAC-3

OPH DNA

2 ml 200 ml

LB
16
Isopropyl-p-D-thiogalactopyranoside
IPTG 1 mM
50 mM
Tris-HCI pH7.2
40,000 x g

SDS-
SDS-PAGE
2 OPH
OPH
4 4
4 mM 50
mM Tris-HCl pH9.0 2.4 mL
25
p-
410 nm
1
p- € 410 =
16,600 M1cm™
0.3 mL 200 mM
Tris-HC1 pH8.5 0.1 mL
VX
50 ppm 37 20
1 mL
10 ppm
1
pL

Agilent 6890/5973
DB5-ms (30mx 0.25 mm i.d

0.25 um)
1.0ml/min
250
40 (1min) - 20 /min -
290
m/z40 500
3
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pET15b Novagen
His-Tag
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OPH 3
HindIII
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Ncol  HindIII
pTV118N
pTV118N-His-OPH
Escherichia
coli DH5a 37 LB
LB
His Bind
Purification Kit Novagen 1

1.25 ml

Binding buffer10 ml

His Bind Purification Kit
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Binding buffer 12 ml
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CNBr- d Sepharose4B

His-Tag OPH 1 ml
OPH
()
His-Tag OPH 1 ml
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KGU0094 "Leu *Tyr *His
KGU0146 Leu™*Tyr
KGU0211 Leu™*Asp
KGU0225 His™Leu
KGU0227 Tyr®™His
KGU0245 Tyr®™Arg His®'Leu
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OPH KGU0211
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KGU0227  Co*
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Zn2+
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4
mM 50 mM Tris-HC1
pH9.0 ( 4
p_
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KGUO0160

100%(GA) 100%(GB) 84%(GF)

6296(GD) 319%(VX)

65%(GA)  51%(GB)

57%(GF) 45%(GD) 36%(VX)
OPH 35%(GA)
49%(GB) 27%(GF) 179%(GD) 0%(VX)
GB
GB
IMPA IMPA
GB 90%
GB 10%
2
OPH
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(6) CNBr Sepharose4B
VX KGU0227
His-Tag KGU0255

100%(GA) 55%(GB) 52%(GF)

359%(GD) 2096(VX)
429(GA)  31%(GB)

350(GF) 329%(GD) 38%(VX)
OPH 58%(GA)

249%(GB)  17%(GF) 3%(GD)  0%(VX)
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