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Production of Periplasmic Space-Secreted Organophosphorus Hydrolase from Recombinant
Escherichia coli for Degradation of Environmental Toxic Organophosphate Compounds
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ABSTRACT

In the present work, production of organophosphorus hydrolase (OPH) that is secreted in
periplasmic space of recombinant Escherichia coli was performed for degradation of environmental
toxic organophosphate compounds, paraoxon. The optimal conditions for enhancement of OPH
production were 1.0 mM isopropyl— 8 —D—thiogalactopytanoside (IPTG), 0.25 mM Co”*, and 0.1
mM ethylenediamine tetraacetate (EDTA). Under these culture conditions, the maximum OPH
production was 174 Unit/L - OD. In addition, 1 mM of paraoxon was completely degraded by OPH.
These results can be used as a bioremediation tool for removal of environmental toxic

organophosphate compounds remaining in soil and aquatic environment.

Keywords : recombinant FEscherichia coli, organophosphorus hydrolase, periplasmic
space—secretion, optimal condition, environmental toxic organophosphate, bioremediation
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[Fig.1] Gene map of recombinant plasmid.

(T7lac, Promoter; Tat, signal sequence;
OPH, organophosphorus hydrolase; (His)s,
hexahistidine affinity tag)
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[Table1] Physical Characteristics of Paraoxon

Property Value
Molecular weight 275.21g
Specific gravity 1.2683

Boiling point 169~170C
Solubility in water 2400u9/ml
HIS 55
'
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[Fig.2] Structure of OPH enzyme.
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[Fig. 3] Effect of IPTG concentration on

cell  growth (A) and OPH
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