Original Article

Immobilization of Organophosphorus Hydrolase on the Surface of
Bacillus subtilis Spores by the Adsorption Method

Soudeh Khanamani Falahati-Pour’, Abbas Sahebghadam Lotfi®",
Gholamreza Ahmadian®, Amin Baghizadeh*

1- PhD. Candidate, Department of Industrial and Environmental Biotechnology, National Institute of Genetic
Engineering and Biotechnology (NIGEB), Tehran, Iran

2- Professor, Department of Clinical Biochemistry, Faculty of Medical Sciences, Tarbiat Modares University,
Tehran, Iran

3- Assistant Professor, Department of Industrial and Environmental Biotechnology, National Institute of Genetic
Engineering and Biotechnology (NIGEB), Tehran, Iran

4- Associated Professor, Department of Biotechnology, Institute of Science and High Technology and
Environmental Sciences, Graduate University of Advanced Technology, Kerman, Iran

“Corresponding Address: P.O.Code: 1411713116, Department of Clinical Biochemistry, Faculty of Medical Sciences,
Tarbiat Modares University, Tehran, Iran
Email: Lotfi_ab@modares.ac.ir

Received: 17/Aug/2014, Accepted: 17/Dec/2014

Abstract
Objective: Organophosphorus (OPs) compounds are widely used in many pesticides,
insecticides and chemical nerve agents. These compounds are hazardous for humans and
the environment. Organophosphate hydrolase (OPH) is a homodimeric protein initially
isolated from Pseudomonas diminuta MG and Flavobacterium species. This enzyme is
able to degrade a broad spectrum of toxic OPs compounds. Using immobilized OPH
commonly presents a variety of advantages versus the free form of the enzyme.
Advantages include an increase in stability, cost reduction by simple recovery and
reutilization of the enzyme, quick and easy separation of the reactant and product in the
reaction medium.

Methods: Plasmid pET-26b (+) was used to generate the OPH protein under the control
of the T7lac promoter. E. coli BL21 (DE3) pLysS was used as the host for expression of
the OPH enzyme. Recombinant OPH was secreted into the extracellular medium and the
purified enzyme was immobilized on the surface of Bacillus subtilis spores by the
adsorption method, for the first time.

Results: Approximately 42% to 45% enzymatic activity was determined to be associated
with spores. Optimal pH and temperature of the enzyme were not altered by the presence
of the spores. Thermo and pH stabilities of the immobilized enzyme was higher than the
free form of the enzyme.

Conclusion: Bacillus subtilis spores are safe for humans and the environment. Therefore
this system can be considered an environmentally friendly biocatalyst for degradation of
OPs.
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