[ Downloaded from jpmed.ir on 2026-06-18 |

[ DOR: 20.1001.1.22286241.1394.4.1.8.6 ]

[ DOI: 10.30505/4.1.9]

Journal of Police Medicine

Spring 2015; Vol. 4, No. 1: 9-16

Original Article

Production of a Mutated Iranian Luciferase by SDM for Using

in Medical Diagnostic Assays

Received: 1 February 2015

Revised: 4 May 2015 Accepted: 20 May 2015

ABSTRACT

Zahra Sobhani Damavandifar®
Saman Hosseinkhani>®

Reza Hassan Sajedi’

'PhD Student, Biochemistry,
Biochemistry Department,
Biological Sciences Faculty,
Tarbiat Modares University,
Tehran, Iran.

“Professor, Biochemistry De-
partment, Biological Sciences
Faculty, Tarbiat Modares Uni-
versity, Tehran, Iran.

3 Associate Professor, Bio-
chemistry Department, Bio-
logical Sciences Faculty,
Tarbiat Modares University,
Tehran, Iran.

“Corresponding Author:
Saman Hosseinkhani
Tel: (+98)2182884407

e-mail: saman_h@modares.ac.ir

Background: In the bioluminescence phenomenon which has been
observed in many organisms, a luciferase catalyzes the oxidation of
luciferin to oxyluciferin and a visible light is produced. Light produc-
tion of luciferase is one of the most sensitive tools in the detection of
ATP for measuring microbial contamination, study of protein-protein
interactions in cells and construction of biosensors and genetic biore-
porters. In spite of these applications, the weakness of firefly lucifer-
ase is its rapid inactivation. Many studies have been done to develop
thermostable luciferases by site directed mutagenesis. One of these
modifications was LRR mutant in which the Leu300 was substituted
with Arg in the E*>*RR*® Lampyris turkestanicus luciferase as tem-
plate. LRR was more thermostable than the wild-type but with only
0.02% activity.

Materials and Methods: In this research by using the method of
site-directed mutagenesis, glutamate 270 was substituted with ala-
nine in LRR mutant as template. The kinetics parameters of the mu-
tated enzyme were determined and its structural characteristics were
also investigated with fluorescence and CD spectroscopy.

Results: The kinetics results revealed that the mutant 270 was more
active than LRR. Furthermore the structural studies showed the sig-
nificant changes in secondary and tertiary structures in the mutated
enzyme in comparison with LRR and wild-type samples.

Conclusion: The 270 mutant was more active than the LRR and it
is recommended that this mutant be used in medical assays kits pro-
duction.

Keywords: luciferase, site-directed mutagenesis, enzyme activity,
three dimensional conformation
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