[ Downloaded from jpmed.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22286241.1394.4.2.5.5]

[ DOI: 10.30505/4.2.133]

Journal of Police Medicine

Summer 2015; Vol. 4, No. 2: 133-140

Original Article

Design and Evaluation of Biosensor Expressing

Luciferase Reporting Gene under pbr Promoter

Received: 10 March 2015

for the Detection of Lead

Revised: 7 May 2015 Accepted: 21 May 2015

ABSTRACT

Esmail Nourmohammadi'
Majid Sadeghizadeh?”
Saman Hosseinkhani’
Mohamad Nourmohammadi*
Hoda Khoshdel Sarkarizi’®

'M.Sc., Molecular Genetics,
Dept. of Genetics, Faculty of
Biology Sciences, Tarbiat
Modares University, Tehran,
Iran.

Professor, Dept. of Genetics,
Faculty of Biology Sciences,
Tarbiat Modares University,
Tehran, Iran.

3 Associate Professor, Dept. of
biochemistry, Faculty of Biol-
ogy Sciences, Tarbiat Mo-
dares University, Tehran, Iran.

*Ph.D Candidate, Occupation-
al Health, Dept. of Health,
Faculty of Health, Iran Uni-
versity of Medical Sciences,
Tehran, Iran.

Ph.D Candidate, Anatomy
Sciences, Dept. of Anatomy &
Cell Biology, Faculty of Med-
icine, University of Medical
Sciences, Mashhad, Iran.

Background: Lead is one of the four metals that has most compli-
cation on human health. Although there has been no known vital ef-
fect for it, lead can be collected in living systems to be toxic. Lead
enters the environment by different approaches. One of the methods
for heavy metals impurity detection in environment is cellular bio-
sensor. Cellular biosensor is cell containing one reporting gene under
the control of promoter that is sensitive to an element (such as heavy
metals). One of the important operons in Ralstonia bacterium re-
sistance to heavy metals is pbr. This research was done to design bio-
sensor containing pbr promoter with Luciferase reporting gene in
E.coli (DH5a) as host.

Materials and Methods: The pbr promoter sequence with pbrR as
regulator gene in 634 nucleotide size was synthesized and Luciferase
reporting gene in pGL3 plasmid was located under this promoter.
Then the recombinant plasmid was transferred to E.coli (DH5a).
These bacteria were able to detect the lead in the environment and
were used to detect different concentrations of lead in medium.

Results: The least concentration of lead that can significantly ex-
press Luciferase reporting gene was 1uM and the most concentration
of it was 100uM. It seemed that the concentration above 100uM
caused decrease in reporting gene expression through toxic effects on
biosensor survival.

Conclusion: The results indicated that this biosensor can detect 1-
100 uMol concentration of the heavy metal "Lead" in aqueous solu-
tions.
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