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Abstract

Many progressing biological researches have been done in advance
molecular laboratory at college of science Al-Mustansiriyah university.
Therefore many consequences were appeared like contamination area with
ethidium bromide, infectious pathogens and chemical toxic materials so many
practical steps have been done to over takes these consequences such as
replacement the conventional PCR with Real-Time PCR, replacement gel
electrophoresis with automated gel electrophoresis, replacement ethidium
bromide with other safe stains also used PCR stations and biosafety cabinet,
to improve biosafety level in molecular laboratory.

Keywords: Biosafety, Molecular Laboratory, ethidium bromide, Real-Time

PCR, gel electrophoresis.
Introduction

Biosafety is extensive loss prohibition of biological integrity, focusing both on
ecology and human health. So these prohibition mechanisms include
conduction of methodical reviews of biosafety in laboratory environment,
furthermore hard guidelines to follow. When we entered in the new
millennium, the application of DNA technologies have been occupied wide
range in filed molecular genetics great payoff in the service ofhumanity,
especially in pathogens detection, mutation detection, virus detection and
sequencing, gene therapy additional to important role in detection the SNP
that play role in genetic diseases and cancers furthermore in forensic DNA.
So these technologies were applied in many laboratories in (researches lab,
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university lab and heath lab).Despite of the great benefit, these technology
have many consequences it important to highlight these consequences

Furthermore each year new chemical enter market and generate an
increasing volume of residue raising health and environment concern
although these chemicals describe as toxic, have a proportion hazard that not
classified can do harmful biological effect. So the evaluation of biohazards
periodically and doing assessment to biorisk which ensure the biosafety in lab
and health workers.Especially the Biosafety is used to protect from harmful
incidenceadditional to high security facilities are demanded when dealing with
synthetic biology belong to the possibilities of bioterrorism acts or release of
hazardous chemicals or organisms into environment.

Objective and Goals: evaluate the biohazardous in molecular lab and estimate
the assessment of biosafety levels to improve biosafety and good working
practice in lab. So the complete comprehensive of experimental risks that
associated with synthetic biology is assisting to enforce the knowledge and
performance of biosafety.

Material and methods

Conduct a laboratory risk assessment with assistance of biosafety committee
and specialized persons was done to describe the research activities in the
lab, identify the organisms and biological materials was used in lab, describe
the risk associated with laboratory procedures and appropriate controls and/
or practices to minimize those risk. As it appear in diagram below.

Results and discussion
Polymerase Chain Reaction(PCR)

In conventional PCR used many chemical reagents like mastermix this
contain some toxic dyes to person and environment ,furthermore the PCR
product should be electrophoresis in gel electrophoresis by using agarose and
ethidium  bromide dye (3,8-dimmino-5-ethyl-6-phenylphenanthridinium
bromide), which interacting agent used in molecular genetics and structures
studies of DNA and chromatin, EB showed the ability to inhibit cell growth in
tissue culture even in low concentration additional to mutagenic capacity. EB
was used in electrophoresis to sized, and detected PCR product under UV
trans-illiumiator.
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UV trans-illiuminator consider carcinogenetic to skin and destroyed collagen
layer.PCR techniques required a suitable area one of the most important
criteria that demanded wide area from the bench lab, as shown in figure (1).

PCR
BENCH

Figure (1) bench lab crowded with equipment

from these three steps of PCR techniques the electrophoresis representative
the hazardous stepto person and environment especially when we dealing
with viruses because the possibility of infection by virus while loading the
sample or laboratory contamination of the environment also the agarose and
buffer contaminated with virus and ethidium bromide dye, it very
carcinogenetic additional to contaminate all the equipment and working area
with it furthermore contaminate the swage.

In this case we work hardly to overtake this problems in our lab by using:

Firstly : Real-time PCR technique is more accurate and sensitive in molecular
genetics also the result appear after one step, detection by fluorescent dye
inside the instrument and the product can directly disposal, so this technique
devoid us the toxic dye, UV, contamination and takes short time as shown in
figure (2)
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Figure (2) Real-PCR from Bio-Rad

Secondly: using PCR station and biosafety cabinet to avoid lab
contamination and provide limit working area with power full of sterilization by

UV as shown in figure (3)

Figure (3) PCR station and biosafety cabinet

Thirdly: replacement the ethidium bromide dye with diamond dye it is more
safe and has high efficiency to bind with nucleic acid as shown in figure (4)
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Figure (4) agarose gel stained with diamond dye

Fourthly: experion electronic gel electrophoresis technique is very accurate
and sensitive to nucleic acid band (can separate two band have differences
up to 5bp), protein and RNA integrity so this technique devoid us using
agarose and toxic dyes also the result appear only after 20 mins.figure (5)
show the hazardous area while figure (6) show the experion electronic gel
electrophoresis system space

Figure (5): crowded area with hazardous
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Figure (6) experion electronic gel electrophoresis system

Conclusion

As an college of Science related to ministry of higher education and scientific
research, this project will improve the safe work practices in molecular
laboratory that deal with synthetic biology to ensure maintenance a safe
working environment in all research and teaching laboratories where the
biological material are used additional to establish biorisk management
system.

Recommendation

1

Increase personal understanding to the risks connected with work in
laboratoryby offering appropriate training to mitigate those risks and
follow the required safety practices in their work.

2- Determining the roles, responsibilities and procedures of the labs and
changing according the needs.

3- Provide the emergency plans for spills and/ or personal exposure as
set by safety committee.

4- Ensure the performance of all safety equipment used in the laboratory
including personal protective equipment, biosafety cabinet,aerosol
proof centrifuges, etc.

5- Reported any significant problems belong to research accidents and

illness to the workers in the laboratory.

Implementing and following the legal instructions

6
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Global and Sandia international laboratory to developing our skills in biorisk
management.
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