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ABSTRACT

AIMS: Gene editing as a molecular knife has provided a powerful tool to edit the genome
inside living organisms’ bodies. Despite all the benefits, this technology has many biosecurity
concerns that have prompted the international community to develop specific implementation
guidelines. This study aimed to investigate the risks of gene editing technology from the point
of view of biosecurity and to determine its defense strategies.

MATERIALS AND METHODS: This review was conducted in the fall and winter of 2022-23.
The study’s method was based on the observation and interpretation of the data obtained from
relevant scientific articles and books. Scientific books and articles were searched by searching
the keywords Germline Gene Editing, CRISPR, Biosecurity, CRISPR War, Biohacking, CRISPR
babies, Do It Yourself, Islamic Bioethics in PubMed, Scopus, Researchgate databases and also
the Google search engine was searched and checked in English.

FINDINGS: The advent of genome editing technology has created a new paradigm in which
the human genome sequence can be precisely manipulated to achieve a therapeutic effect.
However, embryo editing and the design of programmed humans (super-humans) are
considered one of the challenges and risks of gene editing biosecurity. Also, this technology is
mentioned as a dangerous tool for biohacking and bioterrorism in the design of personalized
bioweapons and emerging agents.

CONCLUSION: CRISPR-based bioweapons have destroyed the logical and strategic balance of
power that has kept the world immune from using weapons of mass destruction. The world is
facing a potentially more dangerous technology than nuclear weapons. As a result, establishing
appropriate international and ethical laws is necessary to prevent the potential dangers of this
technology and to deal with it.
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INTRODUCTION and HISTORY of GENE EDITING
After the first presentation of the term
biotechnology by Karl Erky, a Hungarian
agricultural engineer, perhaps few peopleimagined
this technology would be used in offensive aspects
and against human society. At the beginning of
the work, biotechnology was presented as a clear
and suitable solution for human society to create
suitable treatment conditions, healthy nutrition,
better life and a hopeful future. However, over
time, the dark aspects of this technology in the
form of bioterrorist threats were brought up, and
this led to the use of the title “Dark Biotechnology”
for bioterrorism attacks in the colored names of
biotechnology. [1, 2]. In the military developments
of the last century, which were rooted in
technology, various scientific branches, including
modern chemistry and physics, have been the
main factor. Current trends indicate that the next
evolution will be rooted in biological science.
The development of biological technology has
facilitated the development of biological weapons
and threats, and the third wave of technology
in the history of the development of weapons
of mass destruction will be biological. The
possibility of dual military and civilian use lies in
biotechnology. In other words, biotechnology can
be helpful and harmful. Based on this, the sciences
related to biology, especially genetic engineering
and biotechnology, in addition to being able to
be used to advance medical and therapeutic
sciences, at the same time, these researches can
be developed with the cover of medical research
in the military field and every day designed and
produced newer biological agents. In the first case,
we will see progress in human health and society,
but in the second case, it will cause bioterrorism
attacks and human deaths. Such threats result
from new technologies that, in addition to making
progress in science and technology, also enable
the production of new microorganisms (artificial
synthesis) [3-6]. It is necessary to explain that in
2012, an American person published an article
entitled “The Future of Biological Threats” in the
Journal of Microbial Biotechnology, in which he
claims one of the three theories of the extinction
of human society, after the possibility of a large-
scale nuclear war and a vast meteorite collision to
the ground, causing contagious infectious disease
[7]- The turning point of developments related to
biotechnology was the beginning of the human
genome project, which began in 1991, and finally,
with the holding of an international conference
in the White House (2000), the completion of the
human genome project to the global community
with the presentation of the main executives of this
project (Francis Collins and Craig Venter) and was
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announced with the presence of the President of
the United States (Clinton). With the completion of
the human genome project, complete information
about the human genome was provided to human
society. With this information, the defective and
functional genes were fully identified. Therefore,
the sensitivity of individuals and families to
microorganisms and dangerous diseases or their
resistance was determined [8, 9].

Gene therapy has historically been defined as
adding new genes to human cells to treat genetic
diseases. However, the recent advent of genome
editing technologies has created a new paradigm
in which the human genome sequence can be
precisely manipulated to achieve a therapeutic
effect; this involves correcting disease-causing
mutations, adding beneficial genes to specific
locations in the genome, and removing harmful
genes or genome sequences. Understanding the
genetic basis of hereditary disease led to the initial
concept of gene therapy, in which suitable foreign
DNA replaces defective DNA in people suffering
from genetic defects. More than 40 years of
research in the field of gene therapy process shows
that the simple idea of gene replacement is much
more complicated to perform safely and effectively
[10, 11]. Many of these challenges have focused on
fundamental limitations in precisely controlling
how genetic material is transferred into cells.
Nevertheless, there are technologies for adding
foreign genes that have made significant progress
in this field. Potential clinical results have now
been demonstrated in a wide range of strategies
and medical indications, but several challenges
remain. Integrating therapeutic transfer genes
into the genome to maintain stability in the cell
may affect gene expression and its unwanted
effects on nearby genes. In addition, some genes
need to be more significant to transfer by vectors
quickly. Finally, foreign genes cannot always be
introduced directly into dominant mutations or
defective genetic material. To solve the problems
related to these basic limitations, conventional
methods have emerged to make precise and
targeted changes in the genome [12, 13]. In this
regard, genome editing is a practical, versatile,
and preferred tool for functional gene research,
gene therapies, and precise breeding of crops and
domestic and attractive animals for practical and
industrial research [14, 15].

Genome editing research started in the 1970s. The
first major step in gene editing was achieved when
researchers showed that when a piece of DNA
enters a cell, it can enter the host genome through
homologous recombination and implement the
desired changes in the cell. This development
came when it was found that in eukaryotic cells,
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more precise gene targeting mechanisms could be
achieved by inducing a double-strand break in a
specific genomic target. In addition, the scientists
found that if a synthetic DNA restriction enzyme
was introduced into the cell, it could recognize the
DNA at specific locations and cut it into double
strands, subsequently repaired by HDR (Homology-
Directed Repair) and NHE] (Non-Homologous
End-Joining) mechanisms resulting in homology-
based insertions, deletions, or repairs [16, 17].
Among the different methods and mechanisms of
gene editing, CRISPR-Cas9 technology (the fourth
generation of gene editing) has surpassed other
methods. Two female scientists introduced this
technology to the scientific community in 2012,
making them proud to receive the Nobel Prize in
Chemistry in 2020. It is necessary to explain that
some sources have announced the beginning of
the first research related to gene editing in 1987,
which indicates the existence of initial ideas in this
regard. However, its expansion has been observed
since 2000. CRISPR stands for Clustered Regularly
Interspaced Short Palindromic Repeat, which has
been mentioned in various sources. The CRISPR-
Cas9 system was developed after other gene
editing systems called meganucleases (a class
of endodeoxyribonucleases), ZFNs (Zinc-Finger
Nucleases) and TALENs (Transcription Activator-
Like Effector Nucleases) due to its unique features,
it attracted the attention of researchers, so the
publication of articles and inventions in this field
shows great growth (Figure 1). It should be noted
that most of the research in this regard is dedicated
to cancer, AIDS, and hepatitis [18, 19].
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Figure 1) The amount of published articles related to
gene editing from 2005 to 2018
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MECHANISMS of GENE EDITING

Gene editing can change an organism’s DNA
sequence, essentially engineering its genetic
makeup. This processis carried out using enzymes,
specifically nucleases that are engineered to target
a specific DNA sequence. They introduce cuts into
the DNA strands, allowing the removal of existing
DNA and inserting replacement DNA. In other
words, the gene editing tools developed today
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can create double-stranded breaks in the genome,
and by repairing these breaks, the process of gene
editing can be developed. There are four methods
of gene editing: gene destruction or mutation, gene
deletion, gene modification and gene insertion.
Based on this, researchers use different tools
capable of creating double-strand breaks in DNA
to create various changes in the genome. Specific
nucleases for gene editing include engineered
target sequences and restriction enzymes. After
the programmed nuclease cleaves the target
gene to introduce double-strand breaks (DSBs),
molecular repair proceeds via two fundamentally
different mechanisms: homology-directed repair
(HDR), in which broken DNA is repaired using a
homologous DNA sequence as a template, and
non-homologous end joining (NHE]), in which
broken ends in a non-homologous DNA sequence
are rejoined. The HDR repair mechanism, which
allows the insertion of a template DNA to correct
or insert a particular sequence at the site of a DNA
break, facilitates accurate copying of the template
to a specific location in the genome and repairs the
homologous DNA break.

In contrast, the NHE] repair mechanism leads to
small insertions or deletions (indels) at the desired
site or breaks [20, 21]. As a result, this mechanism
can be an efficient way for defective genes to
function. As mentioned, today, four different types
of nucleases that bind to DNA are used in gene
editing: Meganucleases, Zinc-Finger Nucleases
(ZFN), Transcription Activator-Like Effector
Nucleases (TALEN) and Cas9 Nuclease, which is
the most recently discovered type [22, 23]. Table 1
compares these four nucleases regarding features
and mechanism of action. Their performance is
also shown in Figure 2.

ADVANTAGES of GENE EDITING TECHNOLOGY
Gene editing is essential and valuable in various
industrial and research fields. In the continuation
of the recent exciting developments in the ease of
use, features and characteristics of gene editing
technology and their application in different fields
are examined [24-26].

Human Health: gene editing technology creates a
fundamental change in gene therapy. It can treat a
wide range of diseases (such as diabetes, cancer,
cystic fibrosis and sickle cell anaemia) that have
not been possible to treat with this technology.
All cancers result from numerous diverse
mutations that lead to the excessive growth
and proliferation of cells and the emergence of
malignant phenotypes. The site of the event and
the area disrupted by these mutations can be
classified into four categories: oncogenes, tumor
suppressors, epigenetic factors and chemotherapy

€202 ‘L ®nss| ‘ZL oA ANIOIAIIN 301104 40 TVNINOr w


http://dx.doi.org/10.30505/12.1.9
http://jpmed.ir/article-1-1171-fa.html

[ Downloaded from jpmed.ir on 2026-06-06 ]

[ DOI: 10.30505/12.1.9]

Ty o) Wy oS (e a

6% A @ 0 goy)

Gene editing: biosecurity challenges and risks

ISSN: 2383-3483; Journal of Police Medicine. 2023;12(1):e9

Table 1) Comparison of different genome editing methods

Nuclease
Mechanism Meganuclease ZFNs TALEN CRISPR/Cas9
of action
DNA system Protein-DNA Protein-DNA Protein-DNA RNA-DNA
Synonymous with targeting 12-45 games 18-36 games 30-40 games 22 games
Price Much Much medium Low

Off-target events Low Comparable Comparable Comparable

release therapy simple simple complicated medium

Multiple targeting complicated complicated complicated simple

Relatively non-

Relatively non-

specificity (off target Very specific T exclusive o
P v get) rysp specific specific
Requires dimerization no Yes Yes noVector
noVector simple complicated complicated medium
packaging
A. Meganucleases
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Figure 2) A picture of the mechanism of targeted nucleases
for gene editing. (A) meganuclease, (B) ZFNs, (C) TALENS, (D)
gene editing process using CRISPR/Cas9 technology

resistance genes. CRISPR-Cas9 technology, as
a powerful tool with high characteristics, can
correct these mutations and treat cancers derived
from them. Since oncogenic changes in several
cancers lead to increased cell proliferation and
malignancy, oncogenes such as tyrosine kinase
receptor Erb2 can be directly targeted by CRISPR-
Cas9 technology. From a complementary point of
view, the CRISPR-Cas9 method can create cancer-
causing mutations in human cell lines and animal

models. In this regard, lung cancer cell lines, acute
myeloid leukaemia, and liver and pancreatic cancer
have been developed. Crisper-Cas9 technology
can also be used in animal models suffering
from various diseases (from hereditary diseases
to cancers). It has created heritable changes by
CRISPR-Cas9 technology and direct targeting of
one or more bilateral in the animal egg. Among
the transgenic animal models, most of the tests
are based on mouse models. However, researchers
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have succeeded in making models of non-human
primates by targeting multiple genes. The
advantage of these models is in the reconstruction
and the possibility of investigating complex human
diseases such as neurodegenerative diseases.
However, mouse models have more advantages
than others, such as the cost of working with them,
and in addition, mouse models are very suitable
for extensive mutagenesis studies in vivo [25].
New Materials: By using these technologies, it is
possible to achieve the synthesis of new materials
that can be used in various applications, such
as the release of oral drugs or the production
of biosensors.

Drug Development: Engineered cells can be
produced using these technologies that produce
drug production optimally and efficiently. In
addition, it significantly reduces the cost of the
drug and provides easy access to the drug.
Research Applications: With technologies such
as gene editing, new animals and cell models can
be designed and produced, which will help us
learn more about diseases and test new drugs and
vaccines on those cell and animal models.
Agriculture: By using gene editing tools, it is
possible to modify the seeds of agricultural products
without harming other genes. Based on this, it is
possible to obtain agricultural products that can be
resistant to infections and environmental damage,
and as a result, food security can be improved.
Bioenergy: With the help of tools such as gene
editing, it is possible to produce biofuels (green)
biofuels. Therefore, it is possible to increase and
optimize the production of biofuels such as ethanol
in algae cells or seeds by modifying the metabolic
and biochemical pathways of the relevant cells
[24-26].

Criminology: By combining CRISPR technology
with DNA fingerprinting technology, new methods
can be developed in criminal identity detection and
criminology. DNA (genetic) fingerprinting is a method
that was first presented to the scientific community
and criminology experts in 1985 by Alec Jeffrey using
repeatable variable sequences of 15 to 100 games
called VNTR (Variable Number of Tandem Repeat).
Genetic fingerprinting allows specialists to determine
the differences and similarities between people based
on specific DNA samples. Based on this, peoplers
communication can be observed and identified at
crime scenes. According to each person>s VNTR
sequence, gRNA (gene editing diagnostic tool) can
be designed. Based on this, a fluorescently labelled
DNA sample from the victim (in a crime) can be
prepared and checked for matching with the
VNTR sequence of the victim. CRISPR can also be
designed to scan DNA or find a specific VNTR. In
the CRISPR DNA scan, if CRISPR fails to target the
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VNTR, it will not bind to it, meaning no fluorescent
dye will appear under UV light. However, if
scanning is performed and the target is identified
and bound, a fluorescence signal is generated,
meaning the VNTR can be present in the DNA [27].

RISKS of GENE EDITING TECHNOLOGY

In today’s world, the increasing importance
of the knowledge of biology as a basic science
is undeniable. As a result of deep studies and
many investigations, the boundaries of biology
and the findings related to the knowledge of
nature have been expanded tremendously.
The volume of resulting information and its
increasing growth cannot be compared to any era.
Today, biotechnology, as a branch of biological
applications, has progressed more than at any
other time. Due to its applications in health,
hygiene and the economy, its importance and
value have increased daily. These important
advances in biotechnology are mainly due to
advances in instrumentation and their application
in developing the frontiers of biology. The most
remarkable developments of this knowledge and
technology have been achieved in ecology, genetics,
microbiology, molecular biology, biochemistry,
cell culture technologies and process engineering.
The emergence of the new sciences of genomics,
proteomics, bioinformatics, systems biology,
synthetic biology and gene editing has also
resulted from these developments. On the other
hand, today, biology is exposed to hostile abuse as
much as chemistry in World War I and physics in
World War II. The enormous force of international
trade that underpins this basic science has driven
it to innovations that, along with its marketable
medical value, may also be used for destructive
purposes. If a country exploits science and
technology in biological fields, it can reveal one
of the most serious problems of humanity that
it has not faced so far. If the production of a new
generation of bioweapons is pursued with force,
especially if used to control and conquer humans,
it can cause dangerous technological competition.
If the force of biotechnology is not politically
contained, it will be able to invent scientific
methods that will change the way war is conducted
and increase the means of civilian sacrifice. It
should be noted that the discussions discussed
below do not in any way attempt to magnify the
possible risks of biotechnology; because such a
possibility exists with any other technology, both
those that are widely used in societies today (such
as IT and telecommunications) and those that will
emerge in the future in the field of health (such
as gene editing, artificial synthesis, and human
creation). Such studies can also show the potential
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capabilities of biotechnology in promoting new
defense capabilities; so that the guardians of the
country’s biological defense pay special attention
to the potential of this technology for defense
purposes (such as providing new treatment trends
and new diagnostic methods in the direction of
biological defense).

Among the various technologies proposed in
the field of life and health today, gene editing
technology can cause irreparable risks to the
biological security of societies. Now genome
editing is much easier, faster, cheaper and more
efficient than ever before (just like editing an
article on a computer) and helps researchers in
various scientific fields. The fourth generation
of gene editing, CRISPR-Cas9, can handle new
editing programs, from viruses and bacteria to
animals, plants and humans. However, as this
technology develops, how should it be controlled?
While expressing concern about the negative
consequences of the development of gene
editing technology, Professor Jennifer Doudna,
the discoverer of Cas9 nuclease and 2020 Nobel
Prize winner, has received $3.3 million in funding
from the US Defense Advanced Research Projects
Agency (DARPA) to investigate anti-CRISPR
solutions. The red line of this technology is the
manipulation of the human embryo [28-30].
It should be remembered that CRISPR-based
genome editing technology has caused a
tremendous revolution in medical sciences and
other scientific fields. This technology, developed
for about a decade, has fascinated scientists. In a
way that it allows a person with less than a high
school education to edit the genome of any animal
or plant. High school students are now using this
technology to perform experiments that were
previously only dreams for most scientists. Much
of the scientists’ research has focused on the
tremendous potential of using genome editing to
treat cancer. This work is based on the familiarity
and understanding of the new model of the cancer
network, which examines how cancer cells are
controlled. New gene-based approaches for cancer
treatment have suggested using genome editing as
an effective tool. Unfortunately, while we can cure
cancer using CRISPR, we can also create cancer
using the same technology.

Based on this, researchers will have been able
to design cancer models on the computer. The
possibility of artificially creating cancerous tumors
will also be provided when they can treat cancer
patients with CRISPR. Therefore, the cancer bomb
can be implemented using CRISPR. As a result,
today, CRISPR technology is proposed as a new
biological weapon, and scientists warn about its
biosecurity consequences [31, 32]. The very simple
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application of CRISPR makes this technology
potentially very dangerous. This technology
has features that make it an ideal military and
bioterrorist weapon and has been favored by
biohackers. Mr. Josiah Zayner, one of the pioneers
of biohacking and the founder of Odin Company
since 2006, offers online training and simple gene
therapy kits based on CRISPR technology to his
customers around the world, who, in addition to
the simple training of gene editing, can design and
produce genetically engineered products (such as
the green tree frog with the high growth rate) [33].
Based on this, it seems that in the not-too-distant
future, we will see the design and production of
biological weapons (mass destruction) based on
CRISPR, which will be even more dangerous than
a nuclear bomb. According to some scientists,
nuclear weapons are obsolete because they are
complicated to maintain. From a military point of
view, CRISPR weapons are considered far superior
to nuclear weapons and will probably replace
them. These CRISPR-based editing features make
it very easy to weaponize. It is possible to create an
engineered virus that edits CRISPR in a completely
controlled manner so that only humans whose
genomes have specific characteristics are killed or
disabled by the virus. The importance of CRISPR
biosecurity is so high that scientists have warned
about the design and production of programmed
humans and editing on human embryos and are
drafting national and international laws in this
regard. It is necessary to explain that the Chinese
scientist, He Jiankui, on October 8, 2018, officially
announced the birth of Chinese girl twins with
Crisper technology. In these twins, who were born
from a father with AIDS and a healthy mother, the
CCRS5 gene, which is related to the entry of HIV into
cells, has been edited and deleted. This scientific
activity, carried out illegally and confidentially,
shocked the scientists in this field and led to a fine
and three years of imprisonment for this Chinese
scientist. Jiankui had to present the result of his
research at the Second International Conference
on Human Genome Editing held in Hong Kong in
2018, which was widely criticized by the scientific
community, even Chinese scientists [34].

The question raised today is why the Crisper
weapon can be so dangerous. The answer to this
question can be found in the following:

1- CRISPR-Cas based editing can be precisely
designed to edit a specific part of the target
genome.

2- Viruses can deliver CRISPR-Cas-based editing to
a given host.

3- Mathematical rules can fully control edits. In
other words, target genome editing is applied only
if certain precise conditions are present in the
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target person’s genome. For example, two people
can be infected by a CRISPR-based editing virus,
but only the person with the prerequisites will
have their genome edited. In addition to these,
unfortunately, many more characteristics of a
potential CRISPR-based weapon make them ideal
weapons for future precision and targeted mass
destruction. For example, its effects can remain
hidden for months, and CRISPR bombs do not have
the long-term toxic effects of nuclear weapons.
Also, it can be implemented for most organisms
and programmed as an effective weapon for the
nervous system. As a result, CRISPR as a weapon
of mass destruction for genocide is significant
and considered [34, 35]. Also, from a biosecurity
perspective, CRISPR technology could potentially
create and induce precise cancers that would kill
people within months. Unfortunately, it is much
easier to cause cancer than to cure it with genome
editing. The main appeal of a deadly CRISPR-
engineered virus as a bioterrorism weapon is the
precision in mass incapacitation and destruction
of people. Unfortunately, these topics are unrelated
to science fiction and fantasy horror movies, but
this is a real danger in humanity’s present and
future. Notably, there are probably labs worldwide
developing CRISPR technology to develop the
next generation of bioweapons. As mentioned,
Crisper also has genocidal capabilities. Given that
a particular generation has unique genetic traits
that distinguish it from others, all members are
potential targets for a CRISPR-engineered Kkiller
virus. For example, if the prerequisite is that one
must have brown eyes, then anyone with brown
eyes is a potential target for a deadly CRISPR-
engineered virus. Using the Crisper weapon, you
can create diseases that cause the target person
to die slowly or quickly. Some scientists who have
provided significant analysis about the possible
possibilities have raised various dangerous issues.
Some of these reports indicate major future
concerns that could result from secret research
programs. Especially these reports have not ruled
out the possibility of hidden viruses that can
secretly enter the genome of a population and
later be activated by a signal. Another example
is “programmed cell death”. This ability to insert
a genome into the genetic reserve of a specific
population and attack it at will, or to create a
completely new pathogenic agent, indicates a
change in capabilities [35, 36].

Gene Editing Defense Strategies

On June 29, 2018, in Newsweek magazine, the
media announced and published the discussion of
using gene editing technology on human embryos
to eliminate genetic diseases. However, some
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scientists and pioneers of this technology (such as
Professor Doudna) raise ethical considerations as
a serious discussion. Since 2015, China has started
extensive research on human embryos under
the leadership of Professor Lu You, an oncologist
at Sichuan University in Chengdu, and is still
developing this technology on human embryos;
in a way that on October 28, 2017, a group led
by him injected the modified cells into a patient
with aggressive lung cancer as part of a clinical
trial at the West China Hospital [37]. However,
according to most scientists, the red line of gene
editing technology is the genetic manipulation
of human embryos. However, today, some
scientists secretly use gene editing technology to
research and develop human embryos to design
and create disease-free humans with special
capabilities. These designed children have high
intelligence, creative mind, five senses with great
power and are resistant to various diseases. Also,
some have called this technology the engine
of creation because it gives the scientist a god-
like power (based on his beliefs) to create and
improve future humans (super-humanity). On
the other hand, unlike the Schilling Act, CRISPR-
based bioweapons have international strategic
implications. According to Thomas Schelling’s
Game Theory, a balanced international strategy is
observed in the nuclear age. If one side increases
or decreases its nuclear weapons capabilities to
maintain balance, the other side must follow suit.
Based on this, each side knows what weapons
the other side has, and both sides, knowing this
(based on open inspection of nuclear facilities),
observe a balance in this regard. However, in the
era of genome editing technology, due to the ease
of making CRISPR-based biological weapons in
small laboratories that are impossible to observe
and identify, the awareness of the ability and
capacity to design and manufacture biological
weapons on the other side has failed and as a
result, the strategy based on inspection and mutual
destruction of such weapons of mass destruction
also fails. Therefore, CRISPR-based bioweapons
represent a fundamental change in Schilling’s
Law. A balanced, no-win, bargaining, nonzero-
sum Schilling game approaches the classical zero-
sum game, in a way that the side that attacks first
may win the entire game. As a result, according to
Schelling’s argument, this international situation
will be very unstable, fragile and dangerous [35].
Based on this, how can the defense strategy to deal
with the threats resulting from such technologies
and biological security be? In other words, how do
we defend ourselves against biological weapons
caused by CRISPR? To answer these questions, itis
important to pay attention to the following:
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1- The attention and awareness of public opinion
and political leaders should be increased about
the dangers of CRISPR-based genome editing.
2- Considering the actual and potential risks of
CRISPR-based genome editing in bioterrorist
attacks, defense strategies should be quickly
developed to deal with such possible attacks.
3- Any CRISPR-based editing can be reversed.
In other words, a network mutation that causes
cancer can be reversed to stop cancer. When we
know how to stop cancer, we will know how to
cause cancer. Alternatively, any gene essential for
life can be disabled by a reverse edit. This requires
a coherent defense-research initiative.

4- It is necessary to adopt coherent international
laws (inline with the Convention on the Prohibition
of the Development, Production and Stockpiling of
Biological Weapons) to examine the risks of this
very dangerous technology (in order to confront
and not prevent it).

5- A new international bioethics committee is
needed to deal with risk groups in this regard.

Conclusion

Gene editing technology has shown the scientific
community a new window and solution through
which appropriate treatment methods can be
adopted to deal with most diseases. Therefore,
genome editing offers great opportunities in
biology, biotechnology and medical sciences,
including preventing and treating diseases and
producing good food. On the other hand, CRISPR-
based bioweapons destroy the logical and strategic
balance of power that has kept the world free of
catastrophic wars. The world is facing a potentially
more dangerous technology than nuclear
weapons because of its ease of development and
precision of use. Precise targeting of individuals
with a deadly CRISPR-based virus means that,
as in nuclear war, there is no longer a barrier to
mutually assured destruction. Instead, we are
faced with the possibility of a precise and targeted
mass genocide. On the other hand, after the
birth of the Chinese gene-edited twins, in terms
of Islamic jurisprudence and ethics, there have
been discussions about the possibility of using
CRISPR technology to develop embryonic research
and human genome editing. Considering that
embryonic gene editing may lead to hereditary
changes in the human genome, whether this
practice should be permissible requires a
deep and detailed discussion from different
perspectives. Islam'’s views on the concerns raised
about human genome editing consider the moral
principles important in Islam and declare that it
should be taken into account when evaluating
the permissibility of gene editing of the human
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reproductive line through CRISPR. As discussed
in this article, human embryo editing research for
medical purposes is legal under certain conditions
and is used to treat diseases, but until the safety
and effectiveness issues of this technology are
resolved, it should not be applied to humans.
Strong and strict ethical guidelines are necessary to
preserve human dignity and prevent the misuse of
technology, and religious principles of preserving
human life, descent and dignity and preventing
possible harm are among the important principles
in evaluating the permissibility of human embryo
editing through CRISPR from an Islamic point of
view. Therefore, it can be concluded that human
gene editing by CRISPR is considered halal in
Islam if it has the following conditions:

A- To be used only for medical purposes, especially
for preventing or treating diseases. This kind of
change is not considered a manipulation of God’s
creation.

B- It is allowed only after solving the safety and
efficiency problems, and the technology used
should not cause more harm to the parents,
the resulting child, the society and the future
generation.

C- Establish strict regulations to ensure respect for
the people involved, prevent early use and abuse
of technology, and seriously prevent unwanted
genetic changes in humans [38-40].

Clinical & Practical Tips in POLICE
MEDICINE: Considering  the  emergence  of
promising technologies such as genome editing, in
addition to using the opportunities obtained from
this technology, especially in the field of life and
health and diagnosis and treatment of incurable
diseases, it is necessary to pay special attention to
this technology from the point of view of biosecurity.
The creation of new organisms, biohacking and the
creation of programmed humans are among the future
biosecurity risks of this technology, and the Deputy
Health and Medical Services of General Staff of the
Armed Forces must draw specific plans and strategies
in this regard in cooperation with academic centers.
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