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Introduction

Human genome editing is one of the new ways scientists are preventing

diseases, but getting much bigger and irreversible changes. Being a brand-new

technology, novel technologies such as CRISPR being developed in 2009, it is

the de-facto tool to use when genome editing. Although it makes editing

cheaper, faster, and more reliable, it can still lead to physical changes, different

eye colors, and bigger risks of other diseases. Human error is also at play since

they might accidentally edit the incorrect gene and can lead to chromosome

deletion, which happens in over half of the cases while using CRISPR.

Today, there are two different types of genome editing, germline, in which you

can specifically change DNA in a human, and somatic, in which you edit

non-reproductive cells, like the ones found in your heart and skin just to name a

few. Germline genome editing is mostly used to delete certain genes that can

contain heritable diseases such as Alzheimer's, Crohn's, and Wilson's just to name

a few. Although this might sound good, it's not perfect, this can lead to

unwanted diseases arising from this mistake, and the main one is down

syndrome. Germline genome editing is widely contested in the world regarding

ethics, as it is very unpredictable. Its counterpart, somatic gene editing, has

been around for much longer; it consists of either changing, adding, or deleting
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certain genes of a non-reproductive cell (mostly stem cells). Then, these new

cells are re-introduced into the human organ system to repair any genetic flaws

the person may have. This treatment is more widely accepted since it has

helped with many diseases, it even has been suggested and proposed to be a

treatment for cancer, which could end up curing it.

Definition of Key Terms

DNA

DNA, or deoxyribose nucleic acid, is the molecule found in all cells in a body

that carries all the genetic information of an organism (“Deoxyribonucleic”).

Genome Editing

Genome editing is a new technology that involves making specific alterations to

the DNA of an organism by removing, introducing, or modifying genes (“Human

Genome”). This technology can be applied to preventing or treating genetic

diseases or disabilities. Methods to modify genes have existed for several

decades, but the recent advancements, such as CRISPR/Cas9 and TALENs,

have made the process much more cost-efficient, faster, and efficient (“Gene

Editing”).

Somatic Cells

Somatic cells are non-reproductive cells such as one’s skin and heart cells.

Genome editing to somatic cells only affects the patient and does not cause

alterations to the genome of the patient’s offspring (National Academy of

Medicine).

Germline Cells
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Germline cells, otherwise known as reproductive cells, include egg cells, sperms,

as well as early-stage embryos. Genome editing of germline cells entail greater

ethical concerns than somatic cells, as the effects can not only influence the

patient themselves but potentially their descendants as well (“Gene Editing”). 3

Therapeutic Genome Editing (Gene Therapy)

Therapeutic genome editing refers to the specific application of genome

editing technology to correct genetic mutations in order to treat or prevent

diseases and disabilities, especially those that cannot be cured through other

methods (Cox). Somatic therapeutic genome editing has various clinical

applications and possesses minimal ethical concerns (National Academy of

Medicine).

Genetic Enhancement

Genetic enhancement, in a broad sense, refers to improving upon the

limitations of human individuals using genome editing. These changes could be

physical, mental, or cognitive.  (Almeida)

Infertility treatment

Infertility is a disease of the reproductive system in which pregnancy cannot be

achieved. Currently, there are medications, surgical procedures, and assisted

conception methods available to treat infertility (“Infertility”).

Clinical

Clinical refers to the “ medical work or teaching that relates to the examination

and treatment of ill people” (“Clinical”).

Biosafety and biosecurity

Biosafety is directed at protecting the population and environment from

biological agents that can cause potential harm, while biosecurity focuses on
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the prevention of the misuse of biological materials that can occur due to theft,

unintentional release, or loss (“Biosecurity”).

CRISPR-Cas9

CRISPR, or clustered regularly interspaced palindromic repeats, is a tool that

allows scientists to easily and cost-effectively modify the genomes of organisms

(Redman).

Bioethics

Bioethics is a discipline that studies and responds to questions that arise from

novel medicine, medical procedures, and modifications to living organisms

regarding morals and ethics (“What is Bioethics?”).

In-vitro fertilization (IVF)

In vitro fertilization is an assisted conception technique in which an egg from a

woman’s ovaries is fertilized with a sperm cell in a laboratory and then returned

to the woman’s womb to grow (“IVF”).

General Overview

The debate on human genome editing has continued since the beginning of

the technology, which dates back longer than 5 decades. There are various

points that give rise to controversy regarding this topic. Firstly, the benefits

human genome editing can provide us with are considerable. Secondly,

despite these advantages, there exist unforeseen harms that may cause

detrimental effects on the human race. Lastly, the ethics surrounding human

gene editing is complex and imposes many questions.

The Benefits of Human Genome Editing
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Human genome editing has various clinical applications that are of great

benefit to human beings. The technology can be utilized to treat genetic

disorders that are caused by single-gene mutations, such as cystic fibrosis and

Duchenne muscular dystrophy (DMD). Another usage is for the treatment of HIV.

CRIPSR/Cas9 can inactivate HIV gene expression and inhibit its toxic effects in

various cells. Moreover, cells themselves could be immunized against HIV

infections through the use of CRIPSR/Cas9 (Redman). Therefore, if edits are

made to prevent or treat diseases in germ line cells, certain diseases, both

infectious and genetic, could be fully eradicated. The symptoms of primary

immune deficiency diseases (PIDD), an inherited disease caused by multiple

genes that increase susceptibility to infections, can also be reduced with gene

therapy (Houghton). The technology can also be used for infertility treatment. By

correcting the TUBB8-gene in oocytes, which are immature eggs, one can

prevent developmental arrest after fertilization. Spermatogonial stem cells can

also be edited to cure genetic infertility in sperm cells of men. After these edits,

the cells can then be used for in-vitro fertilization (IVF) (Rubeis).

Somatic genome editing also provides a more effective and accurate

alternative to existing gene therapy methods. Previous gene therapy involved

viral vectors acting as cargos to deliver functioning genes to target cells within

the body. It was commonly used for diseases whose causes were missing or

defunctional genes. As the genes are randomly inserted into the body, there is a

possibility that they may enter the incorrect regions in the genome and cause

devastating effects (Landhuis). On the other hand, genome editing makes

precise changes to the genome itself. This makes it safer than past gene therapy

procedures (Marchant).

Limitations, Dangers, and Ethics

While there are many benefits, the technology also has the potential to become

catastrophic. The first concern is about safety. Currently, there is a risk of genetic
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edits being made in the wrong location and mosaicism, which is where the

genes of only some cells are edited while others aren’t (“What Are”). These risks

are especially dangerous for germline editing for reproductive purposes, as the

mistake can be inherited by future generations and potentially proliferate within

the human gene pool with unknown consequences (Rubeis). For this reason,

many researchers, namely those at the International Summit on Human Gene

Editing, agree that human germline genome editing mustn’t be used for clinical

reproductive purposes until it is deemed to be fully safe (“What Are”).

Another concern is the hazard of misuse. Some could begin to abuse the

technology and use it for enhancement purposes instead of for treatment

purposes. This may lead to the division of classes of humans, namely the

enhanced and the non-enhanced. This division poses a threat to justice and

equality established in modern society, and it may also further the economic

gap between the rich and impoverished (Rubeis). An instance of human

enhancement intervention is the genome editing of two twin girls in China that

took place in 2018. The purpose of the intervention was to prevent the

transmission of HIV from their father. This incident received a great amount of

criticism from the scientific community, as it was determined as an

enhancement, not treatment, as it enhanced human abilities beyond what is

considered the normal scope (Almeida).

There are also unknown consequences that can be brought about by

modifications made to the human genome. This is due to the fact that a single

gene can affect a number of traits, which can be completely unrelated to one

another (Almeida). For instance, scientists discovered while attempting to

correct a mutation that causes hereditary blindness in embryos that CRIPR-Cas9

technology may cause cells to lose large portions of their chromosomes (Wu).

There may be other more severe consequences of germline editing that are
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only discovered after several generations and that may cause havoc globally

as well.

Lastly, some critics argue that one must not “play god” by editing the human

genome, as it is unnatural and the natural reproductive process is optimal.

Others also argue that human genome editing will undermine the ‘giftedness’ of

life (Locke). Religion is another factor that creates dispute about human

genome editing. For example, in Islam, any research that undermines human

dignity, which could be in the form of exposure to unsafe experiments, is judged

unethical. Additionally, there is a religious-ethical system named Sharia that must

be followed by all scientific research (Ghaly). There are five goals of Sharia, and

they all must be met for an experiment or procedure to be approved by Muslim

scholars. (Al-Balas)

Major Parties Involved and Their Views

An international regulatory landscape regarding human germline gene modification (Araki)
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United Kingdom

As one of the main speakers of Europe, the UK allows germline genome editing,

but does not allow it for reproduction purposes. This has led the IUK to be an

advocate speaker in the UN about this topic. In the UK, heritable genome

editing has been banned since 1990 and amended in 2008. This act legally

defines a “permitted” embryo in such a way that embryos with modified nuclear

DNA are not allowed to be inserted. Somatic cell editing is currently regulated

on the same basis as other gene therapies right now, as an Advanced Therapy

Medicinal Product.

United States

As the global superpower, the USA is another country that leads discussions

about genome editing. Like the UK, germline genome editing is allowed, but not

for reproduction purposes. For the US, the Further Consolidated Appropriations

Act (FCAA) of 2020 states that the bill for this research has to be very restrictive

(Dickey-Wicker Amendment). Scientists are only allowed to modify human

genomes with only government funding. Somatic cell editing is not banned, but

heavily regulated by the Federal Drug Administration (FDA) and the guidelines

of the National Institute of Health (NIH).

China

China is the last of the three main advocates for genome editing. Like the USA

and the UK, China does allow germline genome editing, but does not allow it for

reproduction purposes. In China, heritable human genome editing is prohibited

by the Ethical Guiding Principles on Human Embryonic Stem Cell Research

(2003). If people do genome editing illegally, severe penalties will be issued for

those who commit it, like fines and blacklisting from grant applications. This

occurred after a scientist called He Jankui edited the genomes of two twin girls
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to make them HIV resistant. With these restrictions on germline genome editing,

it has also caused somatic gene editing to be restricted as well since China

tightened its regulations on all types of genome editing.

Italy

Although not a main advocate for genome editing, Italy certainly has its

influence present in the discussions. Although it states that Italy has banned

human genome editing, it also has failed to state what an embryo is and has left

the door open for clinical therapies for genome editing to occur. This can be

found under Law 40/2004 “Rules on Medically Assisted Reproduction.” That

being said, Italy prohibits human genome editing with exceptions; this being due

to how Italy states in its constitution that it “Promotes the development of culture

and of scientific and technical research” and “Safeguards health as a

fundamental of the individual and as a collective interest.” Both of these

statements are considered core values in Italian society and can create tension

when EU laws are passed and need to be ratified.

Japan

In Japan, genome editing is managed by two agencies; both working together

to approve the therapies, the Ministry of Health, Labor, and Welfare (MHLW)

which is responsible for setting up the safety regulations for the drugs, and The

Pharmaceutical and Medical Devices Agency (PMDA). The PMDA functions

under the Pharmaceutical and Medical Devices Act (works just like the FDA).

Although germline genome editing is allowed, but not for reproductive

purposes. Its regulations are extremely loose compared to other countries. A

draft guideline done in 2018 stated that it allows human genome editing on

embryos for research to cure diseases. The guideline also restricts germline

editing for reproductive purposes and clinical testing, but violations are not

published, this guideline only regulates researchers, not doctors at private

hospitals, and only doctors at public hospitals can be punished under this act.

Research Report | Page 9 of 21



Panama Model United Nations 2022| XXX Annual Session

After the scandal that occurred in China, many Japanese scientists said that

germline genome editing for reproductive purposes should not be allowed,

promptly after this, Japan updated its regulations.

Timeline of Events

Date Description of event

1953

1958

The discovery of the double helix. This would give science a

better grip on how DNA is and how it is composed.

DNA is made in a test tube for the first time by Arthur

Kornberg.

1967

1971

1972

1974

1975

DNA ligation links DNA fragments together. This is a pivotal

point in molecular biology.

Type II restriction Enzymes used to Mapping DNA by Daniel

Nathans. He tested them on the SV40 viral genome.

Recombinant DNA is created. Also known as rDNA, it was

created through the combinations of elements of DNA from

different organisms.

The National Academy of Sciences realizes there were

ethical concerns and proposed a temporary moratorium on

all genetic experiments

Hybridoma technology revolutionizes genome engineering.

Both George Kohler and César Milstein found this by

merging myeloma cells and human B cells to produce

antibodies that divided rapidly, thus making a large
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1982

1986

1993

1996

1999

2001

2006

antibody.

The first genetically engineered drug is made, synthetic

insulin. Greentech scientist, Dennis Kleid, helped make this

medicine since the demand for insulin had been rising over

the years to treat type 1 diabetes.

The first recombinant vaccine is made for Hepatitis B. Made

by Pablo D. T. Valenzuela, it was made using yeast cells,

then, the vaccine became a market standard and would

create more vaccines using this technology such as

whooping cough, HPV, pneumococcal, and

meningococcal just to name a few.

The principles of CRISPR were discovered by Fransisco

Mojica during his work with bacteria in Santa Mola. It would

take him the next 10 years to realize the bacteria have

identical DNA

Arguably the best known genetic engineering story ever, the

cloning of dolly the sheep. This project was led by Ian Wilmut

from the Roslin Institute and this was the first ever mammal to

be cloned.

The first human chromosome is mapped out (chromosome

22). This was a worldwide collaboration and was seen as an

accomplishment at that time

The first gene-targeted drug is approved by the FDA. This

drug is called Glivec and it is used to treat chronic

myelogenous leukemia (CML).

First Induced Pluripotent Stem Cells are discovered and used
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2011

2012

2013

2015

2018

2018

2020

to research human cells. They do this by isolating the

fibroblasts (from mice, later from humans) and

reprogramming them into a stem cell and then the iPSCs

can then differentiate accordingly.

The discovery of TALENS, which recognizes a single

nucleotide rather than a trinucleotide motif. These are

cheap and very easy to make in just a few days.

After 19 years since the principles of CRISPR were

discovered, they finally managed to get the full book and

the CRISPR genome engineering tool was discovered. This

has revolutionized genome editing as it has made it quicker,

efficient, and cheaper to do so.

The utility of CRISPR is shown in eukaryotic cells by Feng

Zhang’s work. This was to have a better understanding of

CRISPR as it was relatively new at that point.

The first ever human embryo is edited with CRISPR in the

world. Located in the university of Guangzhou, CRISPR was

used to edit the human embryos of Junjiu Huang. This is

highly controversial as no governing body would accept

any type of CRISPR genome editing for another three years,

and western society saw it as an ethical concern.

Arguably the most controversial genome editing case to

date, a scientist by the name of He Jankui edited the

genomes of two twin girls to make them HIV resistant. This

caused the Chinese government to heavily restrict genome

editing and to this day it is still heavily monitored by the

Chinese government.
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CRISPR testing is finally approved for human trials. This was

made in an effort on a joint initiative by both Vertex

Pharmaceuticals and CRISPR Therapeutics for the blood

disorder beta-thalassemia.

Patient Victoria Gray began sickle cell treatment using

CRISPR, which, fortunately, saw good results in the clinical

trial.

UN involvement, Relevant Resolutions, Treaties and Events

The UN has recognized the significance of addressing the issue of human

genome editing and has taken various measures to provide assistance for the

formation of regulations to prevent harm. Other intergovernmental organizations

have also expressed their positions and have developed reports, action plans,

and regulations.

● On December 14, 2018, WHO established the Expert Advisory Committee

on Developing Global Standards for Governance and Oversight of

Human Genome Editing. Its purpose is to examine the current literature on

human genome editing and provide advice concerning the technology.

At its first meeting (18-19 March 2019), the conclusion was reached to

create a registry of ongoing research. For this reason, the Human Genome

Registry (HGE) was established (“Human Genome Editing (HGE) Registry”).

● In July 2021, WHO published 3 reports on human genome editing,

providing recommendations, a framework for governance, and a position

paper (“WHO Issues”).

● On 11 November 1997, the Universal Declaration on the Human Genome

and Human Rights was adopted by the 29th General Conference of
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UNESCO. The United Nations General Assembly endorsed this declaration

on 9 December 1998 through the resolution AIRES/53/152 (“Universal”).

● In September 2020, the International Commission on the Clinical Use of

Human Germline Genome Editing published a report named Heritable

Human Genome Editing. The commission is composed of U.S. National

Academy of Medicine, the U.S. National Academy of Sciences, and the

U.K.’s Royal Society, as well as other academic institutions around the

world (“International”).

● On April 4, 1997, the Council of Europe opened up the Oviedo

Convention, or The Council of Europe’s Convention on Human Rights and

Biomedicine for signatures. Article 13 prohibits germline genetic

modification and genetic enhancement. The convention has been

ratified by various European states. (Marchant) Based on this convention,

the Council of Europe adopted a Statement on Genome Editing

Technologies on December 2, 2015. (“Statement”)

Evaluation of Previous Attempts to Resolve the Issue

Since the UN hasn’t applied any regulations, it has left this issue to be resolved

locally. Most countries follow the Oviedo convention (1997), even though it is still

outdated. This convention marks some rules and guidance towards genome

editing, but it is up to the countries to set their own regulations. This can be seen

in countries such as Spain, France, and Denmark, who use this convention to

regulate genome editing in their territory. Even though this was a European

treaty, there are countries that follow them, but not in Europe. This has made

regulations very difficult to be more normalized since the UN hasn’t placed any

concrete restrictions for all countries to follow, which is very dangerous as this

can get out of control.
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Talking more about the Oviedo Convention, it mostly affects European countries

as most countries have ratified this convention to their constitutions.

Possible Solutions

In order to address this issue, it is crucial that a thorough set of regulations that

address all aspects of human genome editing is established. The topics that the

regulations must cover are somatic genome editing, germline editing for

research purposes, and germline editing for reproductive purposes. It is also

important the boundaries for each application are clearly stated as well,

especially regarding germline editing for reproductive purposes. Transparency,

ethical values, and prevention of illegal and unsafe research are also topics that

must be addressed. International cooperation for the governance and safe

development of human genome editing must be strengthened as well in order

to ensure that all nations are abiding by the set regulations and have equal

access to the technology.

Sustainable Development Goal (SDG)

This falls under the SDG #3, Good Health and Well-being. Ensuring healthy lives

and promoting the well-being for all at all ages is essential for sustainable

development.
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safety/ethical concerns, past international actions, and

recommendations on governance.
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091930

IV. This comprehensive article has information on the applications and the

points of controversy regarding human genome editing.

https://www.ncbi.nlm.nih.gov/books/NBK447260/

V. This study contains information about the policies of 106 countries for both

human germline editing for reproduction and not for reproduction.

https://www.liebertpub.com/doi/10.1089/crispr.2020.0082

VI. The WHO’s website on human genome editing provides information on

the WHO’s actions and its publications.

https://www.who.int/teams/health-ethics-governance/emerging-technol

ogies/human-genome-editing/

VII. This study discusses human enhancement and its possible repercussions.

https://academic.oup.com/emph/article/2019/1/183/5575761

VIII. https://crispr-gene-editing-regs-tracker.geneticliteracyproject.org/
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IX. source
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