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Global Regulation of Human Genome
Editing: Legal and Ethical Dilemmas

BUSHRA ANSARI!

ABSTRACT
This research paper takes a closer look at how different countries around the world are

dealing with human genome editing, a fast-growing area in science and medicine. Genome
editing, especially with tools like CRISPR-Cas9, has the potential to treat genetic diseases,
improve human health, and even alter future generations. However, it also brings many
serious questions about safety, ethics, and fairness.

The paper compares how various countries have created different laws and policies to
regulate this technology. Some countries have strict rules that completely ban editing human
embryos, while others allow it under certain conditions. These differences show a lack of
global agreement, which can lead to confusion and potential misuse of the technology.

In addition to national laws, the paper also explores the role of international organizations
such as the World Health Organization (WHO) and UNESCO. These bodies have called for
the responsible use of genome editing and have suggested the need for global guidelines.
Yet, there is still no single international law that all countries follow.

The paper also discusses major ethical issues, such as editing genes in embryos, which can
pass changes to future generations. This raises concerns about consent, inequality, and the
possibility of creating “designer babies.” There are also fears that powerful countries or
companies could misuse this technology for profit or control.

Because of these challenges, the paper argues that the world needs a more united approach.
It calls for creating shared legal standards and strong ethical review systems to ensure
genome editing is used safely, fairly, and in ways that respect human rights. It also
highlights the importance of public awareness and global cooperation to guide the future
of genome editing in a responsible direction.

Keywords: Genome editing, embryos, cooperation, legal standards.

. INTRODUCTION

Human genome editing, particularly through technologies like CRISPR-Cas9, has
revolutionized scientific possibilities, offering potential cures for genetic disorders like cystic

fibrosis, sickle cell anemia, and Huntington's disease. Beyond therapeutic uses, genome editing
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could enhance human health, physical abilities, and even prevent hereditary disorders from

being passed to future generations.

However, these advancements raise serious ethical, legal, and societal concerns. Germline
editing, which affects future generations, presents challenges related to consent, identity, and
human dignity. The possibility of "designer babies" also prompts concerns about social
inequality, discrimination, and eugenics. Additionally, off-target effects could lead to harmful

health consequences.

Internationally, regulatory frameworks are inconsistent. Countries like Germany adopt strict
prohibitions, while the UK allows regulated embryo research. In contrast, China has
experienced rapid development alongside regulatory lapses, highlighted by the controversial
birth of the first genetically edited babies in 2018. In India, somatic genome editing is permitted
under strict regulations, but germline editing remains banned pending further ethical debate.

Global bodies such as the WHO, UNESCO, and the Council of Europe call for coordinated
international governance, but the absence of a binding international treaty leaves room for

regulatory inconsistency and potential misuse.

This paper critically examines the regulatory regimes of human genome editing across various
jurisdictions, exploring the ethical debates that shape these frameworks. By analyzing case
studies, statistics, and global reports, it emphasizes the need for a harmonized, ethically
grounded, and legally sound global system to ensure responsible and fair use of genome editing

technologies.
Il. EVOLUTION OF GENOME EDITING TOOLS

The path of genome editing is a journey that mirrors the quick progress made in biological
science and biotechnology. From crude gene insertion technologies in the earlier days to
advanced, accurate technologies such as CRISPR and prime editing, with each step representing

a vital process in human capacity to alter life at its very basic level.
1. Early Attempts at Genetic Alteration (1970s-1980s)

The groundwork for genome editing was established in the 1970s and 1980s with the advent of
recombinant DNA technology. Researchers learned to cut and reassemble DNA sequences,
enabling them to place foreign genes into organisms, primarily bacteria. This resulted in the
creation of genetically modified organisms, including bacteria designed to produce human
insulin. Though these early methods were crude, gene insertion was haphazard, uncontrollable,

and frequently gave rise to unanticipated effects. Despite these imperfections, these early
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advances played a pivotal role, opening up the field of genetic engineering and laying the

ground for the onward development of genome editing.
2. Zinc Finger Nucleases (ZFNs) — First Generation Genome Editing (1990s)

The 1990s saw the arrival of Zinc Finger Nucleases (ZFNSs), the first serious instrument for
precision genome editing. ZFNs are designed proteins made up of a DNA-binding component
(the zinc finger) and a DNA-cutting enzyme (nuclease). They allowed researchers to cut at
predetermined locations in the genome, a huge advance on random DNA insertion. But ZFNs
were notoriously hard to design and tailor for every target sequence, were costly, and posed
high risks of off-target effects, cutting somewhere else in the genome other than where it was
intended to. Despite these setbacks, ZFNs demonstrated that it was possible to achieve directed

genome editing, which encouraged subsequent breakthroughs in the field.

3. TALENS (Transcription Activator-Like Effector Nucleases) — Second Generation Genome
Editing (Late 2000s)

Based on the success and limitations of ZFNs, scientists created Transcription Activator-Like
Effector Nucleases (TALENS) in the late 2000s. TALENSs also employed a DNA-binding
domain fused with a nuclease, but were derived from naturally occurring proteins within the
Xanthomonas bacteria. TALENs provided increased flexibility and specificity in DNA
targetability over ZFNs, and they were easier to design for novel targets. However, the process
was still time-consuming, expensive, and technically demanding. TALENS played critical roles
in early genetic engineering applications, such as potential disease therapies and advances in

agricultural biotechnology.
4. CRISPR-Cas9 — Third Generation Genome Editing (2012 Onwards)

The discovery and repurposing of the CRISPR-Cas9 system in 2012 transformed genome
editing. First, a component of a bacterial immune defense system, CRISPR-Cas9 is a guide
RNA that finds the DNA sequence to be targeted and the Cas9 protein that cuts it precisely. In
contrast to ZFNs and TALENSs, CRISPR-Cas9 was less expensive, quicker, simpler to design,
and surprisingly efficient. It made genome editing accessible to labs across the globe, making
it possible for genes to be edited with ease. But CRISPR comes with its risks; problems with
off-target mutations and ethics surrounding human germline editing, where edits can be passed
down to subsequent generations, soon moved to the top of scientific and public discussions.
CRISPR has been employed widely in research, agriculture, and early-stage human therapies
and is currently the most impactful genome editing technology so far.
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5. Future Technologies Beyond CRISPR

Even as CRISPR-Cas9 continues to be developed, newer technologies are being discovered that
provide even higher precision and safety. Technologies such as CRISPR-Cas12 and Cas13 have
been created to target DNA and RNA, respectively, broadening the scope of diseases that could
be treated by genetic interventions. Prime editing, launched in 2019, has been termed a "genetic
word processor,” one that can write new genetic code directly into a DNA location without
generating hazardous double-strand breaks. Likewise, base editing enables researchers to swap
one DNA base for another in a targeted, predictable manner, offering a hopeful solution to the
repair of point mutations that cause most genetic diseases. These new technologies are designed
to improve upon some of the CRISPR-Cas9's limitations, such as minimizing off-target effects

and improving the safety profile for future therapeutic applications.
I11. INTERNATIONAL REGULATORY FRAMEWORK

International regulation of human genome editing remains patchy and evolving. While genome
editing has great promise for improving human health, it also poses intricate ethical, legal, and
social challenges that need to be addressed through a concerted global effort. Different
international institutions and agreements have sought to respond to these issues, although no
binding global framework is yet in place. This section discusses the major international

initiatives to regulate human genome editing.
1. World Health Organization (WHO)

The World Health Organization (WHO) has been at the forefront of advocating for global
standards to govern genome editing. Following the contentious birth of gene-edited babies in
China in 2018, the WHO formed the Expert Advisory Committee on Developing Global
Standards for Governance and Oversight of Human Genome Editing. This committee,
comprised of prominent scientists, ethicists, and legal professionals, was charged with
analyzing the scientific, ethical, societal, and legal ramifications of genome editing

technologies.

In 2021, following two years of consultation, the WHO issued two seminal reports: "Human
Genome Editing: A Framework for Governance” and "Human Genome Editing:
Recommendations.” These reports are adamant that clinical uses of human germline genome
editing (i.e., edits that become heritable) should not move forward until safety, effectiveness,
and ethical considerations are all sorted out. WHO advised creating a worldwide registry for
clinical trials of human genome editing to provide transparency and regulation. In addition, it

called for the establishment of robust national regulatory frameworks and encouraged global
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cooperation. WHO emphasized that genome editing should be respectful of human dignity,
human rights, and equity, and should not worsen existing health disparities. But while playing
its critical role in issuing guidance, WHO's suggestions are not legally binding, and individual

countries are not bound by law to adopt them.
2. United Nations Educational, Scientific, and Cultural Organization (UNESCO)

UNESCO has considered for some time the ethical dimensions of genetic studies and
interventions. In 1997, it endorsed the Universal Declaration on the Human Genome and Human
Rights, which continues to be a cornerstone of international bioethics. The Declaration states
that the human genome "underlies the fundamental unity of all members of the human family”
and has to be made known as the "heritage of humanity."” It appeals to safeguard human dignity

and basic rights amid swift biotechnological development.

UNESCO's International Bioethics Committee (IBC) has continued to track advances in
genome editing. In 2015, in response to the development of CRISPR-Cas9 technologies, the
IBC initiated a call for a moratorium on human germline editing until there was enough
scientific and ethical consensus. The Committee highlighted the dangers of irreversibly
modifying the human gene pool and the risks of "playing God" with human genetics. Again, as
with WHO, the declarations and recommendations of UNESCO, though influential, are not
legally enforceable. They exist mainly as ethical standards to set national policies and promote

international discourse.
3. Council of Europe and the Oviedo Convention

The Council of Europe, which is a regional organization separate from the European Union, has
developed one of the only legally binding international documents on bioethics: the Convention
on Human Rights and Biomedicine, or the Oviedo Convention (1997). The Convention directly
covers genetic interventions in its articles and is available to all countries of Europe, though not

all have signed it.

Article 13 of the Oviedo Convention provides that interventions intended to alter the human
genome can only be carried out "for preventive, diagnostic or therapeutic purposes and only if
its aim is not to introduce any modification in the genome of any descendants.” This provision
in effect forbids germline editing for enhancement or non-medical reasons. The Convention
emphasizes protecting human dignity and individual rights against the risks of abuse by genetic
technologies. In contrast to the WHO and UNESCO guidelines, the Oviedo Convention is a
legally binding instrument between signatory states, which is a more robust mechanism for

governing genome editing within Europe. Its regional focus restricts its worldwide application,
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and some large European nations, such as the United Kingdom and Germany, have not ratified
it.
4. United Nations Initiatives

Outside of UNESCO, other United Nations (UN) organizations have also discussed genome
editing in other forums. For instance, the United Nations Human Rights Council (UNHRC) has
insisted that scientific advancement should be pursued in a manner consistent with respect for
human rights and dignity. The 2030 Agenda for Sustainable Development, while not genome
editing-specific, requires responsible innovation in science and technology to advance health,
well-being, and equality. There have also been continuous debates regarding the possibility of
a new international treaty or system solely devoted to human genome editing, but none have

been practically achieved so far.
5. Other International Organizations and Reports

A few other international organizations have tried to provide direction for the responsible
application of genome editing. The US National Academies of Sciences and Medicine, in
collaboration with the UK Royal Society, established the International Commission on the
Clinical Use of Human Germline Genome Editing and published a report in 2020 that proposed
a "translational pathway" for clinical use of heritable genome editing but only with extremely
stringent requirements. It proposed that early use be restricted to severe monogenic disorders

and under only stringent oversight.

Likewise, the Global Observatory for Genome Editing, established in 2021, is a research effort
that seeks to promote wide, inclusive debates regarding the social and ethical aspects of genome
editing, especially in various cultural and national contexts. Their reports identify the uneven
global capacity to regulate genome editing technologies and warn against "genetic tourism,"
where people may go to other countries with less stringent regulations to seek genome editing

services.
V. COMPARATIVE ANALYSIS OF NATIONAL REGULATIONS

The governance of human genome editing is wildly different around the globe, reflecting
diverse cultural values, legal systems, religious beliefs, scientific aspirations, and ethical
concerns. Some nations adopt cautious experimentation with rigorous regulation, while others
enact blanket prohibitions. This patchwork of regulations underscores the need for more
coordinated global standards to avoid ethical misuses and facilitate fair access to technology.

The analysis below discusses how leading nations govern human genome editing.

© 2025. International Journal of Law Management & Humanities [ISSN 2581-5369]


https://www.ijlmh.com/
https://www.ijlmh.com/

4897 International Journal of Law Management & Humanities [Vol. 8 Iss 2; 4891]
1. United States

The United States' approach to the regulation of human genome editing is marked by a blend of
legal constraints, ethical standards, and self-regulation by institutions. Though there is no
federal law in the US prohibiting genome editing, important funding restrictions control the
field. The Dickey-Wicker Amendment, which came into effect in 1996, forbids the allocation
of federal funds to research that includes the creation or destruction of human embryos.
Therefore, research on human germline editing cannot be supported by the federal government,
thereby limiting its progress in public institutions.

Nonetheless, research performed with private money is subject to different regulations. The US
Food and Drug Administration (FDA) oversees gene therapy products, such as those that
involve genome editing. Clinical uses of heritable genome modifications would be subject to
FDA approval, but currently, the FDA is barred by Congress from even considering applications
for clinical trials on germline editing. This imposes a de facto ban, although there is no express
statutory prohibition. However, the private sector is still pushing forward with somatic (non-
inherited) genome editing treatments, especially for ailments such as sickle cell anemia and

some cancers, showing a conservative yet proactive stance.
2. China

China offers a multifaceted and dynamic image in the regulation of genome editing. Before
2018, China had put out guidelines against germline genome editing, but did not have effective
enforcement in place. This regulatory loophole was brutally revealed by the CRISPR babies
scandal, where scientist He Jiankui had edited the genomes of twin embryos to make them HIV-
resistant. The scandal provoked worldwide outrage and exposed the loopholes in China's

management of biotechnology.

Retaliating, China quickly tightened up its laws. In 2019, it added new provisions to the
"Regulation on the Administration of Clinical Research on Human Genetic Resources," with
greater emphasis on stricter review and approval processes for genome editing experiments.
Additionally, China's recently amended Civil Code (in force 2021) enshrines the right to genetic
information, which indicates an attempt to safeguard individuals' genomic rights more
effectively. Nevertheless, although China has more sophisticated guidelines now, there are still
questions regarding the consistency with which it is enforced and how its goals for leadership
in biotechnology are balanced against its commitment to ethical regulation.

3. United Kingdom

The United Kingdom is generally considered to have one of the world's most advanced and
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clear regulatory systems for genome editing. The main regulatory agency, the Human
Fertilisation and Embryology Authority (HFEA), closely regulates any experimentation with
human embryos. In 2016, the UK was the first to officially sanction research using CRISPR-
Cas9 on human embryos, though only up to the first 14 days of development and for entirely

non-reproductive, scientific reasons.

In addition, the UK Parliament has legalized mitochondrial replacement therapy (at times
referred to as "three-parent babies™) under tightly controlled circumstances, showing a readiness
to allow certain types of heritable genetic alteration where medically indicated. The British
solution focuses on rigorous ethical examination, public engagement, and openness, providing
a template for other nations to find equilibrium between scientific advancement and moral
responsibility. It is a compromise between absolute prohibition and uncontrolled

experimentation.
4. Germany

Germany has one of the most restrictive legal systems concerning human genome editing,
influenced by its experience of illegal medical experimentation under the Nazi regime. The
Embryo Protection Act of 1990 forbids any type of genetic alteration of human embryos for
reproduction purposes. Germline editing is prohibited, and serious criminal sanctions are

imposed on offenders.

Moreover, the Basic Law (Grundgesetz) of Germany codifies the safeguarding of human
dignity as a constitutional principle, which guides bioethical law. Such genetic changes that
would impinge upon the dignity and identity of future individuals are considered inherently
unacceptable. Although somatic cell editing for therapeutic applications is permissible under
strict regulation, the position of Germany is strongly against germline interventions, including
research. Its strong ethical position is a reflection of profound societal anxieties regarding

eugenics, human enhancement, and respect for the dignity of human life.
5. India

In India, the legal framework surrounding genome editing remains under development. The
Indian Council of Medical Research (ICMR) has published the "National Guidelines for Gene
Therapy Product Development and Clinical Trials™ (2019), which strictly prohibit clinical use
of germline genome editing in human beings. Nonetheless, somatic cell gene therapy is allowed

with stringent ethical and regulatory oversight.

India acknowledges the need to advance genetic research for public health while avoiding

unethical applications. Researchers need to get clearance from Institutional Ethics Committees
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(IECs) and national regulatory bodies before embarking on any genome editing projects
involving human subjects. India still has no comprehensive legislation dealing with genome
editing specifically, even after taking these measures, with scope for regulatory loopholes.
There is increasing support for the position that India must have a more effective legal
infrastructure to regulate genome editing, owing to its very fast-growing biotech industry as

well as to the ethical pitfalls of new technology.
V. CASE STUDIES ON INTERNATIONAL REGULATION OF HUMAN GENOME EDITING

1. The CRISPR Babies Scandal (China, 2018)

The revelation in 2018 by Chinese researcher He Jiankui that he had genetically engineered the
genes of twin girls to render them immune to HIV triggered global outrage. He Jiankui
employed the CRISPR-Cas9 tool to edit the CCR5 gene, which offers immunity to HIV, without
ethical scrutiny or proper regulatory clearance. His conduct contravened both Chinese
legislation and international norms in science since the edit was a germline edit, meaning that

it not only impacted the person but also the next generations.
Consequences:

He Jiankui's punishment: He Jiankui was punished in 2019 with three years of imprisonment

for illegal medical practice, a stern rebuke for unethical human experimentation.

International Criticism: The scientific community, ethicists, and policy-makers around the
world criticized the experiment as a harmful precedent. The scandal highlighted the loopholes

in regulatory control and emphasized the requirement for more effective governance.

WHO's Response: The World Health Organization (WHO) reacted by making a call for an
international moratorium on germline editing of human beings until there were strong ethical
and safety standards. This was instrumental in kick-starting worldwide discussion regarding the

regulation of gene editing technologies.
2. Mitochondrial Replacement Therapy (United Kingdom, 2015)

Legalizing mitochondrial replacement therapy (MRT) in the UK in 2015 permitted the birth of
children with three parents' DNA: mother, father, and a female donor. The treatment benefits
women who suffer from mitochondrial diseases, inherited from mother to child, by replacing

defective mitochondria with functioning ones from a donor egg.
Consequences

Regulatory Control: The UK's Human Fertilisation and Embryology Authority (HFEA) created
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a rigorous licensing system to control MRT, to apply it only in clearly defined and strictly

controlled situations.

Ethical Issues: The license was contentious, with fears of "designer babies" and changing the
human germline. Yet the UK's conservative and open style of regulation has been praised as an

example to follow.

Global Impact: The UK legalization provided a precedent, and other nations were watching the

results to inform their own regulatory guidelines.
3. HeLa Cells and Consent (United States, 1950s)

Henrietta Lacks was an African-American woman whose cancer cells were removed from her
body without her permission in the 1950s, resulting in the establishment of the HeLa cell line,
one of the most commonly used biomedical research cell lines. The case was seminal in bringing
to light the issue of the absence of informed consent in scientific research, especially during the

period before ethical requirements in medical experimentation had reached maturity.
Consequences:

o Informed Consent Laws: The HelLa case prompted major reforms in research ethics,
including the establishment of the Common Rule in the U.S., which requires informed

consent from patients before their biological materials are used for research.

o Cultural Impact: Henrietta Lacks' story brought attention to the exploitation of African
Americans in medical research and highlighted the need for institutional reforms and
policies that protect individuals' rights and dignity.

4. CRISPR-Cas9 in Human Embryos (United States, 2017)

U.S. scientists edited human embryos with CRISPR-Cas9 technology in 2017 to investigate
gene function and whether there is the possibility of treating genetic diseases. The embryos
were not transferred, but the experiment raised debates regarding the safety and ethics of editing

the human germline.
Consequences:

o Ethical Controversy: Although the goal was not to produce genetically modified
humans, the experiment sparked intense ethical debate regarding "designer babies,"

eugenics, and unforeseen consequences.

o Regulatory Call: The study revived demands for stricter global regulations on germline

editing and led to extensive debate regarding the need for global regulation to guarantee
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safety and equity in scientific use.
5. Gene Editing for Cancer Therapy (China, 2016)

In 2016, a group of scientists in China employed CRISPR to genetically engineer immune cells
from cancer patients in a bid to enhance their ability to fight cancer. This clinical trial was

among the first efforts to use CRISPR in humans beyond research purposes.
Consequences:

o Early Success and Safety Issues: The trial was partially successful but raised safety
issues, such as the risk of off-target mutations with potentially adverse effects on

patients' health.

o Ethical and Regulatory Issues: The trial emphasized the necessity of regulatory
guidelines for gene-editing in clinical trials to guarantee patient safety and informed
consent. The ethical implications of such experimental therapies are still a focus of

heated controversy.
Global Regulation Frameworks:

These examples highlight the imperative need for an overarching international regime to control
human genome editing. Although the possibilities of gene editing to treat genetic disorders and
avert future disease are enormous, the technology poses serious ethical, social, and legal
dangers. In the absence of regulation, there is a risk of misuse, exploitation, and unintended

consequences.

As these case studies illustrate, the future of human genome editing will depend on careful,
open, and responsible regulation to guarantee that the technology is applied for the public good

without being used for harm or improper experimentation.
V1. ETHICAL AND LEGAL DILEMMAS
1. Safety and Off-Target Effects

CRISPR-Cas9 and other gene editing tools may induce off-target effects that result in
unforeseen mutations, which have risks such as cancer and developmental disorders. Such off-
target effects will give rise to long-term health effects, and stringent safety controls and

regulatory guidance.
2. Consent

GMOs created today influence generations to come, who cannot give consent to these

alterations. It brings up ethical questions regarding autonomy and whether it is ethical to make
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irreversible genetic choices for individuals who are not able to express their consent.
3. Inequality and Accessibility

Gene editing would further deepen the current inequalities, with only rich people having access
to enhancement, thus producing a genetic divide. There's also a likelihood of these technologies

being out of reach for the poor, making further societal divides worse.
4. Designer Babies

The possibility of producing "designer babies™ poses issues of commodification and genetic
discrimination. Non-therapeutic modifications, such as choosing for intelligence or looks, may

compromise the inherent value of human life and result in social pressures on parental decisions.
5. Global Justice and Governance

With nations having different laws, there is the danger of genetic tourism, where individuals go
to states with less stringent laws for questionable genetic therapies. This necessitates a single

global treaty to ensure uniform standards and avoid exploitation.
VII. OFFICIAL DATA AND RESPONSES
1. WHO 2021 Reports
Source: "Human Genome Editing: A Framework for Governance"
Key Finding:

The World Health Organization (WHO) urged governments to prohibit clinical applications of
heritable human genome editing until sufficient safety research is conducted. The report stresses
the need for clear regulatory frameworks and comprehensive international cooperation to ensure
that gene editing is conducted ethically and safely. WHO’s stance is driven by concerns about

unforeseen long-term consequences and off-target effects.
2. Global Observatory for Genome Editing (2021)

Source: Ethical Analysis Across 96 Countries

Key Finding:

A global survey found that 65% of countries lack specific legal frameworks governing human
genome editing. This highlights the significant regulatory gap that exists in many parts of the
world regarding genome editing technologies. Many countries either rely on general bioethics
laws or have no laws at all, leading to concerns about unregulated experimentation and

inconsistent standards for safety and ethics.
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3. Nature Survey (2020)

Source: Survey of 4,000 Scientists

Key Finding:

In a survey of 4,000 scientists, 68% favored a ban on clinical germline editing, which involves
making genetic alterations that can be passed on to future generations. 24% supported strict
regulation of such edits, while only a small minority favored unrestricted use. This survey
reflects a consensus within the scientific community on the risks associated with germline
editing, particularly the potential for unintended consequences that could affect future

generations.

4. ICMR Guidelines 2019 (India)
Source: "National Guidelines for Gene Therapy Product Development and Clinical Trials"
Key Finding:

The Indian Council of Medical Research (ICMR) prohibits germline editing, restricting it under
national guidelines. Somatic genome editing—editing that does not affect germline cells and is
not passed on to descendants—is allowed but only under strict oversight and monitoring. These
guidelines are intended to ensure that gene therapy is used responsibly, particularly in clinical
trials, and to safeguard against potential misuse or ethical violations in a country still developing

its regulatory framework for gene-based treatments.

5. UNESCO 2019
Source: "International Declaration on Human Genetic Data"
Key Finding:

UNESCQO'’s Declaration stressed the need for universal ethical principles to govern the use of
human genetic data. It called for international cooperation to ensure equitable access to genetic
technologies and to safeguard against exploitation and discrimination. The document
emphasized that genetic data should not be used for non-therapeutic enhancement and should

be protected against misuse for discriminatory purposes.

6. U.S. National Academy of Sciences (2017)
Source: "Human Genome Editing: Science, Ethics, and Governance™
Key Finding:

This landmark report from the U.S. National Academy of Sciences recommended that germline

editing should be allowed only under certain conditions, including strong oversight, informed
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consent, and rigorous scientific review. The report acknowledged that while gene editing could
be used to prevent genetic diseases, it also pointed out the risks of eugenic practices and

potential societal harm from non-medical genetic enhancements.
7. European Commission (2018)

Source: "Ethics and Governance of Human Genome Editing"

Key Finding:

The European Commission adopted a cautious approach to gene editing, recommending that
the EU adopt a ban on germline editing while allowing somatic gene therapy for therapeutic
purposes. The Commission emphasized ethical concerns about altering the human genome in
ways that could have unintended social and genetic consequences, including the potential for a

new form of inequality based on genetic characteristics.
8. International Summit on Human Gene Editing (2015)

Source: Report from the National Academy of Sciences, U.S., and the Chinese Academy of

Sciences

Key Finding:

The summit called for a global moratorium on germline editing until the ethical, social, and
safety issues were fully understood and addressed. The summit emphasized the need for

international consensus on the responsible use of gene-editing technologies and highlighted the

risks associated with genetic enhancement and the potential for exacerbating social inequalities.
9. European Court of Human Rights (2019)

Source: Ruling on Genetic Editing and Human Rights

Key Finding:

The Court ruled that genetic manipulation, particularly germline editing, poses serious human
rights risks, including the potential for the commodification of human life and the violation of
individual autonomy. The decision reinforced the principle that all individuals should have the

right to an open future, free from irreversible genetic alterations imposed without their consent.

VIIl. CHALLENGES AHEAD

1. Lack of Universal Standards

One of the most urgent challenges facing the governance of human genome editing is the
absence of “universal standards”. Various nations have implemented divergent regulatory

models, with some possessing well-articulated legislation and others with no legal guidance
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whatsoever. This generates enormous “regulatory loopholes” and discredits worldwide efforts
to secure the ethical and safe use of gene-editing technologies. This regulatory difference may
also lead to “genetic tourism”, wherein people go to countries with weaker regulations to
undergo potentially risky or ethically unsound procedures. It is imperative to set universal
standards to avoid such differences and provide equal access to safe, well-regulated genetic

technologies.
2. Public Engagement

The success of genome editing regulation depends not just on the scientific and regulatory
communities but also on the “active participation of the public”. There is a requirement for
“public education” and an open debate to make the science of genome editing more
comprehensible and to promote understanding of the ethical, legal, and social issues. Public
input can help ensure that societal values and concerns are built into policy considerations. By
engaging the public, we can address anxieties, myths and establish knowledge-based trust in
the technology under development. An educated public can speak out against unethical practices

and demand more regulation where necessary.
3. Enforcement Mechanisms

Even with laws and guidelines in place, the “enforcement of genome-editing rules” is a major
challenge. Compliance may be especially hard in “private and international contexts”, where
researchers can circumvent national legislation to carry out unethical experiments. Ensuring
compliance by countries with international agreements and respect for regulations necessitates
strong “enforcement mechanisms” both at the national and international levels. This could
include monitoring and auditing clinical trials, cooperation in investigations at the international

level, and sanctioning countries or institutions that do not comply with agreed standards.
4. Ethical Oversight

Since genome editing involves issues that are deeply personal and societal, it is important to
have “independent and multidisciplinary ethical oversight”. Ethical review panels ought to
involve scientists and clinicians alongside philosophers, ethicists, social scientists, and lawyers
to be certain that all possible ethical concerns are taken into consideration, starting with human
rights to broader social issues. All oversight needs to be transparent, responsible, and
continuously revised to be updated in the light of novel scientific breakthroughs as well as
emerging social developments. Lacking this, there is the danger of “ethical slippage” or the

creation of technologies that oppose core human values.
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IX. RECOMMENDATIONS

1. Development of a Binding International Convention

Perhaps the most effective response to the issues of genome editing is the development of a
“binding international convention”. This can be patterned after the “Oviedo Convention”, which
created the standards for biomedical sciences in Europe. A global form of such a convention
would be necessary for establishing uniform “international norms” on genome editing. The
convention must seek worldwide ratification so that all countries agree to abide by ethical
principles and research practices, thereby providing a complete set of rules to govern gene-

editing technologies across the globe.
2. Global Registry for Genome Editing Research and Clinical Trials

To facilitate transparency and accountability in genome editing research as well as clinical
trials, a “Global Registry” would need to be created. Suggested by the WHO, the registry would
keep a record of all genome-editing experiments, such as research studies and clinical trials,
with public access to the details. This would provide scope for continued monitoring, enhance
transparency, and avoid unreported or unethical experiments. Researchers and institutions
would be made to register their projects, thereby promoting compliance with international

standards and building trust in the global community.
3. Public Dialogue and Democratic Participation

Genome editing should not be the exclusive territory of scientists and policymakers but should
include “democratic participation” from the public. Citizens must have a substantive voice in
“establishing limits” for genome editing, particularly in contentious domains such as “germline
editing” and “designer babies”. Public discussion can be promoted through forums,
consultations, and debates where people can voice their concerns, preferences, and values. This
guarantees that the trajectory of technological progress is in the “public interest” and per societal
norms and ethics. It also enables people to become active stakeholders in the formulation of

policies that impact their lives.
4. Conditions for Funding Research

Governments and private organizations that sponsor genome editing research should make
funding conditional on compliance with ethical standards”. This would hold researchers and
institutions responsible for the ethical performance of their projects. By making conditions for
funding, policymakers can encourage compliance with global standards and deter misuse of

research funds for unethical means. Funding institutions also need to encourage research on the
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possible dangers and long-term effects of genome editing so that ethical issues are given priority

throughout research and development.
5. Cross-border Collaboration

With the global character of human genome editing, “cross-border collaboration” is critical to
the development of harmonized regulations and promoting responsible research. Global
institutions such as the WHO and UNESCO need to play a leadership role in facilitating
cooperation on regulatory frameworks, research, and policy-making. Cross-border
collaboration can facilitate the development of standardized regulations, the sharing of
information, and a platform for global consensus-building. This will enable less resource-rich
countries to access the experience and best practices of more advanced countries while ensuring

equitable distribution of the benefits of genome editing.
X. CONCLUSION

Human genome editing has “immense potential” to solve some of humanity's most serious
medical and genetic dilemmas. To cure genetic ailments, to extend human abilities—these are
possibilities that stretch endlessly. But they also present “equally vast responsibilities”. The
absence of consistent regulations, the ethical complications, and the risk of misuse underscore

the need for “judicious legal guidelines” and “moral reins”.

Without such protection, we run the risk of “increasing societal inequalities”, causing
unintended harm to people and communities, and “losing public confidence” in scientific
research. As genome editing technology advances, the need for “international cooperation”,

“transparency”’, and “public dialogue” cannot be overstated.

A “scientifically based, ethically sound” and “globally harmonized regulatory strategy” is
necessary to unlock the promise of genome editing while protecting the rights of future
generations. Together, only can we be certain that this potent technology will be used for the
“benefit of humankind”, and that its dangers are controlled to prevent harm.
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