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How to ensure the safe, effective, and ethical use of emerging biotechnologies, such as clustered regularly
interspaced short palindromic repeats (CRISPR)-based genome editing, is a global challenge. The occur-
rence of the ‘‘CRISPR babies” in 2018 publicly brought this issue into sharp focus, and led to comprehen-
sive regulatory reforms in China and various countries around the world. The current article analyzes this
event-driven regulatory reform in China by elaborating the most salient provisions designed to prevent
risk and protect individual rights, public health, and social morality relating to human genome editing in
four important sectors of law: biosecurity law, civil code, criminal law and patent law. It highlights that,
although regulation is being undertaken, the gaps between the law and advancing technology remain dis-
cernible, at both a national and transnational level (i.e., the ‘‘double-pacing problem”). Further attention
and collaboration will be required to address the ongoing challenges associated with the use of human
genome editing.
� 2023 Published by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is an open access article

under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Human genome editing, the precise alteration of targeted
deoxyribonucleic acid (DNA) sequences in living human cells, is
associated with major opportunities and serious concerns. Debates
about the related ethical, legal, and societal implications and poli-
cies go back several decades.1 Since 2006, the International Society
for Stem Cell Research (ISSCR) has issued four versions of the
Guidelines for the Conduct of Human Embryonic Stem Cell Research
and Clinical Translation, promoting professional practice with
respect to science and ethics.2 In its 2016 Guidelines, the ISSCR
clearly stated that any attempt to modify the nuclear genome of
human embryos for the purpose of human reproduction is ‘‘prema-
ture and should be prohibited at this time.”3 In its most recent
2021 Guidelines, the ISSCR reaffirmed this position on heritable
human genome editing for reproductive purposes and further rec-
ommended that another five types of research relating to human
embryos should not be allowed because of a lack of ‘‘compelling
scientific rationale” or because the research is ‘‘ethically concern-
ing.”4 Because these Guidelines are inspirational and adherence
is voluntary, they might have an impact on national laws and reg-
ulations but cannot supersede them.

Additionally, national academies of sciences around the world
have published advices regarding national governance on human
genome editing (particularly heritable genome editing). For
instance, the United States National Academy of Medicine, the Uni-
ted States National Academy of Sciences, and the Royal Society of
the United Kingdom provided recommendations regarding appro-
priate oversight of the practice of heritable human genome editing
and have promoted shared responsibility regarding the clinical use
of this technology.5 A sense of urgency for strengthening the over-
sight mechanisms of human genome editing is observable in the
scientific community. However, national regulatory actions often
lag behind relevant scientific advances, representing a phe-
nomenon in technology regulation called the ‘‘pacing problem.”
This phenomenon refers to ‘‘the gap between the introduction of
a new technology and the establishment of laws, regulations, and
oversight mechanisms for shaping its safe development.”6 As
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illustrated in Section III, this phenomenon operates at the national
and transnational levels in the context of human genome editing.
In the article, we refer to it as the ‘‘double-pacing problem.”

The double-pacing problem gathered momentum in main-
stream media in November 2018 when Chinese biophysicist, Dr.
He Jiankui, alarmed the world by announcing that his team had
altered early-stage human embryos using clustered regularly inter-
spaced short palindromic repeats (CRISPR)-Cas9 in an attempt to
confer resistance to human immunodeficiency virus (HIV) infec-
tion.7 These embryos were implanted in a woman’s body, and
two ‘‘CRISPR babies” were born.7 This research was unequivocally
condemned by scientists in China and worldwide, who argued that
the experiment was unjustified, unnecessary, and even reckless,
because a safer and more thoroughly tested method (antiviral drug
treatment) can already be used to control HIV infection.8 The con-
demnation was contagious, and immediately translated into a pub-
lic narrative that tapped into widely held beliefs among the public
about the importance of naturally-born babies, and accelerating
anxieties about human lives being threatened by the unstoppable
March of biotechnology advances. As Michael Schiller observed,
narratives with contagious elements can ‘‘travel the globe and go
viral in milliseconds” and have ‘‘profound effects on human
behavior.”9

The event of the CRISPR babies prompted Chinese regulators to
take a series of actions to systematically address the related multi-
dimensional risks and narrow the regulatory gap regarding the
uptake of emerging biotechnologies, including human genome
editing. The article provides a comprehensive analysis of this
event-driven regulatory reform in China. It focuses on the most
salient regulations, describing their features and the challenges
of implementation, particularly the much-overlooked double-
pacing problem. This analysis is helpful for reassessing responses
in China and various countries around the world regarding the
use of human genome editing and related emerging
biotechnologies.
2. Governing human genome editing after the CRISPR babies

Human genome editing takes two main forms, and each pre-
sents a different risk profile. In somatic human genome editing,
DNA in a person’s body cells is changed, which only affects that
individual. In heritable human genome editing, DNA in embryos,
sperm or egg cells is changed, which may result in changes in that
person and across generations. As recommended by the World
Health Organization (WHO), good governance should consider
the specific challenges inherent in the different types of human
genome editing, whether for research or for reproduction. How-
ever, at the national level, regulators generally do not have the
capacity to respond to such specific challenges in a timely manner,
and thus prefer to implement baseline strategies to prevent risks
and harm associated with the use of the technology, or to delay
regulatory actions until they are better informed and better posi-
tioned to intervene.10 Before the occurrence of the CRISPR babies,
human genome editing was primarily governed by ethical guideli-
nes in China. For instance, the Ethical Guidelines for Human Embry-
onic Stem Cell Research (2003) prohibited genetic manipulation of
human gametes, zygotes, and embryos,11 and required that the
period of in vitro culture not exceed 14 days from fertilization or
nuclear transfer to conduct research on human embryonic stem
cells.12 However, this normative instrument imposed mild sanc-
tions on violation, and enforcement was lax.

This approach to human genome editing in China was disrupted
by the advent of the CRISPR babies, which triggered a comprehen-
sive regulatory reform to address concerns about the potential
impact of human genome editing on individuals and society as a
9

whole. Essentially, the reform established a whole-process risk
prevention system through creating new law or amending extant
law across multiple areas, including specific provisions in the
new Biosecurity Law, Civil Code, and updated Criminal Law and
Patent Law. The reform also allocated oversight authority to several
agencies. The National Health Commission (NHC) and Ministry of
Science and Technology (MOST) are responsible for jointly super-
vising human stem cell research. The MOST also supervises the uti-
lization and trial of human genetic resources, and the Drug
Administration of the NHC is responsible for the ethical review of
national drug clinical trials.

This section will elaborate the most salient provisions in the
Biosecurity Law, Civil Code, Criminal Law and Patent Law, as well
as a set of soft laws used to fill regulatory gaps.13 These laws are
promulgated by the National People’s Congress and its Standing
Committee (NPC), and constitute the top level of the three levels
of law within China’s legal system (the other two levels are admin-
istrative regulations and local statutes). This indicates the signifi-
cance of biosafety and biosecurity in the view of Chinese
legislators. Within the legal system, existing and future lower-
level administrative regulations and local statutes should refine
the laws promulgated by the NPC, and the laws at the same level
should address different dimensions of the concerns associated
with human genome editing.

2.1. Risk-based protection under Biosecurity Law

As a reaction to the CRISPR babies, the Biosecurity Law was pro-
posed and, later, the COVID-19 pandemic expedited this legislative
process in China. Promulgated in October 2020, the law lays out
the contour of China’s biosecurity governance that makes a clear
commitment to a whole-process of risk prevention through collab-
oration among relevant stakeholders.14 This law covers eight major
areas associated with the life sciences: (a) infectious disease pre-
vention and control; (b) regulating research and applications
related to biotechnology; (c) biological laboratory safety and prac-
tices; (d) protecting biological resources and human genetic
resources; (e) preventing invasive species and preserving biodiver-
sity; (f) tackling drug resistant microbial infections; (g) deterring
bioterrorism; and (h) other activities related to biosecurity.15

Human genome editing squarely fits in category (b). In such situa-
tions, a tiered risk management system is required to address
issues ranging from risk monitoring and early warning systems,
information sharing and publicizing mechanisms, and emergency
responses at the national, local, and institutional levels. Accord-
ingly, all biological research and development activities are catego-
rized into three levels: high-risk, medium-risk, and low-risk,
according to the degree of potential harm to public health, indus-
tries, agriculture, and ecosystems.16 High-risk and medium-risk
activities shall be conducted in an organization with necessary
approval in accordance with the law, and relevant risk assessment,
prevention and control plans should be in place for such activi-
ties.17 The State Council is designated to take measures to manage
the risks that jeopardize public health, biological resources, and
ecosystems.18.

Most provisions in the Biosecurity Law are framed broadly with
the aim of applying to all relevant activities that go beyond a par-
ticular biotechnology. There are three aspects that are particularly
relevant to human genome editing. First, the Biosecurity Law legal-
izes bioethics in the four scenarios: (a) all research institutions,
enterprises, and universities shall incorporate biosecurity laws,
regulations, and knowledge into educational and training pro-
grams, to raise bioethical awareness of students and profession-
als;19 (b) those engaged in the research, development, and
application of biotechnology shall conform to ethical principles;20

(c) research on new biomedical technology shall pass ethical
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review;21 and (d) the collection, preservation, use, and outbound
supply of China’s human genetic resources shall conform to ethical
principles.22 These principle-based provisions provide flexibility in
response to ongoing scientific advances and evolving societal con-
cerns. Second, legal liabilities for non-compliance are dramatically
increased under the Biosecurity Law compared with previous ethi-
cal guidelines. For instance, individuals engaging in biological
research, development and application activities that are prohib-
ited by law shall be ordered to stop the illegal act, and illegal
income shall be confiscated, with a fine ranging from 1 to 10 mil-
lion, or a fine of 10–20 times of the illegal income. Individuals
directly responsible for the illegal act shall have their relevant
practice certificate revoked and be banned from engaging in
related biological research, development and application activities
for 10 years or life, in accordance with law.23 This change increases
the level of deterrence for those who might be tempted to cross
legal or ethical lines. Third, more laws and regulations are being
or will be enacted to implement the requirements set in the Biose-
curity Law that could further impact individuals and institutions
relating to human genome editing activities. For example, the
Law on Scientific and Technological Progress (2021) prohibits scien-
tific and technological research, development and application
activities that endanger national security, harm social and public
interests, or violate scientific integrity and ethics. Individuals
who seriously violate the rules are recorded in the national data-
base of scientific integrity.24 The scientific integrity record serves
as an important basis for professional promotion, grants, and
awards.25 The National Health Commission released Regulations
on the Management of Clinical Application of New Biomedical Tech-
nologies (2019) to establish an administrative approval system
for the clinical application of gene editing technology to replace
the filling system used before the occurrence of the CRISPR babies,
and the Measures for Ethical Review of Biomedical Research Involving
Human Subjects (2021) to further strengthen institutional ethical
review, particularly regarding the safety and ethical concerns
regarding experiments in biomedical research. Research proposals
that fail the institutional ethical review are prohibited from being
funded or conducted.

In addition to the legally-binding provisions, constantly
updated soft laws are adopted to fill the gaps between regulations
in various forms, including guidelines, recommendations and
codes of conduct. The non-legally binding feature makes them
more agile and cooperative with relevant stakeholders. Tianjin
Biosecurity Guidelines for Codes of Conduct for Scientists initially
drafted by experts at Tianjin University Center for Biosafety
Research and Strategy, set out 10 principles for scientists to
responsibly engage in biological research activities. The Guidelines
have been endorsed by the InterAcademy Partnership and dissem-
inated to the 9th Review Conference of the Biological and Toxin
Weapons Convention.26.

2.2. Individual rights-based protection under the Civil Code

The occurrence of CRISPR babies brought about a debate about
the protection of individual rights threatened by the emerging
biotechnology in China. When the Civil Code was passed by the
National People’s Congress in 2020, it included a section on Person-
ality Rights that tackles the legal challenges on the protection of
personal integrity, freedom and dignity posed by scientific
advances and potential misuse or abuse. 27

In direct response to the public concerns regarding risk disclo-
sure and informed consent in the CRISPR babies event, legislators
added three provisions to address personality rights in relation to
human genetic and embryonic research and medical services in
the Code. Article 109 sets the fundamental principle of human dig-
nity on the protection of personality rights.28 This Article requires
10
that when there is a conflict between the protection of inherent
dignity of persons and the protection of property interests, the pro-
tection of inherent dignity of persons should be tilted.29 How this
legal principle can be applied to safeguard personality rights in
the context of human genome editing, including the rights to life,
inviolability, and integrity of the person, and the rights to health
under the Civil Code, needs to be tested in future court judgments.
Article 1008 and Article 1009 jointly reconstruct the existing
guidelines on clinical trials and scientific research involving
humans in China. Article 1008 requires that ‘‘[w]here a clinical trial
is needed for developing new drugs and medical devices or devel-
oping new prevention and treatment methods, upon approval of
the relevant competent authorities and the examination and
approval of the ethics committee, the participants or the guardians
thereof shall be informed of the details including the purposes,
methods, and the possible risks of the trial, and their written con-
sent must be obtained.”30 Future clinical trials for developing new
drugs or treatments based on human genome editing, like the
experiment carried out by Dr. He Jiankui on the CRISPR babies, fall
into the scope of this provision. Article 1009 lays out the require-
ments for conducting genetically related medical and scientific
research. This article holds that ‘‘[m]edical and scientific research
activities concerning human genes, embryos, among others, shall
be carried out according to the laws and relevant regulations
issued by the PRC, without endangering human health, violating
moral principles, or damaging public interests.”31 This all-
complied provision can be used to integrate relevant laws and reg-
ulations, enacted before or after the Civil Code, when it is applied to
a specific case. For instance, the Basic Healthcare and Health Promo-
tion Law (2019) elaborates the informed consent and related rights
of individuals in medical services, and imposes an obligation to
respect these rights on multiple stakeholders who could affect
them, including medical and healthcare institutions and profes-
sionals. 32 Those who fail to fulfill this obligation or violate medical
ethics during the process of conducting medical research or deliv-
ering medical and healthcare services shall be subject to various
disciplinary actions or sanctions in accordance with law.33 Com-
pared with previous ethical guidelines on human genome editing
before the CRISPR babies, the new regulations build a more solid
legal foundation for civil actions against non-compliance regarding
respecting the right to informed consent and other related rights in
medical services and research. Article 990 of the Civil Code further
recognizes the inexhaustible nature of personality rights and
emerging claims that are not enumerated in the current law but
are equally worthy of protection. This provides a pathway for the
extension of legal protection to emerging personality rights and
claims in accordance with the Code.34.

2.3. Public health-based protection under the Criminal Law

In 2019, Dr. He Jiankui and two team members were convicted
of ‘‘illegal medical practice” according to Article 336 of the Criminal
Law of the PRC, which prohibits illegally engaging in medical prac-
tice without obtaining qualification for medical practice when the
circumstance is serious.35 The case signified the inadequacy of
offenses tailored to human gene editing in the extant criminal
law. Two new offenses on human genetics were adopted to fill this
regulatory gap through the XI Amendment of the Criminal Law pro-
mulgated in December 2020.36

One new offense is the ‘‘illegal implanting genetically edited or
cloned human embryos,” which was added to Article 336 of the
Criminal Law. The wording stipulates that ‘‘[w]hoever implants
any genetically edited or cloned human embryo into the body of
a human being or animal or implants any genetically edited or
cloned animal embryo into the body of a human being shall, if
the circumstances are serious, be sentenced to imprisonment of
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not more than three years or limited incarceration and a fine or be
sentenced to a fine only; or if the circumstances are especially seri-
ous, be sentenced to imprisonment of not less than three years
nor more than seven years and a fine.”37 This open-textured provi-
sion does not presuppose the violation of laws, administrative reg-
ulations or departmental rules, but specifies that merely engaging
in the behaviors prohibited herein can lead a person to be held
criminally liable if the circumstances are serious. What constitutes
a ‘‘serious circumstance” is open to assessment by judges on a
case-by-case basis. Judges may take into account various regula-
tions, interests, and concerns, which might change over time. The
offender committing this crime could be anyone who engages in
the prohibited behaviors, regardless of whether the person has
the qualifications for medical practice. Notably, the regulators
chose not to grapple with the difficult decisions regarding the cri-
teria or boundaries between permitted and prohibited uses of
human genome editing, but to focus on very specific behaviors
related to human genome editing. The regulators appeared to be
very cautious about setting the criteria or boundaries at this stage,
to avoid over-inclusiveness or causing unnecessary restriction on
the trajectory of technological development.

Another new offense is the ‘‘illegal collecting or transporting
human genetic resources,” added to Article 334 of the Criminal
Law. This offense prohibits anyone from illegally collecting, mailing
or carrying human genetic resources in or out of China. Similarly,
what constitutes ‘‘illegally collect, mail or carry human genetic
resources” under this provision is open to comprehensive assess-
ment on a case-by-case basis.38 Judges in a specific case may take
into account all relevant regulations, interests and concerns to
draw a conclusion regarding illegality under this provision.
2.4. Social moral-based protection under the Patent Law

The Patent Law of the PRC restricts the patentability of inven-
tions for modifying the human germline on the basis of social-
moral grounds, which further discourages individuals and institu-
tions from engaging in such activities. Article 5 (1) of the Patent
Law requires that no patent shall be granted for an invention that
‘‘contravenes any law or social morality or that is detrimental to
public interests.”39 The term ‘‘social morality” in this provision is
amenable to new social realities, including new technologies. The
Guidelines for Patent Examination of the China National Intellectual
Property Administration recognize that the connotation of social
morality is based on a certain cultural background, which is ‘‘con-
stantly changing with the passage of time and social progress, and
varies from region to region.”40 Thus, Article 5 remains applicable
to preclude the patentability of inventions that modify the human
germline in China.41 This Article also precludes the patentability of
inventions that are based on genetic resources if the access or uti-
lization of the resources is in violation of any law or administrative
regulation.42
3. Discussion

The discussed regulations reflect Chinese regulators’ concerns
regarding the use of human genome editing after the CRISPR babies
in China. In the face of uncertainties of its trajectory of develop-
ment and implications at this stage, the regulators appear to be
highly conscious of the impact of the regulations. The regulators
resisted the urge for overregulation and chose to set necessary
guardrails to ensure that appropriate legal protection is in place
for those most in need of potential benefits of human genome edit-
ing or those most likely to experience its potential harms. They
deployed necessary legislative techniques, such as using
principle-based, all-complied and open-textured provisions, to
11
increase the adaptability of the regulations while avoiding the cre-
ation of a chilling effect in the field.43 Under the legal framework,
beneficial use of human genome editing is warranted and certain
harmful use is prohibited. The impact of the legal framework on
the potential direction of gene editing in China is contingent on
how these regulations are interpreted, applied, and further
developed.

Because the technology is constantly evolving with an unpre-
dictable trajectory, a major challenge to this regulatory approach
is how to implement the regulations that are primarily principle-
based, all-complied, or open-textured in a specific circumstance,
to achieve the legislative purpose: preventing misuse of this tech-
nology without hindering its beneficial outcomes. Scholars have
suggested that a unified law for governing activities in this field
should be developed in China, as it has been in the United King-
dom, Germany, and Canada.44 However, such a unified law might
not be better at keeping up with the pace of this technology, when
its relevant technical, societal and ethical implications continue to
unfold and have globe reach. In other words, the pacing problem in
regulating human genome editing exists at both the national and
transnational levels (i.e., the double-pacing problem), which indi-
cates the inherent difficulties in governing the use of this
technology.

3.1. The pacing problem at the national level

The Chinese approach to governing human genome editing after
the occurrence of CRISPR babies may be characterized as being
both reactive and proactive. This approach entails not only the
judgment of regulators regarding the recognizable risks of the
technology at this stage, but also adaptive regulations carefully
created to integrate future technical and societal changes. How-
ever, it should be noted that the pacing problem co-exists with
the regulations. One type of pacing problem is the result of techno-
logical inventions outpacing relevant regulations, making the latter
insignificant over time. For instance, the new offense added to Arti-
cle 336 of the Criminal Law prohibits implanting any genetically
edited or cloned human embryo into the body of a human being
or animal or implanting any genetically edited or cloned animal
embryo into the body of a human being. It is arguable whether
the ultimate aim of this provision is to prohibit the implanting
behavior per se, or also to prohibit the result of the behavior (pro-
ducing human-animal chimeras). Recently, Chinese scientists gen-
erated human-monkey chimeric embryos with human pluripotent
stem cells but cultured them ex vivo for 19 days, which made this
question highly relevant.45 If the provision is intended to prevent
anyone from producing a human-animal chimera by genetically
editing embryos, the provision appears to fail to anticipate new
technological innovations for culturing the genetically edited
embryos ex vivo, which could potentially be used to circumvent
this provision. From time to time, more technological inventions
may pose new possibilities for using human genome editing that
could harm significant individual rights and public health, poten-
tially going beyond the situations comprehended by regulators
while drafting the law.

The other type of pacing problem is the result of regulators’
desire to avoid overregulating an emerging technology. To main-
tain a delicate balance among the different interests at stake, reg-
ulators should resist the urge to overregulate and consciously
delay regulatory actions until they are better-informed or posi-
tioned, especially when the relevant issue has yet to become a high
priority. For instance, Article 1009 in the Civil Code uses the general
terms of ‘‘medical and scientific research activities concerning
human genes, embryos, among others,” instead of classifying
human genome editing as human somatic editing, germline gen-
ome editing, and human epigenetic editing, to separately address
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more nuanced but different concerns arising from each type of
human gene editing, as the WHO did in its report on the frame-
work for governance of human genome editing.46 In addition, some
broader social issues, such as equitable access to the benefits asso-
ciated with human genome editing, remain unaddressed. Collec-
tive efforts from all stakeholders are needed to tackle the
inevitable frictions between law and the technology, including
the use of informal governance mechanisms, such as ethical guide-
lines, best practices, peer review and institutional decisions, which
must be constantly updated to keep up with the pace of technical
and social change. How to utilize these informal mechanisms to
shape responsible conduct of practitioners is another issue deserv-
ing attention for good governance of human genome editing.

3.2. The pacing problem at the transnational level

Given the global reach of genome editing technology, robust
collaboration is necessary, not only at the national level but also
at the transnational level. However, the reality is that each country
differs in terms of capacity and interest in governing human gen-
ome editing. Meanwhile, global technological ‘‘innovation arbi-
trage” is more attractive than ever, by which innovators move to
jurisdictions that provide regulatory environments that are more
hospitable to entrepreneurial activities.47 To gain competitive
advantages, some countries could deliberately slow down regula-
tions on emerging technologies to attract innovators to their juris-
dictions. This complicates the pacing problem in relation to human
genome editing.

A recent survey revealed that only 75 of 106 states examined in
the study have prohibited the use of genetically modified in vitro
embryos to initiate a pregnancy (70 countries prohibited it out-
right, while five allowed for possible exceptions), while other
states did not have clear prohibitions or had no relevant informa-
tion available regarding the issue. 48 Differences in approaches to
governing this technology between countries makes it possible
for certain human genetic interventions to be illegal or unethical
in some countries but legal or entirely unregulated in other coun-
tries. To some extent, this gap of regulations across countries is jus-
tifiable because countries may have very different social, ethical, or
legal circumstances; however, a risk of manipulation obviously
exists. The WHO has identified the risks associated with travel to
destination countries with limited or no regulation, including the
following risks: the technology may be oversold by unscrupulous
entrepreneurs in jurisdictions without the capacity to oversee their
operation; people may be enticed to engage in unproven and pos-
sibly dangerous interventions with no expected benefit; and
potentially harmful research might be deliberately moved to coun-
tries with little or no oversight. 49 To minimize the cross-border
regulatory arbitrage and risks, internationally coordinated efforts
for developing robust oversight mechanisms are needed for human
genome editing.

The WHO has taken the lead in this regard, launching the
Human Genome Editing Registry in March 2019, proposing recom-
mendations for developing global standards for governance and
oversight of human genome editing in 2021,50 and providing guid-
ance regarding the responsible use of life sciences in 2022.51 The
Registry collects information about clinical trials using human gen-
ome editing worldwide and makes it available to all interested
stakeholders. Thus far, there are only 130 records of trials in the
database.52 The recommendations and guidance are inspirational,
subject to states’ discretion regarding how to integrate them into
their national measures. Moreover, some aspects of governance
on human genome editing go beyond the mandate of the WHO.
This requires political will from the WHOmember states to expand
the current mandate or take other measures to bridge regulatory
differences between countries. For example, the call for an interna-
12
tional mechanism to raise concerns about possibly illegal, unethi-
cal or unregistered practices of human genome editing in
jurisdictions with a lack of regulations has been made for several
years following the event of the CRISPR babies, and this has not
yet been established.53 In the absence of such international mech-
anisms, some countries may be reluctant to take necessary mea-
sures to respond to such risks.

4. Conclusion

Human genome editing is not the first technological develop-
ment to provide transformative opportunities as well as multidi-
mensional risks to individuals and societies. In vitro fertilization,
cloning, embryonic stem cells, and other technologies have the
same dual-use features. As scientists continue to discover novel
gene editing tools, our understanding of human genome editing
must keep changing. An updated narrative is necessary to ensure
that the promises and risks of technologies are not understated,
misrepresented, or overstated.

In the current article, we described the regulatory reforms in
China regarding biosecurity in general, and human genome editing
in particular, after the occurrence of CRISPR babies, as an example
to address concerns about the use of this technology. There is no
universally ideal approach for governing human genome editing.
Each country faces different challenges to balance benefits and
potential risks regarding the use of human genome editing. Addi-
tionally, each country needs to improve its own status quo, as well
as engaging in international collaboration. If this effort is under-
taken, the double-pacing problem in the governance of human
genome editing identified in the current article could be effectively
addressed, nationally and internationally.
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