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Brief description of the context

Research on gene drive organisms is not new, but in recent years technical advances, such as
CRISPR, have supported significant scientific advances, to the point where using gene drive
organisms for tackling major issues, such as malaria, is now in the realm of the possible.1,2,3 The
prospect of gene drive research moving from a laboratory-only setting to possibly being used to
tackle public health and other issues “in the field” is now raising questions about the adequacy of
the policy frameworks in place to responsibly manage and regulate the research and its
outcomes.4,5,6

Research and development of gene drive organisms in the laboratory has benefitted from
extensive experience, peer-reviewed literature and well-established standards for managing
biosafety and the integrity of research experiments.7,8,9,10 Many of these standards come from
previous experiences with handling genetically modified organisms, such as crops, as well as
much more complex and high-risk organisms, such as viruses. In addition, the institutions where
research has primarily been taking place are part of national structures that provide oversight on
biosafety, with institutional boards and permitting systems in place.

It is the next phase of research, for large ‘cage’ and field-based evaluations, where gene drive
research has raised more questions. These areas are not without precedent — including genetically
modified crops, Wolbacchia-infected mosquitoes, and biological pest control — but nonetheless
without an exact equivalent. Existing guidance, for example from the WHO’s Guidance Framework
for testing genetically modified mosquitoes offer direction, and there have been recent efforts to
develop guidance specific to gene drive organisms, such as the NASEM report “Gene Drives on
the Horizon”, as well as recent publications, such as James et al. “Pathway to Deployment of Gene
Drive Mosquitoes™1,12,13.

Nonetheless, questions have been raised about how gene drive research can be conducted
responsibly in these later stages of technology development and whether some of the specificities
of gene drive organisms require additional or new frameworks to be developed. These questions
arise in particular in the context of research taking place in Low and Middle-Income Countries
(LMICs), which may not have the same experience in research with genetically modified
organisms, and/or where gene drive organisms are intended to be evaluated for use.

The Outreach Network for Gene Drive Research brings together researchers and organisations
working on gene drive research for public interest, organisations involved in outreach, stakeholder
engagement and other relevant fields, as well as funders or supporters of these activities. Together
members reach out to different stakeholders and provide expert views in policy fora where gene
drive is discussed. The experience of the Network has shown that the topic of gene drive
governance is broadly articulated around the following topics:

o Are international frameworks, such as the Convention on Biological Diversity’s Cartagena
Protocol, relevant and adequate for gene drive organisms?
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o Are national regulatory and policy frameworks in LMICs with limited or no prior experience of
approving genetically modified organisms sufficient to ensure safe or responsible gene drive
research?

e How are the communities in the field evaluations phases to be engaged? What would
meaningful and legitimate community acceptance for field evaluations entail?

o Where should the power to make decisions about evaluations and use of gene drive organisms
reside?

o Are there forms of gene drive or uses of gene drive which should not be allowed?

« How do different values, norms and visions of human relationship to nature shape the
acceptability of using gene drive organisms, and how can different visions coexist?

Commentary, conclusion and recommendation

Discussions of governance and decision-making on gene drive should be examined through a
layered system, where different forms and levels of governance and decision-making exist and
build upon each other at international, national and local levels. They should also acknowledge
that “gene drive” as a concept covers a broad range of approaches, which could result in organisms
with very different characteristics and potential uses. As a result, seeking consistent and
overarching answers to many questions may be unhelpful and misleading. That caveat should be
at the forefront of these conversations and should in particular frame discussions about the
desirability of using “gene drive” as broad category of organisms.

It is also important to recognise that conversations about gene drive are made more complex by
the fact that they are intertwined in broader debates about the ethics of health research in low
income settings, and the complex historical and cultural dynamics of ownership and leadership
between Western countries and LMIC countries.

At the international level, the Convention on Biological Diversity is the main international framework
dealing with genetically modified organisms. Gene drive organisms are broadly agreed to fall under
its scope and so the provision of the CBD and its Protocols are applicable, including on topics such
as transboundary movement.14 But the international system is based on individual sovereign
states, so the crux of implementation and decision-making falls to countries. Their ability to build
and implement the appropriate legal frameworks to evaluate gene drive organisms and manage
their release is crucial to responsible research.

Not all countries have put in place national biosafety laws and the attendant processes to evaluate
and monitor genetically modified organisms. Some may have the laws but no prior experience in
applying them. The concept of leveraging gene drive approaches to address public health and
conservation issues is novel to every country, so to some degree the question of experience maybe
moot. Yet, it is reasonable to assume that experience in managing other genetically modified
organisms is useful since gene drive organisms are also genetically modified organisms. This
experience is available, and those who have not had it can learn from others. There are efforts to
encourage regional-level experience sharing and capacity building (for example between countries
in the ECOWAS region), as well as exchanges between countries (for example between African
nations and Brazil) and other support through the Convention on Biological Diversity.

While states are the recognised decision-making unit in the international system, there are also
provisions in international law and in many national legislations, supported by growing public
consensus, for local communities to be involved in governance and decision-making.1s,16,17
Community engagement is not a new concept and not exclusive to the use of gene drive
organisms. It is widely incorporated in many fields, from public health to infrastructure development
to extractives. These experiences are useful, but it is likely that there is no one-size-fits all model
or approach for community engagement on gene drive research that can be applied everywhere.
There is great diversity in the social, historical and cultural contexts in which gene drive research
may take place. Working with the concerned communities themselves in shaping how they want
to be engaged and make decisions is more likely to yield meaningful engagement and acceptance
than seeking a monolithic model of engagement to be applied across all research.1s



As research on gene drive progresses, all the actors involved in its development, management
and regulation are thinking through the issues raised in this paper. Some of these questions may
not ever be fully resolved and will always see divergent perspectives. However, acknowledging
the issues, and where possible, outlining processes or frameworks to allow researchers and other
stakeholders to consider them in a case-by-case and systematic way, is essential to ensure
research is carried out responsibly.
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