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Open Letter

Synthetic biology: Hope for conservation requires keeping
all options on the table

Biodiversity is under threat. The accelerating loss of nature — driven by habitat destruction, climate
change, invasive species, and pollution — is undermining entire ecosystems and human and planetary
health. Wildlife populations are declining at unprecedented rates, with one million species
threatened with extinction, many within decades, unless transformative action is taken. The impacts
of this crisis extend beyond the environment. The disruption of healthy ecosystems — on which we
and all other species depend on to survive —increases the risk of infectious diseases, such as
zoonoses and vector borne diseases, while threatening economies and livelihoods.

As we approach the next IUCN World Conservation Congress, governments, civil society, and the
scientific community have an opportunity to reaffirm and strengthen their commitment to address
the needs of both nature and people through transformative conservation action.

While existing conservation tools have delivered many successes, they are not enough to reverse the
current biodiversity crisis. Many approaches — such as rodenticides to control invasive rodents,
replanting to regenerate coral reefs, or translocations to increase population genetic diversity — are
hampered by high costs, technical limitations, and challenges in replicability and scalability,
especially in remote or resource-limited settings. Global health crises are directly linked to the
biodiversity crisis. In this area too, innovations are needed to tackle diseases such as malaria and
other vector borne diseases.

New tools derived from synthetic biology, including genetic approaches, offer the potential to
complement existing conservation and public health strategies and address challenges that have
proven difficult or impossible to solve using traditional means.

Some synthetic biology approaches are now well established. Synbio techniques enabled the
development of an alternative to horseshoe crab blood, which is widely used in drug and vaccine
testing. Uptake of this alternative by the pharmaceutical industry is helping reduce pressure on this
threatened species. Other applications are still in development: genetically engineered bacteria to
combat coral bleaching by targeting pathogens or restoring microbial balance in stressed reefs;
genetically modified rodents to control populations of invasive alien species on islands; or genetic
editing to increase resistance of frogs to deadly fungal pathogens. Engineered or synthetic
microbiome communities also hold tremendous potential to help increase plant resilience to climate
change, while also being explored to address human diseases, such as infections.

An IUCN moratorium on genetically engineering wild species and microbiome communities would
stifle research, compromise potential breakthroughs, and send a discouraging message to the next
generation of scientists advancing transformative solutions in conservation and health. With nature



declining at an unprecedented pace, this is not a time to retreat from bold solutions, but to advance
them responsibly and collaboratively.

Governments, civil society, and the scientific community are working together to uphold rigorous
safety and ethical standards in the research, development and use of genetic tools and to broaden
access to these technologies. This effort leverages existing policy frameworks, prior experience, and
best practices, ensuring responsible application of these technologies and thorough risk assessment
and management while also deploying monitoring and containment strategies to guard against
accidental introduction into natural ecosystems.

We strongly support the precautionary approach, but precaution must not be equated with inaction.
The responsible path forward is not to impose a moratorium, but to evaluate each application of
synthetic biology on a case-by-case basis, guided by transparent, science-based risk assessments and
ethical standards, as originally proposed by the IUCN Policy on Synthetic Biology (Motion 087).
Research and community engagement are key to reducing uncertainty and ensuring that these tools
are used safely, effectively, and in the service of conservation goals.

We urge IUCN members to reject a moratorium on genetically engineering wild species and
microbiome communities to show that IUCN remains open to scientific innovation and to engage
in thoughtful, inclusive discussions about its role. A moratorium would close the door to innovative
tools at the very moment we need these the most. If we are to advance the One Health agenda,
restore threatened ecosystems and bring back biodiversity, science and innovation must be part of
the solution.
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