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We support organisations

realising the potential of biologicals
by implementing biorisk management
and complying with legal obligations
in an efficient and affordable way
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Commission on Genetic Modification

e COMMISSIE

(Netherlands) OuCOG E M
independent scientific advisory body to the T
government BB ooirca

« advise on the risks to human health and the
environment of the production and use of GMOs,
and informs the government of ethical and societal
issues linked to genetic modification.

« 2018 Research project:
Gene drives in the environment:
facts and experience to inform risk assessment
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« Natural and synthetic gene drives have
been explored

+ Field (cage) experiments and releases are
almost exclusively with mosquitoes

Gene Drives
Experience with gene drive systems
that may inform an environmental

risk assessment

« The most advanced programme is the
release of Wolbachia-infected Aedes
aegypti in several parts of the world to
fight mosquito-vectored human diseases

- Case-by-case risk assessment as
different systems have different
characteristics

€0-8L0C NDD

140ddVYUSHIOZYIANO

www.cogem.net



http://www.cogem.net/

o
perSGUS Findings

« No harmful effects to human health or

the environment have been observed so
far

« Gene drives are delicate constructs and
safeguards can be designed e.g. when
working with CRISPR/Cas systems to
avoid that they are created by chance

Gene Drives
Experience with gene drive systems
that may inform an environmental

risk assessment

« Concerns that the release of
organisms with gene drives will
inevitably lead to the suppression or
replacement of all wild-type
individuals should be nuanced
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No indications that gene drives are able to
spread uncontrollably after their release

Not necessary to assign activities with
CRISPR gene drives to the highest
containment level

Containment measures can be determined
using standard procedures
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;  Evaluation of existing EFSA guidelines
. for their adequacy for the molecular

s characterisation and environmental risk
e . assessment of genetically modified
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Abstract

Recent advances in molecuar and syt bology awe enabing the engneering of gene drves
of rterest through popuistions
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EXECUTIVE SUMMARY
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mecharssis. [n recent years, advances in geastics have allowed for modifying satural pene deive systems
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Diversity of "Gene drives” to be
considered in broader picture

Regulatory setting is prepared
ahead of introduction of new systems

Gap and uncertainty analysis in
line with precautionary approach

Unequalled effort of all stakeholders
to identify and reduce risks
accompanying scientific development

Key points

. Geographical containment

* No escape from the area

= No gene drive spread

gk

Ecological containment

0 * Inhospital environment
0 A * Nolocal mates
0 — No gene drive spread
e .
| #f X

Molecular containment = Target sites absent from Wild-Type
= Drive cannot copy Cas9

—— No gene drive spread

unigue target sites

Cas9 far from drive casette

- e /1 /== engineered recipient
W= /) “arive”
guide RNAs Cas9

 Genetic containment = Target sites absent from Wild-Type

—— No gene drive spread :

———m . gene drive chromosome
guide RNAs Cas9

| wild-type chromosome
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