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Introduction

* What is genome editing?

e Status of genome editing regulation

* |International
e South Africa

* The way forward...
e Current GM regulation in South Africa



Genome Editing...

* Is undoubtedly the latest and sexiest DNA editing tools in the growing collection of plant breeding innovations.

* |s one of the New Breeding Technologies (NBTs), the 2"d generation of genetic engineering tools:
» Cisgenics/Intragenics/Null Segregants/Transgrafting/Oligonucleotide-Directed Mutation/Genome editing (using SSNs)
* Meganucleases/Zinc fingers/TALENs/CRISPR/Cas

* |s different from first generation genetic engineering in many ways.

* With conventional GMO technology (1st generation), scientists introduce “foreign” genes, and express “foreign” proteins in food
crops.
* Insertion in the host genome is random, and with no control over copy number.

* With gene editing, scientists create additional genetic variation by making precise changes to the existing crop’s genome, which offers
great opportunities, but also creates regulatory challenges.
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Regulatory issues

* The potential DNA-free nature suggests that genome-edited crops can be
indistinguishable from normal counterparts, because the same changes in the
crop genome could also arise by “natural” random mutation.

* So the big question is: Should genome-edited organisms be regulated? And if so,
how?

* The main regulatory trigger for subjecting ANY organism to regulatory oversight
should be safety.

* Regulatory bodies (governments) all over the world are in disagreement over the
regulatory status of gene-edited organisms, resulting in different countries
adopting radically different regulatory frameworks.



USA and Canada

Regard genome editing as equivalent to traditional breeding

* USA
* The USDA regulates solely based on the presence (or absence) of DNA, not on the basis of
the trait or product qualities.
* In March 2018, the USDA announced that it will not regulate gene-edited plants (only DNA-
free edits).

* Canada
* Regulates the introduction of “novel traits” into crops, i.e. regulation is not triggered by the
use of a certain technology, but by the novelty of the final plant product.
* No amendment to existing regulatory framework expected to accommodate case-by-case
decisions on products derived from gene editing.



Latin and South America

Incorporate genome editing in its current biosafety governance

e Biotechnology governance structures of most of these countries rely on the
rinciples and concepts established in the Cartagena Protocol on Biosafety
CPB - an international agreement that aims to ensure the safe handling,
transport and use of LMOs, to which SA is a signatory.)

* Argentina became the first country to publish its regulatory framework for
NBTs (incl. genome editing) in 2015.

* Allows for a case-by-case assessment to determine the regulatory status of a crop, but
DNA-free gene-edited crops will not be subject to GMO regulation.

* Chile (2017) and Brazil (2018) followed Argentina’s lead.
e Both regulate gene-edited products on a case-by-case basis and exempt crops from
regulation when there is no transgene insertion.
e Other South American countries likely to follow suit.

* Colombian authorities recently announced that they would not regulate gene-edited
cacao



The European Union

Ego(iMO regulatory framework dates back to 1990, but was replaced by “Directive 2001/18/EC” in

While the US and Canada embraced the new technology, Europe rejected it.

The EU authorities took an overcautious approach that resulted in one of the most severe sets of GMO
regulations in the world.

The scientific community and producers were worried that gene-edited crops would be placed under
the same onerous GM regulations, effectively making the technology too expensive and too slow to be
economically competitive.

The key question was whether gene-edited crops fall under the GMO Directive?

After months of dodging the issue, and in direct contradiction of the recommendation by the EU
Advocate General, Michal Bobek, in January 2018, the the European Court of Justice (ECJ) in July 2018
finally clarified the regulatory status of gene-edited crops by ruling that the same stringent risk
assessment as for GMOs, will apply.

Ironically, an existing loophole in the EU’s GMO directive that exempts chemical and radiation
mutagenesis from GM regulation, was maintained - because of a “proven history of safe use”!

Since the verdict, there has been an outcry from scientists, with the most significant a statement by the
group of Chief Scientific Advisors to the EU Commission, in which they concluded that “the GMO

Directive should be revised to reflect current knowledge and scientific evidence, and as part of a broad q
dialogue with relevant stakeholders and the public at large.”



South Africa

* One of many countries that are in process to develop a policy on the
regulation (or not) of gene-edited organisms.

 Considerations:

e Current regulatory framework for GMOs
* Infrastructure, field trials, commercial releases, commodity imports, labelling

* The GMO Act (No 15 of 1997)
* Definition of a GMO
* Can gene-edited organisms be regulated under the current GMO Act?
* The trigger for regulation — product vs. process
e Safety and Risk
» Stakeholders
* The South African Bio-economy Strategy
* SA’s bio-economy to be a significant contributor to the country’s economy by 2030.
» ASSAf study on the “The regulatory implications of NBTs”

e Some products of gene-editing should be excluded from GMO regulation because the risks
they may present are no greater than that which may occur through natural genetic variation.



The GMO Act of South Africa (No 15 of 1997)

* Purpose of the Act: “To provide for measures to promote the
responsible development, production, use and application of GMOs ...”

* The GMO Act defines a “genetically modified organism” as meaning
“an organism the genes or genetic material of which has been
modified in a way that does not occur naturally through mating or
natural recombination or both, ....”

 Administrated by DAFF, through the Office of the Registrar (OoR)
e Advisory Committee (AC) and Executive Council (EC)



Regulation of agricultural crops

* Conventional Breeding — exempt

Hybrid Seed Technology — exempt

Marker-Assisted Selection - exempt
* Mutation Breeding — exempt
 Recombinant DNA Technology — regulated

 Genome Editing — undetermined

Synthetic Biology — undetermined



The process thus far

* The Executive Council (EC) is seeking to develop a consensus view for
the regulation of products derived from NBTs

* The EC requested the AC to consider NBTs and provide a
recommendation as to whether different NBTs should be regulated
under the current GMO Act.

* Meeting happened on 14 Nov 2019, report yet to be submitted to EC.



The way forward

e Scenario 1 - the products of NBTs are classified as GMOs
 The same procedures as for conventional GMOs will be implemented.

* Gene-edited products will thus be labelled GM, with all the accompanying negative
connotations.

* Will effectively limit genome editing technologies to large multinationals, thus impacting
negatively on local opportunities.

* May compromise genome-edited commodity imports from countries that have de-
regulated such crops.

e ‘Policing’ such an approach will be difficult or impossible — some genome-edited products
may not be distinguishable from naturally-occurring mutations.

* Scenario 2 - the products of NBTs are classified as non-GM
 An “Am | Regulated?”-like screening capacity to be developed.

e Case-by-case assessment of individual applications, with non-DNA genome edits generally
exempted.

* Everybody lives happily ever after!



Questions?



