Submission of the Public Research and Regulation Initiative (PRRI) in response to
NOTIFICATION No. 2018-103 inviting Parties, other Governments, relevant organizations and
indigenous people and local communities to submit information and supporting documentation on
the four topics from decision 14/19 and nomination of experts to participate in the Open-ended
Online Forum on Synthetic Biology. - Ref.: SCBD/CP/DC/MA/MW/87791

TOPIC A: The relationship between synthetic biology and the criteria set out in decision 1X/29,
paragraph 12, in order to contribute to the completion of the assessment requested in decision
Xll/24, paragraph 2, building on the preliminary analysis prepared by the Executive Secretary in
document SBSTTA/22/INF/17;

Aware of the very significant resources that the COP discussion on Synthetic Biology has consumed,
and aware that those discussions are becoming increasingly repetitive, PRRI believes that a
continuation of those discussions would only be warranted if an evidence based analysis suggests
that Synthetic Biology is a New and Emerging Issue in the sense of Decision IX/29.

Before addressing the criteria laid down in Decision 1X/29, first some general observations.

Evidence indicates that, despite some decisive successes, current conservation approaches are not
slowing the overall rate of biodiversity loss!™ and a bigger toolbox for biodiversity conservation is
fundamental.

The 2006 COP 8 Decision VIII/10" reflects this, introducing among the functions of SBSTTA to both:
“c) Identify innovative, efficient and state-of-the-art technologies and know-how relating to the
conservation and sustainable use of biological diversity and advise on the ways and means of
promoting development and/or transferring such technologies;” and

“(d) Identify new and emerging issues relating to the conservation and sustainable use of
biodiversity;”.

While the aim comprised of identifying and promoting know-how and technologies’ positive impacts
while managing and mitigating negative emerging issues, the ensuing discussions focused on
possible risks of technological advances without balancing the opportunities.

The equally important task of identifying and promoting technologies and know-how relating to the
conservation and sustainable use of biological diversity failed to gain significant attention in the COP
discussions. PRRI urges parties and relevant stakeholders to also “identify innovative, efficient and
state-of-the-art technologies and know-how relating to the conservation and sustainable use of
biological diversity and advise on the ways and means of promoting development and/or
transferring such technologies”. Understanding and addressing real world major causes of
biodiversity loss and the issues underlying these causes should be a priority.

The criteria for identifying NEI were decided in 2008, included considering new evidence of
unexpected and significant impacts on biodiversity; evidence of limited tools to mitigate negative
impacts on biodiversity; a the urgency of addressing the issue; work already under way by relevant
organizations addressing the issue; and credible sources of information (decision IX/29, paragraphs
11 and 12) B,



Since 2010, a group of biotechnology innovative approaches or concepts, referred as Synthetic
Biology, have been a growing part of the work program as described in COP decisions in 2010,
2012, 2014 2016 and 2018"®. After almost a decade, parties are still reflecting whether
Synthetic Biology satisfies these criteria for NEI.

PRRI understands that all criteria for a NEI must be met (including those on paragraphl1l) and
considers each of the 7 criteria laid on paragraph 12 (decision 1X/29) below in the light of the general
observation above.

Criteria set out in decision 1X/29, paragraph 12:

(a) Relevance of the issue to the implementation of the objectives of the Convention and its
existing programmes of work;

One obvious major call to action to reduce biodiversity loss is attention on drivers identified as major
concern but underrepresented in ecological and conservation research and measures. The often-
listed global core drivers of biodiversity decline are:

¢ Habitat destruction and degradation (man caused like conversion of forest to agricultural/pasture
lands or natural causes like floods, drought, volcanoes, etc.).

* Over-exploitation (extraction, hunting, fishing etc.)

¢ Pollution

e Diseases

¢ Invasions of alien species - while some non-native species offer important cultural,

economic, and environmental benefits that outweigh their negative impacts; others (e.g. rats, zebra
mussels, etc.) can introduce diseases, become predators and threatens native species’ existence in
different ways.

¢ Climate change (species must adapt or move to favourable locations, changes in migratory species,
emerging diseases, coral bleaching ...).

Applications of Synthetic biology in the field of conservation are still in early stages. However, for
each of the listed main threats to biodiversity, as well as, fair sharing of costs and benefits of
conservation, Synthetic biology, among other knowledge and technological improvements can be an
essential component to fight natural and man-made causes of biodiversity loss. Biotechnologies like
synthetic biology could save horseshoe crabs that are bled alive each year for pharmaceutical use
(detection of bacterial contamination) " by replacing the natural compound extraction by a
synthetic one ™. Likewise, synthetic biology can replace toxic/pollutants activities with more
sustainable options. In addition to contributing to pollution sensing and remediation™? 31 (4]
including the conversion of waste into energy or value-added molecules™, etc. Synthetic biology
can also address lasting threats like chytridiomycosis a fungus-caused disease provoking severe
declines in the populations of amphibians globally™® as well as emerging diseases.

Conclusion: synthetic biology is relevant to the implementation of the objectives of the Convention.
Key for achieving the acknowledged and expected benefits of biotechnologies'"” is cooperation
between biodiversity conservationists and biotechnologists, appropriate risk assessment and
management and good governance.

(b) New evidence of unexpected and significant impacts on biodiversity;

There is no new evidence of unexpected and significant adverse effects of Synthetic Biology on
biodiversity.



Here too an additional general observation. Thoughtful analyses are crucial to avoid incorrect
conclusions and misguided interventions. For example, Genetically modified crops have sometimes
been blamed for drops of populations of Monarch butterflies, but the decline of Monarch butterfly

populations and milkweed predate the use of genetically modified crops[m .

It is also important to recognise that synbio co-evolves with other disciplines offering improvements
and new tools, such as machine learning contributions to keep dangerous DNA sequences out of
malicious or careless hands™. SynBio approaches can also provide additional safety levels, such as
genetic firewalls to improve containment %,

(c) Urgency of addressing the issue/imminence of the risk caused by the issue to the effective
implementation of the Convention as well as the magnitude of actual and potential impact on
biodiversity;

There is no new evidence of unexpected and significant adverse effects or risks posed by Synthetic
Biology. Living organisms developed through synthetic biology are LMOs in the sense of the
Cartagena Protocol and the existing methodologies for risk assessment and management are
applicable and appropriate®®”. Therefore, there is no urgency of addressing the issue/imminence of
the risk.

(d) Actual geographic coverage and potential spread, including rate of spread, of the identified
issue relating to the conservation and sustainable use of biodiversity;

Most of the advances of synthetic biology are happening in the northern hemisphere. It would be
important to increase the capacity building on synthetic biology so that high diversity/developing
countries can benefit from its potential to conserve biodiversity and improve social economic
standards.

(e) Evidence of the absence or limited availability of tools to limit or mitigate the negative impacts
of the identified issue on the conservation and sustainable use of biodiversity;

For the current and foreseeable applications there is no challenge for tools to limit or mitigate
negative impacts on the conservation and sustainable use of biodiversity. They are sufficiently
covered by the CBP RA&M and regulatory mechanisms.

(f) Magnitude of actual and potential impact of the identified issue on human well-being;

To date the advances on SB primarily focus on using Escherichia coli and Saccharomyces cerevisiae,
that are suitable for bioreactors but do not survive well in natural environment.

At the present there is no issue identified for human well-being that cannot be dealt with the RA&M
approach of the CBP. There are, however, numerous potential benefits to human well-being with
applications to improve environmental quality especially for the poorest populations, such as
addressing vector-borne diseases, poor water quality, and unintentional poisonings (28] Pathogens
continuous to arise and adapt, infectious diseases can emerge with little notice and cause serious



damaging effects. Synbio is one of the technologies that can with further scientific attention and
investment and thoughtful use help in addressing environmental and human well-being issues.

g) Magnitude of actual and potential impact of the identified issue on productive sectors and
economic well-being as related to the conservation and sustainable use of biodiversity;

Throughout history a normal consequence of the evolutionary technological development is that
some options get replaced by others. Many examples of fear of loss of employment in one area, was
offset by demand in another. Cases include moving from horse transportation industry to
automobile, elevators operators to automatic elevators, from handlooms to powered looms in the
textile industry, from the turnspit dog to mechanical roasting jacks to rotate the meat without the
need for a boy, dog or goose to do the work 1. It is possible that job destruction is likely to occur
faster than society can design the appropriate responses to retrain workers or redesign educational
systems®” and develop new skills for new technologies/needs.

Some synbio applications were seen as a threat to farmers’ job. Since 2014, an often cited example
was the semi-synthetic synthesis of artemisinin. Artemisinin and its analogues are naturally
occurring most effective antimalarial secondary metabolites. These compounds also possess
activity against various types of cancer cells, schistosomiasis, and some viral diseases 31

Malaria is a major disease in the developing world. In 2017, an estimated 219 million cases of
malaria occurred worldwide, and caused some 435 000 deaths mostly children aged under 5 years
B2 Since 2002, when the World Health Organization (WHO) recommended as the first-line
treatment for uncomplicated malaria the Artemisinin Combination Therapy (ACT). The global market
for quality-assured artemisinin-based combination therapies (QAACTs) has expanded
dramatically®>*3!, The market’s reliance on a vegetal artemisinin source, with all that that confers
(e.g., long production cycles dictated by growing seasons, varying crop yields, competition for
cultivation acreage from other in-demand cash crops, small volume growers, an inflexible supply
chain that cannot easily adjust to changes in market demand) %, has caused supply shortfalls in
some years to oversupply in others as well as dramatic price fluctuations®***. A synthetic-biology
route was sought to provide a more affordable, stable and reliable source for artemisinin 5> in a
eco-friendly and high-quality way®®. In 2013, this option became real but it was proposed as a
threat to about 100,000 farmers who were growing the crop™®”. Beyond the ethical questions of
favouring a smaller number of farmers from having to switch to planting alternative cash crops or to
do a different activity at the sacrifice of many more suffering from malaria for whom the treatment
might be unaffordable. Cultivated A. annua remains the major source of artemisinin for these life-
saving antimalarial medicines®**® . ACTs’ share of market demand is expected to grow to 47% of
global antimalarial demand by 202153, But other reasons might be good enough for farmers and
others to be open and prepared to changes. For instance, we saw the rise and fall of several
antimalarial compounds due to resistance P¥P9% and threat of spread of artemisinin resistance is
growing (32](40](41,42]

Conclusion: Synthetic Biology does not fall within the criteria for New and Emerging Issues set out in
Decision 1X/29.

TOPIC B: New technological developments in synthetic biology since the last meeting of the Ad
Hoc Technical Expert Group in December 2017, including the consideration, among other things, of



concrete applications of genome editing if they relate to synthetic biology, in order to support a
broad and regular horizon scanning process;

Genome editing is a range of molecular biology applications enabling targeted and precise
modifications of the genome, based on design. It can be used in numerous ways. From a

single nucleotide mutation indistinguishable from those occurring regularly in nature and similar to
conventional breeding, to the insertion of a gene into an organism, resulting in a GMO. Genome
editing tools can also be used to delete small stretches of DNA in the genome.

The use of genome editing tools cannot be equated to LMOs, synthetic biology, or mutagenesis - it
depends on the end product.

TOPIC C: The current state of knowledge by analysing information, including but not limited to
peer-reviewed published literature, on the potential positive and negative environmental impacts,
taking into account human health, cultural and socioeconomic impacts, especially with regard to
the value of biodiversity to indigenous peoples and local communities, of current and near-future
applications of synthetic biology, including those applications that involve organisms containing
engineered gene drives, taking into account the traits and species potentially subject to release
and the dynamics of their dissemination; and

See Above under Topics A and B.

TOPIC D: Living organisms developed thus far through new developments in synthetic biology that
may fall outside the definition of living modified organisms as per the Cartagena Protocol.

We are not aware of living organisms developed through new developments in synthetic biology
that may fall outside the definition of living modified organisms as per the Cartagena Protocol.
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