Submission to the Department of the Environment re. the COP13
discussions on synthetic biology
Many thanks for the opportunity to make a submission to the Department of the
Environment to inform your position on synthetic biology (synbio). We are concerned by the
lack of public consultation on this important issue and urge the Government to consult more
widely with other NGOs working in this area, and the public. We also note that the
Department of the Environment appears to have ignored all of the concerns that we
previously raised. Public consultation is only useful if it genuinely informs and influences the
Government’s position. Otherwise, it amounts to little more than window dressing and
wastes the time of all the stakeholders involved.
Synthetic biology is a new and emerging issue
Synthetic biology describes the next generation of biotechnologies that attempt to engineer,
re-edit and synthesise biological systems at the genetic level.
Synthetic biology goes far beyond the first generation of ‘transgenic’ engineered organisms.
Predicted to be almost a US$40 billion market by 2020, industrial activity in synthetic biology
is rapidly exploding as new genome editing tools and cheaper DNA synthesis make it easier
to genetically manipulate biological organisms.
Products derived from synthetic biology already on the market include biosynthesised
versions of flavors, fragrances, fuels, pharmaceuticals, textiles, industrial chemicals,
cosmetics and food ingredients. A next generation of synthetically engineered (including
‘genome edited’) crops, insects and animals are also nearing commercialisation, including far
reaching proposals to release gene drives – self-replicating genetic elements that aim to reengineer or eradicate entire species of organisms. There appears to be scientific agreement
that, once released, organisms containing gene drives will not be contained and may
eradicate the species globally, with dramatic ecological consequences. This makes synbio a
critical biosecurity issue which makes it critical that Australia become a Party to the
Cartagena Biosafety Protocol.
Synthetic biology clearly falls under the CBD and is a new, emerging and cross-cutting issue.
We are concerned at Australian Government and biotechnology industry attempts to argue
that synbio does not qualify as a new and emerging issue that should consequently not even
be discussed under the CBD. Such stonewalling will not enhance Australia's reputation as an
earnest negotiating partner.
A precautionary approach to synthetic biology is needed
We support the Ad Hoc Technical Expert Group (AHTEG)’s calls for a precautionary approach
and urge the Australian Government to do the same. We are concerned at the Australian
Government and biotechnology industry’s attempts to circumscribe a precautionary

approach to environmental impacts. A precautionary approach should also be taken when
considering the socio-economic and cultural impacts of synbio.
The Convention on Biological Diversity (CBD) has 3 main objectives:
1.
The conservation of biological diversity
2.
The sustainable use of the components of biological diversity
3.
The fair and equitable sharing of the benefits arising out of the utilization of genetic
resources
Synthetic Biology threatens to undermine all three objectives of the convention if parties fail
to act in the following 4 key areas:
1. Operational Definition. It’s time for the CBD to adopt an operational definition of
synthetic biology.
2. Precaution: Gene Drives. Gene Drives pose wide ecological and societal threats and a
global moratorium is needed on the environmental release of gene drive organisms of all
descriptions.
3. Biopiracy: Digital Sequences. Synthetic biology allows for digital theft and use of DNA
sequences –the CBD and the Nagoya Protocol must both address this.
4. Socio-economic impacts: Sustainable use. The CBD needs a process to address impacts of
synthetic biology on the sustainable use of biodiversity.
Defining synthetic biology
We agree with the Australian Government that discussions on synbio will be hampered
without a coherent and agreed definition of synthetic biology. However Australia has failed
to take a proactive role in developing a definition. We support the AHTEG’s definition of
synbio as:
“Synthetic biology is a further development and new dimension of modern biotechnology
that combines science, technology and engineering to facilitate and accelerate the
understanding, design, redesign, manufacture and/or modification of genetic materials,
living organisms and biological systems.”
We strongly disagree with the biotechnology industry’s claim that there is no need for a
definition as the technology is constantly changing. This is a thinly veiled attempt to
obfuscate the way forward to agreement and to avoid regulation.
The gaps in the Cartagena Protocol need to be addressed
We strongly urge the Australian Government to ratify the Cartagena Protocol as a matter of
priority. By remaining outside the treaty our credibility is diminished with the 170 other
parties, particularly those in our region. Any claim that the Protocol may be used to create
non-tariff barriers to trade is refuted by the 15 years of experience since it came into force.
The Protocol has served to ensure that the environmental and public health risks associated
with the international transfer, handling and use of genetically modified organisms are
minimised. This should be a key goal for the Australian government.

We agree with the Australian Government that the Cartagena Protocol covers only some of
the direct biodiversity risks posed by synthetic organisms. However, there are some
important gaps in the Cartagena Protocol that need to be resolved. These include addressing
the following Convention on Biological Diversity objectives:
•
•

The sustainable use of the components of biological diversity
The fair and equitable sharing of the benefits arising out of the utilisation of genetic
resources

Socio-economic Impacts
While the Cartagena and Nagoya Protocols may ultimately be able to address the impact of
synthetic biology on conservation and equitable sharing of benefits (Goal 1 and 3 of the
CBD), the Convention requires an ongoing process to ameliorate the impacts of synthetic
biology on the sustainable use of biodiversity – especially the socioeconomic impacts.
While clear protocols exist within the CBD to evaluate direct biosafety impacts of engineered
organisms on biological diversity (through the Cartagena Protocol) and to establish access
and benefit-sharing arrangements (through the Nagoya Protocol) there is no clear forum for
parties to raise and assess the impact of synbio developments on sustainable use of
biodiversity – particularly the indirect impacts of synthetic biology production, which may be
significant.
Examples of such indirect impacts would include large-scale changes in land management
and loss of sustainable livelihoods for communities as a result of synthesizing natural
products, or as a result of changes in industrial feedstock patterns. Such indirect effects and
sustainable use impacts are often socio economic impacts in the first instance but serious
biodiversity implications may also emerge.
As COP moves forward with addressing synthetic biology within the CBD, the parties should
make a priority of assessing the socioeconomic and indirect impacts of synthetic biology
with particular attention to issues of sustainable use. By way of example, if a country (e.g.
Madagascar) believes that the novel biosynthesis of a natural commodity in one industrial
location threatens sustainable use within its own border (e.g. biosynthesis of vanillin
elsewhere threatens vanilla growing in the rainforest) then a body, process or mechanism is
essential, for a country to raise concerns and seek redress. Such a process can be pursued
through making synthetic biology a standing item in the CBD or raising the item under
sustainable use.
We strongly urge the Australian government to support this work.
What is at Stake at COP14?
For almost a quarter century, the Convention on Biological Diversity and its protocols have
been the premier international body exercising oversight and carrying out international
deliberation on how developments in biotechnology affect the living world. As new
techniques such as CRISPR gene editing, DNA Synthesis and far-reaching applications such as
gene drives radically transform the power and scope of biotechnology to impact biodiversity,
it is urgent that international governance arrangements are kept updated and made
relevant. Yet the biotechnology industry appears to be deliberately attempting to frame the
new technologies as exempt from existing rules and definitions. This would leave this next
generation of biotechnology less assessed and regulated than the older, superseded,

biotechnology techniques.
The program of work on synthetic biology at the CBD represents the only comprehensive
international process currently underway to assess the impacts and manage the risks from
these disruptive new developments which impact all 3 objectives of the Convention. Unless
Parties to the CBD can agree to a forward-going plan of work addressing at least the most
urgent implications, the world risks hurtling into a brave new bioengineered future without
an appropriate set of governance rules as a safety net.
We urge the Australian Government to support the development of a clear work plan with
defined deadlines, to ensure that this work is conducted in a timely fashion before new
industries are prematurely deployed.
A process is needed to monitor synbio
A process needs to be established where synbio can be monitored. Ideally this would entail
establishing a protocol, body or mechanism. Any such process needs to be accessible and to
include indigenous representatives, unlike the current ad hoc expert group.
To ensure that synbio products can be traced and their potential risks adequately assessed
and managed, it is vital that the developers of synbio products provide public information on
how to test for them.
We strongly urge the Australian Government to support this at COP14.
The Ad Hoc Technical Advisory Group (AHTEG) has a key role to play in this work and it is
important that its advice forms the basis for decision making at COP14.
We urge the Australian Government to support its recommendations.
Gene editing
Gene editing is quite clearly a form of synbio and consistent international regulation is
needed, as well as tracking, testing and monitoring.
Gene drives
Gene drives, which can drive a trait through an entire population, eradicating entire
populations and species, have quickly emerged as an extremely high risk synthetic biology
application. Proposals for near-term environmental release of gene drives in field trials are
already foreshadowed. We urge Australia to support a moratorium on field trials or
deployment of gene drives pending further work. The military funding of this dual-use work
should also be discouraged.
A ‘gene drive’ refers to a genetic engineering technology that ensures that a given trait of an
organism (e.g. colour, size, behaviour) is always or mostly passed on to future generations.
The effect of a functional gene drive is that a single engineered trait can be driven through
an entire population until it either takes over or crashes that population. In theory, a gene
drive could push a deleterious gene through an entire species or may cause it to go extinct.
Gene drives open biotechnology into a new field of species-wide population engineering,
where the introduction of just one fast-reproducing organism (e.g. insects, parasites or

pathogens) could deliberately alter or crash entire ecosystems. The implications for the
environment, food security and social stability are widespread and so far un-assessed.
The first working gene drive system, using the CRISPR/CAS9 gene editing system, was
invented at the end of 2014 and since then has been replicated several times. Already tens
of millions of dollars have been directed towards developing gene drives, with proposals to
field trial gene drives in Africa, USA and on islands advancing. A consortium, Target Malaria,
are proposing field trials of gene drive mosquitos in central Africa with the aim of attacking
the vector for malaria. A US NGO, Island Conservation, has proposed releasing gene-drive
mice onto island ecosystems by 2020 as a biological control method to attack invasive mice.
A group of researchers are also investigating proposals to release gene drive mosquitos in
Hawaii, to counter the transmission of avian malaria. Such gene drive trials would risk going
global in their impacts if, for example, gene-drive mosquitos travel beyond the initial release
site.
Several strong scientific warnings have been issued against gene drives.
In August 2014, an article in Nature authored by gene drive developers highlighted the risk
of unintended ecological impacts as well possible malicious use of gene drive systems.1
In November 2015 The AHTEG on Synthetic Biology identified gene drives as a threat to
biodiversity affecting all three objectives of the convention:
“Applications that are aimed at altering and replacing natural populations (for
example, gene drive systems) may have adverse effects at the ecosystem level, and visà-vis the other two objectives of the Convention”
UNEP/CBD/SYNBIO/AHTEG/2015/1/3 - p9
In June 2016, a 200-page report on gene drive governance released by the US National
Academy of Sciences stressed the need for precaution and ecological assessments, noting
the lack of governance arrangements and that “there is insufficient evidence available at this
time to support the release of gene-drive modified organisms”2. NAS also identified the CBD
as the main international regulatory instrument for addressing this topic.
In September 2016, a motion overwhelmingly supported by the governments and NGOs
which comprise the membership of IUCN (International Union for Conservation of Nature)
called on that body to adopt a de facto moratorium on any support or funding towards gene
drive research or deployment pending an urgent assessment:
“CALLS UPON the Director General and Commissions with urgency to assess the
implications of gene drives and related techniques and their potential impacts on the
conservation and sustainable use of biological diversity as well as equitable sharing
of benefits arising from genetic resources, in order to develop IUCN guidance on this
topic, while refraining from supporting or endorsing research, including field trials,
into the use of gene drives for conservation or other purposes until this assessment
has been undertaken.”3
In September 2016, 30 leading conservation and environmental leaders (including Dr Jane

Goodall, Dr David Suzuki and Dr Vandana Shiva) released a statement of concern calling for
gene drives not to be promoted as a conservation tool in light of their significant risks:
“Given the obvious dangers of irretrievably releasing genocidal genes into the
natural world, and the moral implications of taking such action, we call for a halt to
all proposals for the use of gene drive technologies, but especially in conservation”4
Because of the potentially catastrophic risks that gene drives pose, the adequate
containment of gene drive experiments and international oversight is vital.
We strongly urge the Australian Government to support a moratorium on the release or
field trialing of gene drive systems.
Given the potentially global risks that gene drive organisms pose, it is vital that all
jurisdictions refrain from environmental release until there is international consensus.
It may be many years before a gene drive could potentially be released into the wild, so it
would be wise to use this technical delay constructively. It should be acknowledged that to
release a gene drive in the foreseeable future would be downright reckless.
Gene drives clearly meet the criteria for utmost precaution to be warranted when faced with
“threats of significant reduction or loss of biological diversity posed by organisms,
components and products resulting from synthetic biology”. (Decision XI,11 Para 4). Gene
drives have also not yet been fully assessed (nor is it clear how they can be assessed for
ecological harm), nor can they be properly regulated at this time. Decision Xii/24 paragraphs
3 (a), (b) and (c) are therefore highly relevant. The NGO Island Conservation and other
proposals to use gene drives as biological control methods for invasive species within the
next 5 years should be particularly discouraged.
As the US National Academy of Sciences notes:
“Because gene-drive modified organisms are intended to spread in the environment,
there is a widespread sense among researchers and commentators that they may
have harmful effects for other species or ecosystems. For example, using a gene drive
to suppress a non-native weed population may lead to unexpected consequences,
such as the loss of habitat for native species or even the establishment of a second,
more resilient invasive species.”
Free prior and informed consent
Australia now supports the UN Declaration on the Rights of Indigenous Peoples. 5 Article 19
of the declaration states that:
“States shall consult and cooperate in good faith with the indigenous peoples
concerned through their own representative institutions in order to obtain their free,
prior and informed consent before adopting and implementing legislative or
administrative measures that may affect them.”

It is essential therefore that Australia supports the right of communities, especially
Aboriginal and Torres Strait Island communities, but also other indigenous and local
communities, to exercise free prior and informed consent over the release of gene drive
organisms that could affect their lands, water, agriculture, hunting, fishing, culture,
sustainable resource use etc.
Digital sequence information on genetic resources
Rapid advances in sequencing and synthesizing DNA mean that ‘digital’ biopiracy is now
possible, circumventing rules on access and benefit sharing.
The combination of faster genome sequencing with powerful gene editing techniques such
as CRISPR is creating new avenues for biopiracy that must be addressed. The combination of
these synthetic biology techniques could undermine implementation of the Convention's
access and benefit sharing obligations, including the Nagoya Protocol. Genetic resources –
even entire microorganisms – may now be transferred digitally and synthesised into living
matter without physical exchange of biological material.
This emerging reality poses major challenges to the many access and benefit sharing
systems that assume and utilise material transfer agreements. As an ever greater proportion
of genetic resources are sequenced, transferred, and stored digitally, it is urgent for the
Convention to carefully study the implications in order to facilitate policy action to defend
the Convention's objective of fair and equitable benefit sharing.
Digital sequence information is an emerging issue not only at the Convention. It is also
strongly surfacing at the World Health Organization (WHO), whose Pandemic Influenza
Preparedness Framework is developing procedures for exchange of virus sequence data, and
at the International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA),
where "big data" sequencing projects such as DivSeek have prompted strong concerns from
developing countries, farmers’ organizations, and civil society.
As the overarching international treaty on biodiversity, it is important for the CBD to take a
leading role in determining how to ensure that digital sequence information and gene
editing are not used to amplify biopiracy and undermine access and benefit sharing
regimes. The approach taken by the CBD may serve as an important reference point for
WHO, ITPGRFA, and other processes where the topic arises, and a clear and strong position
from the CBD may provide guidance to all interested entities.
Also action, particularly starting promptly at the Synthetic Biology AHTEG, would serve the
interest of the CBD and particularly its developing country Parties in many ways.
For example, many of the crops and wild relatives targeted for mass genome sequencing by
DivSeek and similar projects are not part of the ITPGRFA multilateral system and thereby fall
under CBD and Nagoya ABS rules. Companies and others can access and analyse the big data
generated that these projects generate. Likewise, key genetic diversity from developing
countries can be identified, transmitted to remote locations and recreated using gene
editing, all without ever signing an access and benefit sharing agreement.
In the realm of health, it is already possible to generate many viruses, potentially including
extremely valuable vaccine viruses, entirely from digital sequence data. In fact, it is now
faster to synthesize an influenza virus from data available in internet databases than it is to

send the virus by courier from Asia to Europe or North America.
What holds true today for many pathogens, and in agriculture, will soon be reality for
practically all other biodiversity. As sequencing improves and technological strategies like
"sequence in place" become a reality – allowing small or even handheld devices to quickly
sequence samples and distribute the result – tomorrow's biopirate will have no need to
sneak a biological sample across borders. Instead, the loot can be stored on a memory card,
or uploaded to the cloud.
We support the call from developing countries for benefit sharing from the commercial use
of digital sequence information, in line with the sharing required for use of genetic resources
by the CBD and Nagoya Protocol.
We trenchantly oppose the Australian Government’s position (which matches CropLife’s)
that corporations should be allowed free access to digital sequences for the development
and commercialisation of products. This amounts to biopiracy.
Free access to sequences without a requirement for benefit sharing would severely
undermine the third objective of the CBD, and that of the Nagoya Protocol, which is the fair
and equitable sharing of benefits arising from the utilisation of genetic resources.
We support the call from developing countries - the main provider countries that hold a
great wealth of biological diversity - that sequence information be squarely part of the
CBD and the Nagoya Protocol.
The obligations on digital sequences should mirror those for genetic resources collected in
the field. The sequence information quite clearly originated at some point from a physical
source, and its subsequent use is derived from that access. The use of sequence information
is a product of the utilisation of genetic resources and, therefore, there are obligations for
fair and equitable benefit sharing.
There is strong and deep determination across developing regions for such an agreement
that cannot be ignored and which will not go away or be placated by empty arguments in
support of sectional commercial interests.
The failure to quickly advance on this issue is increasingly likely to have ripple effects in
agriculture and health, for example, in the ITPGRFA MLS negotiation. It will be hard - if not
impossible - to "enhance" the multilateral system without a deal on digital sequence
information and access to pathogens for health research, e.g. to produce vaccines.
Finally, given the relatively unique biodiversity of Australia, such an agreement would
potentially benefit Australia itself. The enhanced ability to oversee the flow and utilisation
of sequence data of endemic Australian species might allow (monetary or non-monetary)
benefits to be directed to conservation and to Aboriginal and Torres Strait Island
communities.
Conflicts of interest
We understand that the issue of how to eliminate conflicts of interest on scientific
committees will be discussed at COP14 and urge the Australian Government to support the
position Friends of the Earth put forward in their submission on this topic. Conflicts of

interest on expert committees are unacceptable and must be completely avoided – not just
‘managed’.
For more information contact:
Louise Sales, Emerging Tech Project Coordinator, Friends of the Earth,
louise.sales@foe.org.au
Bob Phelps, Director, Gene Ethics
info@geneethics.org
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