UK comments on Synthetic Biology in response to decision XII/24
The UK recognises that the vast majority of synthetic biology activity takes places under contained conditions (ie in laboratories, industrial installations etc) and these are effectively and adequately regulated. However, as the discipline matures it is possible that increasing numbers of complex and novel organisms could be produced that are intended to perform a function which requires an environmental release. The vast majority of these organisms will likely match the legal definition of genetically modified organism (GMO) and living modified organism (LMO) in EU legislation and in the Cartagena Protocol on Biosafety (and where this is not the case, they are likely to be captured by other legislative instruments). However, the risk assessments of such releases may need to evolve as the technology develops.

A shared understanding of what constitutes synthetic biology would be helpful for Parties and stakeholders alike.  Working on a definition of synthetic biology may help to generate that shared understanding although we must be prepared to amend or update that definition in line with scientific and technological advancement, and depending on the context in which it is being used.  However, we do not believe that such a definition should be used for regulatory purposes because existing regulations are already adequate.
Perhaps the most important issue is to ensure that Parties who have decades worth of experience in the safe regulation of GMOs and LMOs are able to share their knowledge with other Parties, especially those who wish to make use of such technologies. This could help those Parties in developing their own regulatory frameworks in a way that is both proportionate and pragmatic. Capacity building projects under the Cartagena Protocol are supporting Parties in developing these frameworks. 
(a) Information that is relevant to the work of the AHTEG, including views on:

(i) How to address the relationship between synthetic biology and biological diversity;

Synthetic biology has tremendous potential to contribute to environmental improvement for example in such areas as bioremediation, reducing reliance on fossil fuels and more efficient agricultural practices. However, as with any other technology there are potential risks. Both risks and benefits should be considered when addressing the relationship between synbio and biodiversity. Both are likely to be context specific, and so any work in this area will need well defined examples that are evidence based and include plausible pathways linking a characteristic of a product to an impact on biodiversity. In practice, this process is generally taken into account on a case-by-case basis as part of the risk assessments provided for under existing legislation. In the EU, this is done under the frameworks governing LMOs, medicines, pesticides, chemicals, and others
. In the case of REACH, for example, authorisations and restrictions are based on a balanced consideration of the benefits as well as the risks. With regard to LMOs, the risk assessments only look at risk of harm and must also investigate the potential for environmental exposure. For the purposes of addressing the relationship between synthetic biology and biodiversity it may be helpful to consider benefits as well. 
(ii) The similarities and differences between living modified organisms (as defined in the Cartagena Protocol) and organisms, components and products of synthetic biology techniques;

In our view, all current organisms of synthetic biology techniques are captured under EU and UK GMO regulations and should therefore be captured by the Cartagena Protocol for Biosafety as LMOs. 

It would be useful to have a clear definition of the term ‘component’. Generally this refers to some of the molecular tools of the synthetic biologist, ie genes or other functional units of DNA - these may either be cloned or synthesised copies of sequences that occur in nature, or they may be designed in silico and then synthesized and introduced into an organism in order to perform a novel function. Other components of synthetic biology may include novel amino acids, novel proteins and/or combinations of these that have been engineered to form a cell-like structure (protocell) as well as xeno nucleic acids.

It may also be important to have a term that captures commercially produced biomolecules and other organic chemicals that are manufactured by organisms as a result of synthetic biology (eg. vanillin and artemisin). Such biomolecules could, for example, be labelled ‘commercial compounds’. Such clarifications in meaning would further help to explore the similarities and differences between all such aspects of synbio and could perhaps form part of the process towards an operational definition of synthetic biology (see iv). 

The meaning of the word ‘product’ can include organisms, LMOs and components, because product can mean any entity associated with synthetic biology. It is therefore not possible to address the similarities and differences between LMOs, organisms, components and products until a clearer understanding of the term ‘products’ is developed. As with the components this could form part of the process of developing an operational definition. 
(iii) Adequacy of existing national, regional and/or international instruments to regulate the organisms, components or products derived from synthetic biology techniques;

A wide range of different legislative instruments operate nationally, regionally and internationally for the safe regulation of these derivatives (including the Cartagena Protocol on Biosafety and others controlling LMOs, pesticides, medicines, and chemicals). These instruments are fit for the purpose of protecting human health and the environment because they follow a risk assessment framework.
Some Parties may not currently have (or need) a regulatory framework for the products of synthetic biology. Others may be in the process of developing these frameworks in order to benefit from the technology. However, there is insufficient information available to assess their adequacy or otherwise. The CBD should focus efforts towards gathering this information so that resources may be effectively directed towards assisting these countries.
It is important that this information is made available before trying to assess guidance needs. Guidance should only be developed if there are clearly identified requirements.
(iv) An operational definition of synthetic biology, comprising inclusion and exclusion criteria;

It is very difficult to arrive at an operational definition of synthetic biology that satisfies the views of all stakeholders. The most recent attempt by EU scientific committees resulted in a consensus view that synthetic biology can be defined as: ‘…the application of science, technology and engineering to facilitate and accelerate the design, manufacture and/or modification of genetic materials in living organisms.’ The UK favours this definition because it is clearly focused on the context in which it will be used and thus recognises that synthetic biology organisms are captured by GMO legislation in the EU. The authors acknowledge that this definition may change as the understanding of synbio concepts, tools and applications evolves. If the AHTEG wishes to develop a further definition it will first be important to fully understand the purpose of this exercise and any envisaged applications of a definition.

(v) Potential benefits and risks of organisms, components and products arising from synthetic biology techniques to the conservation and sustainable use of biodiversity and related human health and socioeconomic impacts relevant to the mandate of the Convention and its Protocols;

A great deal of information on the risks and benefits of synbio in relation to biodiversity has already been provided to the Secretariat in the two INF papers on synbio that were discussed at SBSTTA and COP in 2014
,
.  Whilst these documents contained some useful material, they did not recognise the breadth of legislation that already covers synthetic biology activities. In addition, the papers used the terms ‘organism’, ‘product’ and ‘component’ without recognising that the meaning of the term ‘product’ includes organism, and component. The use of unsubstantiated/non-peer reviewed references also weakened the papers. It would be helpful to update these documents taking account of these concerns and using the evidence to help to address the questions under consideration in this exercise.
An AHTEG under the Cartagena Protocol on Biosafety is considering how socio-economic factors might be taken into account in decision-making on a voluntary basis. The outcomes of this work may also be useful for the work under the CBD on synthetic biology.
In the EU, the European Socio-Economics Bureau has developed a guidance document on how to take socio-economics into consideration including a list of indicators and suggested methodologies. We hope that this will be published soon. This guidance document could be a useful resource for work in this area. 
(vi) Best practices on risk assessment and monitoring regimes currently used by Parties to the Convention and other Governments, including transboundary movement, to inform those who do not have national risk assessment or monitoring regimes, or are in the process of reviewing their current risk assessment or monitoring regimes;

The EU has two well established Directives for regulating LMOs (which captures the organisms of synthetic biology). One of these governs contained uses (ie in laboratories, industrial installations etc) and the other is specific to environmental releases. Both Directives are based on identifying and managing risk. Post-release monitoring of the receiving environment is also an integral part of decisions on whether to authorise environmental releases. The legislation is supported by detailed guidance. 

The approach to risk assessment under these EU directives has recently been reviewed by EC scientific committees on consumer safety, public health and the environment. Their (draft) report provides a useful benchmark of current risk assessment methodologies and some recommendations on these could be adapted to address future technologies. 

It may be useful for Parties who want to develop new regulations for synbio products to map connections between existing regulatory frameworks governing related areas such as LMOs, pesticides, medicines and chemicals. This could help to maximise the number and flexibility of routes for regulating different types of novel products.
(vii) The degree to which the existing arrangements constitute a comprehensive framework in order to address impacts of organisms, components and products resulting from synthetic biology relevant to the objectives of the Convention on Biological Diversity and its Protocols, in particular threats of significant reduction or loss of biological diversity;

The view of the UK is that the existing arrangements, at international, national and regional levels, do provide a comprehensive framework to address the impacts of the organisms, components and products resulting from synthetic biology. As set out in our response to (i) and (ii) above, we consider that the existing regulatory regimes are fit for purpose in managing risk to human health and the environment.

Whilst it is not unusual for officials to have to determine the appropriate regulatory frameworks for specific products, there are no specific examples of products of synbio that would not be captured by a regulatory framework in the EU. The protection goals of EU and national legislation are consistent with the objectives of the CBD and its Protocols. Therefore it would be helpful if this request for information could result in specific examples where products are not covered by existing arrangements. 

(b) Information on measures undertaken in accordance with paragraph 3 of the decision, including the identification of needs for guidance; 

Information related to paras 3(a)-(d) of Decision XII/24 has been provided in response to questions (a)(i) – (vii) above. The response below concentrates on para 3(e) of Decision XII/24. Our information is presented in relation to three separate parts as follows: 

i) the provision of funding for research into synbio risk assessment methodologies

ii) the provision of funding for research into the positive and negative impacts of synthetic biology on the conservation and sustainable use of biodiversity

iii) the promotion of interdisciplinary research that includes related socioeconomic considerations

i) The EU commission recently asked its scientific committees on consumer safety, public health and the environment, to gather evidence and publish detailed Opinions on Synthetic Biology. The most recent, (draft) Opinion II, usefully describes different approaches to risk assessment methodologies that may be helpful for the products of synbio. In addition, in May 2014, the Wilson Centre for Synthetic Biology (USA) published a paper titled: Creating A Research Agenda For The Ecological Implications Of Synthetic Biology. Its recommendations included:
· Acknowledge evolutionary rapidity of synthetic biology as a research area

· Build from existing models (eg IPCC, CBD)

· Collaborate with international partners

· Build and sustain multidisciplinary research teams

· Examine methods of science and innovation policy

Whilst the EU and Wilson Centre are not directly providing funding for this type of research, these documents are helpful for identifying areas where funds might be directed.

ii) A great deal of information on this topic has already been provided to the Secretariat in the two INF papers on synbio that were discussed at SBSTTA and COP in 2014. The UK provided funding to the SBSTTA Secretariat to enable the completion of the peer review exercise. However, in the case of developing countries, insufficient information may be available to make an assessment.

iii) The EU scientific committees draft Opinion II mentions socio-economic considerations in the following paragraph:

“The potential societal impacts of SynBio are many ranging from energy saving and reduction of CO2 emissions to novel medicines and consumer goods. As noted above, those involved in SynBio must be proactive in explaining both the pros and cons of particular novel important developments. It is best to have a process that is independent of synthetic biologists and predicts needs, which will enable the timely identification of developments. Furthermore, it is important to explain their expected beneficial and potentially adverse societal impacts in a understandable and transparent way. Effective consultation mechanisms must be established and maintained”

The Wilson Centre paper also refers to the possible need for socio-economic considerations in “Creating A Research Agenda For The Ecological Implications Of Synthetic Biology”
� Directive 2001/18/EC on the Deliberate Release of GMOs. Directive 2009/41/EC on Contained Uses of GMOs. Regulation 726/2004/EC for medicinal products, Regulation 1829/2003/EC for GM food and feed, Regulation 528/2012/EC for biocidal products, (which are used to protect humans, animals, materials or articles against harmful organisms, like pests or bacteria), Regulation 1107/2009/EC for pesticides, REACH for the Registration, Evaluation, Authorisation and restriction of Chemicals. Regulation 1272/2008 on classification, labelling and packaging of substances and mixtures on how to identify the hazardous properties of chemicals.


� The potential positive and negative impacts of components, organisms and products resulting from synthetic biology techniques on the conservation and sustainable use of biodiversity, associated social, economic and cultural considerations . �HYPERLINK "http://www.cbd.int/doc/meetings/cop/cop-12/information/cop-12-inf-11-en.pdf"��UNEP/CBD/COP/12/INF/11�


� Possible gaps and overlaps with the applicable provisions of the Convention, its Protocols and other relevant agreements related to components, organisms and products resulting from synthetic biology techniques � HYPERLINK "http://www.cbd.int/doc/meetings/cop/cop-12/information/cop-12-inf-12-en.pdf" ��UNEP/CBD/COP/12/INF/12� 
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