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	Comments on the draft documentation for SBSTTA-21:

	Page #
	Para #
	Comment

	0
	0
	We had expected the AHTEG’s agenda to include an analysis of whether synthetic biology meets the criteria for identifying new and emerging issues set out in paragraph 12 of decision IX/29.

	3
	16
	This sentence suggests that the speed of development in synthetic biology could challenge risk assessors – the implication being that detailed risk assessments are required from day 1. This is not generally the case. The early stages of development take place in research facilities under contained use conditions. Environmental exposure is restricted and only increases as an understanding of risk and how to predict and manage it develops. The AHTEG report focusses on organisms with synthetic gene drives. This is a good example. There have been no requests to release organisms containing these elements into the environment. Research on gene drives has being carried out under contained conditions in the UK for a number of years. As with any new technology, regulators and risk assessors should be discussing it with developers (and other stakeholders) with a view to building understanding about evidence requirements, communication strategies etc. These sort of considerations have/ are taking place in a number of countries and in international fora. If there were to be an environmental release of such an organism, a great deal of information would be necessary, including the expertise to develop and test plausible risk hypotheses within an established risk assessment framework. In the absence of necessary information/ expertise, the organism could not be released. This information would also be necessary to export and release LMOs/ organisms containing synthetic gene drives into other countries. 
Therefore, we encourage SBSTTA to recognise that there is an existing, step-wise approach from contained use to environmental release and that evidence needed for case by case risk assessments can be gained from a range of sources. This includes the information generated during the development of a product but it will also involve existing information and the use of appropriate models. Sharing this information and expertise will be important (e.g. through the BCH).


	3
	17
	There is no reason why the ecosystem needs to be more thoroughly considered for some applications of synthetic biology than others – or indeed, for any other environmental interventions. A systematic assessment of the impact on ecosystems is important irrespective of the technology involved. SBSTTA should be aware that potential adverse effects on biodiversity, ecosystems etc. would be considered in a risk assessment carried out in accordance with Annex 3 of the Cartagena Protocol. 

There may be greater challenges in generating sufficient evidence to predict the ecological impacts of certain environmental interventions. In the case of organisms containing engineered gene drives, there is a lot of work going on to develop approaches (e.g. mathematical modelling) and identify evidence (e.g. from releasing LM organisms not containing gene drives, from experiments under contained use and information on wildtype organisms etc.). Sharing this information and expertise will be important (e.g. through the BCH).



	3/4
	18
	Suitable strategies (including physical containment) are an integral part of existing biosafety frameworks and are not specific or unique to synthetic biology. For example, research involving dangerous pathogens or other LMOs require well designed containment and control measures (risk management). 

The AHTEG report promotes a risk-based approach to containment. This is the approach that the UK and EU has adopted. It is confusing and unhelpful to recommend that this be developed for organisms, components or products of synthetic biology specifically. It is a widely adopted approach for restricting exposure to a hazardous products.



	4
	19
	It is possible to conceive hypothetical scenarios where synthetic biology could be used to deliberately cause harm. A more thoughtful consideration by AHTEG of what dual use work could realistically undermine the objectives of the Convention would have been more helpful. In particular, it could have reflected on the considerable volume of relevant papers and reports. These include papers that discuss how scientific research is conducted in official and DIY laboratories and assumptions about how straight-forward it is to build pathogenic organisms or to develop ‘gain of function’ etc. They also discuss biosecurity strategies.
The 2004 US National Academies of Sciences report ‘Biotechnology Research in an Age of Terrorism’
 is an important formative report on dual use. One of the many such reports and discussion papers published on the subject since then includes a 2015 paper by the UK’s Nuffield Council on Bioethics on ‘Dual Use in Biology and Biomedicine
’ Another example, is the Sackler report on ‘Trends in Synthetic Biology and Gain of Function and Regulatory Implications’. This is the report of the 2015 the Sackler Forum. This is an annual scientific forum convened by our Royal Society and by the US’s National Academy of Sciences to discuss topics of worldwide scientific concern. The report is available at: https://royalsociety.org/topics-policy/publications/2016/sackler-forum-report/.
Most technologies have dual uses; there has been extensive consideration of dual use concern in biotechnology/ synthetic biology. This information could be shared on a BCH.


	4
	20
	Sharing information that helps Parties follow developments relevant to the Convention and its Protocols should be encouraged by SBSTTA. However, the AHTEG report and other discussions under the Protocol have tended to lack relevant context. This makes it difficult to take anything meaningful from this information. Therefore, all relevant information to an issue should be encouraged, particularly empirical data and tried and tested methodologies. 

	4
	23
	This supports our point in para 16 i.e. it takes time for products to reach the market, which in turn means that there is little empirical evidence from the use of particular organisms, components or products of synthetic biology. As discussed in our response to para 16 and as the AHTEG explains in para 24, SBSTTA should recognise that there will be useful, relevant information from a range of sources to inform assessments of potential benefits or adverse effects. 

	4/5
	25
	There have been a numerous discussions and publications by various organisations on guiding principles and recommendations for the environmental release of organisms containing engineered gene drives. Of note are the Guiding Principles for Sponsors and Supporters of Gene Drive Research published in Science magazine (http://science.sciencemag.org/content/358/6367/1135.full), which organisations have signed up to. This was produced in response to the U.S. National Academies of Sciences, Engineering, and Medicine study summarizing current understanding of the scientific discoveries related to gene drives and their accompanying ethical, legal, and social implications, which was published in 2016. 
The risk assessment/ risk management online forum under the Cartagena Protocol is discussing whether further guidance is required for the risk assessment of LMOs. An important part of this discussion will be to identify criteria for determining if gaps exist and if so, how to address them. It would be unhelpful to recommend guidance on organisms containing synthetic gene drives without following an agreed process.

SBSTTA should note that there is a clear approach for carrying out case by case safety/ risk assessments. This is iterated in numerous guidance documents, including the EU’s guidance on the environmental risk assessment of GM plants: http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2010.1879/epdf. Figure 1 in the LMO risk assessment guidance produced under the Cartagena Protocol provides a helpful summary (https://www.cbd.int/doc/meetings/bs/mop-08/official/bs-mop-08-08-add1-en.pdf). Effectively, risk assessment involves systematically identifying, ruling-out and refining risk hypotheses. The challenge is to generate evidence that answers plausible risk-based questions before an organism containing an engineered gene drive is released into the environment. Relevant evidence and approaches for informing questions about efficacy and safety are discussed in para 24. The BCH provides a useful library for storing this information. 
We reject strongly any recommendation that additional guidance is a pre-requisite before an organism containing an engineered gene drive can be released into the environment.



	5
	32
	All organisms have unique genetic codes that provide a means of identifying, detecting and monitoring them. We are not sure why the AHTEG has suggested that these methods may need to be updated and adapted for organisms produced by synthetic biology in particular. If two organisms have equivalent characteristics, irrespective of how they were produced, they will pose an equivalent risk (to the objectives of the Convention). This is explained in an explanatory note by a ‘High Level Group of the EU Commission’s Scientific Advice Mechanism’ on ‘New Techniques in Agricultural Biotechnology (2017)’ :

http://ec.europa.eu/research/sam/pdf/topics/explanatory_note_new_techniques_agricultural_
biotechnology.pdf. If organisms produced by traditional breeding techniques do not need to be traced, we are not convinced that the CBD should be concerned about the detection, identification and monitoring of equivalent organisms produced by synthetic biology. 
We would not support a recommendation to develop additional detection, identification and monitoring tools for organisms with genetic changes that could have been produced by traditional breeding techniques. There are no legitimate safety reasons to support this.

	6/7
	41.

41a
41b

41c
	The risk assessment/ risk management online forum under the Cartagena Protocol is discussing whether further guidance is required for the risk assessment of LMOs. An important part of this discussion will be to identify criteria for determining if gaps exist and if so, how to address them. It would be unhelpful to recommend guidance without following an agreed process. 

Comparators with a history of safe use are used in LMO risk assessments to provide context and more specifically to provide a benchmark. However, it is not always practical or useful to characterise risk relative to a non- LM counterpart. This does not only apply to a subset of LMOs produced by synthetic biology. For example, this might be the case when the counterpart itself is harmful –  such as an invasive species (which may be the comparator for an LM mosquito) or a pathogenic microorganism (the comparator for a LM vaccine). It is also not helpful to compare a drought-tolerant plant to a non LM counterpart if it cannot grow in the same environment. A case by case approach to risk assessment that makes best use of all available information including a range of comparators. There is already considerable experience of how to do this. We would not support a recommendation for suitable comparators to be identified outside of systematic, case by case risk assessments. 

The issue is identifying and characterising unintended effects with the potential to cause harm. In practice, assessing unintended effects is context-specific. For example, the nature of the organism involved is important i.e. what changes to its characteristics would cause harm e.g. gain of function, increased ability to invade new habitats or to persist in existing ones. Plausible hypotheses can then be tested. Specific examples of complex changes or novel traits that SBSTTA can consider are required to substantiate this suggestion. 
This issue is not specific to organisms developed through synthetic biology. It is raised in association with LMO risk assessments more generally and in particular, with LMOs containing stacked LM traits. As with 41a and 41b we are not clear why these issues have been raised in connection with organisms produced by synthetic biology when they are more general issues for LMO risk assessments.


	8
	51a
	Effective containment strategies are already in place for all types of LMOs which can be readily applied to organisms containing engineered gene drives. Numerous national and international regulations/ guidance documents are available that describe containment strategies for different types of LMOs (e.g. pathogens, insects, plants etc).  Additionally, a number of peer-reviewed articles aimed specifically at gene drive organism containment strategies have been published that are aimed at applying and adapting existing strategies to ensure the adequate and proportionate containment of such organisms during the initial stages of research within a laboratory e.g. Safeguarding gene drive experiments in the laboratory: Multiple strategies are needed to ensure safe gene drive experiments. Science 30 Jul 2015: aac7932 DOI: 10.1126/science.aac7932.



	8
	51c
	Similarly to the comments relating to 51a, standards and guidance is readily accessible that can be applied/ adapted to organisms containing engineered gene drives.  A growing body of peer-reviewed publications are available that are aimed at providing specific guidance for those working on gene drive organisms in containment.  Rather than support the proposal for international agreed standards we would argue that it would be more beneficial to collate the existing guidance/ publications on this topic and share via BCH.  




� National Research Council (2004). Biotechnology Research in an Age of Terrorism. Washington DC: National Academies Press.


� Nuffield Council on Bioethics (2015). Dual Use in Biology and Biomedicine http://nuffieldbioethics.org/wp-content/uploads/Background-paper-2016-Dual-use.pdf.
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