Possible considerations during the environmental risk assessment of LMOs developed or created through approaches commonly referred to as “synthetic biology”

As per the conclusions and recommendations of the Ad Hoc Technical Expert Group (AHTEG) on Synthetic Biology, the AHTEG on Risk Assessment and Risk Management of living modified organisms (LMOs), and the Subsidiary Body on Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA), living organisms developed through current and near-future techniques of synthetic biology are similar to LMOs as per definition of the Cartagena Protocol. 

The AHTEG on Synthetic Biology 
also recognized that synthetic biology shares both aspects of novelty as well as of continuity in relation to modern biotechnology and agreed on the following definition: “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”.

Although 
the boundary between synthetic biology and modern biotechnology is not well-defined, approaches that are commonly referred to as synthetic biology include, but are not limit to, genome editing, gene drive, and metabolic pathway engineering
.
 Margret Engelhard: However other branches of modern biotechnology also use gene editing. 

While the risk assessment principles as per Annex III to the Cartagena Protocol are also applicable to the risk assessment of LMOs developed through synthetic biology, the two AHTEGs and SBSTTA concluded that risk assessment methodologies may need to be updated and adapted for LMOs developed through synthetic biology.

This document was prepared by the Secretariat, with input from members of one of the AHTEG subgroups, on the basis of views shared through various relevant processes under the Convention on Biological Diversity and the Cartagena Protocol on Biosafety.
 The purpose of this document is to highlight a set of elements which may require particular consideration when assessing the risk of LMOs developed through synthetic biology, in accordance with Annex III of the Protocol, with a view to assisting the COP-MOP at its eighth meeting in its deliberation on whether or not updating and adaptation of current 
guidance is needed on this topic.

The views expressed in this document do not reflect consensus or the majority of views. Instead this document attempts to compile views 
on which considerations could be particularly relevant during the risk assessment of organisms developed through synthetic biology
. 


It is noted that ME:some experts in the various fora that contributed to this process were also of the view that the current methodologies for environmental risk assessment of LMOs are fully adequate to assess the risks of organisms developed through synthetic biology and, therefore, no further guidance is needed for synthetic biology organisms and products foreseen in the pipeline. 
The following are considerations were brought forward by some experts as particularly relevant during the evaluation of LMOs developed through synthetic biology and as indication that current assessment methodologies may need, based on concrete example and experience from risk assessors
, to be adapted to assess the risk and safety of such LMOs. In the benefit of the transparency in the process and in respect to the various opinions expressed in the AHTEG and on line forum the different point of views are expressed above as a basis for future decisions:

Comparative approach

Synthetic biology approaches may lead to the development or creation of LMOs containing new features that are significantly different from those in the original organism or from organisms existing in nature. The lack of suitable comparators may will present a challenge in risk assessments based on a comparative approach but this is not an issue that is specific to synthetic biology, and examples of solutions that have been utilized by regulators as required on a case-by-case basis can be provided

. It´s also important to mention that the Guidance contains a section addressing comparators (“The Choice of Comparators”), and the AHTEG may be advised to review that section for broader applicability to organisms derived from synthetic biology
., but as mentioned above, the comparative approach may not be suitable for organism thatm because of the depth or kind of interventionm are not comparable to existing  organisms
. 
This is an example of where the use of syn bio techniques may create qualitatively special challenges for risk assessment because the standard approach to risk assessment is comparative. This requires particular and special consideration by assessors. In my view, this is one of the most important reasons for additional guidance on syn bio. JACK HEINEMANN

LMOs containing an increased number of modified traits 

While synthetic biology aim at increasing the precision and the predictability of the changes in the organisms produced through such approaches, it will also lead to an increased number and complexity of changes and novel traits. The possibility that unintended and unexpected adverse effects emerging as a result of an interaction between the changes as well as interactions between the changes and the environment cannot be ruled out and will make the evaluation of the overall risk of such LMOs more complex.  This challenge is recognized and those methodologies may need to be updated and adapted for current and future developments and applications of synthetic biology based on an established process to monitor and assess the state of knowledge within the field of synthetic biology on a regular basis


.
Potential to alter entire wild populations

Modified traits built into LMOs though mechanisms called “gene drives” 
can cause the traits to be passed on to entire wild populations, instead of only to some members of the population. Gene drive systems may be able to address serious threats to health and ecosystems by, for example, eliminating diseases and eradicating invasive alien species, but gene drives also have the potential to cause irreversible adverse effects on beneficial organisms and ecosystems. 
Robust methods are called for in order to assess the risk of gene drives being transferred to non-target species. These methods must rely, among other things, on in-depth knowledge of the ecology of target and non-target species. The experience of risk assessors, as much as the contribution of specialists like entomologists, will be a valuable tool to show in which extent the current legal framework for ERA can be used to assess organisms produced using “gene drives” and if any adaptation in this framework is need based on concrete cases. 

Gene flow per se may not be a qualitatively unique issue for LMO assessment, but in this case we are talking about both the ‘drive’ as a trait, and the effect of the gene. The intended purpose thus seems to me to justify particular guidance for syn bio. JACK HEINEMANN   
Increased accessibility to techniques of synthetic biology 

Synthetic biology approaches will become more accessible and easy to use by the general public through “do-it-yourself” projects. The increased number of LMOs developed outside of formally established laboratory facilities will likely change may change the way in which risk assessment and risk management methodologies are used to assess, avoid or minimize the potential adverse impacts of such LMOs. For example, the likely potential receiving environment, as one of the key elements of a case-by-case risk assessment, will no longer be relevant when assessing the risks of LMOs produced by the general public. It is recognized that is not a specific issue for SynBio the fact that while some countries have policies and regulations for controlling the exchange, distribution and commercialization of the components of modern biotechnology, others do not have an adequate national legislation system.
 
This challenge is recognized and those regulations may need to be reviewed and/or implemented based on an established process to monitor and assess the state of knowledge within the field of synthetic biology on a regular basis.
Detection and characterization of changes at the genome level

Challenges may arise in applying the methodology of Annex III of the Protocol with regard to the genotypic characterization of LMOs developed using synthetic biology approaches. For example, genome editing creates small changes at the DNA level (e.g. single nucleotide changes) both in target as well as off-target sites across the genome, and the resulting LMOs will not be easily characterized through methods that are currently in use. Likewise, it will be difficult to assess the rate of outcrossing of LMOs containing small off-target changes at the DNA level and to detect such LMOs during environmental monitoring. 

Margret Engelhard:
Speed of development

The speed of new developments is going to rise, which leads to challenges to current risk assessment structures. Means to encounter these challenges and to foster capacity building should be discussed. 
Taking into 
account the conclusions and recommendations of the Ad Hoc Technical Expert Group (AHTEG) on Synthetic Biology, possible ways forward, for future actions on synthetic biology, could include the establishment of a process to monitor and assess the state of knowledge within the field of synthetic biology on a regular basis. This process should facilitate knowledge and information sharing on the issue and would help the coordination and the establishment of synergies within the context of the objectives of the Convention and its Protocols. The process could include the use of online tools, the creation or implementation of existing online platforms, open-ended online forums and clearing house mechanisms
 Main subjects of this process are: the organisms developed through synthetic biology, research activities in the field of risk assessment and management,
. 
� These processes include: the Online Forum and AHTEG on Synthetic Biology (established in COP decision XII/24) and the Online Forum and AHTEG on Risk Assessment and Risk Management of Living Modified Organisms (COP-MOP decision BS-VII/12). 





�SBSTTA has another report document where their views are provided. The operational definition has been agreed by the AHTEG on Synthetic Biology. At the SBSTTA 20 meeting, there was difference in opinion as to the language surrounding the operational definition, on whether to acknowledge and note that additional work may be required, or to use it.  But here was no significant disagreement about the actual wording of the operational definition that was agreed by the AHTEG on Synthetic Biology. Then this should be kept.


�Although the ATHEG have reached a consensus about the definition of SynBio, the same result was not got at SBSTTA20. Accordingly, the definition is going to be submitted to discussion on the COP, which is enough to conclude that is absolutely premature the development of a guidance.


�Sarah: The intention here is to provide just examples of techniques that will be used in synbio. Not to address these techniques within the concept or definition of synbio. Therefore, this sentence can be left here for the purpose of clarifying the areas of synbio research.   In addition, the Cartagena Protocol  defines a LMO based on the technique and processes of intervention, therefore it is important to have an idea of those. It is not product-based regulation, it is technique based regulation.


�As so many people seeked for examples of Syn Bio organisms this sentence should be left here, as it provides examples for techniques that can be used for synthetic biology. 


�The SynBio AHTEG never recognized some specific techniques as SynBio. This concept is also clear in the AHTEG report paragraph 20: “In its deliberations under the agenda item, the AHTEG recognized that synthetic biology is a broad term that refers to a wide range of disciplines, techniques, potential applications and end products, and has a degree of overlap with modern biotechnology.” 


I do not see any point of reintroducing a discussion that was already exhaustively discussed in the SynBio AHTEG and that will bring more confusion than clarification to COP and COP-MOP decision. 


�I think it is important to clarify we are not talking about new guidance, but the adaptation and updating of current LMO guidance.


�It is a compilation of views, therefore this sentence should stay to clarify that some experts do consider important the development of further guidance.


�I also think that this para should  be left  here as the paper is to find reasons and points to consider while developing a guidance on RA for Syn bio and not arguments for or against a new guidance. 


�Instead of using this paragraph and only express one point of view (that is not the majority) it´s important to make clear in the document the different opinions. On the contrary, there is no need for the Secretariat to put in place so many on line foruns (only for SynBio we had 6 rounds) if the opinions will not be reflected in the doc that will give a subside for parties to decide about the necessity of a SynBio Guidance.  


It is absolutely necessary quantifying the interventions, as well as, the respective justifications, in order to get a more accurate picture of the online forum and ensure the needed subsides to decision of the COP and COP-MOP.


As an example, in the summary prepared by Maria Mercedes it is absolutely clear that only a minority of participants, represented by 13% (4/30), advocated for developing guidance.


� HYPERLINK "http://bch.cbd.int/onlineconferences/onlineconferences/forum_ra/discussion.shtml?forumid=17465&threadid=7834" \l "7861" �http://bch.cbd.int/onlineconferences/onlineconferences/forum_ra/discussion.shtml?forumid=17465&threadid=7834#7861�


�I think this paragraph should be kept because it brings the overview of all opinions as it states in the first sentence.


�I don't think this addition is valuable because experts might disagree on what are “concrete examples”. In addition, many of the contributions we are getting in the forum are from scientists working with synbio, not from risk assessor alone. I suggest deleting this sentence.


�This is irrelevant because all LMOs approved so far have used the comparative approach. Therefore, this sentence should be deleted.





I agree with the addition of the second sentence.


�Delete!


�I would like to advocate for all future synbio and not only “organisms other than plants”.


�It must be made clear that broader applicability of comparators may not be enough. 


�I absolutely agree with Jack.


�Sentence from the SynBio AHTEG report and SBSTTA20 Recommendation


�I agree with the necessity to mention this here. 


�That should be referred to all the document. See above my suggestion.


�References to specific techniques should be avoided as far as possible. See comment U2


�Gene drives are a very important argument for an adapted risk assessment for syn Bio. Because even regulators that are of the opinion that most LMO are safe, see the risk in the use of gene drives.  


�I think this is too specific sentence. No need to be added here.


�I don't quite see the relevance of this section.


���I propose to delete this sentence to avoid speculative arguments in the text without any concrete basis. 


�Sentence from the SynBio AHTEG report.


�I am also a members of the referred LabNetwork and I see much of the relevance of this section and I strong advocate for this inclusion. This is not about detection LMOs, this is about molecular characterization of a LMO which is a crucial step in RA and this is why it should be kept here.


�Detection was never discussed in the on line forum or in the AHTEG. The mandate to discuss detection methods belong to another forum - the LabNetwork. 


�I don't think this summary text reflects the results of the discussions in terms of the need for updating and adapting the current guidance. This text seems vague and what is suggests is actually already under CP e.g. Article 12.


� A text proposal to summarize points “c” to “g” of SynBio AHTEG report conclusions.


�Thank you, this is a good addition. 





