NETHERLANDS

[bookmark: _GoBack]Information to submit to the Executive Secretary relevant for the AHTEG on Synthetic Biology


(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;
Organisms, components and products resulting from synthetic biology (SB) can, on a case-by-case basis, pose both risks and benefits for biological diversity. 

For the near future it is foreseen that SB gives rise to organisms which will fall within the definition or scope of a LMO. With respect to potential risks for biological diversity we expect that the current environmental risk assessment strategies can be applied to assess potential adverse effects of LMOs. Therefore the existing risk assessment framework for LMOs will provide a basis for the assessment of potential risks of organisms originating from SB.

With respect to potential benefits to biological diversity of organisms resulting from SB , we are of the opinion that these organisms might also protect biological diversity or even contribute to biological diversity. For example an idea has been put forward to obtain ivory produced by synthetic biology, thereby protecting wildlife, or by producing compounds by SB organisms that are normally harvested from nature. 


(ii)      The similarities and differences between living modified organisms (as defined in the Cartagena Protocol) and organisms, components and products of synthetic biology techniques;

Agreement on the definition of a LMO is crucial. The definition of an LMO in the Carthagena Protocol means ‘any living organism that possesses a novel combination of genetic material obtained through the use of modern biotechnology’. An LMO is therefore by definition a ‘living organism’, i.e. capable of metabolism and replication. The ‘novel combination of genetic material’ could be interpreted as any novel combination, even novelty up to a 100% of the genome. In this respect we consider ‘genetic material’ as any (chemical )information which is heritable. 
Based on these assumptions, we are of the opinion that at this moment all living organisms obtained by synthetic biology fall within the definition/scope of a LMO and fall within the same regulatory framework. Scientific progress and development needs to be monitored closely to ascertain whether this assumption remains valid. 
 
In more detail, two approaches to construct a ‘new’ organism are known as synthetic biology:
· -Bottom-up approach: starting with chemical building blocks and leading to protocells. When these protocells meet the definition of a living organism, they will fall under the definition of an LMO as defined by the Cartagena Protocol.
· Top-down process: starting with a ‘natural’ micro-organism and then delete of genetic material in a step-wise order. As long as the cell is able to metabolize and replicate, it will be considered to be a LMO. 

However, components and products (i.e. all non living elements) that are produced by synthetic organisms are not expected to meet the definition of a LMO and will consequently not fall under the scope of the Cartagena Protocol. As for any other substance or product, adverse effects on biodiversity cannot be ruled out and should be assessed on a case-by-case basis e.g. based on the product category. 

The extent to which these components and products from synthetic biology are sufficiently regulated in other regulatory frameworks in place to safeguard biodiversity needs to be investigated.

(iii)     Adequacy of existing national, regional and/or international instruments to regulate the organisms, components or products derived from synthetic biology techniques;

We are of the opinion that the current environmental risk assessment framework for LMOs could be applied to assess the environmental safety of synthetic organisms. Although the risk assessment framework is considered to be applicable to synthetic organisms, the kind of data used in the risk assessment procedure may be different For example, the risk assessment of LMOs is a comparative approach e.g. effects of a LMO are compared to those of its parental organism. This comparative approach may not be feasible for synthetic organisms. Other comparators may be needed to assess the potential risks of these organisms since genomes may be built de novo. In this case another organism with a similar phenotype may be used as comparator or alternatively, a LMO/synthetic organism with a history of safe use: In our opinion the risk assessment methodology for LMOs provides a solid basis for the risk assessment of organisms that are produced by synthetic biology during the coming 5-10 years. 

Components and products produced by synthetic organisms are not expected to meet the definition of a LMO and will therefore not fall under the scope of the Carthagena Protocol/CBD. It can however be anticipated that these components and products may potentially harm biological diversity. The extent to which these components and products from synthetic biology are sufficiently regulated in other specific regulatory frameworks that safeguard biodiversity needs to be investigated.

(iv) An operational definition of synthetic biology, comprising inclusion and exclusion criteria;

An EU scientific working group has proposed the following definition for synthetic biology (see SCENIHR (Scientific Committee on Emerging and Newly Identified Health Risks), SCCS (Scientific Committee on Consumer Safety), SCHER (Scientific Committee on Health and Environmental Risks), Synthetic Biology I Definition, Opinion, 25 September, 2014.):

‘SynBio is the application of science, technology and engineering to facilitate and accelerate the design, manufacture and/or modification of genetic materials in living organisms’.

This definition only refers to living organisms. However, other developments like protocells or DNA origami are also regarded as synthetic biology. Therefore the above mentioned definition for synthetic biology does not cover the entire field of synthetic biology.

Despite the fact that the definition does not cover the entire field of synthetic biology, we are of the opinion that considering the scope of the convention, e.g. protection of biodiversity, only living synthetic organisms may be most relevant. We thereby assume that non-living) products and components of synthetic organisms are sufficiently regulated in other specific regulatory frameworks that safeguard biodiversity. However, this needs to be investigated.
The above mentioned operational definition may have to be adjusted in the future when synthetic organisms are constructed that are not within the current LMO definition, but may be active and able to survive in the environment. In this case the definition of synthetic biology/organisms may have to be extended. This can imply that the current risk assessment framework for LMOs has to be adjusted to cover potential risk from those organisms

(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;

Risks
Synthetic organisms, like LMOs, are not inherently risky, but potential risks depend on the new phenotype of the synthetic organism and their specific use. These organisms should therefore be assessed on a case-by-case basis for their potential environmental risks. As for LMOs, also for synthetic organisms potential risks may exist for sustainable use of biodiversity and related human health and socioeconomic impacts. Potential risks for biodiversity and human health that are taken into account in the EU environmental risk assessment are laid down in Directive2001/18/EC. With respect to risks for socio-economic impacts, no general statements can be made. To be able to assess potential socio-economic impacts more knowledge has to be obtained based on specific cases. Also potential risks of components and products of synthetic organisms and LMOs are case-by-case and will depend on the nature of the components/products. Certain products may have adverse effects on man or environment.

Benefits
Similar to the risks, benefits of synthetic organisms/LMOs will depend on the organism and the newly acquired trait(s) and may be assessed on a case-by-case basis. Benefits are to be expected in all areas of human health and can have various beneficial socio economic impacts. Examples are benefits for human health by gene therapy and socio economic benefits from applications contributing to a bio-based economy. Similar benefits can be expected from components and products of synthetic organisms.


(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;

We are of the opinion that the best practices and regimes currently used for LMOs by Parties to the Convention and other Governments, including transboundary movement of LMOs, to inform those who do not have national risk assessment or monitoring regimes, are adequate also for synthetic organism. 

(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;
 
We consider the existing framework for LMOs at the moment to be sufficient to address impacts of organisms 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.
However, this framework as applicable to LMOs does not necessarily consider components and products that are produced by synthetic organisms. The extent to which these components and products from synthetic biology are sufficiently regulated in specific regulatory frameworks to safeguard biodiversity also needs to be investigated.

(b)      Information on measures undertaken in accordance with paragraph 3 of the decision, including the identification of needs for guidance; 
So far, all applications for synthetic organisms in the Netherlands fell within the scope of the EU GMO regulation and have been assessed and approved under that regulation. No need for further guidance has been identified up till now. However, we consider it of importance to keep close track of new developments in synthetic biology and to update the risk assessment, if necessary. 

(c)      Further information on the components, organisms and products resulting from synthetic biology techniques that may have impacts on the conservation and sustainable use of biological diversity and associated social, economic and cultural considerations. 
Not at this stage.

