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Ref. Notification 2019-009: Risk Assessment and Risk Management under the Cartagena Protocol on Biosafety: submission of information and call for expression of interest
We thank the Secretariat for the possibility to provide our comments to this notification. In addition to the submission by the EU and its Member States we would like to provide the following comments.
a) Experience in undertaking risk assessment of living modified organisms containing engineered gene drives and living modified fish (detailing how and for which cases); or else, lack of experience in doing so.
We have some experience in carrying out risk assessments of living modified fish in contained use. The experiments have been small-scale and performed in strict containment. The species have included rainbow trout (Oncorhynchus mykiss), arctic char (Salvelinus alpinus L.), and zebrafish (Danio rerio).

We have no experience in carrying out risk assessments of living modified organisms containing engineered gene drives. 
b) Challenges experienced or foreseen in undertaking risk assessment of living modified organisms containing engineered gene drives and living modified fish.
Living modified fish: Even if our experience derives from contained use, we have the following remarks on risk assessment challenges. Fish are highly mobile, externally fertilizing organisms, which move in large areas and versatile environments. Hence, even in contained use the risk of escape from containment must be addressed and the suitability of physical, biological, chemical and temporal risk management methods must be evaluated. Our knowledge of fish  behaviour, what affects their fitness and survival, what limits their capacity to build permanent or semi-permanent populations in the wild is limited for many species. Also, many fish species have unique biological and behavioral traits, such as the capability to change sex uder certain environmental conditions, which is a challenge for environmental risk assessment.
As to the species with which we have experience in risk assessment, rainbow trout is not part of the Finnish wild fauna and is only farmed in cultivation ponds. No permanent or semi-permanent populations have so far been identified but this can easily change due to climate change and global warming. However, Arctic char belongs to the Finnish wild fauna and some populations are critically endangered. Very specific information is needed for the risk assessment of any fish species, and the knowledge on the receiving environment is complicated and often difficult to obtain. The comparative approach of the risk assessment may also be challenged while there may be lack of information of the comparator, especially when it comes to the environmental behavior of the species in question, and/or when the species in question is an endangered species. 
Living modified organisms containing engineered gene drives: Even if we do not have experience on risk assessment of living modified organisms containing engineered gene drives, we would like to bring to the attention of the open-ended online forum and the AHTEG the following publications.

de Jong TJ (2017). Gene drives do not always increase in frequency: from genetic models to risk assessment. J. Consum. Prot. Food Saf. 12: 299-307.

Lunshof JE and Birnbaum A (2017). Adaptive Risk Management of Gene Drive Experiments: Biosafety, Biosecurity, and Ethics. Applied Biosafety: Journal of ABSA International 22: 97-103.  
c) Specific needs (if any) to properly undertake risk assessment of living modified organisms containing engineered gene drives.

We see as specific needs improved study designs to test the behavior of living modified organisms containing engineered gene drives in contained conditions that would mimic an environmental release as well as possible. Moreover, for estimating environmental behavior we will need predictive modelling tools. We should also give a specific emphasis on carefully designed post-release monitoring plans. In addition, rapid changes in the genotypes of the organisms and their populations will be challenging for the comparative risk assessment approach, while complex modifications may lead to situations where it will be difficult to find suitable comparators. Possible adjustments may be required into the risk assessment framework. 

With best wishes,

Marja Ruohonen-Lehto
NFP of the Cartagena Protocol on Biosafety
Senior Specialist, PhD
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