Environmental risk assessment of RNAI-

pased plant protection

A literature review

Udo Hommen', Kerstin Derz', Elke Eilebrecht!, Kirsten Germing’, Andreas Schiermeyer? Sebastian Eilebrecht’
"Fraunhofer IME, Schmallenberg, Germany, ?Fraunhofer IME, Aachen, Germany

Introduction

=  RNA interference (RNAi) means gene silencing in
organisms caused by specific double-stranded RNA
(dsRNA) or other small RNA molecules

= RNAIi is a promising approach for crop protection, due
to expected low environmental persistence of RNA
molecules and potentially high specificity

=  While genetically modified plants using RNAIi against
insect pests have not applied for cultivation in the EU,
first RNAI plant protection products are expected to
seek approval in the EU in the near future

Objectives

=  Summarize methods to analyse environmental fate and
hazards of small RNA molecules used for RNAI

= Compare ERA frameworks for GMP and PPP
= Identify knowledge gaps

Literature review

=  Search in WebofScience and Pubmed plus inverse
snowballing

= Many reviews but only limited comprehensive data sets
on fate, exposure and hazard

= Most detailed documents:
= Christiaens et al. (2018): Focus on RNAi GMP
= OECD (2020): Focus on RNAi PPP

= Only two environmental risk assessments for insecticidal
RNAI (conducted for approval in the USA)
= MON 87411 (RNAiI GMP, stacked maize)
= Calantha (RNAi Spray)

= Acetamiprid 20 SG as chemical pesticide (neonicotinoid)
for comparison

Problem formulation

= 'Pathway to harm' (adapted from Roberts et al. 2015)
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Conclusions Recommendations

= RNAI approaches can provide alternatives to chemical
PPP due to often lower persistence of the active
substances (short dsRNA molecules) and higher
specificity

= RNAI PPP most likely to enter EU market

= EU regulation and frameworks for chemical PPP also
applicable to RNAi PPP but some adaptations are
needed

= Bioinformatics supports selection of test species but
bioassays are still needed

This work is part of the R&D project ‘Environmental effects of RNAi-based GM plants and methods for transient
modification of organisms’ (Project number 3522 84 2100) commissioned by the Federal Agency for Nature
Conservation (BfN), Germany with funds from the German Federal Ministry for the Environment, Nature

Conservation, Nuclear Safety and Consumer Protection.

= Consider ‘pseudo-persistence’ of RNA produced by GMP

= Develop refined exposure models, considering e.g.
release of dsRNA from crop and food chain transfer

= Consider PPP formulation effects on fate of RNA

=  Follow the ‘need to know’ approach of the EU
commission in problem formulation for low risk PPP
(e.g. check need of vertebrate testing)

= Adapt test protocols (dietary exposure, prolonged
duration, sublethal effects, additional test species)
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