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“RNAi-based pesticides are supposed to act target pest specifically.”
Key question: How can this be addressed in Environmental Risk Assessment?

Claim 1: dsRNA sequence is designed
specific to the target organism

A. Target disk approach

Gene silencing /adverse effects could occur

by RNAI in transcripts of orthologues genes in NTO
that are phylogenetically related to the TO:
Current risk assessment relying exclusively on
standard test organisms is not sufficiently
protective for RNAi-based pesticides due to
their mode of action

— Solution: bioinformatic analyses (in silico)

¥

“Target disk approach”: In silico siRNA alignment of
orthologous genes in the genomes/transcriptomes of
species that are phylogenetically related to the TO
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B. Screening for random hits

Random homologies in transcripts of many genes
— Analysing the genome and transcriptome of
standard test organisms (or closely related species)
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Determining the number and efficiency of siRNA
matching with any transcripts - 20nt/21nt siRNA
and up to 2 mismatches allowed

Glossary: Contact:

RNAi: RNA Interference Esther van der Zalm

dsRNA: double-stranded RNA Esther.vanderZalm@uba.de
SIRNA: short interfering RNA

TO: Target Organism

NTO: Non-Target Organism

German Environment Agency

Claim 2: physiological barriers of many non-
target organisms block cell entry of dsRNA

~ Fraunhofer

Holds true for naked dsRNA and several NTO like
vertebrates.

Cellular bioavailability might be altered by new
formulation technologies

Consequences:

1) Cellular bioavailability of specific formulations
developed to broaden the target range need to
be tested with adapted OECD protocols:
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of NTOs?

Dey et al. (unpublished):
Nano-lipid formulated dsRNA enters cells of zebrafish embryos

2) If physiological barriers are reason for data
waiver and bioinformatic analyses cannot
exclude an adverse effect, the risk assessment
for the active substance should be only valid for
the considered formulation.
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Data waiver acceptable?

Additional ecotoxicological studies
required?

Ecotoxicological studies should always
include a transcriptome analysis to validate
data from the bioinformatic analysis.
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