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Experimental identification of interactions between small regulatory RNAs (sRNA) and their targets is critical for un-
derstanding RNA biology development RNAi therapeutics. We developed miR-eCLIP, an AGO2 eCLIP assay with chime-
ric ligation, where gel and nitrocellulose transfer steps can be omitted to simplify the technique, increase yield and 
enable probe capture enrichment of chimeric reads. We show that this assay can be applied to deeply profile targets of 
one or more microRNAs (miRNAs) of interest, precisely map binding sites of a plurality of miRNAs targeting a gene of 
interest, as well as to detect target and off-target interactions of small interfering RNAs (siRNAs). In recent work 
(Manakov et al. bioRxiv 2022)  we validated this technology by applying it to identify targets of miR-1 and miR-124 in 
HEK293xT cells transfected with mimics of these miRNAs. 
Building on the miR-eCLIP proof of concept to study direct targets of miRNAs, we are now exploring how this technol-
ogy can be utilized to identify off-target interactions of siRNAs. We applied miR-eCLIP assay to HEK293xT cells trans-
fected with siRNA duplexes designed to specifically silence APP expression and detected interactions of the siRNA not 
only with the APP target transcript but also with hundreds of other transcripts. RNA-seq analysis of siRNA transfected 
cells showed that expression of siRNA-interacting transcripts was reduced, while enrichment of k-mers complement-
ing the siRNA seed region indicated that these transcripts were silenced via a mechanism resembling miRNA-mediat-
ed silencing. Thus, miR-eCLIP provides a snapshot of miRNA-target and siRNA off-target interactions that can both be 
useful for researchers studying the biology of these sRNAs as well as for robust development of RNAi-based thera-
peutics.
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