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Nucleic acid nanotechnology has revolutionized the bottom-up fabrication of nanoscale devices including 
robotic systems capable of autonomous molecular manipulation. RNA nanostructures [1-3] are particularly 
interesting for their intrinsic potential to modulate the behaviour of cells by detecting and responding to 
endogenous molecular cues, underpinning the development of smart therapeutics [4]. MicroRNAs (miRNA) 
can be used to profile cell type and cell state [5-7], making them promising inputs for programmable RNA 
nanodevices. 

Here we present a dynamic RNA transducer that senses the formation of miRNA complexes with argonaute 
(AGO) proteins and produces controlled downstream CRISPR activation [8]. We explore design constraints on 
RNA devices imposed by interaction with the miRNA-AGO complex. We demonstrate activation of optimized 
CRISPR transducers by a specific miRNA in immortalized human myoblasts from Duchenne Muscular 
Dystrophy (DMD) patient, one of the most common neuromuscular disorders in children [9]. Activation of our 
transducer on detection of the seed region of miRNA 1-3p / 206-3p enables correction of the Δ52 mutation 
(deletion of exon 52), which causes a premature stop in exon 53 of the dystrophin gene, with a single-cut 
intervention to restore the dystrophin open-reading frame [10]. MiRNA-specific activation of CRISPR gene 
editing has the potential to increase the precision and thus safety of gene correction therapies by reducing 
off-target effects away from the target tissue.   

 
Figure 1: A) Structure and activation of the CRISPR transducers. B) Transducer operation is characterized in a Stoplight 
cell reporter line which constitutively expresses mCherry and a mutated eGRP gene. Targeted indels resulting from 
activation of the CRISPR guide can restore the eGFP reading frame: if the pre-programmed microRNA detected, the 
reporter cell produces both red and green fluorescent proteins (B1). 
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