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MicroRNAs (miRs) are well-known players of cardiac 
ageing and disease. Their dysregulation is 
associated with different pathological processes 
occurring in both, and miRs have shown to be 
therapeutic. For instance, cardiac miR modulation 
regenerates the infarcted myocardium in large 
animal models [1,2], providing proof of concept for 
their therapeutic efficacy and holding promise for 
solving medical challenges that generate enormous 
health and societal burden. Ageing is an 
unavoidable but environmentally modifiable process 
[3] that constitutes a major risk factor for heart 
disease [4]. Heart failure (HF) is a life-threatening 
syndrome that affects more than 64 million people 
worldwide [5] and atrial fibrillation (AF) is the most 
prevalent cardiac arrhythmia [6]. Results from our 
group and others find miR-24-2 upregulated with 
age [7], HF [8] and AF [9] in human cardiac tissue. 
Consistent with bioinformatic data [10], we observe 
miR-24-2 among the most highly expressed miRs in 
the human myocardium and iPSC-derived 
cardiomyocytes (iCMs). We have also determined 
that the cardiac overexpression of miR-24-2 with 
age is maintained across species (mouse and 
monkey), and confirmed its dysregulation in AF 
patients in a cross-ancestry transcriptomic meta-
analysis. Overall, these data support the key role of 
miR-24-2 in regulating cardiac cell homeostasis in 
ageing and disease. Therefore, we have leveraged 
the exceptional programmability and biocompatibility 
of DNA nanotechnology to develop nanohydrogel 
(NHG) loaded with anti-miR-24-2 (Figure 1a) and 
evaluated its potential to modulate the miR levels 
and its targets in cardiac cells. The anti-miR-24-2 
nanohydrogel successfully assembled, 
demonstrated proper stability up to 24 hours in 
serum, selectively captured miR-24-2 and 
internalized in both Hek293 and iCMs without loss of 

viability. The NHG efficiently captured the miR-24-2, 
restoring the protein levels of a known target 
(SERCA2) in a Hek293 model system (Figure 1b). In 
iCMs overexpressing miR-24-2, NHG increases the 
mRNA expression levels of a predicted target gene. 
In conclusion, the described biocompatible 
nanohydrogel demonstrates its suitability to carry 
functional anti-miR-24-2 therapies in human cardiac 
cells. 
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Figures 

Figure 1. a) Design of NHG featuring the ability to trap 
miR24-2 while undergoing disassembly. b) Functional 
assessment of NHG in a cellular model system: cells 
transfected with miR (mock or miR-24-2) and treated with 
the NHG or an equivalent bearing scramble capture 
sequences (NHGSc). 
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