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Cardiac miRNAs were involved in the regulation of pathophysiological mechanisms underlying HF in
pediatric patients after ventricular assist device implantation
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Background: VAD use in heart failure (HF) children have undergone rapid
progress in the last three decades through pump technological innovation
and improvement of perioperative care. Studies in HF adults showed that
VAD put native heart at rest and lead to molecular changes in cardiac
muscle, including at microRNA (miRNA) level. However, little is known on
changes induced by VAD implant in cardiac miRNA expression and their
putative targets in HF children.
Purpose: The aims of this study were to evaluate: 1) modification of
miRNA expression in cardiac muscle from HF children after VAD support;
2) the putative targets of selected miRNAs by in silico analysis; 2) the role
of the identify miRNAs on putative targets by in vitro study.
Methods: Cardiac biopsies were collected from HF children at the moment
of VAD implant [n=8; 20 (7.5–64.5) months, 2 males; 19 (15.75–32.25)
LVEF%] and at the time of heart transplant after VAD support [n=5; 32
(5–204) months; 4 males; 13.5 (10–18) LVEF%]. Cardiac miRNA expres-
sion was evaluated by NGS. The potential miRNA targets were identified
by bioinformatics analyses and their cardiac expression by real-time PCR
was evaluated. HL-1 cell line was used for testing the regulatory role of
selected miRNA on predicted targets by miRNA mimic transfection study.
Results: At NGS, 465 miRNA were found on average in each sample and
the cardiac expression levels of miR19a-3p, miR-1246 and miR-199b-5p

decreased in HF children after VAD support compared to pre-implant (Fig.
1A-B). In silico analysis showed that more than 5000 potential gene tar-
gets regulated by miR-19a-3p, miR-1246 and miR-199b-5p. Among them,
adiponectin receptors (AdipoR1, AdipoR2, T-CAD) were identified as com-
mon targets for 3 miRNAs. Real-time PCR data showed that levels of
all adiponectin receptors increased significantly whilst the expression of
3 miRNAs decreased after VAD support (Fig. 1C). Moreover, AdipoR2 and
T-CAD were inversely related to miRNA levels (Fig. 1D). In vitro studies
confirmed the regulatory role of miR-1246 and miR-199b-5p on AdipoR2
(Fig. 1E-F), whilst only miR-199b-5p reduced the expression of T-CAD (Fig.
1G). Finally, AdipoR1 expression levels are not modified compared to con-
trol by miRNAs mimic transfection (data not shown).
Conclusion: In HF children the use of VAD could modify the expression of
several miRNAs potentially involved in the regulation of several pathophys-
iological mechanisms underlying HF. Specifically, the reductions of miR-
1246, mir-19a-3p, miR-199b-5p were associated with an increase of the
adiponectin receptors AdipoR2 and T-CAD mRNA, suggesting the exis-
tence of a miRNAs related fine tuning of the adiponectin system at car-
diac tissue level by VAD implant, able to favour the protective effect of
adiponectin in HF cardiac muscle.
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