

[image: image1]
Different Effects on Protein Expression of CDR132L, an Antisense Inhibitor of miR-132, and Standard Therapies for Myocardial Infarction












	
	OPINION
published: 13 May 2022
doi: 10.3389/fcvm.2022.887236






[image: image2]

Different Effects on Protein Expression of CDR132L, an Antisense Inhibitor of miR-132, and Standard Therapies for Myocardial Infarction

Oriol Iborra-Egea1,2†, Alberto Aimo3,4† and Antoni Bayes-Genis1,2,5*


1ICREC (Heart Failure and Cardiac Regeneration) Research Programme, Health Sciences Research Institute Germans Trias i Pujol (IGTP), Barcelona, Spain

2Hospital Universitari Germans Trias i Pujol, Barcelona, Spain

3Institute of Life Sciences, Scuola Superiore Sant'Anna, Pisa, Italy

4Cardiology Division, Fondazione Toscana Gabriele Monasterio, Pisa, Italy

5CIBER Cardiovascular, Instituto de Salud Carlos III, Madrid, Spain

Edited by:
Emma Louise Robinson, University of Colorado, United States

Reviewed by:
Amela Jusic, Luxembourg Institute of Health, Luxembourg

*Correspondence: Antoni Bayes-Genis, abayesgenis@gmail.com

†These authors have contributed equally to this work

Specialty section: This article was submitted to General Cardiovascular Medicine, a section of the journal Frontiers in Cardiovascular Medicine

Received: 01 March 2022
 Accepted: 28 April 2022
 Published: 13 May 2022

Citation: Iborra-Egea O, Aimo A and Bayes-Genis A (2022) Different Effects on Protein Expression of CDR132L, an Antisense Inhibitor of miR-132, and Standard Therapies for Myocardial Infarction. Front. Cardiovasc. Med. 9:887236. doi: 10.3389/fcvm.2022.887236



Keywords: heart failure, CDR132L, therapy, myocardial infarction, models


INTRODUCTION

Heart failure (HF) development is a common complication of myocardial infarction (MI), which warrants a search for novel therapies able to prevent left ventricular remodeling after an MI. In a recent article, Batkai et al. evaluated CDR132L, a synthetic antisense inhibitor of miR-132, in a pig model of reperfused MI (1). The authors report that monthly intravenous administration of CDR132L is safe and effective in preventing HF development. They expect CDR132L to have an additive, and possibly synergistic, effect to standard-of-care therapies [beta-blockers, angiotensin-converting enzyme inhibitors/angiotensin receptor blockers (ACEi/ARB), and mineralocorticoid receptor antagonists (MRA)] because of their distinct first targets. Nonetheless, a degree of overlap in the final effects of CDR132L and current therapies might exist, given that ACEi/ARB and MRA ultimately modulate myocardial inflammation and fibrosis, as CDR132L do (1).



TRANSCRIPTOMIC AND BIOINFORMATIC PERSPECTIVE ON CDR132L TARGETED THERAPY

We assessed this point by searching for similar changes in protein expression between MI therapies and CDR132L.

We retrieved the 14 mRNAs significantly altered in the myocardium of pigs receiving CDR132L compared with control pigs: BMPR2, ADRA1D, GCLC, CD44, PRDX1, ECM1, LEP, GATA3, GPX1, EIF4G1, ACE2, HMOX1, RTN4, and LIFR. Except for RTN4, all these mRNAs were downregulated by CDR132L (1). We assumed a close correlation between changes in mRNA levels and the expression of the corresponding proteins, as previously demonstrated (2). By using massive public databases, such as Drugbank (3), the Open Targets Platform (4) and the Human Protein Atlas (5), we identified all approved, investigational and experimental drugs reported to modulate the expression of at least one of these 14 proteins in any setting (Table 1).


Table 1. All drugs/compounds that target one or more of the proteins encoded by the 14 mRNAs candidates.
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DISCUSSION

We did not find any drug modulating more than one of the 14 proteins at the same time. Therefore, no drug, including ACEi/ARB or MRA, proved able to mimic the effects of CDR132L on protein expression. This finding corroborates the conclusion that CDR132L might have an additive or synergistic action to standard drugs, given the different effects on the profiles of protein expression.

Next, we performed a protein-protein interaction analysis to know if the candidates were biologically related to each other. Then, by using unsupervised algorithms (K-means clustering, elbow method K = 4) we wanted to assess if these interactions corresponded to proteins grouped in the same cluster (and thus share similar biological properties or pathways) or are among proteins from distinct clusters that could indicate more complex biological mechanisms at play. Here we found that HMOX1, GPX1, GCLC, and PRDX1 work to tightly regulate endothelial cell proliferation [false discovery rate (FDR) = 0.002] and hydrogen peroxide catabolic processes (FDR = 0.001). Although we could not find any report on novel drugs or compounds acting to modulate this specific cluster (or the individual proteins), this analysis indicates that a drug targeting them could be highly specific and a possible novel treatment in HF.
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