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Conclusions

Introduction

 Regulators of biological
processes. Therapeutic targets.

 Actively and pasively released
to body fluids. Biomarkers.

Role of miRNAs in age-related cardiac
remodelling is poorly understood in
humans.

microRNA (miRNA)

Bioinformatic identification of age-related
miRNAs (BIO-AGEmiRNAs) in human left
ventricle and their predicted downstream
target genes1.

Cardiovascular diseases

Goals

 Validate the bioinformatic BIO-
AGEmiRNA regulatory network.

 Investigate miRNAs as indicators of the
biological age of the heart.

Results

8 of 23 predicted interactions between
miR-24-2-5p, miR-24-2-3p, miR-4435
and miR-3916 and predicted targets are
positive

Definition of a transcriptomic biological age index (AppAge) in WBC of the individual 

The levels of the studied cardiac-enriched BIOAGE-miRNAs and myo-miRNAs reveal significant (*P ≤ 0.05) or nearly significant (P≤ 0.15) correlation with chronological age and AppAge

Materials and methods

 Luciferase reporter assays conducted in order to validate interactions between BIO-AGEmiRNAs and cardiac-related genes.
 Description of a new individual transcriptomic age index (Apparent Age, AppAge) in white blood cells (WBC) from young to centenarian human donors adapting published metods2.
 Quantification of expression levels of cardiac-enriched BIOAGE-miRNAs and myo-miRNAs in plasma from healthy young (20-30 y.o.), adult (40-50 y.o.), elder (60-70 y.o.) and centenarian (100 y.o.)

donors.
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 35% of tested interactions have been validated
in vitro. Thus, miRNAs emerge as important
regulators of gene expression in age-related
cardiac dysfunction.

 AppAge is proposed as a potential indicator of
the biological age of an individual.

 Circulating cardiac BIO-AGEmiRNAs or
myomiRNAs could report biological age of the
heart in relation to the chronological and/or
AppAge.

 Our data promotes the deciphering of molecular
mechanism underlying the process of cardiac
aging and its minimal-invasive monitoring in
human.

Cardiac BIO-AGEmiRNA gene regulation network with positive interactions highlighted as
external lines
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Identification of age-related genes in human 
WBC from published transcriptomic studies3-6

CCR7 LEF1 ABLIM1

Cardio-BIO-AGEmiRNAs
and myo-miRNAs in 

plasma

Chronological age

Indicators of 
biological age of 

the heart

AppAge

WBC
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Rho= 0.19
P=0.1

Rho= -0.165
P=0.154

Rho= -0.014
P=0.905

Rho= 0.212
P=0,066

Rho= 0.222
P=0.054

Rho=0.101
P=0.385

Rho= -0.274
P=0.017

Rho= 0.142
P=0.223

Rho= 0.171
P=0.139

Rho= 0.186
P=0.107

Fundings

This work was funded by several grants: MICINN (PID2019-105674RB-I00), European Research Council (ERC-StG 638284), Government of Aragon (LMP128_21) and
a predoctoral fellowship from Government of Aragon (CPB_09_20).

mailto:*nhbellido@unizar.es

