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Abstract

Introduction: The prevalence of cardiovascular disease (CVD) is rising with
increasing age and global population growth. Cellular, molecular, and physiological
changes in the heart and blood vessels contribute to the progression of CVD.
Understanding the precise molecular pathways underlying heart disease can
facilitate early diagnosis and the development of effective treatments. Accurate
diagnostic biomarkers, such as microRNAs (miRNAs), are valuable for clinical
applications. This study aimed to identify miRNAs and their target genes associated
with cardiovascular disease.

Methods: Differentially expressed miRNAs and their gene targets were identified
using the GEO and miRDB databases, applying statistical thresholds of p < 0.01
and logFC#1. MiRNAs showing the most significant expression changes related to
angiogenesis were selected for further analysis. Receiver operating characteristic
(ROC) curve analysis was performed using XLSTAT version 2016 to evaluate the
sensitivity and specificity of selected miRNAs. The study was approved by the
Ethics Committee of Iran (IR.UMSU.REC.1398.327).

Results: Statistical analysis revealed 370 miRNAs with altered expression: 180 were
upregulated, 120 were downregulated, and the remainder showed no significant
change. Pathway analysis indicated that several miRNAs are involved in key
processes, including angiogenesis, hypoxia, and apoptosis. Specifically, miR-665,
miR-216a-5p, and miR-34a were identified as critical regulators of angiogenesis.
ROC analysis for these miRNAs yielded an area under the curve (AUC) of 0.86,
with a specificity of 0.89 and a sensitivity of 0.87.

Conclusion: Identifying altered miRNAs and their target genes provides insights
into the molecular mechanisms of cardiovascular disease and may enhance the
therapeutic potential of stem cell-based treatments. These miRNAs could serve as
promising biomarkers and targets for novel therapeutic strategies in CVD.
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