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Figure 1S. Bigraphs of human miRNAs and their key target genes, overrepresented in the 

pathway cluster 1-4 (A), “bottleneck” pathways (B), and cluster 5-10 (C) from the second 

module. 

As can be seen from Fig. 1S (A), hsa-miR-497-5p and hsa-miR-1-3p together regulate 

the activity of CDK4, HIST2H3A, and NUP50 in the module capturing pathways 1-4 (see Fig. 

2D). Thirteen other genes are targeted only by hsa-miR-1-3p, and three more – by hsa-miR-

497-5p. In the “bottleneck” pathways of oxidative stress induced senescence and activation of 

PI3K/AKT signaling (Fig. 1S (B)), hsa-miR-1-3p interacts with the most number of genes. It 

has common targets with hsa-miR-497-5p (CDK4 and HIST2H3A genes) and hsa-miR-199a-

3p (MET gene). Beside these genes hsa-miR-1-3p targets HIST2H2AC and PIK3CA, hsa-miR-

497-5p – HIST2H2BE and hsa-miR-199a-3p – HGF, MAPK8, and MAPK1. Fig. 3D shows that 

VEGFA is the common target for both hsa-miR-133a-3p and hsa-miR-199-3p, regulating 

pathways 5-10 (see Fig. 1S (C)). In addition to this gene hsa-miR-133a regulates the expression 

of  CDC42 and ERBB2, and hsa-miR-199a-3p – of AKT1. 

Although the probability of identification of this module did not pass the significance 

level of 0.05, we should briefly discuss pathways composing it. While pathways 1-4, associated 



with common cellular processes, seem to be non-specific, clusters of pathways 5-10, involved 

in HIF-dependent cellular response to hypoxia and VEGF signaling, may play a prominent role 

in HCM. “Signaling by VEGF'' is another signaling pathway, regulated by miRNAs 

dysfunctional in hypertrophic myocardium. VEGFA expression of the central gene of the 

cluster, VEGFA, is well known to be activated under hypoxia conditions in order to promote 

vascularization of the affected tissue [1]. In mice with HCM induced by chronic pressure 

overload, increased VEGF level was shown to promote angiogenesis and regression of 

hypertrophy [2]. In plasma of patients with HCM, VEGF level was significantly increased; it 

also correlated with structural and functional parameters of hypertrophic myocardium [3]. 

Polymorphic variants of the VEGFA gene affecting its expression level are associated with the 

severity of HCM [4,5]. Thus, increased expression changes in of hsa-miR-133a, hsa-miR-221 

and hsa-miR-199a-3p in hypertrophic myocardium may affect hypoxia induced down-regulate 

VEGF expression and signaling and therefore contribute to inhibit angiogenesis and promote 

HCM progression. Regulated by hsa-miR-199a-3p and hsa-miR-497-5p “bottleneck” pathway 

of oxidative stress induced senescence, closely linked to hypoxia, may also promote HCM and 

the subsequent heart failure [1]. 
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