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Identification of miRNAs involved in androgen production 
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Background/Introduction: 
Androgens are cholesterol-derived hormones essential for sex development and 
reproduction. During postnatal development androgens appear around the age of 6 to 8 
years in both sexes. This event is called adrenarche and corresponds to the functional 
activation of the androgen-producing zona Reticularis (zR) in the adrenal cortex. Premature 
adrenarche (PA) is associated with several metabolic dysfunctions commonly related to 
androgen excess, including disturbances of reproduction, hyperinsulinemia and dyslipidemia. 
Still, what causes PA is not known. To fill this gap of knowledge, we set out to study what 
regulates androgen activation and production. In particular we focus on the role of miRNAs, 
already known to regulate production of other corticosteroids (i.e. mineralocorticoids and 
glucocorticoids) in health and disease. 
 
Methods: 
To shed light on the mechanisms of androgen production, we used an established in vitro 
model of serum starvation of adrenal-derived H295R cells. This model closely mimics the 
event of adrenarche, in that it leads to increased production of androgens, and decreased 
expression of the steroidogenic enzyme 3-beta-hydroxysteroid dehydrogenase (HSD3B2), 
which redirects androgen precursors to non-androgenic steroid pathways. 
 
Results: 
miRNA profiling of H295R cells revealed that serum starvation leads to the downregulation of 
12 miRNA species, 8 of which belong to a conserved miRNA cluster on human chromosome 
14 (CH14CM). Parallel profiling of messenger RNA (mRNAs) allowed the in silico prediction 
of direct targets of CH14CM, including 3 transcripts implicated in the de novo cholesterol 
synthesis pathway (HMCS1, LSS, SCD). The analysis of a published database containing 
zone-specific mRNA profiling of the human adrenal revealed that HMCS1, LSS and SCD 
transcripts are either significantly increased, or show a trend of increment in the zR 
compared to other adrenal zones. Of note, we established that the up-regulation of these 
three genes is independent of SREBF2 transcriptional activity, which is known to positively 
control the de novo cholesterol synthesis pathway. Validation of HMCS1, LSS and SCD as 
direct targets of CH14CM will be performed in H295R cells; this will be followed by functional 
validation both in vitro and in vivo. Our results indicate a novel role of miRNAs in the 
regulation of androgen production and adrenarche. 
 
Conclusion: 
Our results suggest a function for the conserved CH14CM miRNA cluster in the regulation of 
genes dedicated to the production of adrenal androgens. Prospective in vitro and in vivo 
validation of candidate genes, and miRNA profiling of the human zR will be performed to 
substantiate our working hypothesis. . 
 


