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Abstract
Statement of the problem: Haemoglobinopathies are the commonest disorder in India. Hydroxyurea is known to be efficacious for patients through HbF induction; however, the mechanism is not elucidated. The role of microRNAs is well documented in regulating γ globin gene expression. Thus, we aimed to investigate the role of miRNAs in HU-mediated HbF induction in haemoglobinopathies patients. 
Methodology & theoretical orientation: The study enrolled 50 thalassemia major, 50 thalassemia intermedia and 50 healthy controls. Global miRNA microarray expression of 750 miRNAs was studied using Taqman array cards. Customized miRNA panel was designed comprising 59 differentially expressed miRNAs. Target genes of miRNAs were predicted using in silico tools. Functional validation of selected targets was studied by transfecting miRNAs in K562 cells and CD34+ cells. miRNA pathways were enriched using KEGG pathways and designed using StringDB and miRNet software. 
Findings: Microarray profile showed 42 up-regulated and 17 down-regulated miRNAs significantly after 3 and 6 months of hydroxyurea treatment (p<0.001). Customized miRNA profile showed similar results to that of the global microarray. Differentially expressed miRNAs expression was correlated with HbG2 gene and HbF levels in patients and interestingly found that 13 up-regulated and 6 down-regulated miRNAs significantly correlated with HbG2 expression and HbF levels in patients (p<0.001). In silico tools predicted the target genes of these 19 miRNAs and interestingly found that BCL11A, MYB, KLF1, GATA-1 are the most common targets shared by these miRNAs. The role of miRNAs was elucidated by transfecting miR-mimic and antimiRs K562 and CD34+ cells which revealed that these miRNAs induce HbG2 gene expression by modulating BCL11A, MYB, KLF1, GATA-1 (Figure 1). 
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Figure 1. Relative quantification (2^−∆∆CT) of HBG2, BCL11A, KLF-1, MYB and GATA-1 expression with mimic and antimir of miR-15a in patients derived CD34+ cells.
Conclusion: Thus, our study speculates the role of miRNAs responsible for regulation of γ globin and thereby ameliorating clinical severity in patients.
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