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MicroRNAs (miRNAs) comprise a class of non-coding RNA with extensive regulatory functions within cells. MiR-

106a is recognized for its super-regulatory roles in vital processes. MicroRNAs (miRNAs) are small, endogenous,

non-coding RNAs that control gene expression at the translation and even transcription levels. miRNAs are critical

regulators of biological processes, including cellular proliferation, differentiation, development, apoptosis, and

modulation of the host response to viral infection.
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1. Introduction

MicroRNAs (miRNAs) are small, endogenous, non-coding RNAs that control gene expression at the translation and

even transcription levels. miRNAs are critical regulators of biological processes, including cellular proliferation,

differentiation, development, apoptosis, and modulation of the host response to viral infection . Moreover,

extracellular miRNAs have been widely reported as potential biomarkers for different diseases and disorders while

also serving as signaling molecules to mediate cell–cell communications .

The biogenesis process of these tiny biomolecules generally begins with RNA polymerase II/III activity and can be

classified into canonical and noncanonical pathways. While the intron and exon parts of the genome are involved in

processing intragenic miRNAs, intergenic miRNAs are believed to be transcribed independently of genes and

regulated by their own promoters . miRNAs may be transcribed in the form of long transcripts named clusters. If

the clusters share similar seed regions, they are considered to be an miRNA family .

2. mir-106a: Dysregulation in Non-Cancer Diseases

2.1. Hepatitis B

The Hepatitis B virus (HBV) was one of the first viruses demonstrated to be associated with cancer . Although

HBV is well known today as the cause of acute and chronic hepatitis, cirrhosis, and hepatocellular carcinoma, it

does not directly cause malignancy . It is believed that HBV infection makes the immune system release complex
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and abnormal responses that are the cause of liver destruction. Thus, exploring the mechanisms of the immune

response in chronic hepatitis B (CHB) patients has been the focus of intense research .

Continuous release of cytokines by immune cells in response to virus infections frequently results in harmful

impacts due to recruiting inflammatory cells, constraining virus replication and spread, and inducing adaptive

immunity . In the case of HBV infection, IL-8 is one of the main involved inflammatory cytokines that can

stimulate immune responses via granulocytes, NK cells, and T-cell chemotaxis .

In a study by Hong et al., the qRT-PCR results suggested that the miR-106a level of peripheral blood mononuclear

cells was decreased in CHB patients . Using luciferase activity assays, the authors indicated that IL-8 levels

were inversely correlated with miR-106a levels in CHB and they identified IL-8 as a target of miR-106a. Moreover,

it was confirmed that IL-8 overexpression in CHB was attenuated by inducing miR-106a to reverse the damage.

These results have represented miR-106a as an important player to be considered in the molecular research of

CHB .

2.2. Multiple Sclerosis

Multiple sclerosis (MS) is an autoimmune disease that impacts the brain’s white matter and spinal cord (central

nervous system). The rate of MS is higher in women than in men, with a ratio of three to one . There are four

major types of MS, including primary progressive multiple sclerosis (PPMS), relapsing-remitting multiple sclerosis

(RRMS), secondary progressive multiple sclerosis (SPMS), and progressive relapsing multiple sclerosis (PRMS)

.

With evidence regarding the involvement of miRNAs in modulating the immune response, inflammatory diseases,

and autoimmunity , Rahimirad et al. performed a multi-stage experimental study to identify MS-associated

miRNAs and their target genes. The qRT-PCR results indicated that miR-106a levels tended to decrease in the

blood samples of MS patients. A gene target interaction network of hsa-miR-106a-5p was constructed using the

miRTarBase file deposited in Cytoscape and 28 targets with strong support interactions were identified. RBL2, APP,

CYP19A1, and BMP2 were upregulated during MS progression and reasonably reported as the potential targets of

miR-106a. Hence, miR-106a may be therapeutically valuable in MS condition attenuation .

2.3. Myasthenia Gravis

Myasthenia gravis (MG) is an antibody-mediated and T cell-dependent autoimmune disease of the neuromuscular

junction (NMJ), the pathogenesis of which is poorly understood. About 50%-85% of ocular myasthenia gravis

(OMG) patients progress to generalized myasthenia gravis (GMG), and approximately 15%-20% of patients with

MG will experience potentially fatal myasthenic crises due to respiratory muscle weakness . In recent years,

many studies have revealed that miRNAs are key regulators of MG pathogenesis .

In a study by Xu et al., the expression of plasma exosomal miRNAs in MG and their involvement in MG

pathogenesis were investigated . The authors used deep sequencing and qRT-PCR analyses to reveal that
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exosomal miR-106a-5p was significantly downregulated in patients with OMG and GMG compared to healthy

control subjects. They additionally indicated that levels of this miRNA were notably reduced in patients with GMG

compared to OMG .

2.4. Cardiac Hypertrophy

It is now believed that cardiac hypertrophy is a pathological process, as it can lead to heart failure, arrhythmia, and

even sudden death . Cardiac hypertrophy is a condition associated with growth of cardiomyocyte size and the

overexpression of many fetal genes, causing left ventricular (LV) wall thickness and diminished normal cardiac

function .

The reports on miRNA involvement in the regulatory network of cardiovascular disease have shown the

upregulation of miR-106a in cardiac hypertrophy, and mitofusin 2 (Mfn2) was identified as the potential target gene

for this miRNA. Mfn2, a key member of the mitofusin protein family, is located in the outer membrane of

mitochondria and acts to maintain this organelle’s structure . Mfn2 is known as a cell proliferation suppressor

gene, probably by inhibiting the MAPK/ERK pathway. Recent studies indicate that Mfn2 deficiency is involved in

cardiovascular disease .

Based on these facts, a study was conducted by Guan et al. to investigate the role of miR-106a in hypertrophic

growth of the heart by targeting Mfn2 using a mouse model of cardiac hypertrophy and a cellular model of

cardiomyocyte hypertrophy . They showed that miR-106a overexpression was sufficient to induce hypertrophic

growth via directly targeting Mfn2. It was confirmed that the knockdown of miR-106a could inhibit the damage while

reversing the hypertrophic alterations. Thus, miR-106a may be a promising molecular target in treating pathological

hypertrophy and other cardiac disorders .
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