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''Small is beautiful'' is a popular proverb. But, small is power-

1872 isolated human miRNA precursor genes (https://www.mir-

MicroRNAs are small, endogenous, non-coding RNAs with 19-24

miRNAs an exciting class of regulatory biomolecules [4]. Most im-

ful and has big responses which can be well apprehended in con-

nection with role of microRNA (miRNA or miRs) in cancer biology.
nucleotides in length regulating post-transcriptional gene expression [1]. Normally, these control many biological processes including growth, development, cellular metabolism and body immunity

during patho-physiological conditions. Under abnormal condition,

miRNAs express aberrantly and may act as oncogenes, tumor
suppressors, or metastasis regulators. Multiple factors including

base.org), many of them with unknown functions. The abundance

of these small yet powerful RNAs with diversified functions make
portant fact is that differential expression pattern of miRNAs are

well observed in various cancers of human being. Therefore, miR-

NAs could be used as potential biomarkers in prognosis, diagnosis
and cancer therapy.

Recently, it has been evident that aberrant regulation of miRNA

malfunctioning of the miRNA processing machinery, mutation of

can act as either an oncogene and/ or a tumour suppressor gene

misregulation followed by tumorigenesis and metastasis [2].

has been well evidenced by various workers from breast, cervix,

oncogene due to positional effects, and epigenetic mechanisms

contribute a lot to the complex miRNA-mediated gene network
It has been reported that miRNAs are well conserved in both

plants and animals. MicroRNAs were first discovered as a develop-

mental regulator of Caenorhabditis elegans in 1993 [3]. Majority of

human miRNAs reside in intergenic regions or within the introns
of genes and are transcribed by RNA polymerase II in the nucleus

of a cell to produce primary miRNA (pri-miRNA), which consists
of a 5′-cap, at least one ∼70-nucleotide hairpin structure and a

3′-poly(A) tail and sequences along the hairpin structure. Pre-miRNAs are transported to the cytoplasm by exportin 5, and further

processed by the ribonuclease III enzyme Dicer, to produce a mature miRNA strand and its complementary miRNA strand. At the

post-transcriptional level. miRNAs become more active and regu-

late the expression of protein-coding genes. It has been estimated
that 30% of the human genome are regulated by miRNAs. Current-

ly, near about 2,578 mature miRNA sequences are processed from

(TSG) in tumorigenesis and has been observed to be associated

with various malignancies. A potential oncogenic role for miR-21
colon, lung, pancreas, stomach, ovary, prostate, oral cavity, head
and neck oncology. Abnormal expression of miR-21 in glioblastoma
is a common occurrence. In addition to miR-21, miR-95 has also

been found to be abnormally expressed in cancer stem-like cells
associated with radio-resistance of lung cancer. Okugawa et al.

(2014) demonstrated for the first time that up-regulation of miR21 in colorectal cancer (CRC) tissues was directly associated with

the serum levels in a large cohort samples. This finding not only
showed that miR-21 was secreted from CRC cancer cells but also
confirmed that there was a positive correlation between tissue and
serum with respect to miR-21 expression [5].

Costa et al. (2010) have observed that aberrant miRNA expres-

sion levels are directly linked with both facilitating and abrogating

the tumorigenic process. They do so through their ability to con-

trol the expression of thousands of protein-coding and non-coding
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genes, and through their ability to regulate transcription of genes

of miR-21, and over-expression of miR-34a, miR218, PTEN and E-

mote carcinogenesis by negatively regulating TSGs which control

from malignant progression [8]. Son et al. (2017) have studied on

via promoter-associated RNAs (paRNAs) [6]. Overexpression of
miRNAs, such as miR-17–92, may turn them to oncogenes and proeither cell differentiation or apoptosis. However, underexpres-

sion of miRNAs, such as, let-7 acts as TSG and inhibits cancers by
regulating oncogenes that control either cell proliferation or cell

death. Alterations in the human 13q14 genomic region containing

mir-15a and mir-16 are present in most human chronic lymphocytic leukaemia (CLL) leading to a decrease in mature miR-15a and

miR-16 levels. Deactivation or loss of 13q14 occurs frequently in

other malignancies including mantle cell lymphoma, multiple my-

cadherin (CDH1) could explain the benign nature of meningiomas
(grade I and II) and represent barriers for grade I and II tumors

the effects of radio-sensitivity in low-grade gliomas (LGGs) and reported that patients with upregulated miR-10a expression had a

higher mortality rate and shorter overall survival (OS) time, where-

as patients with downregulated miR-204 expression had a lower
mortality rate and longer OS time. These miRNAs could therefore
act as clinical biomarkers for LGG prognosis and diagnosis [9].

Upregulation of circulating miR-200 family members and sig-

eloma and prostate cancer. Loss of miR-15a and miR-16 correlates

nificant downregulation of miR-132, miR-26a, let-7b, and miR-145

miR-140-5p has been confirmed to be a tumor suppressor in hu-

pendent prognostic factor for both breast and lung cancer. Wu et

with Bcl2 over expression and heterogenous expression of these

miRNAs leads to down regulation of the endogenous proteins.
man breast cancer. However, the potential molecular mechanism

of miR-140-5p in breast cancer invasion and angiogenesis has not
been well understood. Lu et al. (2017) reported that miR-140-5p

inhibited the tumour invasion and angiogenesis of breast cancer
cells both in vitro and in vivo by targeting VEGF-A. Furthermore,

the mRNA amount of miR-140-5p was decreased in the breast cancer clinical samples and breast cancer with metastasis compared

with the corresponding adjacent normal tissues and cancer without metastasis [7]. Thus, miR-15a, miR-16, and miR-140-5p are
likely to be the bona fide TSGs and play a vital role during human
carcinogenesis.

Three important biological fluids, such as blood, urine, saliva-

have been used for the diagnosis of many diseases including cancer.
Currently, the discovery of circulating miRNA in these body fluids

warrants the attention of researchers. Due to their strong stability,
miRNAs are easily detectable in body fluids. Differential expres-

sion profiles of these extracellular miRNAs in response to different
patho-physiological conditions of the body signify their prognostic
and diagnostic utility. The enigmatic roles of circulating miRNAs

are also directly correlated with the cancer-type specificity. For

miRNAs are observed in the serum of ovarian cancer patients.
Over-expression of circulating miR-21 has been found as an inde-

al. (2016) revealed the important molecular mechanism by which
miR-608 inhibits proliferation and induce apoptosis in human osteosarcoma cells [10]. Although, miR-197 is upregulated in lung,

liver, and thyroid cancers, Ahn et al. (2017) reported that miR-197
expression is inversely correlated with programmed cell death
ligand-1 (PD-L1 expression. The aggressive features of oral squa-

mous cell carcinoma (OSCC), including high stage, angiolymphatic
invasion, perineural invasion and death were associated with tu-

mour-infiltrating lymphocytes (TILs) depletion. High T stage (T4)
tumours also had low PD-L1 but had high miR-197 expression [11].
Wong et al. (2008) detected the presence of miR-184 in the plasma

of 80% of patients with tongue squamous cancer (all stages) compared to 13% of healthy patients [12]. In the saliva of patients with

OSCC, miR-125a and miR-200a were significantly under-expressed
compared to controls [13]. Moreover, miR-31 was observed to be
upregulated in both saliva and blood plasma of oral cancer patients

[14]. Clague et al. (2010) also reported that there was a direct correlation between one variant allele of miR-26a and an increased
risk to develop premalignant oral lesions [15].

The miRNAs are also associated with epigenetic traits called

instance, miR-92a, which was reported to be a plasma-based diag-

epi-miRNAs which influence a lot in biological arena. These epi-

disease. Findings of El-Gewely et al. (2016) indicate that down

changes in DNA methylation, histone modification patterns and

nostic marker in CRC, revealed the feasibility of exploiting plasma-

based potential biomarkers in breast cancer and coronary artery
regulation of miR-143, miR-193b and miR-451 are well observed
among meningioma cases. They also opined that down-regulation

miRNAs can also alter the epigenetic landscape of cancer cells. The

cancer ‘epigenome’ is characterized by global and gene-specific
chromatin-modifying enzyme expression profiles, which impact

gene expression in a heritable way. The first epi-miRNAs were
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identified in a lung cancer study where miR-29 family (miR-29A,
miR-29B, and miR-29C) was shown to target and downregulate de

novo DNA methyltransferases (DNMT3A and DNMT3B). Additionally, miR-29B has been shown to induce global DNA hypomethylation and tumour suppressor gene re-expression in acute myeloid
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from plasma without RNA extraction will be a novel approach for
the detection and quantification of circulating miRNAs so as to predict the cancer in near future.

Expression of diversified miRNAs in multifarious human can-

leukemia by targeting directly DNMT3A and indirectly the DNMT

cers is really wonderful. In the last 25 years, technological inno-

a loss of the cell’s tumorigenicity [16]. In one way, miRNA expres-

pathophysiological conditions of the body, The complex relation-

(DNMT1). This led to demethylation of CpG islands in the promoter
regions of tumor-suppressor genes, allowing their reactivation and

sion can be altered by DNA methylation or histone modifications
in cancer cells, but miRNAs can also regulate components of the
epigenetic machinery, therefore, indirectly contributing to the reprogramming of cancer cells.

Metastasis-the ultimatum phase of cancer development has also

not been escaped from the miRNAs intervention. Metastasis-regulatory miRNAs (metastamiRs) promote or inhibit cancer metastasis, These metastamiRs have been found to govern both cell-intrin-

sic and cell-extrinsic processes of the tumour microenvironment
through various mechanisms, including regulation of migration,
invasion, colonization, cancer stem cell formation, and epithelialmesenchymal transition [17].

Recent evidences indicate that dietary factors also play an im-

portant role in the process of carcinogenesis through modulation

of miRNA expression, Genistein- an isoflavone isolated from soybean, has been found to be a potent antitumor agent. In association

with miR-16, genistein can potentially modulate the biological effects of miRNAs [18]. A chief constituent of Indian spices, Curcumin

(diferuloylmethane), a naturally occurring flavanoid and proapop-

totic compound derived from the rhizome of Curcuma longa, has
been shown to have anticancer effect in various cancers [19]. More
interestingly, it has also been evident that plant miRNAs are found

in human and animal serum and that they are primarily acquired

via food intake [20]. Exosome/microvesicle-mediated delivery of
miRNAs, acquired via food intake or taken up by cells directly, could

be a novel tool for cancer therapy. However, the isolation and quan-

tification of circulating miRNAs remains a challenging task. RT-PCR
method has been widely used to detect miRNAs from either tissue samples or serum samples. In recent years, microarray-based

technique and next-generation sequencing (NGS) have also been

widely used to detect expression profiles of circulating miRNAs.
Obviously, application of direct amplification of circulating miRNAs

vations based miRNA profiling techniques have clearly revolutionized the elucidation of miRNA expression pattern in different
ships between miRNAs and their functional pathways, their role in
cell-cell communication, stability in cancer tissues and circulating

body-fluids as well as their exogenicity in therapeutic use are yet

to be conceptualised. Biogenesis, differential pattern of expression,
and nature of action turn miRNA into master molecule in cancer bi-

ology. MicroRNAs are really small, but most powerful biomolecules
and have big responses which extend from cancer prognosis to diagnosis to therapeutics in near future.

Bibliography
1.

Bartel DP. “MicroRNAs: genomics, biogenesis, mechanism, and

2.

Kunej T., et al. “Cross Talk Between MicroRNA and Coding Can-

3.
4.
5.
6.
7.
8.

function”. Cell 116 (2004): 281-297.

cer Genes”. Cancer Journal 18.3 (2012): 223-231.

Lee RC., et al. “The C. elegans heterochronic gene lin-4 encodes
small RNAs with antisense complementarity to lin-14”. Cell 75
(1993): 843-854.

Adams BD., et al. “Aberrant Regulation and Function of MicroRNAs in Cancer”. Current Biology 24.16 (2014): R762-R776.

Okugawa Y., et al. “An update on microRNAs as colorectal can-

cer biomarkers: where are we and what’s next?” Expert Review
of Molecular Diagnostics 14.8 (2014): 999-1021.

Costa FF. “Non-coding RNAs: Meet thy masters”. Bioessays 32
(2010): 599-608.

Lu Y., et al. “MicroRNA-140-5p inhibits invasion and angiogenesis through targeting VEGF-A in breast cancer”. Cancer Gene
Therapy 24 (2017): 386-392.

El-Gewely MR., et al. “Differentially Expressed MicroRNAs in
Meningiomas Grades I and II Suggest Shared Biomarkers with
Malignant Tumors”. Cancers 8 (2016): 31.

Citation: Abhimanyu Mohanta. “Small Things, Big Responses". Acta Scientific Cancer Biology 5.4 (2021): 01-04.

Small Things, Big Responses

9.

Son JC., et al. “miR-10a and miR-204 as a Potential Prognos-

tic Indicator in Low-Grade Gliomas”. Cancer Informatics 16
(2017): 1-6.

10. Wu J., et al. “MicroRNA-608 inhibits the cell proliferation in

osteosarcoma by macrophage migration inhibitory factor”. In-

ternational Journal of Clinical and Experimental Pathology 9.9
(2016): 9166-9174.

11. Ahn H., et al. “Clinicopathologic implications of the miR-197/
PD-L1 axis in oral squamous cell carcinoma”. Oncotarget 8.3
(2017): 66178-66194.

12. Wong TS., et al. “Mature miR-184 as potential oncogenic microRNA of squamous cell carcinoma of tongue”. Clinical Cancer

04

Assets from publication with us
•

Prompt Acknowledgement after receiving the article

•

Issue of Publication Certificate

•
•
•

Thorough Double blinded peer review
Rapid Publication

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com
Contact us: +91 9182824667

Research 14 (2008): 2588-2592.

13. Park NJ., et al. “Salivary microRNA: Discovery, characterization,
and clinical utility for oral cancer detection”. Clinical Cancer Research 15 (2015): 5473-5477.

14. Liu CJ., et al. “Exploiting salivary miR-31 as a clinical biomarker

of oral squamous cell carcinoma”. Head and Neck 34 (2012):
219-224.

15. Clague J., et al. “Genetic variation in microRNA genes and risk

of oral premalignant lesions”. Molecular Carcinogenesis 49
(2010): 183-189.

16. Garzon R., et al. “MicroRNA-29b induces global DNA hypo-

methylation and tumor suppressor gene reexpression in acute

myeloid leukemia by targeting directly DNMT3A and 3B and
indirectly DNMT1”. Blood 113.25 (2013): 6411-6418.

17. Pencheva N and Tavazoie SF. “Control of Metastatic Progression by microRNA Regulatory Networks”. Nature Cell Biology
15.6 (2013): 546-554.

18. Salerno E., et al. “Correcting miR-15a/16 genetic defect in New
Zealand Black mouse model of CLL enhances drug sensitivity”.
Molecular Cancer Therapy 8 (2009): 2684-2692.

19. Li L., et al. “Liposome-encapsulated curcumin: in vitro and in

vivo effects on proliferation, apoptosis, signaling, and angiogenesis”. Cancer 104 (2005): 1322-1331.

20. Lukasik A and Zielenkiewicz P. “In silico identification of plant

miRNAs in mammalian breast milk exosomes-a small step forward?” PLoS One 9 (2014): e99963.

Citation: Abhimanyu Mohanta. “Small Things, Big Responses". Acta Scientific Cancer Biology 5.4 (2021): 01-04.

