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Abstract
Small no protein-coding RNAs called microRNAs control the expression of a wide range of genes by base-

pairing on the untranslated region (UTR) of their target mRNAs, which either causes the target mRNA to degrade 
or inhibits its translation. In human breast cancer, aberrant miRNA expression has been associated with tumour 
formation, metastasis, diagnosis, prognosis, and therapeutic response. Certain miRNAs have been thought to 
have potential clinical uses as a diagnostic and therapeutic tool for breast cancer. Here, we outline and discuss 
the several lines of evidence that point to the critical connection between miRNAs and breast cancer, as well as its 
treatment options.
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Introduction
Significant advancements in cancer biology have been made 

possible by the identification of a class of tiny non-protein-coding 
RNAs known as microRNAs (miRNAs). MiRNAs are 19–25 nucleotide 
regulatory, non–protein–coding RNA molecules that control the 
expression of many different genes by base-pairing on the 3UTRs of the 
target mRNA, which causes mRNA degradation or inhibits translation. 
MiRNA expression patterns are carefully regulated and have significant 
effects on ontogenesis. In the last ten years, more and more human 
genes have been discovered to be regulated by miRNAs. Several studies 
have shown a correlation between miRNA expression and different 
malignancies, with miRNAs being both tumour suppressors and 
oncogenes, MicroRNAs [1-3] (Figure 1).

Subsets of miRNAs that are down-regulated or accumulate suggest 
a tumour suppressor or oncogenic function, respectively. Examples 
include let-7, which is down-regulated in lung cancer, miR-15 and 
miR-16, which are deleted or down-regulated in chronic lymphocytic 
leukaemia, and miR-17-5p and miR-20a, which regulate the ratio of 
cell death to proliferation. More than 700 human miRNAs have been 
annotated as of this writing in the miRBase registry (miRBase version 
12.0), yet the majority of the genes that these miRNAs regulate are 
poorly understood. Moreover, these miRNAs are anticipated to control 
30% of the human genome’s protein-coding genes, underscoring 
their significance as universal regulators of gene expression. We will 
examine the potential utility of miRNAs for the diagnosis, prognosis, 
and prospective therapeutic targets of breast cancer in this review, with 
a particular emphasis on recent findings of miRNAs associated to the 

development of breast cancer, An interplay of microRNAs, signaling 
pathways and circulating tumor cells [4-6] (Figure 2).

Other research aims to characterise the miRNA expression levels 
for certain cancer types, while other of the current miRNA research 
effort targets unique miRNA modifications and investigates the process 
involved. It is clear that miRNA levels can influence the severity 
and stage of cancer, as seen below. This is crucial because accurately 
determining the disease’s level of aggressively is essential to selecting 
the best treatment strategy. For instance, less aggressive treatment is 
required for low grade malignancies compared to high grade tumours. 
This great desire to use miRNA screening for diagnosis has two specific 
goals: it enables earlier diagnosis and it makes diagnostic more effective 
[7]. The discovery of circulating miRNAs as one of the highly promising 
biomarkers for early cancer diagnosis is very encouraging. Intracellular 
miRNAs are thought to be packaged into exosomes or micro vesicles 
and subsequently released from cells into the bloodstream. Also, 
it has been discovered that circulating miRNAs are highly stable, 
making them excellent candidates for use as earlier cancer detection 
biomarkers, miRNA-based biomarkers, therapies, and resistance in 
Cancer [8] (Figure 3).

For instance, the diagnosis of colorectal cancer now relies either 
on invasive technique, like a colonoscopy, or on much less accurate 
techniques, such faecal analysis. Patients eventually receive a diagnosis 
considerably later as a result of the frequently seen resistance to 
comply with such measures. Seven miRNAs were found to be altered 
when tissue and blood samples were analysed from individuals with 
various stages of colorectal cancer, according to Yong et al. Three of 
these miRNAs—mir-193a-3p, mir-23a, and mir-338-5p—had strong 
positive connections between blood and tissue samples. Importantly, 
the levels of each rose as the cancer’s stage advanced, pointing to a 
crucial function for this trio in both mechanism and diagnosis [9].

Figure 1: MicroRNAs.
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Prostate cancer has historically struggled with ambiguities and 
challenges in the diagnostic process, much like colorectal cancer. The 
Gleason scale is the most popular prostate cancer diagnosis tool. Tumors 
are classified according to their size and histological characteristics. 
When it comes to this strategy, there is some grey area, which makes 
picking the best course of action for therapy much more challenging 
[10]. The Gleason method may be replaced with a more precise and 
trustworthy one if miRNAs are used to classify prostate cancer subtypes. 
Two cohorts of men with prostate cancer were screened in order to 
address this. Among the two cohorts, they discovered that four specific 
miRNAs—miR-143, miR-145, miR-200c, and miR-375—had seen the 
most significant alteration. The three miRs with the strongest ability 
to discriminate between cancerous and non-cancerous tumours were 
miR-143, miR-145, and miR-375. Together, the three allowed them to 
correctly identify between cancerous and noncancerous samples 77.6% 
of the time [11].

It is conceivable for researchers to create a miRNA screen around 
the molecular markers used for diagnosis; with HER2 positive breast 
cancer lines and two patient cohorts. This is possible if a cancer type 
already has a standard way of subtype definition. The team discovered 
a wide range of miRNAs that suppressed HER2 and discovered a 

significant association between higher levels of miR-342-5p with 
survival time. This kind of characterisation enables the development of 
a miRNA signature for diverse cancer subtypes, providing therapeutic 
choices while also serving the extremely useful function of diagnosis 
[12].

There is growing evidence that manipulating miRNA levels can 
improve on-the-shelf cancer therapies in addition to using miRNA 
screenings for diagnosis. More specialised research that concentrates 
on these highly dysregulated miRNAs and what they may be targeting 
has emerged thanks to the miRNA screening procedure. Reintroducing 
or blocking the dysregulated miRNA in addition to conventional cancer 
medications may result in a more effective therapeutic strategy [13]. 
Each cancer type has produced a large number of miRNAs as a result 
of this methodology’s natural evolution, and these miRNAs themselves 
may be potential targets for various malignancies. Many miRNAs have 
been found to have therapeutic potential; however, to emphasise key 
and essential parts of the research, only a few chosen miRNAs and their 
target pathways are reviewed in the sections that follow [14].

Cancer cells, however, may stimulate mitochondrial bioenergetics 
as part of a prosurvival tactic when faced with glucose restriction. 
“Mitochondrial complex I inhibitors sensitise cancer cells to cell 

Figure 2: Signaling pathways and circulating tumor cells.

Figure 3: MiRNA-based biomarkers, therapies, and resistance in cancer.
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death under glucose shortage,” demonstrates how forced oxidative 
phosphorylation and mitochondrial complex I inhibitors work together 
to induce cancer cell death. Surprisingly, cancer cells that have been 
immortalised or grown under high glucose circumstances do not 
respond to combined treatments that impact glycolysis and cause 
mitochondrial dysfunction. These findings imply that an alternate 
therapeutic strategy to raise the sensitivity of cancer cells to death may 
involve forcing the switch from glycolysis to oxidative phosphorylation 
along with the use of mitochondrial inhibitors [15].

Discussion
Many families of miRNAs have also been found to be markedly 

down regulated in the majority of malignancies, according to research. 
A large body of recent data strongly implies that the let-7 family can 
considerably reduce proliferation, inhibit invasion, and diminish cell 
growth in cancer cells, as well as make them more sensitive to therapy. 
According to Chen et al., overexpression of let-7a in vitro or in vivo 
dramatically desensitized acute myeloid leukaemia (AML) to the 
therapy with cytarabine (commonly known as Ara-C) [16], and let-7a 
levels in patients with AML corresponded significantly with a better 
prognosis. Their team discovered that CXCR4 controls let-7a in acute 
myeloid leukaemia. In SK-BR-3 cells, it was discovered that lin28 
control of let-7a also affected chemoresistance [17]. High levels of lin28 
were linked with metastasis and/or relapse, and their downregulation 
reduced paclitaxel resistance. demonstrated that pancreatic cancer 
cell lines’ processing of let-7a was controlled by lin28 and SET, Also, 
they discovered a correlation between resistance to gemcitabine and 
an increase in RRM2, a putative target of let-7a that is involved in 
the conversion of rib nucleotides to deoxyribonucleotides, as well as 
a build-up of unprocessed pre-let-7. In light of this, let-7 mimics and 
lin28 may both be significant therapeutic targets [18].

The miR-200 family is a new class of metastasis suppressors and 
therapeutic sensitizers. Although the miR-200 family is best known for 
its function in EMT suppression, it is now being shown to also play 
a factor in modulating the response of cancer cells to conventional 
treatment regimens. MiR-141 and miR-429 have received significantly 
less attention in recent miR-200 family research, which has largely 
concentrated on miR-200a, -200b, and -200c [19]. Difluorinated 
curcumin (CDF), a curcumin analogue, was shown to be able to 
upregulated miR-200a, -200b, and -200c in pancreatic cancer lines. 
Moreover, it was revealed that the expression of CDF elevated the crucial 
tumour suppressor PTEN. Found that CDF-mediated downregulation 
of miR-21 and upregulation of miR-200b and miR-200c together with 
higher levels of PTEN and decreased NF-B DNA binding activity. 
Pancreatic cancer cells were dramatically made more sensitive to 
gemcitabine by the modulations of these microRNAs [20].

Conclusions
A patient with a macular hole, a variety of retinal pathologies 

that have a poor prognosis, may experience visual impairment. Even 
though the development of macular surgery techniques has shown that 
they may generally increase visual acuity, macular holes occasionally 
provide a difficult surgical challenge and the possibility of multiple 
recurrences. Moreover, patients who have successful surgeries still have 
metamorphosis or tiny scotomas that cannot be fixed at all, frustrating 
both patients and surgeons. All macular hole subtypes can now be 
treated with a variety of methods, but there isn’t yet a universally 
accepted method that ensures the best surgical results. Regarding 
the available treatments, there is currently no clear consensus on the 
classification, which hinders uniform research and meta-analysis to 

better understand this illness. To standardise clinical research, recent 
published classifications on FTMH, LMH, and MMH based on OCT 
examination will be helpful. Upcoming randomised clinical studies 
will more thoroughly examine the results of treatment for a common 
subtype of macular holes.
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