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Abstract

COVID-19 firstly erupted in China in December 2019 as an epidemic that led to a global pandemic
within a short span of time. Evaluating and examining patients and after laboratory analysis of
respiratory samples, a novel coronavirus was labeled as the causative agent for this disease. Micro
RNAs are defined as short non-coding segments of RNAs. Almost one-third of all human protein-
coding genes are regulated by micro-RNAs. The discovery of micro RNAs added a new element into a
comprehensive understanding of complex networks regulated by various genes. Micro RNAs regulate
the expression of genes. These mainly help in post-transcriptional regulation of the expression of
various target mRNAs. It is proposed to make use of micro RNA that is responsible for the regulation
of proteins at the translational level for Covid-19 vaccination. SARS-CoV2 invades its host all the way
through RNA (its genetic material). During various viral infections changes in the expression of micro
RNA takes place. Vaccine production is the most advanced and recent application of micro RNAs. The
Discovery of miRNA use as biomarkers is needed for developing therapeutic agents and or vaccination
against Covid-19. Thus, micro-RNA based therapy may be planned for the treatment of Covid-19
through suppression of the viral genome. Therefore, synthesizing in vitro micro RNA that will be
specific to the SARS COV-2 RNA genome sequence may help in Covid-19 viral elimination and
prevent lung damage. In this article, we have tried to depict the role of micro-RNAs for the treatment
of Covid-19. This concept of micro RNAs may help us in vaccine formation or developing some

therapeutic agents against Covid-19.
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Introduction

COVID-19 firstly erupted in China in December 2019 as an
epidemic that led to a global pandemic within a short span of
time. Evaluating and examining patients and after laboratory
analysis of respiratory samples, a novel coronavirus was
labeled as the causative agent for this disease [1]. Humans
suffered a grave threat due to a SARS COV-2 infection that
causes acute damage to lungs and affects different respiratory-
system outcomes. Higher pathogenic nature and rate of
transmission of this virus has drawn the attention of global
research communities. The complex viral proteomic structural
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organization, reproductive process, and its interaction with host
suggests for exploring the role of host factors in the
multiplication of the virus [2]. Different therapeutic agents
have been suggested for the management of covid-19 that
include  lopinavir-ritonavir,  tocilizumab, nitazoxanide,
Hydroxychloroquine, and remdesivir. Additionally, several
phyto-compounds are reported to demonstrate promosing anti-
viral properties [3]. Ahmad et al (2020b) also suggested the
clinical trials of thymoquinone for preventing SARS COV-2
infection [4]. The regulation of nitric oxide pathway can offer a
promising therapy for reducing SARS CoV-2-mediated
mortality [5]. Arafah et al (2020) proposed that blocking SARS
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COV-2 S1-subunit and inhibiting protease simultaneously with
pharmacological compounds may acts as potential therapeutic
targets for covid-19 treatment [6]. At the molecular level
regulation of viral replication is mainly controlled by host
micro RNAs. Various possible mechanisms are responsible for
the interaction of different viruses towards micro RNAs. Some
micro RNAs may bind directly to viral RNA. However, it is
crucial to recognize and subsequently classify miRNAs that are
involved in host interactions in the case of Covid-19.
COVID-19 is caused by SARS-COV-2 [7, 8]. ARDS is the
most common cause of death in the case of SARS-COV-2
infection [9]. Some patients however present as mild to
moderate cases of infection and many have recovered well.
The expression of miRNAs is critical in determining the
reaction to infections such as Covid-19 and can be used as
therapeutic targeting agents in these infections [10]. Micro-
RNAs (miRNAs) are defined as short non-coding segments of
RNAs. Almost one-third of all human protein-coding genes are
regulated by micro-RNAs [11]. Micro RNAs induce the
formation of silencing complex in relation to a set of proteins
and binds to 3’-UTR of a target mRNA. This association may
promote translation, repression, or else even degradation of
mRNA [12]. miRNAs are capable of degrading viral RNA as
well as disrupting the binding of eukaryotic translation-
initiating factors with the viral mRNA and thus can be used for
inhibiting or suppressing viral translation [13]. According to
diverse research work, miRNAs are believed to play a critical
role in the development, the progression of various diseases in
human beings. Different types of carcinomas may have a
variation of miRNAs expression [14, 15]. Micro RNAs also
influence cardiovascular diseases [16]. According to [17] due
to differences in Micro RNA expression, there is the possibility
of various neurological diseases. Micro RNAs are also
essential for intercellular interactions [18]. According to
genomic analysis done between SARS-COV and SARS-
COV2, there is a phylogenetic similarity of around 79%
between the two [19]. However, the genomic similarity
between SARS COV2 and MERS COV was comparatively
poor [20]. Additionally, the genomic homology (85.5%-92.4%)
between SARS COV-2 and Pangolin-derived coronovirus has
been found [21]. Choi et al (2014) [22] considered variations in
micro RNA expression at some point in infection with
influenza-A. Significant variations of expression were shown
by several miRNAs in infected mice. These micro RNAs play
a significant role in different cellular processes. Effective
therapeutic action was demonstrated by respective anti-
miRNAs. Micro-RNAs help in the regulation of cellular gene
expression in Covid-19 infected oligodendrocytes. The length
of Pri-miRNA ranges from 200 nt to several thousand nt.
These possess either single or numerous different miRNAs.
Inside the nucleus of a cell, pri-miRNA undergoes a step-wise
dispensation. Another heterodimer that consists of Exportin 5
and the GTP-bound form of its cofactor Ran then exports the
pre-miRNA into the cytoplasm of the cell. The pre-miRNA is
released from the exporting complex by GTP hydrolysis,
which is bound by the second RNase III enzyme; Dicer, and its
cofactor. Dicer facilitates the congregation of the miRNA
strand of the duplex into the RNA-induced silencing complex.
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The passenger strand is then set free and degraded
subsequently [23].

Micro RNAs

The discovery of micro RNAs added a new element into a
comprehensive understanding of complex networks regulated
by various genes. Micro RNAs are defined as small, non-
coding RNAs that support to regulate expression of genes. The
non-coding RNA strands suppress the translation of mature
mRNAs [24]. Specificity to the particular sequence is an
important feature of micro-RNAs [18]. Caenorhabditis elegans
was originally in the very beginning linked to the two oldest
members of the micro-RNA family [14]. Afterward, different
micro RNAs have been recognized within almost all genomes
including mammals. Micro-RNAs are known for their varied
expression patterns that help in the regulation of a variety of
physiological processes [25]. Micro RNAs have shown a role
in biochemical mechanisms and gene regulation [26]. In order
to find the exact role of the vast majority of miRNAs in gene
expression regulation, advanced research is essential. There is
quite a similarity between miRNAs and siRNAs maturation,
though slight differences exist between them. An exhaustive
overview of specific relationships between above-mentioned
RNAs and the protein components of the RNA machinery
needs in-depth understanding. An essential compilation of
miRNA data has been formulated in the form of a micro RNA
registry. This became possible due to worldwide efforts for
miRNA cloning and characterization [27].

Role of micro RNAs in immunity

Micro-RNAs are endogenous, small, non-coding RNAs. These
mainly help in post-transcriptional regulation of the expression
of various target mRNAs [28]. Micro-RNAs inhibit translation
and or the initiation of mRNA degradation thereby modulating
various cellular processes and functioning [29]. Mi RNAs
modulate innate immune responses in host cells during various
infections and play an important role in autophagy [26].

Micro RNAs and treatment of COVID-19

A Covid-19 vaccine is designed in order to provide acquired
immunity to this deadly virus. The covid-19 vaccine should
have the ability to provide protection both from SARS and
MERS Cow. It is proposed to make use of micro RNA that is
responsible for the regulation of proteins at the translational
level. SARS-CoV2 invades its host all the way through RNA
(its genetic material). RNA of SARS-COV2 is made of four
ribonucleotides comprising of four nitrogen bases i.e. adenine,
uracil, guanine, and cytosine. A genetic antigen against the
genetic material of the SARS-CoV-2 is needed to get rid of
Covid-19 infection. This may prove as helpful for the
suppression of the viral genome.

Goals for treatment development of the COVID 19
require two strategies

1. Designing of a complementary micro-RNA for binding 3
UTR regions of the virus. This might be useful for the
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prevention of the translation of viral RNA on the host
ribosomes thereby leading to the elimination of the virus and
its disintegration.

2. The neutral or acidic pH is most favorable for covid-19 and
host interaction. Rising the concentration of hydrogen ion to
alkaline pH might prevent the binding of viral envelop
glycoproteins and the host’s receptor thus preventing entry of
the virus into the cells [8].

Coronavirus

Coronavirus (Figurel) is wrapped in an RNA coat, single-
stranded and possesses positive polarity frequently associated
with respiratory tract infections [30]. The size of the genome in
these single-stranded viruses is approximately 30 kb [20]. The
coronavirus family is further categorized into 4 sub-genera
including o, B, Y, and § coronavirus [31]. Coronaviruses lead
to flu-like symptoms such as common cold and may
complicate to severe respiratory distress. An ideal immunity of
the host may self-limit the infection in most of the cases and
thus has a low mortality rate [32]. Coronavirus nucleocapsid
proteins such as OC43 have a significant role in this process
[33]. Coronavirus-infected cells activate different cascades and
send signals that lead to an increase in NFKB1 and miR-9
expression. These signaling cascades are essential for the
resolution of this infection [34]. Pulmonary fibrosis and
insufficiency are common complications of SARS-COV2
infection [35]. SARS-HcoV mainly infects broncho-alveolar
stem cells. Overexpression of miR-574-5 p and miR- 214 are
mainly result of corona infection. Viral nucleocapsid also
produces certain proteins that down-regulate miR-223 and
miR-98 expression in bronchoalveolar stem cells. This in turn
regulates numerous differentiation levels and cytokine
production leading to further inflammation [36].

RMA wiral genome

Figure 1. Structural organization of human of SARS COV-2.

Recent therapies on the utility of micro RNAs in
vaccines

During various viral infections changes in the expression of
micro-RNA take place [37]. Vaccine production is the most
advanced and recent application of micro-RNAs (Fig. 2).
Vaccines with attenuated viruses are made of an expression
cassette that codes for an artificial miRNA. This cassette

focuses on viral constitutional proteins. Vaccines that are
administered intranasally confer immunity against several viral
strains [38]. The most common and efficient approach for
releasing small RNAs in the respiratory tract is through
aerosols using a micro-sprayer [39]. This route of
administration may aid in miRNA delivery in infections of the
respiratory tract [40].
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Figure 2. Therapeutic potential of miRNAs in treating
Covid-19 via blocking the replication cycle of SARS COV-2 in
host cells.

Conclusion

The discovery of miRNA use as biomarkers is needed. Also,
treatment development, vaccine production in view of
COVID-19 depends on the same. Thus, micro-RNA-based
therapy may be planned for the treatment of COVID-19
through suppression of the viral genome. Micro RNAs take
part in controlling the innate immune response in viral
respiratory infections. These may favor or go against the
regulation process. Regulation is based on the type of virus.
Micro RNAs regulate diverse physiological processes. These
influence cell differentiation, cell survival, and also the
proliferation of cells thus eliminating unwanted RNAs from
our body. Therefore, synthesizing in vitro micro RNA that will
be specific to the SARS COV-2 RNA genome sequence may
help in Covid-19 viral elimination and prevent lung damage.
This concept of micro RNAs may help us in vaccine formation
or developing some therapeutic agents against Covid- 19.
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