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Objectives: The COVID-19 was identified for the first time from the sea food market, Wuhan city, China in
2019 and the pathogenic organism was identified as SARS-CoV-2. Currently, this virus has spread to 223
countries and territories and known as a serious issue for the global human community. Many vaccines
have been developed and used for immunization.
Methods: We have reported the insilico prediction, designing, secondary structure prediction, molecular
docking analysis, and in vitro assessment of siRNAs against SARS-CoV-2. The online bioinformatic
approach was used for siRNAs selection and designing. The selected siRNAs were evaluated for antiviral
efficacy by using Lipofectamine 2000 as delivery agent to HEK-293 cells. The MTT assay was used for
cytotoxicity determination. The antiviral efficacy of potential siRNAs was determined based on the Ct
value of q-RT-PCR and the data analysis was done by Prism-GraphPad software.
Results: The analyzed data resulted in the selection of only three siRNAs out of twenty-six siRNAs gener-
ated by online software. The secondary structure prediction and molecular docking analysis of siRNAs
revealed the efficient binding to the target. There was no cellular toxicity observed in the HEK-293 cells
at any tested concentrations of siRNAs. The purification of RNA was completed from inoculated cells and
subjected to q-RT-PCR. The highest Ct value was observed in siRNA 3 than the others. The results offered
valuable evidence and invigorated us to assess the potency of siRNAs by using alone or in combination in
other human cells.
Conclusion: The data generated from this study indicates the significance of in silico prediction and nar-
row down the potential siRNA’ against SARS-CoV-2, and molecular docking investigation offered the
effective siRNAs binding with the target. Finally, it is concluded that the online bioinformatics approach
provided the prediction and selection of siRNAs with better antiviral efficacy. The siRNA-3 was observed
to be the best for reduction of viral RNA in cells.
� 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
1. Introduction

A new case of unusual pneumonia was observed in infected
patients in Wuhan, China in late 2019. The infected patients devel-
oped the most common symptoms like, breathing problems, fever,
and failure of the multi organ in severe cases. The causative agent
was identified and sequenced and, based on the high sequence
similarity and phylogenetic relationships with bat coronavirus
(SARS-bat virus), it was finally designated as Severe Acute Respira-
tory Syndrome Coronavirus-2 (SARS-CoV-2), and this disease was
designated as COVID-19 in February 2020 and pandemic was
declared on March 11, 2020. Currently, the SARS-CoV-2 has been
reported from 223 countries with 379,303,864 cases, 5,693,527
deaths, and 299,352,192 recovery (last accessed on
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1.2.2022–10.44 GMT-WHO 2022) and represented a serious threat
to human health globally with approximately 2–5% mortality rate
of infected individuals (Azoulay et al., 2020; Zhou et al., 2020). The
virus is attached to the host cell by Spike (S) protein gene and
enters in cells by angiotensin–converting enzyme 2 (ACE2) and
affects the critical organs resulting in malfunction of airways,
lungs, kidneys, gastrointestinal tract as well as the associated car-
diovascular system which finally leads to loss of life. This virus falls
under Coronaviridae family, with +ve sense single-stranded RNA
with an approximately 26–32 kb genome. Currently, many genetic
variants have emerged and spread from circulating virions which
are found to be more deleterious in fast spread among human pop-
ulation. The first mutation of SARS-CoV-2 was detected in the S
protein gene within, a few months of the evolution of the virus.
The small mutations tend to impact the virus phenotypes, biology,
pathogenicity, more virulence, infectivity, host adaptability, as well
as transmissibility and/or antigenicity. Due to the dynamic nature
of SARS-CoV-2, frequent mutations, and new variants, it is difficult
to predict and develop effective antiviral therapeutics in near
future. An extreme measure to be taken to minimize the patient
mortality and loss of life.

Recently, a new variant known as Omicron has been identified
from South Africa, but many cases have been reported globally.
Currently, five variants of concern have been reported from differ-
ent locations and they are designated as Alpha (B.1.1.7), Beta
(B.1.351), Delta (B.1.617.2), Gamma (P.1) and Omicron (B.1.1.529)
(WHO, 2021; Khan et al., 2022; Aleem et al., 2022). Currently,
many vaccines have been developed and approved by WHO by
using different platforms against multiple targets of SARS-CoV-2
and being used for vaccination of the human population globally,
but still an effective broad spectrum antiviral therapeutics are
urgently needed to protect the global human population. Many
antiviral compounds and therapeutic molecules have been identi-
fied, designed, developed, and are being investigated at various
stages. Many compounds have reached an advanced stage of inves-
tigation. In continuation of the antiviral therapy development, a
new and advanced technology known as RNA interference (RNAi)
can also be applied. This technology has been adopted for develop-
ing antiviral therapy against many viral and deadly diseases by
regulating and silencing the expression of desired genes using siR-
NAs/shRNAs and degradation of corresponding mRNAs (Hasan
et al., 2014; Sohrab et al., 2020, Sohrab et al., 2021a; Sohrab
et al., 2021b; Sohrab et al., 2021c; El-Kafrawy et al., 2021). The
basic criteria for computational prediction, filtration and selection
of siRNAs have been discussed in many reports (Naito et al., 2009;
Naito and Ui-Tei, 2012; Sohrab et al., 2018, Uludağ et al., 2020;
Donia and Bokhari 2021). The efficacy of miRNA and siRNA are
under the stage of investigation in more than 20 clinical trials.
Some of them are found to be the most promising and can be con-
sidered against respiratory viruses (Chakraborty et al., 2017; Alyan
Pharmaceuticals, 2020).

For SARS-CoV-2, the computational identification of siRNAs,
aptamers/siRNAs chimera, siRNA-Nanoparticle, siRNA-peptide
dendrimer formulation utilizing multiple targets have been
reported in many published papers (Panda et al., 2021; Chen,
et al., 2020; Bappy et al., 2021; Khanali et al., 2020; Shawan
et al., 2021; Chowdhury et al., 2021; Idris et al., 2021; Pandey
and Verma, 2021; Wu and Luo, 2021; Rohani et al., 2021;
Khaitov et al., 2021; Sohrab et al., 2021a). But none of them were
experimentally evaluated except one tested in Vero cells and found
some promising results (Niktab et al., 2021). Recently, we also have
in silico predicted, designed, and experimentally evaluated the siR-
NAs against MERS-CoV, and promising results were observed to
inhibit the MERS-CoV proliferation and replication in different cell
lines (Sohrab et al., 2020, Sohrab et al., 2021b, Sohrab et al., 2021c;
El-Kafrawy et al., 2021). Recently, for SARS-CoV-2, many papers
2

have reported about the designing and selection of siRNAs using
many target genes. In another study, the leader protein sequences
were used and total of four siRNAs were finally designed, but none
of them were experimentally validated (Pandey and Verma 2021;
Tolksdorf et al., 2021). So, by using the similar leader protein
sequences of SARS-CoV-2/human/SAU/85791C/2020, we tried to
predict, design, and evaluate the potential siRNAs in HEK-293 cells.
We have used different concentrations of siRNAs and delivered
them to grown HEK-293 cells using Lipofectamine 2000 followed
by virus inoculation. The viral RNA was purified and used for q-
RT-PCR to determine the reduction of viral RNA based on the Ct
value in the HEK-293 cells. The results obtained from this work
concluded that only one siRNA-3 has the highest antiviral potency
to inhibit and reduce the viral RNA in HEK-293 cells.
2. Materials and methods

2.1. In silico prediction and selection of potential siRNAs

The leader protein gene sequences were selected from SIAU iso-
late (GenBank:MT630432) for target-specific prediction, design,
and filtration of siRNAs. This tool applies combined utilization
Ui-Tei, Amarzguioui, and Reynolds rules. Generally, the strict crite-
ria should be followed for siRNAs designing and filtration as
described in the published paper (Naito et al., 2009; Naito and
Ui-Tei, 2012 Sohrab et al., 2018). The predicted siRNAs were fur-
ther screened by using NCBI Human genomic and transcript data-
base to avoid any similarities with human genome sequences as
well as to filter any off-target sequences.
2.2. Molecular docking and secondary structure prediction of siRNAs

For the analysis of interaction patterns, the computer-assisted
molecular docking and molecular dynamics simulation was per-
formed using a guide strand of predicted siRNAs with leader pro-
tein sequences of SARS-CoV-2, to determine the effective binding
to the target, using online software HNADOCK (He et al., 2019).
The 3D model structure was generated for guide strand and leader
protein sequences and visualized in PyMOL 2.5.2. Based on the
lowest Tm value for guide strand and the highest binding score
of leader protein sequences as target were considered for best
docking analysis. We have selected the best siRNAs model from
the top ten docked models generated and used for further study.

To analyze the interaction between predicted siRNA and target
leader protein gene sequences based on the thermodynamics as
well as the secondary structure of siRNA, the online software like
RNAfold 2.4.18 (https://rna.tbi.univie.ac.at) and Mfold server
(https://www.mfold.-rna.albany.edu/) was used. The guide and
passenger strand sequences were exported to the given locations
of program and secondary structure was predicted and generated.
The predicted secondary structure was visualized and downloaded
in Forna format (Kerpedjiev et al., 2015). The secondary structure
of siRNAs provides vital information about the effective binding
to the target as well as the possibility of any undesired formation
of hairpin structure that affect the binding of siRNAs to the selected
target.
2.3. Filteration and synthesis of siRNAs

The predcited siRNAs were filtered for chemical synthesis as per
the results generated by online software; siRNA Direct 2.0, HNA-
DOCK, and RNAfold 2.4.18. The synthesis of potential siRNAs was
done by Iintegrated DNA Technologies and used for further analy-
sis for antiviral potency against SARS-CoV-2 in HEK-293 cells.

https://rna.tbi.univie.ac.at
https://www.mfold.-rna.albany.edu/
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2.4. Transfection of siRNAs and cytotoxicity assay

Before testing the effect of siRNAs on the reduction of virus
multiplication and proliferation, we tested them on normal and
non-infected HEK-293 cells and the cell viability was compared
with normal cells. To perform the siRNAs transfection, cells were
initially grown in 96 well plates using standard DMEM media at
37 �C with 5% CO2. The transfection was made in 60–80% confluent
cells by using the reverse transfection method with Lipofectamine
2000 (Invitrogen, USA) as per manufactures instructions. Each
experiment was performed in triplicates adding the negative and
positive controls. The siRNAs were used at different concentrations
(0.1–50 nM) made from original stock and gently mixed with Lipo-
fectamine 2000 and 100 ll Opti-MEM medium. The siRNA-lipid
complex mixture was further incubated at room temperatures
for 30 min and then the mixture was gently delivered to grown
cells and incubated finally for 72 h. The cytotoxic effect of each siR-
NAs was evaluated after 72 h post-transfection.

The cytotoxicity of each siRNAs was determined by using MTT
Assay Kit (ThermoFisher Scientific-USA) as per the manufacture’s
instruction. In brief, the transfected cells were replenished with
freshly prepared DMEM media (100 ll/well) as well as 10 ll
MTT (12 mM) and further incubated for 4 h at 37 �C. The absor-
bance was measured at 570 nm by using SpectraMax i3x imaging
cytometer and cytotoxicity was calculated based on the mean OD
value recorded from SpectraMax i3x using the standard formula
for each siRNAs separately. We used Lipofectamine 2000 alone
Lipofectamine and Opti-MEM, only Opti-MEM, and only cells as
negative control in this study to evaluate their effect on grown
cells.
3. Evaluation of the antiviral potency of siRNAs against SARS-
CoV-2 in HEK-293 cells

3.1. siRNAs transfection and virus inoculation

The antiviral activity of predicted, designed, and selected siR-
NAs were evaluated in grown HEK-293 cells at different concentra-
tions (0.1–50 nM). The 60–80% confluent (1 � 10�4) HEK-293 cells
were transfected with siRNAs and virus inoculation was per-
formed. The cells were further incubated and observed till full
CPE in positive control as described (Sohrab et al., 2020). The cells
were harvested after full CPE and the commercial QIAamp Viral
RNA Mini Kit was used to purify the viral RNA from lysed cells.

3.2. Purification of viral RNA and quantitative-real-time PCR

The QIAamp Viral RNA Mini Kit (Qiagen) was used to extract
and purify the RNA from harvested and lysed cells. The q-RT-PCR
was used to determine the relative expression of the viral genes
in HEK-293 cells. The purified RNA was for q-RT-PCR and the level
of viral RNA was determined by using PowerCheck SARS-CoV-2
real-time-PCR kit (Kogenebiotech-Korea) following the manufac-
turer instructions. The data were statistically analyzed, and figures
and graphs were generated by using GraphPad Prism-9.3.0.
4. Results

4.1. In silico designing, and filteration of siRNAs

The online software siDirect 2.0 generated twenty-six siRNAs
from leader protein sequence of SARS-CoV-2/human/SAU/85791
C/2020 but, we selected only three siRNAs as per the strict selec-
tion criteria followed with different scoring tools, functional, Tm,
off-targets reduced threshold, and algorithm scores (Naito et al.,
3

2009; Naito and Ui-Tei, 2012, Sohrab et al., 2018). The sequences
of siRNAs (guide/passenger) and their target location in the viral
genome with seed-duplex stability (Tm/�C) have been presented
in Table 1.

4.2. Secondary structure prediction of siRNAs and leader protein

The secondary structure of each siRNAs and leader protein
sequences was predicted by using online software RNAfold
2.4.18. The results of the secondary structure prediction have been
computed and visualized in Forna format with variable MFE struc-
ture drawing encoding base-pair probabilities and presented in
Figs. 1A and 1B. A variable range of MFE of each siRNAs was
observed. The colouring of base pairs denotes the probability of
their binding efficiency. There was no probability and structural
complexity observed in any of the predicted siRNAs. The structure
showed the improved binding efficacy to the target region which
can regulate and silence the function of the desired gene.

4.3. Molecular docking analysis

The molecular docking analysis was performed by HNADOCK
online software to predict and reveal the efficient binding capacity
to the target region. The software resulted in ten models and the
best model was selected based on the docking score of siRNAs/tar-
get and visualized in PyMOL 2.5.2. software (Fig. 2). The docking
root-mean-square deviation (RMSD) score ranged from
�285.03/153.01 (Å)-siRNA-1, �261.10/350.30(Å)-siRNA-2, �328.8
3/360.59(Å)-siRNA-3 (Table 1). The root-mean-square deviation
(RMSD) is used to define the average distance among the atoms.
The highest binding score denotes the best binding efficiency with
the target. The siRNA-3 showed the highest RMSD score
�328.83/360.59(Å) with SARS-CoV-2-leader protein sequence,
which confirms the best binding efficiency and is thereby expected
to be the best siRNA for antiviral activity. The antiviral activity was
confirmed by in vitro analysis in HEK-293 cells.

4.4. Transfection of siRNA and cytotoxicity assay

The selected siRNAs were used for evaluation of cytotoxicity in
HEK-293 cells. The results showed the dose-dependent cytotoxic-
ity of siRNAs in tested cells. The OD and CC50 value of each siRNA
was variable at different concentrations of siRNAs (Table 2, Fig. 3).
There was no significant cytotoxicity in HEK-293 cells observed in
any siRNAs tested up to 50 nM concentration.

4.5. Evaluation of viral load by quantitative RT-PCR

The determination of viral RNA level in HEK-293 cells was eval-
uated just after the transfection and virus inoculation. The inocu-
lated cells were harvested, and viral RNA was purified after 72 h
of post-inoculation with the full CPE observed in positive control.
The Ct value of quantitative RT-PCR indicated the reduction of viral
RNA at various concentrations of siRNAs (Table 3). The dose-
dependent reduction of the level of viral RNA was observed in
tested siRNAs. Interestingly, a significant reduction of viral RNA
was reported in siRNA-3 than others at 5.0 nM and 10 nM respec-
tively. The Ct value for each siRNAs have been shown as graphical
representation in Fig. 4.

5. Discussion

A new disease known as COVID-19 was reported in December
2019 from China. The etiological agent was identified as SARS-
CoV-2. As of 1.2.2022, this virus has spread to 223 countries and



Table 1
List of predicted siRNAs from leader protein gene sequences of SARS-CoV-2- (MT630432-SAU).

S.No Location of
siRNAs in the
viral genome
(Start-End)

Target sequence Predicted RNA oligo
sequences (50?30)
Guide/Passenger strand

Seed-duplex stability
(Tm/�C)Guide/
Passenger strand

Minimum Free Energy
(MFE) in Centroid
Secondary Structure
(kcal/mol)

Docking
score/Ligand
RMSD (Å)

1 18–40 TGGTTTCAACGAGAAAACACACG UGUGUUUUCUCGUUGAAACCA
GUUUCAACGAGAAAACACACG

13.3/14.9 �25.05 �285.03/153.01

2 154–176 GGCTTAGTAGAAGTTGAAAAAGG UUUUUCAACUUCUACUAAGCC

CUUAGUAGAAGUUGAAAAAGG

7.7/11.3 –22.11 �261.10/350.30

3 468–483 ATGAAGATTTTCAAGAAAACTGG AGUUUUCUUGAAAAUCUUCAU

GAAGAUUUUCAAGAAAACUGG

13.3/5.3 �21.17 �328.83/360.59

Fig. 1A. The possible folding and secondary structure prediction of in silico predicted siRNAs molecules computed using the online web server (siRNAs1-3).
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territories with 5,693,527 deaths. Currently, the pathogenic virus
has been fully characterized and sequenced. A significant amount
of information generated, and various vaccines have been devel-
oped by using different platforms and multiple targets including
Spike (S) protein gene and being used for immunization. The S gene
plays an important role in host cell attachment. Currently, many
mutations have been identified especially in the S gene which
favoured the introduction of many variants with different proper-
ties which attract the researchers to design and develop antivirals,
therapeutic molecules, and targeted drugs against this virus for
broad spectrum protection of the human population (Harvey
et al., 2021; Greaneyet al., 2021; Khateeb et al., 2021; Starr et al.,
2021).

The RNAi technology has been used against many viruses and
significant results have been achieved. The nucleic acid-based
treatments can be offered against SARS-CoV-2 as co-treatment
due to the unique and high range of target sequence specificity
and to achieve broad-spectrum resistance against multiple vari-
ants. This technology is being used to regulate by silencing of a par-
ticular gene/target using siRNA/shRNA molecules (Chakraborty
4

et al., 2017). The pre-designed siRNAs against unique target
sequences of the viral genome will regulate and terminate the
virus replication and viral load in the infected cells. Currently,
many siRNAs have been predicted, designed and their efficacy
was evaluated against many viruses including MERS-CoV, SARS-
CoV-1, SARS-CoV-2 and showed a significant inhibition of virus
replication (Sohrab et al., 2018; Sohrab et al., 2020; Uludağ et al.,
2020; Panda et al., 2021; Chen et al., 2020; Sohrab et al., 2021a;
Sohrab et al., 2021b; El-Kafrawy et al., 2021; Khaitov et al., 2021;
Idris et al., 2021; Pandey and Verma, 2021; Donia and Bokhari
2021; Bappy et al., 2021; Niktab et al., 2021; Shawan et al., 2021;
Chowdhury et al., 2021; Wu and KQ, 2021; Rohani, et al., 2021;
Khaitov et al., 2021). For designing of potential siRNAs molecule
against a particular target gene, several challenges arise and need
to be considered. These include siRNA delivery, stability, immuno-
genic response, off-target effect, possible cross-reactions with
other sequences. To overcome these challenges, scientists have
improved the model for selection and filtration of potential siRNAs
in many published reports (Naito and Ui-Tei, 2012; Sohrab et al.,
2018). Additionally, the secondary structure prediction as well as



Fig. 1B. Secondary structure prediction of leader protein gene computed by using the online web server.

Fig. 2. Molecular docking of predicted siRNAs (1–3) with SARS-CoV-2-leader protein gene and 3D interaction diagram of different docked complex with the target.

Table 2
Cytotoxicity of different siRNAs-1–4 at various concentrations (0.1–50 nM) in HEK-
293 cells.

siRNAs Conc. (nM) siRNA-1 siRNA-2 siRNA-3

50 1.51 1.50 1.58
25 1.40 1.43 1.41
10 1.21 1.27 1.25
5.0 1.22 1.24 1.21
1.0 1.33 1.31 1.36
0.5 1.24 1.23 1.25
0.25 1.31 1.30 1.35
0.1 1.27 1.25 1.24
CC 50 114.1 105.2 120.0
Lipofectamine 2000 in HEK-293 Cells 1.487
Lipofectamine + Opti-MEM in HEK-293 Cells 1.151
Only Opti-MEM in HEK-293 Cells 1.168
Only HEK-293 Cells (Negative control) 1.117
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thermodynamics of RNA-RNA interaction of predicted siRNAs, play
an important role in efficient binding to the target.

In this study, we have followed the strict criteria for prediction
and filtration of siRNAs against the leader protein gene of SARS-
CoV-2 by applying automated online software and evaluated in
the HEK-293 cells. (Naito et al., 2009; Naito and Ui-Tei, 2012;
Sohrab et al.,2018). The online software resulted in twenty-six siR-
NAs against the target, but only three siRNAs were selected for the
evaluation of their efficacy in HEK-293 cells. The selected siRNAs
were analyzed by secondary structure prediction and molecular
docking simulation for their effective binding to the target. The
secondary structure analysis results provide vital information
about the probability efficient binding to the specific target. The
secondary structure formation of a siRNA may inhibit the regula-
tion and expression and cleavage of a particular target mediated
by RNA-induced silencing complex (RSIC). Therefore, the



Fig. 3. Cytotoxicity of different siRNAs-1–3 at various concentrations (0.1–50 nM)
in HEK-293 cells. We used Lipofectamine alone, Lipofectamine and Opti-MEM, only
Opti-MEM, and only cells as negative control in this study to evaluate their effect on
grown cells.

Table 3
Ct value of quantitative real-time PCR results of siRNAs-1–3 at different concentra-
tions in HEK-293 cells.

Conc. (nM) siRNA-1 siRNA-2 siRNA-3

50 11.42 12.56 11.99
25 14.81 14.85 15.11
10 19.87 19.79 19.54
5.0 18.99 19.90 19.87
1.0 15.21 14.87 15.19
0.50 14.81 13.91 13.58
0.25 14.88 14.59 14.98
0.10 15.81 15.78 15.21
Negative control 44.20 45.69 48.36
Positive control 17.20 15.40 16.22

Fig. 4. Graphical representation of Ct value of quantitative real-time PCR result of
SARS-CoV-2 in HEK-293 cells. The siRNAs were delivered to the cells at various
concentration such as 010, 0.25, 0.50, 1.0, 5.0, 10.0, 25 and 50 nM.
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secondary structure prediction and determination of minimum
free energy are very critical for the efficacy of siRNAs. The most
common algorithms were used by a web server for RNA secondary
structure prediction by calculating the MFE (Bellaousov et al.,
2013). The lower binding energy and MFE as well as with the free
energy of the thermodynamic ensemble (TE) indicates the efficient
binding of siRNAs, better potential of antiviral activity and signifi-
cant inhibition of target gene. The minimum free energy of selected
siRNAs ranged from �25.05-kcal/mol -siRNA-1, –22.11-kcal/mol-
siRNA-2, �21.17-kcal/mol-siRNA-3. The docking RMSD score of
each siRNAs (guide/passenger strand) ranged from �285.03/153.
01 Å -siRNA-1, �261.10/350.30 Å- siRNA-2, �328.83/360.59 Å-
siRNA-3. The higher docking score indicates the better binding to
6

the target leader protein gene sequence of SARS-CoV-2. Based on
the secondary structure and molecular docking analysis results,
the siRNA-3 were expected to be the best as compared to other
siRNAs.

The cytotoxicity and efficacy of siRNAs were evaluated in HEK-
293 cells, and no significant cytotoxicity was observed in any
tested siRNAs in HEK-293 cells at any concentration (0.1–50 nM).
The reduction of viral RNA in treated cells was determined based
on the Ct value of q-RT-PCR results. The high Ct value is correlated
with the lower copy number of the target gene which further indi-
cates the best reduction of viral RNA in the treated cells. The high-
est reduction of viral RNA was observed in siRNA3. Our evaluation
results are supported by the findings of another research group
(Carter et al., 2020). Recently, Chowdhury et al., (2021) designed
eight siRNAs against NP genes and the S gene of SARS-CoV-2 by
using an integrated bioinformatics approach while Chen et al.,
(2020) designed siRNAs against Orf1ab, Orf1b, S gene, Orf3a, M
gene and N genes but the antiviral activity for designed siRNAs
were not evaluated. Additionally, three different siRNAs were
designed against E, M and N protein genes of SARS-CoV-1, and an
80% reduction of target gene expression was observed in treated
cells (Shi et al., 2005). The results of our study should be evaluated
further for the efficacy of selected siRNA in other cell lines either by
using in combinations or alone as well as by using different deliv-
ery methods and transfection reagents soon study. Based on the
overall results; it is obvious that the in silico designing, selection,
filtration and experimental evaluation of selected siRNAs could
be very useful for development of next-generation
oligonucleotide-based therapeutics molecules against SARS-CoV-
2 to protect the human population globally.

6. Conclusion

Based on the findings, it is concluded that the siRNAs could be
considered as an alternative antiviral molecule against SARS-
CoV-2. Additionally, more siRNAs can be designed and evaluated
in multiple cell lines to get detail information against SARS-CoV.
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