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ABSTRACT

The causative agent of the viral pneumonia out-
break in the world identified as SARS-CoV-2 leads
to a severe respiratory illness like SARS and MERS.
The pathogen spreading has turned into a pandemic
dissemination and increased the mortality rate.
Therefore, any useful information is essential for ef-
fective control of the disease. Our findings show the
existence of unvarying sequence with no mutation in
ORF1ab regions from 134 high-quality filtered ge-
nome sequences of SARS-CoV-2 downloaded from
the GISAID database. We have detected this se-
quence region by using MAUVE analysis and pair-
wise alignment using Global Needleman Wunsch al-
gorithm. All these results were also confirmed with
the Clustal W analysis. The first 6500 bp of the con-
sensus genome including ORF1ab region is an un-
varying sequence in SARS-CoV-2 genome. Unvary-
ing sequence in SARS-CoV-2 genome has been very
similar to another spike protein, which belongs to fe-
line infectious peritonitis virus strain UU4 (PDB
6JX7), depending on amino acid sequences encoded,
and N-acetyl-D-glucosamine is the ligand of this
protein according to the highest TM-score of pre-
dicted protein structure analysis. These results have
confirmed that N-acetyl-D-glucosamine could play
an important effect on pathogenicity of SARS-CoV-
2. Also, our molecular docking analysis data sup-
ports a strong protein-ligand interaction of N-acetyl-
D-glucosamine with spike receptor-binding domain
bound with ACE2 (PDB 6M0J) and RNA-binding
domain of nucleocapsid phosphoprotein (PDB
6WKP) from SARS-CoV-2. Therefore, binding of
N-acetyl-D-glucosamine to these proteins could in-
hibit SARS-CoV-2’s replication. In the present
work, we have suggested providing a repurposing
compound for further in vitro and in vivo studies and
new insights for ongoing clinical treatments as a new
strategy to control of SARS-CoV-2 infections.
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INTRODUCTION

Coronaviruses (CoVs) are positive-strand RNA
viruses belonging to the order of Nidovirales includ-
ing three families Arteriviridae, Coronaviridae and
Roniviridae [1]. Relied on the genetic studies, they
classify CoVs into four genera as alpha, beta, gamma
and delta CoVs. The diameter of CoVs is between 80
to 120 nm and their shapes are spherical. The funda-
mental structural proteins of CoVs are envelope (E),
membrane (M), nucleocapsid (N), and spike (S). Its
RNA genome composes of six to ten open reading
frames (ORFs).

The SARS-CoV-2 outbreak started from a local
seafood market in Huanan. The initial reports
showed that human-to-human transmission of the vi-
rus was not limited [2]. Coronaviruses have error-
prone RNA-dependent RNA polymerases, mutations
and recombination events occur that is concern with
rapidly strengthening and it increases its capacity to
cause disease, which enhances also virulence
[2]. ACEZ2, the receptor protein is present in humans
in the epithelia of the lung and small intestine [3],
and coronavirus binds to this receptor to enter
into cell, the virus infects the upper respiratory and
gastrointestinal tract of mammals [4]. ORFlab is a
genomic region coding the putative replicase poly-
protein. In other coronaviruses, it has been reported
that this polyprotein has also protease property en-
coded by this ORF region involving expression of 10
different proteins encoding important enzymes,
which is essential for the survival of the viruses.
ORF1a is the longest part of the RNA encoding rep-
licases and ORF1b expressing for two large polypro-
teins including ppla and pplab. The expression of
pplab polyprotein is playing a role for programmed
ribosomal frameshifting of signal conducting a
bridge between ORFla and ORFlab [5]. This
frameshifting signal leads to the expression of RNA-
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dependent RNA polymerase (RdRP) that is required
for the coronavirus replication [6]. The increasing
epidemiological and clinical evidence indicates that
the SARS-CoV-2 has a stronger transmissibility than
SARS-CoV [7]. But the exact mechanism of SARS-
CoV-2 is unclear [8]. As a result of a unique mecha-
nism of viral replication, Coronaviruses have a high
frequency of recombination [9, 10, 11, 12]. As a
strategy, DNA sequence comparisons using single
nucleotide polymorphisms (SNPs) are often fol-
lowed for evolutionary studies to recognize the mu-
tated coronavirus genomes where high mutations oc-
curs due to an error-prone RNA-dependent RNA
polymerase in genome replication [13, 14].

However, to our best knowledge, there isno de-
tailed study comparing whole-genome sequences us-
ing algorithmic fragmentation programs such as
MAUVE to see the stability of sequences within ge-
nomic pairs. Whole-genome comparison using
MAUVE can be an efficient manner for aligning
multiple nucleotide or protein sequences. Because
MAUVE analysis is a method based on constructing
multiple genome alignments with large-scale, which
shows evolutionary changes and re-arrangements of
inversion cases in genomes. We believe that any in-
formation resulted from the protein modelling can be
also beneficial for drug designing. As an alternative
approach, in-silico analysis can accelerate discover-
ing novel therapeutics for the prevention and treat-
ment.

The mutations in the viral genome can be im-
portant for adaptation to host conditions, but the
mechanism of these changes remains unclear [15].
Therefore, recent studies will fill the knowledge
gaps to reveal how the virus is evolving and adapting
to new conditions and which parts of the genome
have stability than the other regions of genetic struc-
ture. Related information on its genetic stability can
help us for treatment of SARS-CoV-2.

In this study, we have investigated unvarying
regions with less mutation than other parts of the ge-
nome on 134 different genome sequences of the
GISAID database from distinct parts of the world.
Our study aims to show stable regions in the viral
genome, to do prediction on protein structure and
docking analysis to find an effective molecule inter-
acting with proteins of SARS-CoV-2 in order to con-
trol its replication.

Homology genome blast and genomes infor-
mation. We retrieved totally 134 complete genome
sequences from the GISAID database [16] as of
April 19, 2020. Only the complete genomes of high
coverage were included in the dataset. The complete
genomes of the countries and territories infected by
SARS-CoV-2 are given in supplementary mate-
rial (S1 File).

Phylogenetic analysis. To analyse the obtained
SARS-CoV-2 genomes, sequence alignment was
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performed using Multiple Sequence Comparison by
MAUVE and Clustal W of MegAlign from DNAstar
software [17]. The phylogenetic tree was conducted
by a maximum likelihood using for the tree topology
estimated with 1.000 bootstrap replicates. The max-
imum likelihood phylogenetic tree was constructed.

Nucleotide and amino acid sequence align-
ment and analysis. Nucleotide sequence editing and
alignment were conducted using MAUVE and
Clustal W of MegAlignPro, DNASTAR software
[17]. The evolutionary history was inferred using the
Neighbor-Joining method in MegAlignPro software.
The sequences were analysed and common regions
of all genomes detected using MAUVE from pair-
wise alignment results were obtained with Global
Needleman-Wunsch algorithm [18]. Each unvarying
genomic region was excised of whole sequences and
subjected to protein similarity program of NCBI da-
tabase using BlastX. This obtained FASTA sequence
was converted to protein sequence using EXPASy
proteomics server (https://web.expasy.org/trans-
late/) [19] then loaded to I-TASSER (lterative
Threading ASSEmbly Refinement) server of Michi-
gan University, uUS
(https://zhanglab.ccmb.med.umich.edu/I-TASSER)
for prediction of proteins [20].

Homology modelling and protein prediction.
Corresponding homology models predicted by I-
TASSER server System for each target protein were
downloaded from Protein Data Bank (PDB)
(www.rcsh.org). Alignment of the protein sequences
and subsequent homology modelling were done us-
ing EXPASY proteomics server [19] to study on the
protein sequence and further structural details.

Ligand retrieval. The structure of N-acetyl-D-
glucosamine (D-GIcNAc) was retrieved from the
PubChem database  (https://pubchem.ncbi.nim.
nih.gov/). This structure was used for docking calcu-
lations. The selected 3D structure of the ligands was
retrieved from PubChem Compound database in
SDF format followed by conversion in the PDB for-
mat. The ligand parameters were analysed using
PRODRG online server (http://prodrg2.dyndns.org/
cgi-bin/prodrg.cgi) [21]. Further shape complemen-
tarity principle was applied with clustering RMSD
4.0 for docking calculations.

Molecular docking studies. Homology mod-
elling and protein prediction analysis have directed
us to test of protein receptors of SARS-CoV-2 with
our ligand. Later on PatchDock server (http://bio-
info3d.cs.tau.ac.il/PatchDock/php.php), a geometry
based molecular docking algorithm was used for
docking analysis using cluster RMSD at default
value of 4.0 and protein-small ligand complex type
as the analysis parameters [22, 23, 24, 25]. Analysis
on PatchDock yielded results for geometric shape

FEB



Volume 30— No. 03/2021 pages 2848-2858

complementarity score (GSC score) and approxi-
mate interface area (Al area). The flexible docking
study was carried out using CHIMERA involving
AutoDock v 4.0 [26]. The interaction analysis of
protein-ligand complexes and their amino acid posi-
tion with bond distances were calculated and visual-
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ized through the PyMol. Molecular docking simula-
tions results were also confirmed again by Protein
dock  server SWISSDOCK (http:/fww.
swissdock.ch/docking) within protein receptors and
ligand interaction [27]. Later, Pymol software has
been used to get insight into their all binding prefer-
ences within the active site of these receptors.

>QIA17583.1:1-2042 ORF1a polyprotein [ Severe acute respiratory syndrome coronavirus 2] >protein

MSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDK
NTQEVFAQVKQIYKTPPIKDFGGENFSQILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKEN
GLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRENGIGVTQNVLYENQKLIANQFNSAIGKI
(QDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLI
RAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFP
REGVFVSNGTHWFVTQRNFYEPQUTTDNTEVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDI
SGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCC

FIGURE 1
The results of submitted sequence converted to aminoacid sequence using EXPASyY proteomics server
(https://web.expasy.org/translate) for structural analysis by I-TASSER server. Asparagine regions (N) are
marked bold in sequence.

FIGURE 2
Arrow shows binding possibilities (Chimera /Autodock and calculation results) and measurements of D-
GIcNACc to a) SARS-CoV-2 spike receptor-binding domain bound with ACE2 (6M0J), b) RNA-binding
domain of nucleocapsid phosphoprotein from SARS-CoV-2 (6WKP) by Pymol software.

FEB




Volume 30— No. 03/2021

RESULTS

Phylogenetic tree. The maximum likelihood
phylogenetic tree shows main clades containing sev-
eral clusters and the viral genome sequences show
genetic diversity according to Mauve and Clustal W
analysis, respectively (S2a and S2b Files). Genetic
diversity among sequences of SARS-CoV-2 ge-
nomes clearly indicated that various types of SARS-
CoV-2 are present in different locations of the world.

Nucleotide and amino acid sequence align-
ment and analysis. Our results showed high muta-
tional changes in whole genomes except for the first
6500 bp which is constantly unvarying part in whole
sequences. MAUVE results have confirmed the
Clustal W analyses, reciprocally [28]. We have de-
tected high mutational changes in the SARS-CoV-2
genomes by pairwise alignment analysis. The isolate
of Turkey displayed genetical differentiation com-
pared to other isolates given as 5 gene sequence ex-
amples [28].

Homology modelling and protein prediction.
The excised uniform regions of sequences subjected
to alignment for protein similarity indicated that
6500 bp region including ORF1ab is consists of con-
stantly unvarying sequences [28]. These stabile se-
quences were selected as a template for further pro-
tein structural predictions (Figure 1). The results of
submitted sequence converted to aminoacid se-
quence using EXPASy proteomics  server
(https://web.expasy.org/translate) results were struc-
turally very close to 6JX7 (Cryo-EM structure of
spike protein of feline infectious peritonitis virus
strain UU4) as a target protein according I-TASSER
analysis and its ligand was determined as N-acetyl-
D-glucosamine (D-GIcNAc), a small molecule
showing interaction with this stabile sequences (S3,
S4 File). Therefore, our further study is relied on
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testing the same protein-ligand interaction possibili-
ties whether this situation is valid for the spike re-
ceptor-binding domain bound with ACE2 (6M0J)
and RNA-binding domain of nucleocapsid phospho-
protein (6WKP) of SARS-CoV-2 with our ligand D-
GIcNAc.

Protein Docking. For docking analysis of D-
GIcNAc with 6M0J and 6WKP, the ligand structure
of D-GIcNAc retrieved from PubChem database was
analysed (Figure 2a, 2b), using PatchDock server
and confirmed by visualization of the docked com-
plexes by CHIMERA software. The prominent bind-
ing sites were also predicted through MetaPocket 2.0
server. Docking of 6M0J and 6WKP with the target
molecule D-GIcNAc was studied with respect to fol-
lowing parameters: (a) interacting amino acids (b)
ligand and protein atoms involved in hydrogen bond-
ing (S5 File). The results of SWISSDOCK server
confirmed our results obtained with CHIMERA, Au-
toDock software calculations. Furthermore, binding
possibilities of ligand on protein surface have been
confirmed with results of SWISDOCK (Figure 3, 4,
S6, S7 files).

DISCUSSION

FEB

We have clearly shown the existence of the ge-
netical specific, unvarying region in whole SARS-
CoV-2 genomes. After alignment of all sequences by
MAUVE, we have seen this uniformity in all differ-
ent 134 sequences. In analysis, we have detected
common sequences showing no mutational differen-
tiations [28]. We have determined that MAUVE is
the most effective method for genome comparisons.
Pairwise alignment by Global Needleman-Wunsch
algorithm has shown this uniform sequence with no
mutations in all paired sequences up

FIGURE 3

a) Protein docking analysis and binding possibilities (SWISSDOCK server results) of protein 6M0J with
N-acetyl-D-glucosamine, b) closer view of binding possibilities marked with arrow.
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FIGURE 4
a) Protein docking analysis and binding possibilities (SWISDOCK server results) of protein 6WKP with
N-acetyl-D-glucosamine, b) closer view of binding possibilities marked with arrows.

to 6500 bp by MAUVE and also confirmed with
Clustal W. Only does the first 6500 bp seem unvar-
ying region rather than remaining part of the viral
genome. The determined unvarying part in viral ge-
nome has special characteristic properties to encom-
pass further immunologic studies. We suggest
Global Needleman Wunsch pairwise alignment anal-
ysis for observing uniformity of genome sequences
as an effective method.

The highly frequent SNP mutations discovered
with pairwise alignment using comparative compu-
tational analysis, our results show correspondence
with other studies reporting the changes in transmis-
sibility and virulence of the virus [29]. Therefore, the
high-frequency SNP mutations are important limit-
ing factors for vaccine development and preventing
of SARS-CoV-2 infections. For effective drug treat-
ing, the rapid way is to find potential molecules to
SARS-CoV-2. Once the efficacy has determined, it
can be tested for the clinical treatment of patients. A
recent study has reported ORFlab region polypro-
tein belonging to a part of non-structural protein 1
(nspl) with the high antigenicity residues in a gly-
cine-proline or hydrophobic amino acid-rich do-
main. Nspl is a virulence factor and crucial agent in
spreading of the virus among the society can be a po-
tential target for the future epidemiology, drug, and
vaccine studies [30]. Our suggested successful con-
struction of the 3-D structure model with docking
analyses, the preliminary function predicted showing
stable expression of proteins including ORFlab es-
tablished the foundation for the further exploration
of its biological process and contributed to the search
for antiSARS-CoV-2 drugs.

We have reported our detected unvarying se-
quences including ORF1ab to be an important region
responsible for the putative replicase polyprotein of
proteases secretions [31]. Correspondently, we ob-
served sequence variation with high ratio of ge-
nomes (except for 6500 bp fragment) [28] seems not
very convenient as a target point for drug discovery.
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Hence, it can be hypothesised according to our find-
ings that during the transmission and evolutionary
processes the first genetically stable 6500 bp could
be an appropriate target for antiSARS drugs. Also,
our data showed N-acetyl-D-glucosamine interacts
with proteins encoded by ORF1ab region (S3 File, I-
TASSER analysis data). Previous studies have also
reported the effectiveness of D-GIcNAc against in-
fluenza [32]. In another study, gluosamine has been
reported to have influence on replication of hepatitis
B virus by in-vitro and in-vivo experiments [33].
Therefore, D-GIcNACc can also be suggested as an
antiviral drug for SARS-CoV-2.

As known glycosylation is a major process
which affects the binding of monoclonal antibodies
to the coated virus in the vaccine development pro-
cess but deglycosylation reduces binding of the anti-
bodies in vice versa. Therefore, binding of neutralis-
ing monoclonal bodies to virus protein depends on
glycosylation of the virus [34]. N-linked glycans on
an immune cell’s surface will help for the migration
pattern of the cell with specific glycosylations [35].
These patterns on the various immunoglobulins give
specific shape and unique effector properties for af-
finities of immune receptors. It could also involve
glycans in “self” and “non-self” discrimination,
which could apply to response against virus as pre-
viously reported on the various autoimmune diseases
[35]. Glycans consist of different derivatives of D-
GIcNACc and suggests having an important role in the
immune system. This could also prevent sniffing of
virus from antibody cells.

Moreover, Pant et al. reported asparagine sup-
ply is a critical barrier and limiting factor for repli-
cation of virus proteins, to development of antiviral
drugs [36]. We assume that virus prefers glutamine
to glucose for efficient replication, and the viral rep-
lication reduces in glutamine-free medium. Aspara-
gine supplementation compensate of glutamine de-
pletion, for viral replication. Asparagine-linked gly-
cosylation is an enzyme-catalysed, co-translational
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protein modification which influences either the pro-
tein folding process or the stability of the native con-
jugated glycoprotein form [37]. In our study, we
have found D-GIcNAc interacts with proteins en-
coded by ORF1lab region; we suggest binding of D-
GIcNACc to asparagine and inhibition of virus repli-
cation as reported by Pant et al. [36]. We have ob-
served by docking analysis that binding of D-Glc-
NAC to asparagine is also possible. In unvarying se-
guences, we have detected 34 asparagine amino acid
residues that can be a target point for binding of D-
GIcNAc as ligand molecule (Figure 1). Particularly,
the effect of D-GICNAC has also tested against HIV1
with different concentrations (0.25 mM, 1 mM, 4
mM, and 16 mM) [38]. We can suggest the same
mode of action to HIV1 [36, 38]. Our predictional
protein structure and docking analysis showed N-ac-
etyl-D-glucosamine is a major compound showing
high interaction possibility, which can interact with
our tested proteins 6M0J and 6WKP of SARS-CoV-
2. A previous study have reported to seven glycosyl-
ation sites playing a role on the S protein, which is
critical for DC/L-SIGN-mediated virus attacking to
asparagine residues at amino acid positions that are
distinct from residues of the ACE2-binding domain
[39]. Defections in secretion and infectivity of sev-
eral flaviviruses concerned with blocking of the N-
linked oligosaccharides have confirmed the role of
glycosylation [40]. A previous study has reported to
have the effect of removing the terminal glucose res-
idues on the N-linked glycans for altering the mech-
anism of controlling protein folding mediated by ER
chaperones for virus replication [41]. The results of
another study were evidence that some viruses (some
members of the NCLDV, such as Chlorella viruses)
use the host ER/Golgi system for their glycoprotein
production, which is the machinery required for the
glycosylation of its structural proteins [42]. Reticu-
lovesicular network of modified endoplasmic reticu-
lum membranes with SARS-coronavirus replicative
proteins has also been reported by Knoops et al. [43].
A virus-encoded uridine diphosphate-N-acetylglu-
cosamine pathway associated with N-acetylglucosa-
mine (GIcNAC) is a ubiquitous sugar which repre-
sents a fundamental process for virus. Therefore, D-
GIcNAc can be a substitute of GIcNAc and could
convert all process to support immunity defence
mechanism [44]. Our molecular docking analysis on
D-GIcNAc, which could mimic GlcNAc, could keep
the cell of the SARS-CoV-2’s viral integration into
ER and Golgi system. Our results also show that D-
GIcNAc has an interaction with 6M0J and /or 6WKP
(Figures 3, 4).

However, the role of asparagine availability in
virus replication remained unclear up to now [37].
The influences of GIctNAc on cell surface signalling
proteins alter signal transduction depending on the
degree of branching of N-linked glycans [45]. There-
fore, this signal transduction could change in im-
munity system’s favour by D-GIcNAc mimicking
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the same role in signalling instead of GICNAc. We
have found binding possibilities of D-GIcNAc with
6MO0J and 6WKP could defect the attachment on hu-
man cell and replication mechanism of the virus.

In a previous study, the binding of Urtica dio-
ica agglutinin with N-acetylglucosamine-like resi-
dues which are present on the glycosylated envelope
glycoproteins has been suggested as a molecule pre-
venting by targeting early stages of the replication
cycle, adsorption or penetration of virus and attach-
ment to cells [46]. Additionally, Chou et al. has sug-
gested encompassing blocked aminoacids 48-358,
which are responsible for ectodomain of the S glyco-
protein localisation on the surface, of a clonal cell-
line with N-acetyl-glucosamine-terminated carbohy-
drate structures are important regions in view of neu-
tralizing antibodies for vaccine development and
SARS-CoV S protein with its receptor [47]. In the
sight of these findings, interrupted interaction be-
tween N-acetyl-D-glucosamine and S protein inhib-
its SARS-CoV-2’s replication. We prove that the vi-
rus structure interacting with N-acetyl-D-glucosa-
mine is highly conservative, and the forming com-
plex is highly stable. We suggest that instead of us-
ing other molecules (like Urtica dioica agglutinin or
sera) we can apply N-acetyl-D-glucosamine itself.

In a previous study, specifically inhibition of
purified reoviruses types 1, 2, and 3 by 250 mi-
cromoles or more of N-acetyl-D-glucosamine was
reported in their hemagglutination of human eryth-
rocytes. This effect however; could not be obtained
by over 20 other sugars tested. N-acetyl-D-glucosa-
mine inhibited reovirus hemaglutination by binding
to capsid virus; it did not attach to the erythrocytes.
The study indicated that possible reovirus hemagglu-
tination involves union between N-acetyl-D-glu-
cosamine on the surface of the red cell and the gly-
coprotein of the virus coat [48].

Our study predicts a repurposing compound
that has a high potential for inhibiting of the virus
and provides information to scientists on this com-
pound. Subsequent validation of anti-viral effects in-
vitro and in-vivo will be useful data for clinical treat-
ment of SARS-CoV-2. Physicochemical properties
(Molecular weight, LogP, Hydrogen bond donor and
acceptor, polar surface area in 2D, polarizability,
Van der Waals surface area in 3D and refractivity of
the selected natural compounds) are traits usually
evaluated to choose correct chemical as medicine
[49]. Our results of the entire article based on in-sil-
ico screening shows prediction on the effect of a
molecule showing interaction with proteins of the vi-
rus. Unfortunately, we have not conducted further
in-vivo and in-vitro experiments yet. But we want to
share our results with scientific area of anti-SARS-
CoV-2 research groups since we have thought that it
could be an effective molecule. In previous studies,
even genetic structure, mutation, the protein struc-
ture of SARS-CoV-2 have been explored in details,
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there is no similar study relied on an effective poten-
tial molecule as we have suggested. Given cost- and
time- effective strategy, computational methods are
useful to those who wish to understand essential in-
formation about SARS-CoV-2 for subsequent anal-
yses. We stress in-silico studies are important tools
for the elucidation of major effective compounds in-
teracting with the virus. We purpose, the recent ad-
vances in drug discovery by in-silico screening [50,
51] give scientists an opportunity for rapid detection
of efficient molecules target-oriented on SARS-
CoV-2 [52].

CONCLUSION

The SARS-CoV-2 epidemic gave rise to sub-
stantial health emergency and economic drawbacks
in the world. Hence, understanding the nature of this
virus and to monitor its spreading in the epidemic are
critical in disease control. Potential importance in
targeting ORF1ab region should draw the attention
of researchers for future preventive strategies in
pharmaceutical and vaccine development studies.
Given attention to the finding of new targets to ef-
fectively treatment for SARS-CoV-2, understanding
the molecular effects of repurposed compounds can
be in prioritizing pharmacological strategies. Our
suggested approach can be drastically helpful for the
clinical inefficacy of common antiviral drugs [53,
54]. That reason our findings support N-acetyl-D-
glucosamine is a potential drug. We strongly suggest
testing the different concentrations of D-GIcNAc to
SARS-CoV-2, considering interaction with proteins
involving ORFlab region which shows constantly
unvarying piece of sequence in whole paired ge-
nomic data. Our results are likely to increase the un-
derpinning data for drug repurposing in the therapeu-
tic options against SARS-CaoV-2 in the future.
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