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ABSTRACT
Article Info: © T Coronavirus Disease 2019 (COVID-19) is one of the most important viral diseases in
16 May 2020 the current decade which has caused widespread crisis worldwide. The disease was first reported on De-
22 Nov 2020 cember 8, 2019 in Wuhan, Hubei Province, China, in the patients with acute respiratory distress syndrome.
01Dec2020 :  Onlanuary 8, 2020, the Centers for Disease Control and Prevention in China identified the virus, and it was

named 2019-nCoV by the World Health Organization (WHO). The name of the disease was later changed
to COVID-19. According to the International Committee on Taxonomy of Viruses, the virus is called SARS-
CoV-2 which belongs to the family of Coronaviridae. The viruses of this family have caused outbreaks in
several countries (SARS in 2003 and MERS in 2013) which have led to death and economic loss.

In this review study, COVID-19 was studied from various aspects including evolution-
ary process and molecular biology of its virus. The selected articles were examined based on the informa-
tion available in the WHO database. SARS-CoV-2 proteins were identified molecularly and functionally us-
ing data analysis and bioinformatics methods, and then related drugs and their effects on virus replication
and inhibition were investigated.

All ethical principles were observed in this study.

GEEMIE Studies on the structure of SARS-CoV-2 and drug therapies to inhibit the disease progression
showed that the use of different pharmaceutical strategies is effective in treating COVID-19 depending on
the progression of the disease. Molecular studies showed that the use of nucleoside analogues and pro-
tease inhibitors is effective in the course of the disease and intravenous immunoglobulin, aminoquinoline
compounds, TMPRSS2 inhibitors and viral S protein can be effective in the early stages of disease.

In order to control COVID-19, it is very important to study the structure of SARS-CoV-2 virus
and its biology in the body. It is essential to identify the drugs that affect the virus based on its biological
structure. Due to the structural changes of the virus and successive mutations in the virus genome as
well as the emergence of resistant strains or highly contagious strains, further studies on the structure of
SARS-CoV-2 and its changes in the body are recommended for designing pharmaceutical and therapeu-

Key words: tic strategies. These strategies varies according to the stage of the disease, such that some drugs prevent
COVID-19, Severe the virus from entering the target cells in the early stages of the disease and other drugs, in combination
acute respiratory syn- with the virus’ surface glycoproteins, prevent the virus antigen from binding to receptors in the host cells.
drome, Evolutionary  ©  In the late stages of the disease, antiviral drugs including protease inhibitors and nucleoside analogues,
process, Molecular interfere with the replication and structure of the virus. Due to intermittent changes in the virus and the
biology, Prevention, development of drug-resistant viruses, it is important to continuously review virological and clinical stud-
Treatment ©ies and the performance of existing drugs against SARS-CoV-2.
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1. Introduction

OVID-19 is one of the most important vi-
ral diseases in the current decade, which
has created a widespread pandemic in the
world. This disease was first reported in
patients with symptoms of acute respira-
tory distress syndrome in December 2019 in Wuhan, Hubei
Province, China. On January 8, 2020, the Centers for Dis-
ease Control and Prevention (CDC) in China identified the
virus and the World Health Organization (WHO) named it
COVID-19. According to ICTV data, the virus of this dis-
ease is called SARS-CoV-2, which is a family of Corona-
viridae. Viruses in this family in 2002 (SARS-CoV) and
2012 (MERS-CoV) spread to several countries and led to
death and economic loss. The present study aims to evalu-
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ate COVID-19 from different aspects (evolutionary process
and molecular biology of the virus), and review the effective
drugs for fighting against this disease (Figure 1).

2. Materials and Methods

The articles were studied based on information available in
the WHO database. SARS-CoV-2 proteins were identified
molecularly and functionally using data analysis and bioin-
formatics methods, and then related drugs and their effect on
virus replication and inhibition were investigated.

3. Results

Studies on the structure of SARS-CoV-2 and drug thera-
pies to inhibit the progression of the disease showed that,
depending on the rate of disease progression, the use of
different drug strategies is effective in the treatment of
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Figure 1. Phylogenetic analysis and genome structure of SARS-CoV-2 virus derived from ICTV and ViralZone

Figure 2. Binding of synthetic peptides to virus glycoproteins.
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A. Binding of arbidol drug to amino acids in S2 domain (aa947-aa1027) and inhibition of trimerization; B. Binding of EK1C4 to
HR1 and HR2 domains of Spike glycoprotein (Vankadari and Xia et al).

Hojabr Rajeooni A & Mehrbod P. Molecular Structure and Drugs of SARS-CoV-2 Virus Investigation Corresponding Author. JAMS. 2020; 23(5): 614-631.
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Figure 3. Inhibition of virus protease by alpha ketoamide inhibitors
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A. Binding of lopinavir; B. nelfinavir; C. Drug compound 13b to 3CLpro protease.

COVID-19. Molecular studies showed that the use of vi-
ral protease inhibitors and nucleoside analogues can be
effective in the course of the disease, and intravenous im-
munoglobulin, aminoquinoline compounds, TMPRSS2
inhibitors, and viral S protein can be effective in the early
stages of the disease. In addition to these pharmacologi-
cal treatments, the use of synthetic ACE2 proteins can be
effective in the prevention of the disease, and molecular
inhibitors of nucleic acid and host factors can be effective
in the course of the disease (Figures 2 & 3).

4. Discussion and Conclusion

The present study showed that the study of the structure
of SARS-CoV-2 and its biology in the body is very impor-
tant to control the virus. Identification of drugs that affect
the virus based on its biological structure is essential. Due to
the structural changes of the virus and successive mutations
in the virus genome and the emergence of resistant strains
or highly contagious strains, further studies in the field of
SARS-CoV-2 structure and its changes in the body is needed
for designing pharmaceutical and therapeutic strategies. The
use of these strategies varies according to the stage of the
disease, as some drugs prevent the virus from entering the

Hojabr Rajeooni A & Mehrbod P. Molecular Structure and Drugs of SARS-CoV-2 Virus Investigation Corresponding Author. JAMS. 2020; 23(5): 614-631.
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target cells in the early $tages of the disease, and others, in
combination with the virus’s surface glycoproteins, block the
binding of the virus antigen to receptors in the host cells. In
the late stages of the disease, antiviral drugs, including pro-
tease inhibitors and nucleoside analogues, interfere with the
replication and structure of the virus. Due to the intermittent
changes of SARS-CoV-2 and the development of drug-resis-
tant viruses, it is important to continuously review virologi-
cal and clinical studies and the performance of existing drugs
against this virus.
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1. Acute Respiratory Distress Syndrome (ARDS)
2. Centers for Disease Control and Prevention (CDC)
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