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Abstract

Coronaviruses are group viruses belong to Corona viridae
family the order Nidovirales, and the genus Coronavirus.
They are the largest group of viruses causing respiratory
infections. There are four genera under this family; Alpha
coronavirus, Beta coronavirus, Gamma coronavirus,
and Delta coronavirus. However, most of the human
coronaviruses produce mild iliness in the upper respiratory
tract while some strains are lethal and can cause severe
acute respiratory syndrome (SARS), middle East
respiratory syndrome (MERS) and coronavirus disease
2019 (COVID-19). The most recent and rapidly evolved
coronavirus associated disease in human is COVID-19
caused by SARS-Corona virus-2 (SARS-CoV-2).
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Introduction SARS-CoV-2

Coronaviruses are group viruses belong to
Coronaviridae family can produce diseases in human
and animal. There are four genera under this family;
Alpha coronavirus, Beta coronavirus, Gamma
coronavirus, and Delta coronavirus. However, most of
the human coronaviruses produce mild illness in the
upper respiratory tract while some strains are lethal
and can cause severe acute respiratory syndrome
(SARS), middle East respiratory syndrome (MERS) and
coronavirus disease 2019 (COVID-19) [1]. The most
recent and rapidly evolved coronavirus associated
disease in human is COVID-19 caused by SARS-Corona
virus-2 (SARS-CoV-2) [2]. The nucleotide variations of
the COVID-19 causing coronavirus are closely related

with SARS coronavirus (SARS-CoV), therefore it has been
named SARS-CoV-2 [3]. The SARS-CoV-2 is extremely
infectious and contagious compared to SARS-CoV
which was affected in 2003 [1]. Genetic analysis of all of
these viruses suggests that they all have their ecological
origin in bat population, and transmission of the virus
to humans has likely occurred through an intermediate
animal host. This intermediate animal host might be a
domestic animal, a wild animal, or a domesticated wild
animal that has not been identified clearly yet.

Structure

Coronaviruses encode four structural proteins that
are incorporated into mature enveloped virions: The
transmembrane spike (S), membrane (M), and envelope
(E) proteins, and the soluble nucleocapsid (N) protein
[4]. Spike protein has been imaged at the atomic level
using cryogenic electron microscopy and protrude from
the virion, creating the eponymous corona in electron
micrographs, and mediate fusion of viral and host cell
membranes and responsible for allowing the virus to
attach to and fuse with the membrane of a host cell
[4,5]. E proteins form cationic viroporins that promote
viral assembly and modulate the hostimmune response.
N is an RNA-binding protein that packages the viral RNA
genome. M organizes the assembly and structure of
new virions and is essential for virus formation, virions
are helically shaped and each SARS-CoV-2 virion is 50-
200 nanometers in diameter. M is the most abundant
membrane protein in the viral envelope and anti-M
antibodies are found in plasma of patients infected with
SARS-CoV-2 and other coronaviruses [6,7].
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The SARS-CoV-2 genome is a non-segmented large tousethemasamechanism of cell entry[17]. ACE2 could
positive-sense single-strand RNA virus that belongs to  act as the receptor for SARS-CoV-2 [18]. Studies have
the beta coronavirus genus and with a length of about shown that SARS-CoV-2 has a higher affinity to human
30 kb. It contains a 5'- cap structure and a 3'-poly-A  ACE2 than the original SARS virus strain [5]. SARS-CoV-2
tail [8,9]. The viral genome of SARS-CoV-2 encodes 29 may also use basigin to assist in cell entry [19]. The spike
proteins, including 25 multiple non-structural and four protein are key determinants for virus attachment and
structural proteins. The leader sequence and open entry into target cells and priming by trans membrane
reading frame (ORF) encode non-structural proteins for  protease, serine 2 (TMPRSS2) is essential for entry of
RNA replication and transcriptions. The downstream  SARS-CoV-2 [20]. After a SARS-CoV-2 virion attaches
regions of the genome encode structural proteins, to a target cell, the cell’s protease TMPRSS2 cuts open
including the spike (S) protein, the nucleocapsid (N) the spike protein of the virus, exposing a fusion peptide
protein, the envelope (E) protein, and the membrane in the S2 subunit, and the host receptor angiotensin-
(M) protein [3,10]. Remarkably, the genome of SARS- converting enzyme 2 (ACE2). SARS-CoV-2 cell entry is
CoV-2 shares ~80% sequence homology with that independent of ACE2 catalytic activity. Entry involves 2
of SARS-CoV, a corona virus that caused a large scale spike protein subunits, which mediate distinct functions.
pandemic infection before 18 years ago [11]. The S1 subunit mediates ACE2 attachment through the
receptor-binding domain. The S2 subunit, containing
the fusion peptide and transmembrane domains, drives
fusion of viral and host cell membranes. After fusion, an
endosome forms around the virion, separating it from
the rest of the host cell. The virion escapes when the
pH of the endosome drops or when cathepsin, a host
cysteine protease, cleaves it. The virion then releases
RNA into the cell and forces the cell to produce and
disseminate copies of the virus, which infect more cells
[20,21].

Near 15,000 mutations have occurred on SARS-
CoV-2 [12]. More than 1000 mutations on the S
protein gene have a significant impact on SARS-CoV-2
infectivity [9,13]. These mutations should be put into
the perspective that COVID-19 has globally spread.
The geographical and demographical diversity of the
viral transmission and exogenous and endogenous
genotoxins exposures have stimulated SARS-CoV-2
mutations. If we consider the average number of
mutations per genome, SARS-CoV-2 is mutating slower
than other viruses, such as the flu and common cold  Antigenic Variation
viruses. This is because SARS-CoV-2 belongs to the
coronaviridae family and the Nidovirales order, which
has a genetic proofreading mechanism in its replication
achieved by an enzyme called non-structure protein 14
(NSP14)in synergy with NSP12, i.e., RNA-dependent RNA
polymerase (RdRp) [14]. As a result, SARS-CoV-2 has a
relatively high fidelity in its transcription and replication
process. In general, Coronavirus mutations are created
from three major sources, namely, random errors
in replication, such as genetic drift and spontaneous
genotoxins, viral replication proofreading and defective
repair mechanisms, and host immune responses, such
as destructive gene editing [15].

There is a significant variation in minimal receptor-
binding domain of S-glycoprotein suggests that SARS-
CoV-2 may have alteration in virus binding capacity
and infectivity into the host cell receptor. The novel
glycosylationsitesinthe spike glycoprotein of 2019-nCoV
suggesting that virus may utilize different glycosylation
to interact with its receptors. The appearance of the
virus was accompanied by several distinct antigenic
changes, specifically spike protein which is a key
element for host cell entry of virus and major target of
currently developing vaccines. Some of these mutations
enable the virus to attach to receptors. The Omicron
SARS-CoV-2 variant of concern (VOC lineage B.1.1.529),
SARS-CoV-2, an enveloped, single stranded positive-  which became 8 dominant in many countries during

sense RNA virus, belongs to beta-coronavirus and is  early 2022, includes several sub variants with strikingly
related to two highly pathogenic coronaviruses, SARS- 9 different genetic characteristics [21].

CoV and Middle East respiratory syndrome coronavirus.
Along with M, the coronavirus E protein is one of the
major membrane components in SARS CoV-2. E is SARS-CoV-2 can infect cells of multiple mammalian
a small, 8.5 kDa protein consisting of 75 amino acid  host species 7-9, primarily due to the conservation
residues. In coronaviruses, E is a cationic selective of the angiotensin-converting enzyme 2 (ACE2), the
viroporin, forming a channel across the endoplasmic  primary host cell receptor used for viral entry, across
reticulum Golgi intermediate compartment (ERGIC) mammals10-12. Another essential trait is the ability to
membrane. In SARS-CoV, E mediates the budding and  transmit efficiently within the populations of the novel
release of viruses [4,16]. host. Infections of host populations that do not efficiently
transmit the pathogen further, also known as ‘dead-
end’ hosts, may quickly lead to pathogen extinction

SARS-CoV-2 has sufficient affinity to the receptor within that population. Dogs, which are susceptible to
angiotensin converting enzyme 2 (ACE2) on human cells  SARS-CoV-2 infection but do not efficiently transmit the

Mosa et al. Int J Virol AIDS 2023, 10:085 e Page 2 of 6 e

Transmission Pattern

Replication


https://doi.org/10.23937/2469-567X/1510085

DOI: 10.23937/2469-567X/1510085 ISSN: 2469-567X

virusl are a possible example of a dead-end host. On by CoV disease, although early anti-inflammatory
the other hand, human-to-human transmission is rapid, treatments can effectively preventimmune damage and
with early estimates of the mean number of subsequent reduce the impact of damage to the nervous system.
infections produced by an infectious person in a totally Moreover, the rampant inflammation in response to
naive population [22]. SARS-CoV-2 infection resulted into cytokine storm
associated with release of pro-inflammatory cytokines
and chemokines like IFN-g, IL-1b, IP-10, MCP-1, TNF-a,
G-CSF, MCP-1, IP-10, and MIP-1A, which is reported
1. Droplets transmission: Droplets transmission was  tg severely damage the pulmonary tissues and leads
reported to occur when respiratory droplets (as  to death in severe COVID-19. The blood profile of the
produced when an infected person coughs or  covID-19 affected individuals exhibits leukopenia,
sneezes) are ingested or inhaled by individuals lymphopenia, thrombocytopenia, RNAaemia along
nearby in close proximity [22]; with increased hypersensitive troponin | and aspartate

2. Contact transmission: Contact transmission may aminotransferase levels7 [23].
occur when a subject touches a surface or object

contaminated with the virus and subsequently
touch their mouth, nose, or eyes [22]; In the first pandemic of Covid-19 over 30 million cases

have been diagnosed globally with more than 946,000
fatalities. The rate of Covid-19 has been reported from
South Sudan 70 (10.5%) of the cases had travel history.
The study verified that 230 (34.5%) of the cases had
contact history. Concerning reasons for testing, about
41.1% were suspected whereas 233 (34.9%) and 129
(19.3%) were found confirmed from among the contact
Pathogenesis and high-risk groups. However, a few numbers of cases
were obtained from dead body and discharged from
guarantined settings. There have been around half a
billion confirmed cases, with approximately 5 million

damages the respiratory tract. Aside from the viral 4o ths attributed to the ongoing COVID-19 pandemic,
infection itself, the host response has also been found to while the confirmed cases in Southeast Asia are in the

play a key role in determining the severity of coronavirus range of 50 million.

disease 2019 (COVID-19). The pathophysiology of severe

SARS-CoV-2 infection includes virus damage, endo Clinical Manifestation

theliopathy, and thrombosis, immune-inflammatory Patients with suspected infection usually go to
response, and rennin-angiotensin-aldosterone (RAAS)  health centers with symptoms such as fever over 38.5
system disorder. Direct Viral Damage Through the S ¢ dry cough, shortness of breath and diarrhoea,
protein, SARS-CoV-2 binds to the angiotensin-converting  \hich should be examined for respiratory symptoms
enzyme 2 (ACE2) receptor [22,23]. The cleavage of S [74]. The complete clinical manifestation is not clear
protein by transmembrane protease serine 2 (TMPRSS2)  yet, as the reported symptoms range from mild to
makes coronavirus gain access to host cells. ACE2 and  seyere, with some cases even resulting in death. The
TMPRSS2 are abundantly expressed in pneumocytes, most commonly reported symptoms are fever, cough,
cardiac myocytes, small intestine epithelial cells, myalgia or fatigue, pneumonia, and complicated
and renal proximal tubules, and direct viral injury is a dyspnea, whereas less common reported symptoms
possible mechanism in severe COVID-19. Individuals include headache, diarrhea, hemoptysis, runny nose,
diagnosed with SARS-CoV-2 show symptoms of different  gnd phlegm-producing cough. Patients with mild
classes from fever or mild cough to pneumonia and  symptoms were reported to recover after 1 week while
severe involvement of various organ dysfunctions with  severe cases were reported to experience progressive
a mortality rate from 2% to 4%. In general, the SARS-  respiratory failure due to alveolar damage from the
CoV-2 causes fever, dry cough, generalized weakness, virus, which may lead to death. Cases resulting in
respiratory distress, muscle ache, rhinorrhoea, pleuritic  death were primarily middle-aged and elderly patients
chest pain and to some extent headache, nausea, with pre-existing diseases (tumor surgery, cirrhosis,
vomition, haemoptysis and diarrhoea. A range of hypertension, coronary heart disease, diabetes, and
sickness in children has been reported from SARS-CoV-2  Parkinson’s disease). Case definition guidelines mention
infection. SARS-CoV-2 hasalsobeenimplicatedincausing  the following symptoms: fever, decrease in lymphocytes
damaging effects on the central nervous system (CNS) and white blood cells, new pulmonary infiltrates on
as observed while investigating viral encephalitis cases.  chest radiography, and no improvement in symptoms
Systemic Inflammatory Response Syndrome (SIRS) may  after 3 days of antibiotics treatment. The associated
well be unusually triggered in severe pneumonia caused  clinical presentation include fever, cough, malaise and
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COVID-19:

Epidemiology

3. Aerosol transmission: Aerosol transmission may
occur when respiratory droplets during aerosol
generating procedure mix into the air, forming
aerosols and may cause infection when inhaled
high dose of aerosols into the lungs in a relatively
closed environment [22].

The pathophysiology of SARS-CoV-2 involves a
highly aggressive inflammatory response that primarily
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acute respiratory distress syndrome (ARDS), which is antibodies have been developed from the memory B
reported to be a major cause of increased mortality cells of former COVID-19 patients as potential therapies.
among these immune compromised patients [22]. Although the neutralization capabilities of certain
antibodies are believed to be effective against SARS-
CoV-2 and thereby have protective effects, B cells can
Host innate immune response against SARS-CoV-2  also produce non-neutralizing antibodies. The release
Accumulating evidence indicates that SARS-CoV-2  of non-neutralizing antibodies could potentially initiate
infects the epithelial cells of the respiratory tract and a process known as antibody-dependent enhancement
lungs, as well as epithelial and no epithelial cells of other ~ (ADE) of the disease. Rather than offer protective effects
organs that express the ACE2 receptor, which initiates  against SARS-CoV-2, these alternative non-neutralizing
an antiviral immune response upon detection of the antibodies could instead enhance SARS-CoV-2 infection
virus. As an evolutionarily conserved system of cellular by ADE [25].
and chemical defenses, the innate immune system is
crucial to pathogen detection and restriction as well
as the subsequent activation of an adaptive immune  Molecular Technique
response [25].

Host Immune Response

Laboratory Diagnosis

Detection of SARS-CoV-2 nucleic acid: There are
T cell response two available categories for RNA amplification tests for
SARS-CoV-2; rRT-PCR and loop-mediated isothermal
amplification (LAMP). For SARS-CoV-2 detection,
protocols of rRT-PCR were approved by WHO and
the US Food and Drug Administration (FDA), whereas
the isothermal amplification assays have not been
authorized. For diagnosis of RNA virus infections, RT-
PCR is the most common tool due to its accuracy and
popularity. Additionally, less common amplification
assays other than PCR are also used in the detection of
RNA viruses. Nonetheless, the accuracy of nucleic acid
amplification tests is ultimately affected by mutations in
the sequences targeted by test primers [26].

Once an individual becomes infected with SARS-
CoV-2, the virus will remain in its incubation period
for between 4 and 5 days before the patient begins
to develop symptoms. Approximately one week
after COVID-19 symptoms begin, both B and T cell
responses can be detected in the blood. Early studies
conducted on some of the first COVID-19 patients found
that mononuclear cells, which most likely included
monocytes and T cells, accumulated within the lungs,
whereas low levels of hyperactive T cells were identified
in the peripheral blood. The presence of T cells in such
low levels within the blood suggests that rather than

remain within the bloodstream, T cells travel from the Different qualitative rRT-PCR protocols for SARS-
blood into the infected organs to mitigate the immune  CoV-2 diagnosis were developed by different countries.
response [25]. Two diagnostic rRT-PCR-based assays are accepted for

procurement under Emergency Use Listing procedure;
Genesig Real-Time PCR Coronavirus (Primerdesign Ltd,
Humoral immunity depends on the ability of B Southampton, UK) and Cobas SARS-CoV-2 6800/8800
cells to successfully transform into plasmocytes and system (Roche Molecular Systems). The Cobas 6800
produce antibodies. The production of antibodies to  SARS-CoV-2 system from Roche was recently evaluated
COVID-19 is largely dependent upon the response by Roche-independent researchers and found to be
by T follicular helper cells, which typically occurs one reliablefordetecting SARS-CoV-2 RNAin nasopharyngeal
week after COVID-19 symptoms begin. To date, a specimens [26].
total of 19 neutralizing antibodies are produced by
B cells in COVID-19 patients. Whereas nine of the
identified neutralizing antibodies to SARs-CoV-2 bind Immunodiagnostic point-of-care tests generating
to the receptor-binding domain (RBD) of the spike (S) rapid results (in less than 1 hour) are less complex
protein of this virus molecule, eight other neutralizing than molecular tests. Based on current evidence,
antibodies target the N-terminal region of the upper S  seroconversion for SARS-CoV-2 was found to occur
protein and the remaining two antibodies bind to other  between 7 and 11 days after onset of symptoms.
nearby regions. Consequently, antibody detection assays might be

The COVID-19 antibody response has been identified impractical for diagnosis of acute (current) infection
to begin between 4 and 8 days after symptoms begin; at the early stage. Nonetheless, these tests may be
however, the neutralizing activities of these antibodies  Useful in epidemiological surveillance (retrospective
do not begin until at least 2 weeks after symptom onset. ~ €valuation), contact tracing and research studies
Although the long-term stability of these neutralizing 2@ddressing neutralizing antibodies [26].
antibodies has not yet been confirmed, they have the Serological tests
potential, with the assistance of memory B cells, to
prevent against reinfection if a patient encounters Many commercially available serological kits
SARS-CoV-2 again in the future. Several monoclonal have been granted Emergency Use Licenses from
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the FDA to detect antibodies against SARS-CoV-2. treatment of hospitalized adult patients with COVID-19
Such tests are mostly based on the principles of requiring supplemental oxygen. Bebtelovimab was
immunochromatography, chemiluminescence or ELISA  for the treatment of symptomatic mild to moderate
to detect IgG or IgG and IgM in serum. Serodiagnosis COVID-19 and it neutralizing human IgG1lk monoclonal
is believed to be useful in convalescent patients with  antibody targeting the spike protein of SARS-CoV-2.
negative PCR findings, as the accuracy of molecular Dexamethasone was recommended in patients with
assays is influenced by viral shedding dynamics. confirmed COVID-19 who require supplemental oxygen
However, cross-reactivity with other antibodies is a including those who require mechanical ventilation.
major challenge to serological tests. In fact, the profile
of the humoral immune response to SARS-CoV-2 is still
partially unknown [26]. People with close contacts and suspicious exposure
need to be advised to have a 14-day health observation
duration, which starts from the last day of contact
Rapid diagnostic tests (RDTs) that are authorized by ~ with the SARS-CoV-2 infected patients or suspicious
the Food and Drug Administration to diagnose severe environmental publicity. When displaying any sign and
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)  symptom, mainly fever, respiration signs like coughing,
infection are either nucleic acid amplification tests to  shortness of breath, or diarrhoea, they must reach out
detect genes or antigen-based immunoassays to detect for medical attention right now. Contact surveillance
proteins of SARS-CoV-2. RDTs are approved for use in  has to be allotted for people who had been exposed to
persons with symptoms of coronavirus disease 2019 accidental contact, low-level exposure to suspected or
(Covid-19) and in asymptomatic persons who are close  confirmed sufferers, i.e. checking any symptoms whilst
contacts of a person with Covid-19 or who have beenin  concluding everyday activities.
a potential high-risk transmission setting. Symptomatic
persons should undergo testing as soon as possible,
guarantine while awaiting test results, and consider
retesting if they have a negative RDT, particularly
if they have a high pretest probability of infection.
Asymptomatic persons with a known exposure to SARS-
CoV-2 should undergo testing 5 to 7 days after exposure,
and if the RDT is negative, they should undergo testing
again 2 days later [26].

Prevention

Rapid Diagnostic Testing for SARS-CoV-2

Patients withasuspectedinfection should beisolated,
monitored, and diagnosed in the hospital as quickly as
possible. Doctors ought to make suggestions supported
the affected person’s situation. Patients with mild signs
and suspected infection may additionally remember in-
home isolation and domestic care. Suspected infected
with severe symptoms and those who have to stay in the
health facility for remark through physician’s judgment
have to observe the isolation guidelines for suspected
Treatment patients. International site visitors should take ordinary
precautions while getting into and leaving the affected
regions, which includes avoiding near contacts with
human beings with acute breathing infection, washing
hands frequently, mainly after contacting with theill or
their surrounding environment; following appropriate
coughing etiquette [23].

Respiratory support has to be given to patients with
hypoxic respiration failure and acute respiratory distress
syndrome. At the pandemic time of covid-19 there is no
single specific antiviral therapy for COVID-19 and the
main treatments are supportive. Recombinant IFN with
ribavirin only has limited effects against SARS-CoV-2
infection [27,28]. High-throughput oxygen therapy and References
continuous positive airway pressure (CPAP) ventilation | Hossain G, Javed A, Akter S, Saha S (2021) SARS-
are both effective supportive therapies and target CoV-2 host diversity: An update of natural infections and
blood SpOZ should be 88%-90%. Invasive mechanical experimental evidence. J Microbiol Immunol Infect 54: 175-
ventilation is used as a last resort. The results of a 181.
recent study with 100 patients have demonstrated that 2. Wu Y, Ho W, Huang Y, Jin DY, Li S, et al. (2020) SARS-
chloroquine phosphate is more effective than control CoV-2 is an appropriate name for the new coronavirus.
treatment in inhibiting the exacerbation of pneumonia, Lancet 395: 949-950.
improving lung imaging findings, promoting a virus- 3. Gorbalenya AE, Baker SC, Baric RS, Groot RJd, Drosten

. - - - C, et al. (2020) The species severe acute respiratory
negative conversion, and shortening the di rse.
egative conversion, and shortening the disease course syndrome-related coronavirus: classifying 2019-nCoV and

Previously, tocilizumab, also known as atlizumab, naming it SARS-CoV-2. Nat Microbiol 5: 536-544.
prescribed for two patients with COVID-19 infection in

Iran and has shown promising results. This drug is an 4. Wu G, Liu Y, Yang Y, Zhang P, Zhong W, Wang Y, et al.

(2020) Analysis of therapeutic targets for SARS-CoV-2 and

immunosuppressive humanized monoclonal antibody discovery of potential drugs by computational methods.
against the interleukin-6 receptor (IL-6R) and mainly Acta Pharm Sin B 10: 766-788.

used for the treatment of rheumatoid arthritis (RA)and 5 Wrapp D, Wang N, Corbett KS, Goldsm JA, Hsieh CL, et
IL-6 is a cytokine that plays an important role in immune al. (2020) Cryo-EM structure of the 2019-nCoV spike in the
response [28]. Recently, Baricitinib was inhibitor, for the prefusion conformation. Science 367: 1260-1263.

Mosa et al. Int J Virol AIDS 2023, 10:085 e Page 5 0f 6 e


https://doi.org/10.23937/2469-567X/1510085
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7315156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7315156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7315156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7315156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095448/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095448/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095448/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095448/
https://pubmed.ncbi.nlm.nih.gov/32292689/
https://pubmed.ncbi.nlm.nih.gov/32292689/
https://pubmed.ncbi.nlm.nih.gov/32292689/
https://pubmed.ncbi.nlm.nih.gov/32292689/
https://pubmed.ncbi.nlm.nih.gov/32075877/
https://pubmed.ncbi.nlm.nih.gov/32075877/
https://pubmed.ncbi.nlm.nih.gov/32075877/

DOI: 10.23937/2469-567X/1510085

ISSN: 2469-567X

10.

1.

12.

13.

14.

15.

16.

17.

Chen N, Zhou M, Dong X, Qu J, Gong F, et al. (2020)
Epidemiological and clinical characteristics of 99 cases of
2019 novel coronavirus pneumonia in Wuhan, China: A
descriptive study”. Lancet 395: 507-513.

Mandelbaum RF (2020) Scientists Create Atomic-Level
Image of the New Coronavirus’s Potential Achilles Heel.

Fan W, Su Z, Bin Y, Yan-Mei C, Wen W, et al. (2020) A new
coronavirus associated with human respiratory disease in
China. Nature 579: 265-269.

Jiahui C, Rui W, Menglun W, Guo-Wei W (2020) Mutations
strengthened SARS-CoV-2 infectivity. J Mol Biol 432: 5212-
5226.

Rui W, Yuta H, Yong-Hui Z, Changchuan Y, Guo-Wei
W (2020) Host immune response driving SARS-CoV-2
evolution. Viruses 12: 1095.

Drosten C, Glinther S, Preiser W, Van der Werf S, Brodt
HR (2003) Identification of a novel coronavirus in patients
with severe acute respiratory syndrome. N Engl J Med 348:
1967-1976.

Rui W, Yuta H, Changchuan Y, Guo-Wei W (2020)
Mutations on COVID-19 diagnostic targets. Genomics 112:
5204-5213.

Bette K, Will MF, Sandrasegaram G, Hyejin Y, James T,
et al. (2020) Tracking changes in SARS-CoV-2 Spike:
evidence that D614G increases infectivity of the COVID-19
virus. Cell 182: 812-827.

Marion S, Lorenzo S, Etienne D, Bruno C, Isabelle | (2014)
Insights into RNA synthesis, capping, and proofreading
mechanisms of SARS-coronavirus. Virus Res 194: 90-99.

Nathan DG, William PH, Angela LR (2020) Making sense of
mutation: what D614G means for the COVID-19 pandemic
remains unclear. Cell 182: 794-795.

Aronson JK (2020) Coronaviruses — a general introduction.
CEBM 2020.

Xu X, Chen P, Wang J, Feng J, Zhou H, et al. (2020)
Evolution of the novel coronavirus from the ongoing Wuhan
outbreak and modeling of its spike protein for risk of human
transmission. Sci China Life Sci 63: 457-460.

Mosa et al. Int J Virol AIDS 2023, 10:085

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28

Letko M, Marzi A, Munster V (2020) Functional assessment
of cell entry and receptor usage for SARS-CoV-2 and other
lineage B betacoronaviruses. Nat Microbiol 5: 562-569.

Wang K, Chen W, Zhou YS, Lian JQ, Zhang Z, et al. (2020)
SARS-CoV-2 invades host cells via a novel route: CD147-
spike protein.

Hoffman M, Kliene-Weber H, Kriiger N, Herrler T, Erichsen
S, et al. (2020) SARS-CoV-2 Cell Entry Depends on ACE2
and TMPRSS2 and Is Blocked by a Clinically Proven
Protease Inhibitor. Cell 181: 271-280.

Kumar KS, Maury VK, Prasad AK, Bhatt MLB, Saxena SK
(2020) Structural, glycosylation and antigenic variation
between 2019 novel coronavirus (2019-nCoV) and SARS
coronavirus (SARS-CoV). Virusdisease 31: 13-21.

Sasmita PA, Sha M, Yu-Ju W, Yu-Ping M, Rui-Xue, et al.
(2020) Epidemiology, causes, clinical manifestation and
diagnosis, prevention and control of coronavirus disease
(COVID-19) during the early outbreak period: A scoping
review. Infect Dis Poverty 9: 29.

Pooja S, Sonam T, Shailesh KP, Kuldeep D, Ram C (2020)
SARS-CoV-2/COVID-19 and its Transmission, Prevention,
Treatment and Control — An Update. J Pure Appl Microbiol
14: 945-956.

Cao M, D. Zhang, Wang Y, Lu Y, Zhu X, et al. (2020)
Clinical Features of Patients Infected with the 2019 Novel
Coronavirus (COVID-19) in Shanghai, China. MedRxiv.

Benedette C (2020) Coronavirus: B Cells and T Cells. News
Medical Life Science.

Abduljalil JM (2020) Laboratory diagnosis of SARS-CoV-2:
available approaches and limitations. New Microbes New
Infect 36: 100713.

Huang C, Wang Y, Li X, Ren L, Zhao J (2020) Clinical
features of patients infected with 2019 novel coronavirus in
Wuhan, China. Lancet 395: 497-506.

.Mohsen R, Vida G, Zahra T (2020) Immune responses

and pathogenesis of SARS-CoV-2 during an outbreak in
Iran: Comparison with SARS and MERS. Rev Med Virol
30: e2107.

i

;

CLINMED

INTERNATIONAL LIBRARY

Ui

e Page 6 of 6 e



https://doi.org/10.23937/2469-567X/1510085
https://pubmed.ncbi.nlm.nih.gov/32094589/
https://pubmed.ncbi.nlm.nih.gov/32094589/
https://pubmed.ncbi.nlm.nih.gov/32094589/
https://www.biorxiv.org/content/10.1101/2020.03.14.988345v1
https://www.biorxiv.org/content/10.1101/2020.03.14.988345v1
https://www.biorxiv.org/content/10.1101/2020.03.14.988345v1
https://pubmed.ncbi.nlm.nih.gov/32142651/
https://pubmed.ncbi.nlm.nih.gov/32142651/
https://pubmed.ncbi.nlm.nih.gov/32142651/
https://pubmed.ncbi.nlm.nih.gov/32142651/
https://pubmed.ncbi.nlm.nih.gov/32206694/
https://pubmed.ncbi.nlm.nih.gov/32206694/
https://pubmed.ncbi.nlm.nih.gov/32206694/
https://pubmed.ncbi.nlm.nih.gov/32206694/
https://pubmed.ncbi.nlm.nih.gov/32183901/
https://pubmed.ncbi.nlm.nih.gov/32183901/
https://pubmed.ncbi.nlm.nih.gov/32183901/
https://pubmed.ncbi.nlm.nih.gov/32183901/
https://pubmed.ncbi.nlm.nih.gov/32183901/
https://microbiologyjournal.org/sars-cov-2-covid-19-and-its-transmission-prevention-treatment-and-control-an-update/
https://microbiologyjournal.org/sars-cov-2-covid-19-and-its-transmission-prevention-treatment-and-control-an-update/
https://microbiologyjournal.org/sars-cov-2-covid-19-and-its-transmission-prevention-treatment-and-control-an-update/
https://microbiologyjournal.org/sars-cov-2-covid-19-and-its-transmission-prevention-treatment-and-control-an-update/
https://www.medrxiv.org/content/10.1101/2020.03.04.20030395v1
https://www.medrxiv.org/content/10.1101/2020.03.04.20030395v1
https://www.medrxiv.org/content/10.1101/2020.03.04.20030395v1
https://www.news-medical.net/health/Coronavirus-B-Cells-and-T-Cells.aspx
https://www.news-medical.net/health/Coronavirus-B-Cells-and-T-Cells.aspx
https://pubmed.ncbi.nlm.nih.gov/32607246/
https://pubmed.ncbi.nlm.nih.gov/32607246/
https://pubmed.ncbi.nlm.nih.gov/32607246/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/32267987/
https://pubmed.ncbi.nlm.nih.gov/32267987/
https://pubmed.ncbi.nlm.nih.gov/32267987/
https://pubmed.ncbi.nlm.nih.gov/32267987/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://gizmodo.com/scientists-create-atomic-level-image-of-the-new-coronav-1841795715
https://gizmodo.com/scientists-create-atomic-level-image-of-the-new-coronav-1841795715
https://pubmed.ncbi.nlm.nih.gov/32015508/
https://pubmed.ncbi.nlm.nih.gov/32015508/
https://pubmed.ncbi.nlm.nih.gov/32015508/
https://pubmed.ncbi.nlm.nih.gov/32710986/
https://pubmed.ncbi.nlm.nih.gov/32710986/
https://pubmed.ncbi.nlm.nih.gov/32710986/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7599751/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7599751/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7599751/
https://pubmed.ncbi.nlm.nih.gov/12690091/
https://pubmed.ncbi.nlm.nih.gov/12690091/
https://pubmed.ncbi.nlm.nih.gov/12690091/
https://pubmed.ncbi.nlm.nih.gov/12690091/
https://pubmed.ncbi.nlm.nih.gov/32966857/
https://pubmed.ncbi.nlm.nih.gov/32966857/
https://pubmed.ncbi.nlm.nih.gov/32966857/
https://www.sciencedirect.com/science/article/pii/S0092867420308205
https://www.sciencedirect.com/science/article/pii/S0092867420308205
https://www.sciencedirect.com/science/article/pii/S0092867420308205
https://www.sciencedirect.com/science/article/pii/S0092867420308205
https://pubmed.ncbi.nlm.nih.gov/25451065/
https://pubmed.ncbi.nlm.nih.gov/25451065/
https://pubmed.ncbi.nlm.nih.gov/25451065/
https://www.sciencedirect.com/science/article/pii/S0092867420308175
https://www.sciencedirect.com/science/article/pii/S0092867420308175
https://www.sciencedirect.com/science/article/pii/S0092867420308175
https://www.cebm.net/covid-19/coronaviruses-a-general-introduction/
https://www.cebm.net/covid-19/coronaviruses-a-general-introduction/
https://pubmed.ncbi.nlm.nih.gov/32009228/
https://pubmed.ncbi.nlm.nih.gov/32009228/
https://pubmed.ncbi.nlm.nih.gov/32009228/
https://pubmed.ncbi.nlm.nih.gov/32009228/

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction SARS-CoV-2 
	Structure
	Replication
	Antigenic Variation 
	Transmission Pattern 
	Pathogenesis
	Epidemiology
	Clinical Manifestation 
	Host Immune Response 
	T cell response 
	B cell response 

	Laboratory Diagnosis 
	Molecular Technique 
	Immunodiagnostic approaches 
	Serological tests 
	Rapid Diagnostic Testing for SARS-CoV-2 

	Treatment
	Prevention
	References

