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Abstract. — The World Health Organization
(WHO) has issued a warning that, although the
2019 novel coronavirus (COVID-19) from Wu-
han City (China), is not pandemic, it should be
contained to prevent the global spread. The
COVID-19 virus was known earlier as 2019-nCoV.
As of 12 February 2020, WHO reported 45,171
cases and 1115 deaths related to COVID-19.
COVID-19 is similar to Severe Acute Respirato-
ry Syndrome coronavirus (SARS-CoV) virus in
its pathogenicity, clinical spectrum, and epide-
miology. Comparison of the genome sequenc-
es of COVID-19, SARS-CoV, and Middle East
Respiratory Syndrome coronavirus (MERS-CoV)
showed that COVID-19 has a better sequence
identity with SARS-CoV compared to MERS CoV.
However, the amino acid sequence of COVID-19
differs from other coronaviruses specifically in
the regions of 1ab polyprotein and surface gly-
coprotein or S-protein. Although several ani-
mals have been speculated to be a reservoir
for COVID-19, no animal reservoir has been al-
ready confirmed. COVID-19 causes COVID-19
disease that has similar symptoms as SARS-
CoV. Studies suggest that the human receptor
for COVID-19 may be angiotensin-converting en-
zyme 2 (ACE2) receptor similar to that of SARS-
CoV. The nucleocapsid (N) protein of COVID-19
has nearly 90% amino acid sequence identi-
ty with SARS-CoV. The N protein antibodies of
SARS-CoV may cross react with COVID-19 but
may not provide cross-immunity. In a similar
fashion to SARS-CoV, the N protein of COVID-19
may play an important role in suppressing the
RNA interference (RNA/) to overcome the host
defense. This mini-review aims at investigating
the most recent trend of COVID-19.
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Introduction

In Wuhan (Hubei Province, China) several
cases of pneumonia patients were admitted in

hospitals from December 2019'. 2019 Corona-
virus (COVID-19) is the etiological agent in the
reported cases’. The disease has been named
as COVID-19 by World Health Organization
(WHO). COVID-19 disease may manifest either
as an asymptomatic infection or a mild to severe
pneumonia. COVID-19 disease outbreaks caused
significant mortality and morbidity in China com-
pared to the rest of the world>. The COVID-19
strains are genetically related with (Severe Acute
Respiratory Syndrome coronavirus) SARS-CoV
and Middle East Respiratory Syndrome corona-
virus (MERS-CoV)’. Surprisingly, the epidemiol-
ogy of COVID-19 is similar to SARS-CoV*. The
genome of COVID-19 shares sequence identity
with both SARS-CoV and MERS-CoV°. With
high incidence of COVID-19 cases in China and
its spread to the other parts of the world, despite
undertaking strict quarantine measures, the like-
lihood of WHO declaring COVID-19 a pandemic
cannot be ruled out.

This mini-review is focused on recent and
current trends on COVID-19 genome, morphol-
ogy, clinical disease, epidemiology, laboratory
diagnosis, and molecular aspects of Nucleocapsid
protein.

Genome of COVID-19

Comparison of the genome sequences of the
COVID-19, SARS-CoV, and MERS-CoV showed
that 2019-CoV has a better sequence identity with
SARS-CoV than the MERS CoV®. The COVID-19
amino acid sequence varies from other coronavi-
ruses exclusively in the regions of lab polyprotein
and surface glycoprotein or S-protein. S-protein
has two subunits with one subunit binding direct-
ly to the host receptor aiding the virus entry into
cells. The RNA binding domain of the S-protein
in COVID-19 has a higher homology with SARS-
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CoV. Though some of the residues critical for
binding the receptor are different, overall the
non-identical residues did not alter the structural
conformation. Studies™ suggest that the human
receptor for COVID-19 could be angiotensin-con-
verting enzyme 2 (ACE2). Other coronaviruses
including SARS-CoV gain entry into human cells
through ACE2’.

Morphology of COVID-19

Coronaviruses are enveloped, pleomorphic
or spherical particles, 150 to 160 nm in size,
associated with positive single stranded RNA,
unsegmented, nucleoprotein, capsid, matrix,
and S-protein (Figure 1). Important viral pro-
teins are nucleocapsid protein (N), membrane
glycoprotein (M), and spike glycoprotein (S)".
COVID-19 differs from other coronaviruses by
encoding an additional glycoprotein that has
acetyl esterase and hemagglutination (HE) prop-
erties®.

Nucleocapsid (N) Protein of COVID-19
Antibodies generated against the N protein of
SARS-CoV may cross react with COVID-19",
The heterophilic antibodies of SARS-CoV may
not provide cross protection to COVID-19. Nev-
ertheless, they can be used for diagnostic purpos-

es. Another potential role of SARS-CoV N pro-
tein is its ability to counter host immune response
as a viral suppressor protein of RNAi (VSR)"2.
The VSRs suppress the RNAi at the pre-dicer or
post-dicer level to overcome the host defense to
establish infection''°.

VSR Activity of COVID-19 N-Protein

We performed a Clustal W analysis of
N-protein of SARS-CoV and COVID-19 by
NCBI amino acid blast that demonstrated
more than 90% sequence identity with each
other (Figure 2). Therefore, the N-protein of
COVID-19 may act in a similar fashion to
SARS-CoV as a VSR to counter the host de-
fense mechanism.

Clinical Presentation

The most convincing mode of transmission
of COVID-19 is inhalation of infectious aero-
sols'”. The incubation period is approximately
3-14 days. COVID-19 may cause disease ranging
from asymptomatic to fatal disease. In elderly
patients, COVID-19 infects the lower respiratory
tract with the potential of leading to fatal pneu-
monia'®?2, Other non-specific symptoms include
fever, cough, myalgia, dyspnea with or without
diarrhea>??. In the second week of infection, it
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Figure 1. Coronavirus schematic diagram. (Courtesy from Dr. lan M Mackay, Ph.D.).
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Figure 2. Clustal W analysis for nucleocapsid (N) protein of SARS-CoV and COVID-19.

progresses to hypoxemia, difficulty in breathing
and acute respiratory distress syndrome (AR-
DS)*. Patients at this stage may require mechan-
ical ventilation in Intensive Care Unit (ICU) with
quarantine facilities. Secondary bacterial infec-
tions may set in leading to secondary bacterial
pneumonia.

Epidemiology

Outbreaks of COVID-19 have been document-
ed to have originated from ‘wet markets’ in South
China from wild animals. It is very intriguing to
note that the SARS outbreak in Southern China in
2002 and the current outbreak of COVID-19 hap-
pened in winter due to exposure to live animals
sold in markets. Primary examinations revealed
some environmental specimens were positive for
COVID-19 in Huanan Seafood Market, Wuhan''.
Based on the WHO report, although the market-
place was deemed positive for COVID-19, no
specific association with an animal is confirmed
yet. Snake was found to be a possible reservoir
but it was dismissed by some scholars**. Many re-
searchers speculated that these viruses have wide
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range of animal and bird reservoirs®. Researchers
are working to establish a possible animal reser-
voir for COVID-19%.

Initially the patients that contracted the disease
had activities related to the market. Surprising-
ly some confirmed COVID-19 positive patients
did not visit the suspected market. Health care
workers in various countries are affected from
the infected patients. This indicates that human
to human transmission of COVID-19 is highly
likely?%%. In addition to aerosol and large respi-
ratory droplets, COVID-19 may also be present in
the stool and urine of affected patients with diar-
rheal symptoms. As of 12 February 2020, WHO
reported 45,171 cases and 1115 deaths globally
related to COVID-19. Statistical data demonstrate
that 99% of the infections and 99.9% of deaths
related to COVID-19 occurred in China. Mea-
sures are being undertaken by WHO to contain
the spread of COVID-19? WHO situation reports
as of 12 February 2020 indicates that COVID-19
is spreading globally in a rapid manner (Figure 3)
(Table I). Scientists are trying to develop drugs
for COVID-19 by conducting drug trials on ani-
mals in Wuhan, China®.
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Figure 3. WHO Situation report dated 12 February 2020. (Adapted from WHO).

Table I. Confirmed COVID-19 cases and deaths (WHO data as of 10 February 2020).

\XWHO region Confirmed cases Total cases

Western specific region

China 44,730 1114

Other than China 155 1
South-East region 38 0
Region of the Americas 20 0
European region 45 0
Eastern Mediterranean region 8 0
Other (Cruise ship cases in Japanese territorial water) 175 0

Laboratory Diagnosis Conclusions

Nasal secretions, blood, sputum, and bron-
choalveolar lavage (BAL) collected from sus-
pected patients are used as clinical specimens.
The samples are subjected to specific serological
and molecular tests specific for COVID-19 for
laboratory diagnosis. Serological tests employ
enzyme linked immunosorbent assay (ELISA)
or Western blots that detects specific COVID-19
proteins. Molecular approaches are based on
Real Time-PCR (RT-PCR) or Northern blot hy-
bridization targeting specific COVID-19 genes®'.
Viral antigens present in the clinical specimens
are detected by using direct immune fluorescent
assay (IFA).

COVID-19 outbreak from China has the po-
tential to reach pandemic proportion if it is not
appropriately contained. COVID-19 symptoms
are milder, but infectivity is higher compared to
SARS-CoV and MERS-CoVCOVID-19; it may
be considered as a severe public health threat of
this decade. The drug for COVID-19 is distant
and therefore COVID-19 spread may be con-
tained by following strict quarantine protocols.
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