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ABSTRACT

The 2019-nCoV has been identified as the reason of an outbreak of respiratory iliness in Wuhan, Hubei Province, China
beginning in December 2019. This outbreak had spread to 19 countries with 11,791 confirmed cases, including 213
deaths, as of January 31, 2020. The WHO declared it as a Public Health Emergency of International Concern. This study
analyzed and discussed 70 research articles published until January 31, 2020 for a better understanding of the virology,
pathogenesis, mode of transmission, classification, genome structure of this virus. Studies thus far have shown
origination in link to a seafood market in Wuhan, but specific animal association has not been confirmed. The reported
symptoms include fever, cough, fatigue, pneumonia, headache, diarrhea, hemoptysis, and dyspnea. Preventive
measures like masks, hand hygiene practices, avoidance of public contact, case detection, contact tracing, and
quarantines are being suggested for reducing the transmission. To date, no specific antiviral treatment is proven
effective; hence, infected people primarily rely on symptomatic treatment and supportive care. Although these studies
had relevance to control a public emergency, more research need to be conducted to provide valid and reliable ways to
manage this kind of public health emergency in both short- and long- term. Coronaviruses (CoV) belong to the genus
Coronavirus with its high mutation rate in the Corona viridae. The objective of this review article was to have a primary

opinion about the disease mode of transmission, virology in this early stage of COVID-19 outbreak.
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Introduction

Coronaviruses (CoV) belong to the genus Coronavirus in
the Coronaviridae. All CoVs are pleomorphic RNA viruses
characteristically containing crown-shape peplomers
with 80-160 nM in size and 27-32 kb positive polarity.[1]
Recombination rates of CoVs are very high because of
constantly developing transcription errors and RNA
Dependent RNA Polymerase (RdARP) jumps.[2] With its
high mutation rate, Coronaviruses are zoonotic
pathogens that are present in humans and various
animals with a wide range of clinical features from
asymptomatic course to requirement of hospitalization
in the intensive care unit; causing infections in
respiratory, gastrointestinal, hepatic and neurologic
systems.[3] They were not considered as highly
pathogenic for humans until they have been seen with
the severe acute respiratory syndrome (SARS) in the
Guangdong state of China for the first time in 2002 and
2003. Before these outbreaks, there were the two most
known types of CoV as CoV 0OC43 and CoV 229E that
have mostly caused mild infections in people with an
adequate immune system.[3, 4] Approximately ten years

after SARS this time, another highly pathogenic CoV,
Middle East Respiratory Syndrome Coronavirus (MERS-
CoV) has emerged in the Middle East countries.[5] In
December 2019, 2019 novel Coronavirus (nCoV), which
is another public health problem, has emerged in the
Huanan Seafood Market, where livestock animals are
also traded, in Wuhan State of Hubei Province in China
and has been the focus of global attention due to a
pneumonia epidemic of unknown cause.[6] At first, an
unknown pneumonia case was detected on December
12, 2019, and possible influenza and other coro-
naviruses were ruled out by laboratory testing. Chinese
authorities announced on January 7, 2020 that a new
type of Coronavirus (novel Coronavirus, nCoV) was
isolated.[7] This virus was named as 2019-nCoV by WHO
on January 12 and COVID-19 on 11 February 2020. As of
February 12, 2020, a total of 43.103 confirmed cases
and 1.018 deaths have been announced.[8] When given
where the first case origi-nated, the infection were
transmitted probably as zoonotic agent (from animal to
human). The increase in the number of cases in Wuhan
city and internationally after closing the market and
evacuation of the cases in China has indicated a second
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transmission from human-to-human. New cases are
identified, primarily in other Asian countries and in
many countries such as the trans-oceanic USA and
France (Table 1).The objective of this review article was
to have a prelimi-nary opinion about the disease, the
ways of treatment, and prevention in this early stage of
this outbreak.

VIROLOGY-PATHOGENESIS

Coronaviruses are viruses whose genome structure is
well known among all RNA viruses. Two-thirds of RNA
they have encodes viral polymerase (RdRp), RNA
synthesis materials, and two large nonstructural
polyproteins that are not involved in host response
modulation (ORF1a-ORF1b). The other one-third of the
genome encodes four structural proteins (spike (S),
envelope (E), membrane (M) ve nucleocapsid (N), and
the other helper proteins.[9,10] Although the length of
the CoV genome shows high variability for
ORF1a/ORF1b and four structural proteins, it is mostly
associated with the number and size of accessory
proteins. [ 9 ,10] The first step in virus infection is the
interaction of sensitive human cells with Spike Protein.
Genome encoding occurs after entering to the cell and
facilitates the expression of the genes that encode
useful accessory proteins, which advance the adaptation
of CoVs to their human host. [10] Genome changes
resulting from recombination, gene exchange, gene
insertion, or deletion are frequent among CoVs, and this
will take place in future outbreaks as in past epidemics.
As a result of the studies, the CoV subfamily is rapidly
expanding with new generation sequencing applications
that improve the detection and definition of novel CoV
species. In conclusion, CoV classification is continually
changing. According to the most recent classification of
The International Committee on Taxonomy of Viruses
(ICTV), there are four genera of thirty-eight unique
species.[11] SARS-CoV and MERS-CoV that attach to the
host cell respectively bind to cellular receptor
angiotensin-converting enzyme 2 (SARS-CoV associated)
and cellular receptor of dipeptidyl peptidase 4 (MERS-
CoV associated).[12] After entering the cell, the viral
RNA manifest itself in the cytoplasm. Genomic RNA is
compress and polyadenylated, and encodes different
structural and non-structural polypeptide genes. These
polyproteins are split by proteases that exhibit
chymotrypsin-like activity.[10, 12] The resulting complex
drives (-) RNA production through both replication and
transcription. During replication, full-length (-) RNA
copies of the genome are produced and used as a
template for full-length (+) RNA genomes.[9, 10] During
transcription, a subset of 7-9 sub-genomic RNAs,
including those encoding all structural proteins, are
produced by discontinuous transcription. Viral
nucleocapsids are combined from genomic RNA and R

protein in the cytoplasm and then are budded into the
lumen of the endoplasmic reticulum. Virions are then
released from the previously affected cell through
exocytosis. The released viruses can infect kidney cells,
liver cells, intestines, and T lymphocytes, as well as the
lower respiratory tract, where they form the main
symptoms and signs. [12] Remarkably, CDT lymphocytes
were found to be lower than 200 cells/mm3 in three
patients with SARS-CoV infection. MERS-CoV is able to
affect human dendritic cells and macrophages in-vitro. T
lymphocytes are also a target for the pathogen due to
the characteristic CD26 rosettes. This virus can make the
antiviral T-cell response irregular due to the stimulation
of T-cell apoptosis, thus causing a collapse of the
immune system.[13, 14]

SOURCES & MODES OF TRANSMISSION

CoVs have been defined as a novel respiratory tract
virus in the samples collected from the person who carry
symptoms of respiratory tract infection in 1962.[20] This
is a big family of viruses that are common in various
animal species, including camels, cattle, cats, and bats.
Rarely, animal CoVs can infect humans and, as a result,
may spread among humans during epidemics such as
MERS, SARS, and COVID-19.[18-19] At the onset of
major outbreaks caused by CoVs, palm cats have been
proposed to be a natural reservoir of Human CoVs for
SARS and dromedary camels for MERS.[15] However,
more advanced virological and genetic studies have
shown that bats are reservoir hosts of both SARS-CoV
and MERS-CoV and before these viruses spread to
humans, they use the other responsible animals as
intermediate hosts. Studies have reported that most of
the bat CoVs are the gene source of alpha-CoV and beta-
CoVs, while most of the bird CoVs are the gene source of
gamma-CoVs and delta-CoVs.[15] In recent studies, it
has been observed that the novel virus causing
epidemics coincides with the CoV isolated in bats.
Presence of wild animal trade in Huanan Seafoods
Market where the first cases appeared, supports this
finding.[16, 17] After the first outbreak, secondary cases
began to be reported after approximately ten days.
Moreover, while these new patients had no contact with
the marketplace, they had a history of contact with
humans there. Confirmed recent reports from many
infected healthcare workers in Wuhan show that
human-to-human transmission can occur. As in SARS
and MERS epidemics in the past, human-tohuman
transmission has accelerated the spread of the outbreak
and case reports have also started from other states of
China. The first non-Chinese case of the infection, which
spread to the Chinese provinces, and then to the Asian
continent, was reported from Thailand on January 13,
2020.The case reported being a Chinese tourist who has
traveled to Thailand and had no epidemiologic
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connection with the marketplace.[21] Other cases from
oversea countries such as the USA and France have
continued to be reported.[22] Often, the human-to-
human transmission occurs with close contact. The
transmission primarily occurs when an infected person
sneezes and through the respiratory droplets produced
just as the spread of influenza and other respiratory
pathogens. These droplets can settle in the mouth or
nasal mucosa and lungs of people with inhaled air.
Currently, it remains unclear whether a person can be
infected by COVID-19 by touching an infected surface or
object and then touching their mouth, nose, or possibly
eyes.[23] Typically, like most respiratory viruses, it is
considered to be the most contagious when people are
most symptomatic. However, cases,who were infected
from an asymptomatic person in the prodrome period of
COVID-19, were also reported. Sufficient data are not
available on infectiousness of the disease and research
is ongoing.[24]

CLASSIFI CATION OF CORONAVIRUSES

The types or classification of Corona viruses depend on
genomic organization, similarities in genomic pattern,
antigenic characterstics of viral proteins, replication
proceduers , and structural proporties of virions,
pathogenic, cytopathogenic and physicochemical
properties [25]. The Coronaviruses (CoVs) are species of
virus belonging to the Nidovirales order, which includes
Coronaviridae, Arteriviridae, Roniviridae and
Mesoniviridae families [26]. The Coronaviridae family is
the largest one of the four families, by its genomic sizes
of coronaviridae range from 26 to 32 kb [27].
Coronaviridae virus family subdivided into two
subfamilies, coronavirinae and torovirinae [28]. It is now
classified into four genera, Alpha corona virus, Beta
corona virus, Gamma corona virus and Delta corona
virus. Alpha corona viruses type 1 species have subtype
feline FCoV, FECV (Feline Enteric Corona virus) and FIPV
(Feline Infectious Peritonitis Virus), the porcine TGEV
(Transmissible Gastro- Enteritis Virus), Porcine PEDV
(outbreak Diarrhea Virus), PRCoV (Porcine Respiratory
Coronavirus) and the canine CCoV. Alpha corona viruses
also compromise human CoVs such as HCoV-229E and
HCoVNL63, but various bat Corona viruses. Beta corona
viruses also infect mammalians, with species such as
mice, human with SARS-CoV, HCoV-0C43, HCoV-HKU1,
and MERS-CoV, Murine corona virus (MHV) and Bovine
Corona virus (BCoV). Gamma corona viruses are specific
of birds, with one exception of a beluga whale Corona
virus. The delta corona virus genus was created in 2012
and regroups different (HKU11, HKU12, HKU13) Corona
virus from mammals to birds [29].
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Figure 1: Clasification of corona virus

The first OC43 strain of the human beta corona virus
family was identified in 1967 as agents of human
respiratory diseases. Until 2002, the new disease found,
Severe Acute Respiratory Syndrome (SARS), is caused by
a human CoV that emerged in Southern China and Hong
Kong. Following the SARS epidemic, two new human
coronaviruses named HCov-HKU1 and HCov-NL63 have
been identified [31-32].

GENOME STRUCTURE OF CORONAVIRUSES

HE

Figure 2: structural proteins of corona virus virion

N: Nucleocapsid protein;

S: Spike protein,

M: Membrane protein,
HE:Hemagglutinin-Esterase
E: Envelope protein [30]

Corona viruses encode five structural proteins in their
genomes. These are the Spike (S), Membrane (M),
Envelope (E) glycoproteinsHemagglutinin Esterase (HE)
and Nucleocapsid (N) protein, (Figure 2). All externl
proteins and N protein is present in all virions but HE is
only seen in some beta coronaviruses [33]. In addition to
that, it is thought the virus particles are huddled
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together owing to interaction between these proteins
[34,35].

S Glycoproteins: S Glycoproteins presents outside the
virion and give the virion the typical shape. The S
proteins form homotrimers, which permits the
formation of sun-like morphologies that give the name
of Coronaviruses [36-37]. S proteins bind to the virion
membrane ith the help of C-terminal transmembrane
regions and

they also interact with M proteins [38]. Virions can be
bound to specifi ¢ surface receptors in the plasma
membrane of the host cell via the N-terminus of the S
proteins [39].

M  Glycoproteins: M Glycoproteins have three
transmembrane regions. M proteins are glycosylated in
the Golgi apparatus [40-41]. Th is modification of the M
protein is crucial for the virion to fuse into the cell and
to make protein antigenic [42-43]. Th e M protein plays
important role in regenerating virions in the cell. N
protein forms a complex by binding to genomic RNA and
M proteincarry out the formation of interacting virions
in  this endoplasmic reticulum-Golgi apparatus
intermediate compartment (ERGIC) with this complex
[40,44,45].

E Glycoproteins: E Glycoproteins are small proteins that
are formed of approximately 76 to 109 amino acids.
About 30 amino acids in the N-terminus of the E
proteins permits attachment to the membrane of
viruses [46]. In addition, coronavirus E proteins play
important role in the assembly and morphogenesis of
virions within the cell. In one study coronavirus E and M
proteins were expressed together with mammalian
expression vectors to form virus-like structures within
the cell [47-48]. In another study, there was a significant
loss in the ability of the recombinant mouse hepatitis
virus (MHV) and SARS viruses to elicit E protein
expression in the genome to support this status [49, 50].
N Proteins: N proteins are phosphoproteins that are
able to attach the helix and have flexible structure of
viral genomic RNA. It plays an key role in virion
structure, reduplication and transcription of corona
viruses, because the N protein present in both the
replication/ transcriptional areas of the coronaviruses
and the ERGIC region where the virus is collected [44-
51].

FUTURE STUDIES

Many of the information still lacking, here is list of the
required studies to improve our understand for 2019-
nCoV. The main further studies required are the
following

1. Distribution of 2019-nCoV among the age range,
2. How the human body response for the 2019-nCoV

3. How the people whom already infected with SARS
before response for 2019-nCoV

4.  How the 2019-nCoV effect on the pregnant women
and if there is a health risk for transmission of virus to
fetus

5. How the virus effect on the people with cancer
diseases

6. Does the transmission to 2019-nCoV infection
induce the activity of others virus infections such as HIV
7.  More information is required to detect the animal
source of the virus,

8.  Pathogenicity of 2019-nCoV and occurrence the
mutation among different patient,

9. Incubation period, epidemic curve, viral kinetics,
transmission route, pathogenesis,

10. Treatment response to antivirals among the severe
cases,

11. 11.Why the virus need long incubation period,
12. Why the human body take long period in a
response for the infections.

The challenges now naturally covers yet have no
effective medication that has resulted. Developing
technology is going to be obtaining important insight
about structure of CoVs protein to define the process of
how protein cause disease and understanding the
protein-protein and protein- RNA interaction will
significantly improve our ability to design vaccines. In
the meantime, molecular modelling methods make
available important solutions to the struggle.

CONCLUSIONS

Coronaviruses (CoVs) are a different family of viruses
that interact at multiple levels with components of host
cells taking this advantage of some of the cellular
machineries for replication and multiplication. Various
are known about the molecular biology of CoVs but
extra information is required to learn. For example,
many of the non- structural and necessary proteins
encoded by these viruses remain non characterized with
unknown function, and it will be important to know
mechanisms of action for these proteins as well as
defining their activity in viral replication and
pathogenesis. The challenge now is to incorporate
advance techniques in the investigative efforts done to
understand further the biology of CoVs. However, these
experimental studies made quite precise, to be
dangerous and costly, most importantly 3rd degree with
these crudity level laboratories, it remains limited
around the world. Lately, especially in the United States,
Taiwan, Switzerland, European Union member
countries, including Computational Molecular Modeling
Studies are effective in removing this deficit, and oft en
have an increased use (Bisson, WH, 2012). Due to work
and difficulty are developed vaccines that naturally
cover yet have non effective medication that has
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resulted. Developing technology is going to be getting
valuable insight about structure of CoVs protein to
define the mechanism of how protein cause disease and
understanding the protein-protein and protein- RNA
interaction will significantly improve our ability to design

vaccines. In

the meantime, molecular modeling

procedures provide significant solutions to the struggle.
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