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ABSTRACT

Coronaviruses are single-stranded RNA viruses with spike projections that give them a crown-like
appearance and hence called coronaviruses. There have been two earlier outbreaks of coronaviruses
but were not considered as lethal as the new coronavirus that has spread all over the world with a
death toll of over 350,000. Two such closely related coronaviruses are Severe Acute Respiratory
Syndrome coronavirus (SARS-COV) and the Middle East Respiratory Syndrome coronavirus
(MERS-CQV) that occurred at two different times respectively. Coronaviruses come under the Family
Coronaviridae and the subfamily named Coronavirinae. There are basically four genera,
Alphacoronaviruses and Betacoronaviruses that infect only mammals, while, Gammacoronaviruses
and Deltacoronaviruses infect birds. Bats are likely the foremost natural reservoirs of
alphacoronaviruses and beta coronaviruses. Quite a few coronaviruses phylogenetically linked with
SARS-CoV were identified in bats from entirely different provinces in China and also from European,
African, and Southeast Asian countries. The genesis of coronavirus is yet under controversy and
needs more attention in identifying the exact onset of its origin and the strains it brings with it.
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INTRODUCTION

Coronaviruses are single-stranded,
enveloped RNA viruses having surface with
spike-like projections that display a crown
like  structure under the electron
microscope.  Coronaviruses  cause
metastasis and respiratory infections in
animals and humansl. They weren't
believed to be extremely infective to
humans until the outbreak of severe acute
respiratory syndrome (SARS) between 2002
and 2003 in Guangdong province, China.
Prior to the outbreak, coronaviruses largely
caused delicate infections in
immunocompetent individuals. ! 10 years

after SARS, another extremely infective
coronavirus emerged in the Middle Eastern
countries and was named as Middle East
Respiratory Syndrome Coronavirus
(MERSCoV)."®! SARS coronavirus (SARS-
CoV) uses angiotensin-converting enzyme 2
(ACE2) receptor and primarily infects
ciliated cartilaginous tube epithelial cells
and type Il pneumocytes.l"® Whereas,
MERS-CoV uses dipeptidyl peptidase 4
(DPP4; additionally referred to as CD26)
receptor and infects nonciliated bronchial
epithelial cells and type 1l pneumocytes.!®
"l SARS-CoV and MERS-CoV were
transmitted directly to humans from market
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civets and dromedary camels,
respectively.[*>*4 Each virus was thought to
possess originated in bats.*>?! In depth
studies of those 2 necessary coronaviruses
haven't solely light-emitting diode to a much
better understanding of coronavirus biology
however have additionally been driving
coronavirus  discovery  in  haywire
globally.= During this review, we had a
tendency to specialize in the origin and
evolution of SARS-CoV and MERS-CoV.
Specifically, we had a tendency to
emphasize the ecological distribution,
genetic diversity, interspecies transmission
and potential for pathologic process of
SARS-related coronaviruses (SARSr-CoVs)
and MERS-related coronaviruses
(MERSrCoVs) found in bats, as this data
will help prepare countermeasures against
future spillover and pathogenic infections in
humans with novel coronaviruses.

METHODS

Our initial step to construct a review article
was to employ a literature review search.
For extracting the valuable published
reports, database, like PubMed, Pubmed
Central, Elsevier and were used as the main
source. Keywords such as coronavirus,
severe acute respiratory syndrome, middle
east respiratory syndrome, and origin were
used. In order to provide quality to the
review, extracted articles were
independently screened and those satisfying
the inclusion criteria were included in the
present review.

DISCUSSION
Comparative Examination of Occurrence
and Dissemination of Coronaviruses

In the year 2003, the Chinese people
were infected with an epidemic wreaking
Severe Acute Respiratory  Syndrome
(SARS) in Guangdong province. The virus
was inveterate as a member of the beta
coronavirus subgroup and was named
SARS-CoV.B*3l" The infected patients
presented respiratory sickness symptoms
with a distinguished alveolar injury that
resulted in Acute Respiratory Distress

Syndrome (ARDS). SARS primarily
occurred in China and quickly spread all
around the world with over 8000 infected
individuals and 776 deceases. A decade
later in 2012, some of Saudi Arabian
residents were identified to be diseased with
another coronavirus. The identified virus
was confirmed as a member of
coronaviruses and termed as Middle East
Respiratory Syndrome Coronavirus (MERS-
CoV). The World Health Organization
(WHO) stated that the MERS-coronavirus
infected over 2428 persons and resulted in
838 deaths.*!! The infection of MERS-CoV
starts from a subtle upper metastasis injury
while progression leads to severe respiratory
illness. Almost like SARS-coronavirus,
patients diagonsed with MERS-coronavirus
suffer pneumonia, trailed by adult
respiratory distress syndrome and renal
disease.?*"]

Coronaviruses are composed of
subfamily Orthocoronavirinae, in the family
Coronaviridae, order Nidovirales, and realm
Riboviria.***1 They are enveloped viruses
with a positive-sense single-stranded RNA
genome and a nucleocapsid of helical
symmetry. The genome size  of
coronaviruses ranges from approximately
between 26 to 32 kilobases, one of the vast
among RNA viruses.P¥  They have
characteristic  club-shaped spikes that
project from their surface, which in electron
micrographs create an image reminiscent of
the solar corona from which their name
derived.

Middle East Respiratory Syndrome
MERS, additionally known as a
camel influenzaan infectious respiratory
tract infection initiated by the MERS-
CoV.1 %4 symptoms could vary from none,
to mild, to severe. Typical symptoms
embody fever, cough, diarrhea, and
shortness of breath.[*?) The unwellness is
usually a lot severe in those with alternative
health issues. MERS-CoV is a coronavirus
that is believed to be originally originated
from bats. Humans are unremarkably
infected from camels, either throughout
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direct contact or indirect contact.**! The
spread between humans usually needs direct
contact with an infected person. Its spread is
unusual outside of hospitals. Thus, its risk to
the world population is presently deemed to
be fairly low. Diagnosing procedure is
generally taken up by rRT-PCR testing of
blood and respiratory samples.™!

As of 2020, there's no particular
vaccine or treatment for the disease; but,
diversities are being developed. The WHO
suggests that those who come in contact
with camels, wash their hands and not to
touch sick camels. They also recommend
that camel-based food products be suitably
barbecued. Treatments that facilitate with
the symptoms and support body functioning
is also used. The first known case occurred
in 2012 in Saudi Arabia and most cases
have occurred within the Arabian
Peninsula.l*! About 500 cases have been
reported as of january 2020 and about 35
patients diagnosed with the illness died from
it. Larger outbreaks have occurred in South
Korea in 2015 and in Saudi Arabia in
2018.181

Signs and Symptoms

Early reports compared the viruses
to severe acute respiratory syndrome
(SARS) and it has been first recognized in
Saudi Arabia as SARS-like virus.The first
person, in June 2012, had a fever, cough,
expectoration, and shortness of breath.!” 4!
One review study from Saudi Arabia gave
the foremost common presenting symptoms
as fever in ninety eight, cough in eighty
three, shortness of breath in seventy two and
myalgia in thirty two people. There have
been additionally frequent symptoms of
movableness of the bowels in twenty sixth,
vomit in twenty one, abdominal pain in
seventeen November of people. Seventy two
of people needed mechanical ventilation.
There were additionally three males for each
feminine.*® MERS can vary from
asymptomatic sickness to severe disease
leading to acute respiratory distress
syndrome (ARDS)."**%" Renal disorder,
disseminated intravascular curdling (DIC),

and carditis have

additionally  been
recorded.!
MERS Coronaviruses Under Electron
Microscope

Middle East Respiratory Syndrome
is caused by the MERS coronavirus
(MERS-CoV), a species with single-
stranded RNA belonging to the genus
betacoronavirus that is distinct from severe
acute respiratory syndrome coronavirus and
also the common-cold coronavirus.?? Its
genomes are phylogenetically classified into
2 clades, Clades A and B. Early cases of
MERS were of biological group A clusters
(EMC/2012 and Jordan-N3/2012) whereas
new cases are genetically different (Clade
B).5¥I The virus grows readily on Vero cells
and LLC-MK2 cells.’

Transmission
Camels

A study conducted between 2010
and 2013, within which the occurrence of
MERS was evaluated in 310 Arabian
camels, discovered high titters of
neutralizing antibodies to MERS-CoV
within the blood serum of those animals.™
An extra study sequenced MERS-CoV from
nasal swabs of dromedary camels in Saudi
Arabia found that they would sequence just
like previously sequenced human isolates.
Some individual camels were also found to
have more than one genomic variant in their
cavity.®® WHO also presented a report of a
Saudi Arabian man became sick seven days
after applying topical medication to the
noses of many sick camels and later he and
one in all the camels were found to own
identical strains of MERS-CoV.B"*® |t s
still unclear how the virus is transmitted
from camels to humans. WHO advises
avoiding contact with camels and to eat
solely cooked camel meat, pasteurized
camel milk, and to avoid drinking camel
urine.®®! The Saudi Ministry of Agriculture
has suggested individuals to avoid contact
with camels or wear respiratory masks when
around them.®™™ In  response, some
individuals have refused to be attentive to
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the government's recommendation and kiss
their camels in defiance of their
government's advice.[*!
Between People

There has been proof of restricted,
however not sustained spread of MERS-
CoV from person to person, each in
households as well as in health care settings
like hospitals.®®®@ Most transmission has
occurred in the circumstances of close
contact with severely sick persons in health
care or household settings and there's no
proof of transmission from asymptomatic
cases.'®® Cluster sizes have ranged from one
to twenty six individuals, with an average
median of 2.7.1%%

Severe Acute Respiratory Syndrome-
related Coronavirus

The SARS-related coronavirus was
amongst one in every of many viruses
known by the WHO in 2016 as a likely
reason for a future epidemic in a new plan
developed after the Ebola hemorrhagic fever
epidemic  for urgent research and
development before and through an
epidemic towards diagnostic tests, vaccines
and medicines. The prediction came to the
reality with the 2019-20 coronavirus
pandemic.!®>¢]

SARS-related coronavirus could be a
member of the genus Betacoronavirus and
taxonomic group Sarbecovirus.®”]
Sarbecoviruses, in contrast to
embecoviruses or alphacoronaviruses, solely
have one papain-like protease (PLpro)
rather than 2 within the open reading frame
(ORF1).°® SARSI-CoV was determined to
be an early split-off from the beta
coronaviruses based on a set of collection of
preserved domains that it shares with the
group.[69’70]

Bats serve as the most host reservoir for the
SARS-related coronavirus. The virus has
coevolved within the bat host reservoir over
an extended amount of time.['] Recently,

SARS-CoV-2.I"2"1 Each of those strains
descended from one ancestor, however, they
created the cross-species jump into humans
individually.  SARS-CoV-2 isnt an
immediate descendant of SARS-CoV.!™

Coronavirus Diversity
Coronaviruses are members of the
Coronavirinae subfamily
Coronaviridae and the order of the
Nidovirales- International Committee on
Taxonomy of Viruses (ICTV). This
subfamily contains four genera:
Alphacoronavirus, Betacoronavirus,
Gammacoronavirus, and Deltacoronavirus -
on the basis of their phylogenetic
relationships and genomic structures.!”™
Alphacoronaviruses and betacoronaviruses
infect only mammals, while
gammacoronaviruses and  deltacorona-
viruses infect birds. However, most of them
can infect mammals.”” Alphacoronavirus
and Dbetacoronavirus sometimes cause
respiratory  disease in humans and
gastroenteritis in animals. These two health-
focused viruses, SARS-CoV and MERS-
CoV cause severe respiratory disease in
humans, while the other human
coronaviruses (HCoV-NL63, HCoV-229E,
HCoV-OC43 and HKU1) cause only
advanced  respiratory  infections.  at
vaccination centers. , although most of them
can cause severe infections in children,
young children and the elderly.l"®""]
Alphacoronaviruses and betacoronaviruses
can be a major disease burden in livestock;
these viruses include porcine transmitible
gastroenteritis  virus, porcine  enteric
diabetes virus (PEDV), and artiodactyl
seaweed Swine Acute Diabetes Syndrome
Coronavirus  (SADS-CoV).['®% ~ Animal
origin: SARS-CoV, MERS-CoV, HCoV-
NL63, and HCoV-229E are thought to have
originated from bats; HCoV-OC43 and
HKU1 may have originated from mice.
Farm animals can play the necessary roles

genus

they had strains of SARS-related as central managers that allow the
coronavirus evolved and created the cross- transmission of virus from natural hosts to
species jump from bats to humans, as within humans. In addition, farm animals
the case of the strains SARS-CoV and themselves may have Dbat-bore or
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coronavirus-related illnesses: a genetic
sequence similar to the Porcine influenza
virus (PEDV) was found in bats and SADS-
CoV is a newfound shelter from bats to
pigs. At present, 7 of the 11 species of
alphacoronavirus given to IphV and 4 of the
9 types of betacoronavirus were known only
to bats. Thus, bats are probably the last
major natural reservoirs of alphacoronavirus
and betacoronaviruses.#4

Coronaviruses form enveloped and
spherical particles of 100-160nm in
diameter. They contain a positive-sense,
single-stranded RNA (ssRNA) genome. The
5-terminal two-thirds of the genome
encodes a polyprotein, pplab, that is
additional cleaved into 16 non-structural
proteins that are concerned in genome
transcription and replication. The 3'
terminus encodes structural proteins, as well
as envelope glycoproteins spike (S),
envelope (E), membrane (M) and
nucleocapsid (N). Additionally to the genes
encoding structural proteins, there are
accessory genes that are species-specific
and dispensable for virus replication. Here,
we tend to compare prototypical and
representative strains of four coronavirus
genera: Feline infectious peritonitis virus
(FIPV), Rhinolophus bat coronavirus
HKU2, Severe Acute Respiratory Syndrome
coronavirus (SARS-CoV) strains GD02 and
SZ3 from humans infected throughout the
early phase of the severe acute respiratory
syndrome epidemic and from civets,
respectively. Severe acute respiratory
syndrome coronavirus strain hTor02 from
humans infected throughout the center and
late phases of the SARS epidemic.

Animal Origin and Evolution of SARS-
CoV

At the onset of severe acute
respiratory disease, most first-line patients
had already been described by animals
before the development of certain
symptoms. The most serious respiratory
illness was known by SARS-CoV and later
it was discovered that anti-SARS-CoV
antibodies in masked civets (Paguma

larvata) and animal controllers in the market
place.®™°  However, over time, a
comprehensive study of domesticated and
domesticated animals revealed that the
SARS-CoV strains found in Christmas
curtains are transmitted to them by various
animals. In 2005, 2 groups independently
reported the development of novel
coronaviruses associated with SARS-CoV-
named SARS-CoV-infected or SARS-CoV-
infected coronaviruses in the horse genus
Rhinolophus.®? These findings suggested
that bats acting as natural hosts for SARS-
CoV and civets were the sole controllers.
Subsequently, several coronaviruses were
found phylogenetically associated with
SARS-CoV in members from completely
different provinces in China and in addition
from countries in Europe, Africa and
Southeast Asia.l®*%! According to the
ICTV system, only fractions are found in
the Rhinolophus amal in the European
Countries, Southeast Asian countries and in
China with various SARSr-CoV. Those
from hipposideros bats in Africa are closely
associated with SARS-CoV and should be
listed as a new type of coronavirus.*%! This
information suggests that SARS-CoVs are
geographically distributed and may have
been carrying bats for a very long time. A 5-
year study revealed the presence of very
different SAR-CoVs than most people in a
single cave in  Yunnan province,
China.['®®¥" This area may be of varying
temperature range, and SARS-CoVs in this
region contain all the genetic diversity
found in other regions of China. In addition,
the viral strains present in this one site
contain all the genes required to create
SARS-CoV. Since no specific SARS-CoV
progenitor is found in human tissues even
though 15 vyears of observation and as
ribonucleic acid recombination is frequently
encountered between coronaviruses 56, it is
highly likely that SARS-CoV has recently
emerged with a rearrangement of the SARS
bat -CoVs in this or in different caves but
will still be identified. This hypothesis is
consistent with previous data showing that
the direct origin of SARS-CoV originated
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before 2002.1%! Reevaluation Furthermore,
WIV16, a close relative to SARS-CoV
found in bats, may have been re-invented
for two types of SARS-CoV. Recombinant
sites are located within the S-type, including
the protein (S) containing the receptor-
binding domain (RBD), and the surface of
orf8,  which  encodes a  receptor
protein.'?®%%! Bat variants, are expected to
emerge novels in the future.2** we tend
to assume that the precise originator of
SARS-CoV was created by replication
within bats and then transferred to growing
fields or to other mammals that pass on the
virus to the chemical through oral
transmission. When the infected civets were
sent to the Guangdong market, the virus
spread to the market and began to be
transformed before it was spilled to humans.

CONCLUSION

Data gathered on genomic evolution,
receptor linkage and pathogenesis revealed
that SARS-CoV most likely originated in
bats through chronological recombination of
bat SARSr-CoVs. Recombination likely
arose in bats afore SARS-CoV was
presented into Guangdong province via
infected civets or other diseased mammals
from Yunnan. The presented SARS-CoV
underwent swift mutations in S and orf8 and
effectively spread in market civets. After
numerous autonomous spillovers to people,
certain strains underwent extra alterations
in S and turned into epidemic at the time of
SARS outbreak in 2002-2003.
Nevertheless, a new serological examination
discovered the occurrence of antibodies in
contrast to the SARSr-CoV nucleocapsid in
people residing around a bat cave but who
had not presented solid signs of illness,
signifying that the virus can infect people
through recurrent interaction.

It is broadly recognized that several
viruses have occurred in their natural
reservoirs for a very lengthy period. The
persistent spillover of viruses from regular
hosts to people and other wildlife is mostly
due to social actions, including current
farmed practices and urbanization. Hence,

the utmost effective method to avoid viral
zoonosis is to keep the hurdles between
natural reservoirs and human civilization, in
observance of the ‘one health’ theory.
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