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( ABSTRACT

Covid-19 is a rapidly emerging viral respiratory disease. The infection of corona virus disease (COVID-19) is
initiated by the strains of severe acute respiratory syndrome. Corona virus 2 (SARS-CoV-2), is a highly
transmittable viral infection that was first emerged in the of Wuhan, a city of China and ultimately extent in
whole world. The World health organization (WHO) affirmed this infection as a global public health disaster.
Genomic analysis showing that this novel SARSCoV-2 is hereditarily linked with severe acute respiratory
syndrome-like (SARS-like) bat viruses indicating that bats might be the primary source of this epidemicinfection.
In this review we have summarized a comprehensive phylodynamic analysis of whole corona virus genome
sequences in order to analyze the pathogenicity and emergence of novel COVID-19 infection and previous
human coronaviruses. Our main objective is to describe the genetic relationships of the 2019-nCoV with other
genera of coronavirus and to find out supposed recombination contained by sarbecovirus subgenus.
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INTRODUCTION

Evolution is a vibrant and constant interchange, where
hosts and pathogens are in nonstop fight to overwhelm
one another. Irregular changesin pathogens genome at
that point etched by normal choice enable them to
accomplish expanded harmfulness and mechanisms to
avoid host immune reaction. The recent outbreak of
COVID-19 is another expression of natural selection.’
Coronavirus two strains named as MERS-CoV and SARS-
CoVinfecthumansbut comparatively at narrow scale.’
A new strain of Coronavirus (as shown in figure 1) also
known as 2019 novel coronavirus or COVID-19 caused
the recent outbreak of pneumonia that was first time
detected in the Wuhan City of China.”” The COVID-19
brought about by extreme intense respiratory disorder
that has a community healthiness Crisis of global
apprehension, representing a genuine danger to
individuals' wellbeing just as the clinical and overall
health framework.’ It was observed that this outbreak
was closely associated with sea food and local animal
market. Scientists are progressing to decide the
ancestries of the infection. Until this point in time, a
large number of human diseases have been affirmed in
China alongside many sent out cases over the globe.’
Gastrointestinal tract infections and respiratory
infections are mainly caused by coronaviruses. Corona
viruses didn't pull in around the world consideration

until unless the 2003 SARS epidemic, afterward the
MERS (Middle East Respiratory Syndrome) in 2012 and
now the recent most of COVID-19 wave in China.’ MERS-
CoV or SARS-CoV are highly pathogenic and can target
respiratory tract and central nervous system of human
causing multiple organ failure. The two of them SARS-
CoV and MERS-CoV have their route of transmission
from bats to palm jaguar or camels and ultimately to
humanbeing.””

Genetic Characterization of COVID-19

Genetically this virus belongs to a genus Coronaviridae.
The Coronaviridae consists of two subfamilies
Torovirinae and Coronavirinae. The former is auxiliary
categorized into IV foremost genera including Alpha
coronavirus (a-CoV), Beta coronavirus (f-CoV), Gamma
coronavirus (y-CoV), and Delta coronavirus (8-CoV)."
Mammals are primarily effected by 1" two genera while
birds are predominantly effected by latter two genera.
Previously VI different types of Coronaviruses have
been recognized. The viruses that belongs to genus
Alpha coronavirus are HCoV-229E and HCoV-NL63 while
that belongs to Beta coronavirus genus are MERS-CoV
and SARS-CoV, HCoVHKU1and HCoV-0C43."”

Until now lot of different studies proposed that the
coronaviruses linear single stranded RNA genome
rangesinsize from 26k to 32Kbases and considered asa
biggest genome amongst RNA enveloped viruses and
includes an open reading frame (ORFs) of variable
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number i.e. from 6-11).”" The primary open reading
frame (ORF) of COVID 19 consists of almost sixty seven
percent of whole genome and encoded the sequence
of sixteen proteins that are non-structural in nature.
While the organizational and accessory proteins are set
by lasting ORFs.” So, the most important IV
organizational proteins includes matrix protein (M),
small envelope protein (E), nucleocapsid protein (N)
and spike surface glycoprotein (S). On the host cell
these spike surface glycoproteins have a crucial role in
receptors binding and determining the host response
against stimuli.” MERS-CoV and SARS-CoV spike
proteins have different receptor binding domains that
bind to host receptors. One of the main receptor for
COVID-19 is angiotensin-converting enzyme 2 (ACE2)
while CD209L use as an alternate.” On the other hand
di-peptidyl peptidase four (DPP4), furthermore
identified as CD26 which is used as a prime receptor by
MERS-CoV. Nonetheless, up until this point, there are
still debates about the virus source and its intermediary
host.
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Figure 1: The genome structure of a coronavirus.

Ancestries of infection

Before the discovery of SCoV (SARS coronavirus),
Coronaviridae family members were classified into
three main phylogenetic groups. According to
phylogenetic analyses existing groups of CoV do not
include SCoV as a member of their groups but later
studies suggested that SCoV and other groups might
have common early and reserved heritage.”” In wet
market small mammals like civets were found as a
source of SCoV. Strikingly, extensive animal surveys
discovered that CoV in bats showed high levels of
genomic diversity. A cluster of Covs known as SARS-like
CoVs (SLCoVs) recognized from bats also shares 88-92%

genome homology with SCoV. These outcomes direct
to the fact that bats are the expected reservoir of SARS-
CoV as well as further members of Coronaviridae
family.”**

Further analysis proposed that novel corona virus
COVID-19 have a nearby evolutionary relationship with
SARS like bat coronaviruses RaTG13 (GenBank No.:
MN996532) through nucleotide similarity which is 96.2
percent in the entire genome. These findings are also
confirmed in a study that novel corona virus has strictly
homology with RaTG13, a bat coronavirus isolate.”
Paraskevis and his coworker's findings support their
hypothesis that there is genetic similarity between bat
and 2019-nCoV but it does not provide the particular
variant that is responsible for the outbreak in humans.”
Additional groups recommend that mink, turtle, snake
and pangolin might be potential host for virus.™” which
stillrequire more confirmations to be established.
Covid-19 and former Coronaviruses Distribution and
Environmentalresistance

The Covid-19 virus resistance against humidity and
temperature is not clear. Conversely, in case of SARS
viruses type specific members of the Coronaviridae
family has found to be resistant against moisture and
cold.”®* At normal conditions of humidity and
temperature the SARS virusis found to be resistant till 5
days. But multiplication speed is slowed down at
humidity more than 95% and temperatures more than
38°C. On the other hand in low temperatures and low
humidity its resistance is comparatively high, that is the
reason they may multiply and spread easily in
subtropical areas counting Hong Kong and China. SARS
survival in human specimens has been stated very high
which specifies its extreme resistance against
challenging environments. However, luckily the virus
might be killed by high temperature more than 38°C,
acidic and alkaline pH and by using UV radiations.”
However, what makes Covid-19 remarkably different
from others is its very great speed of transmission and
perhaps its environmental resistance. In another study,
it was reported that unlike SARS, Covid-19 patients had
high-grade viral load in the early stages of the disease,
which could be due toits severity and epidemic.”
Phylogenetic analysis and evolutionary relationship of
COVID-19

Genetic diversity and evolution of viruses is mainly due
to nucleotide exchange.” Hereditary examinations of
eighty-six complete or near to entire genomes of SARS-
CoV-2 revealed numerous mutations and omissions on
coding and non-coding sections. These perceptions
gave proof of the evolutionary changes and quick
development of this novel coronavirus.” Although the

42

J Dow Univ Health Sci 2021, Vol. 15 (1) : 41-45



Javaid et al. Genetic Diversity Analysis of Corona Viruses Genomes

genomes of COVID-19 is less likely to be variable.
Ceraolo and Giorgi, 2020 set out an analysis to
investigate potential hypervariable hotspots among
the viral population. Multiple sequence alignment
carried out on 54 complete COVID-19 genome and come
up with the findings that genomic arrangements of
2019nCoV were same as that of SARS.

Phylogenetic investigations assisted the scientists to
more readily recognize the spread chains and follow the
origins of viral pandemics, which give significant data to
making general health strategy. In a recent study
carried out by Lu and his fellows in 2020 supported the
facts that COVID-19 was closely identical to two bat
derived sequences of coronaviruses as, bat-SL-
CoVZXC21 and bat-SL-CoVZ(45.” They studied ten
genome sequences of novel corona virus COVID-19 that
were obtained from nine CoV patients and observed
99.98% nucleotide resemblance of obtained novel
COVID-19 genomes sequences with Severe acute
respiratory syndrome like coronaviruses but these
genomes sequences were found to be 79% different
from SARS-CoV and about 50% from MERS-CoV.
Phylogenetic analysis discovered with the intention of
COVID-19 which belongs to genus Beta coronavirus and
subgenus sarbecovirus. Long branch length was
nearest to bat-SL-CoVZXC21 or bat-SL-CoVZ(45 but
hereditarily differ as of SARS-CoV. Particularly
homology modelling showed to COVID-19 despite of
amino acid substitution at some place, had a receptor
binding sites that is similar to SARS-CoV. Their
phylogenetic results reveals that bats could be the
inventive potential host for this virus emergence and
there is ample difference from SARS-CoV to be
considered as a novel coronavirus that have humans to
human transmission.

Many particulars propose that the animals may serve as
a transitional host among bats or humans. Epidemic
was earliest described in late December 2019, with bats
being the most dormant species in Wuhan. The
relatively longer branch length between 2019-nCoV and
its close families shows less than 90% identity which
indicates that bat-SL-CoVZXC21 and bat-SL-CoVZC45
have no direct ancestry for novel corona virus. Fourthly
bats remains natural reservoir for both MERS-CoV and
SARS-CoV with a different animal acting as an
intermediate host like palm civet for SARS-CoV35 and
dromedary camels for MERS-CoV. While humans work
at the same time as a terminal host. Thus on the basis of
recent outcomes it is most likely that bats might be the
initial source of 2019-nCoV endemic in Wuhan or might
be due to the wild animals that were available in
seafood marketin Wuhan.*

Based on whole genome evolutionary analysis,
phylogenetic tree comprises of two clades. 2019- nCoV
fall in the first clade. SARS-CoV, MERS-CoV and SARS-
like bat CoV also share clade one while other genera
including a coronavirus, y coronavirus, and &
coronavirus are found in the second clade of
phylogenetic tree. 2019-nCoV runs comparable to the
SARS-like bat CoVs whereas SARS-CoVs run down to the
SARS-like bat CoVs. These findings indicates that in
terms of whole genome sequencing 2019-nCoV
resemble much more with SARS-like bat CoVs than
SARS-CoVs. Phylogenetic analysis on the basis of
proteins of matrix, envelop, accessory proteins,
proteins of pp1a, pp1ab and nucleocapsid genes shows
closest relationship among 2019-nCoV and SARS-like
bat CoVs. While in stipulations of spike gene analysis
2019-nCoVisin close association to bat- CoVs. Accessory
geneslike 3aand 8b are also nearby to the SARS-like bat
CoVs. Evolutionary phylogenetic analysis clearly
support the facts that 2019-nCoV is in close association
to SARS-like bat COVID.”

In January 24, 2020, 26 viral genomes of 2019-nCoVs
were known. Xiong and his fellows analyzed 24 whole
genomes from these by excluding one
(EPI_ISL_402125) having incomplete information and
one (EPI_ISL_402125) with extremely shortinformation
and the coding sequence (CDS) of many important
proteins mainly soluble enzymes of novel corona virus
that play a crucial function in the infectious series of
virus.” Asegregate (EPI_ISL_403928) was diverse from
other 23 whole genomes that were being analyzed in
respect of entire genome and the CDS of N, Pand S. The
evolutionary hierarchy trees represent that all
sequesters of 2019-nCoVs spontaneously clustered on
entire genome and CDS of V proteins, demonstrating
their closerelationship.

Onthe other hand, in the intact genome and the coding
sequence (CDS) of P, S and N, an isolate
(EPI_ISL_403928) was different from other 23 proteins.
They reported twenty two variations among
EPI_ISL 403928 and rest of 2019-nCoVs. During their
evolution process they also analyzed the replacement
rate of nucleotide in the complete genome and some
protein's CDS. Which ultimately results in the several
amino acids substitution. They found that whole
genome has the lowest rate of nucleotide substitution.
Furthermore Ceraolo and his coworkers included 53
whole genome sequences of 2019 nCoV from database
and observed maximum conservation between the
tested genomes with 99% sequence identity. A bat CoV
(Gisaid EPI_ISL_402131) genome exhibited 96.2 percent
progression similarity or 99% query coverage with
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reference sequence 2019 nCoV (NC _045512.2). The
human SARS genome (NC 004718.3) observed most
distant to the reference sequence 2019 nCoV as
sequence identity was 80.26 percent and 98% was
query coverage. They aligned 70 coronaviruses
sequences and concluded the evolutionary
relationship. Despite the difference in sampling
locations they reported that bootstrapped maximum
likelihood tree reveal that all the human coronaviruses
areveryidenticalto each other.

CONCLUSION

Around the world, in most countries large numbers of
peoples have been infected with Covid-19. Its
transmission route is really obscure but rate of
transmission is very high and complex. Covid -19
pandemic is not as much dangerous as that of AIDS and
pandemics of last century. On the flip side, because of
its high transfer speed, it does not let countries to use
well-known methods of protection such as solitary
confinement or basic health policies. Thus, it seems that
natural factors such as herd protection against the
replication of viruses in the human immune system will
soon be able to balance their own decay and become
more compatible with man. In summary its abvious that
Genetic diversity and evolution of viruses is mainly due
to nucleotide exchange. We have reviewd many studies
that provide the evidence that the genomes of COVID-
19 are less likely to be variable. These observations will
help the scientist in finding the prospects of effective
treatment for this new virus. Phylogenetic analysis
suggested that novel corona virus COVID-19 have a
nearby evolutionary relationship with SARS like bat
coronaviruses and bats could be the unique potential
host for this virus emergence and is suitably different
from SARS-CoV to be considered as a novel coronavirus
that have human to human transmission. The particular
genetic features of 2019-nCoV and their potential
affiliation with virus traits and virulence in humans
continue to be elucidated.
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