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ABSTRACT

The global strains of SARS-CoV-2 were evaluated using bioinformatic approach in order to infer their
levels of variation. Phylogeny, toggling and secondary structure were carried out using maximum
likelihood, percentages and SOPMA tools respectively while tajima's neutrality test and maximum
likelihood estimate for transition-transversion bias were estimated using standard recommended
procedures. Results obtained delineate the evaluated global SARS-Cov-2 into six distinct haplotypes
with several conserved sites at different levels of percentages ranging from 50-100%. The tajima's
neutrality test and maximum likelihood for transition-transversion bias were found to be
approximately 5.85 and 0.59 respectively while the secondary structure of these six haplotypes shows
similar representation of protein content with approximately 67% ( cluster 3-6) showing higher
content of alpha helix than other protein structures. The remaining 33% (cluster 1 and 2) however also
resembles themselves as their random coil was found to be higher than other protein structures.
Results of this study have shown that, even though, there is a little variation occurring in the SARS-
Cov-2 genome, the rate at which is happening is a cause for concern and there might be SARS-Cov-2
variants escaping vaccines in the nearest future
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Introduction

It is no more news that the world was stormed by the
sudden outbreak of coronavirus disease, which
begins in November 2019 in Wuhan, China as a
pneumonia-like infection until it was confirmed as
a lower respiratory tract disease affecting the lower
respiratory tract of patients (Zhou et al., 2020).
Consequent to its confirmation to the World Health
Organization (WHO) on the 29" of December 2019,
it was soon observed as a major catastrophic threat
sickening nearly two million people worldwide and
causing approximately 125,000 death globally as at
14" of April, 2020 (WHO, 2020). Currently, the
global infection and death rates stood at 21, 412,
643 and 764470 respectively while the total
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recovering rate from the disease was estimated to
be 14,198,089 as at 15" of August, 2020 (Covid-19
Worldometer, 2020). In Nigeria, the number of
confirmed infection so far according to the NCDC
was estimated to be 48,445 withnotlessthan 973
death (NCDC, 2020) accruing from it thereby
resulting in fear and panic.

The panic resulting from this global pandemic
further exacerbated the impact of this public health
crisis on both the global economy as well as our
social lives and irresistibly, the whole world was
forced to go on a compulsory holiday (Ozili and
Arun, 2020). This obligate intracellular parasite is a
family of viruses that causes respiratory illnesses
ranging from asymptomatic to mildly symptomatic
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and severe cases with many more mild cases that
might have resolved without any serious diagnosis
(Luetal.,2020; Zhouet al., 2020).

What is most compounding about this disease is
that despite the level of spread on the global scale
and the economic hardship resulting from the
outbreak and/or the aggressive spread of this
disease, there is not yet a definite therapy for this
public health problem and treatment is only been
administered symptomatically (Cascella et al,
2020). It is however true that the world
governments are engaging in developments of
countermeasures to abrogate the annihilating
impacts of this disease and it has been evaluated
that strict shutdowns would save several lives
(BBC News, 2020). Currently, remedial schemes to
combat the infection are only supportive and
prophylaxis targeted at minimizing the spread of
the virus is still the best weapon so far (Cascella et
al., 2020).

Despite the significant threat pose by coronavirus,
there are yet to be any known vaccines proven to
protect the body against covid-19 and this
apparently appears the whole world is still
vulnerable at the moments. However, the presence
of potent vaccines would train the body immune
systems on how to fight the virus so they should not
become sick (UNICEF, 2020) and subsequently
ease lockdown while social distancing can also be
relaxed. The development of successful vaccines
could hitherto be contingent upon the genetic
variability of the global coronavirus strains as
effort to develop a good vaccine may be undercut if
the virus changes in a way that lets it evade the
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vaccine (Lemaire et al, 2009). This study was
therefore aimed at comparing the different strains
of SARS-CoV-2 from different part of the world in
order to infer their phylogenetic groups using
bioinformatic analysis.

Materials and Methods

Twenty SARS-CoV-2 strains were retrieved from
the gene bank at NCBI by using nucleotide BLAST
program ( http: ncbi.gov.blast.cgi). These
sequences were subsequently aligned using the
CLUSTAL W in MEGA 17.0 (Tamura ez al., 2007).
The evolutionary history was deduced by using the
Maximum Likelihood method based on the Jukes
and Cantor model (1969). The tree with the highest
log likelihood (-15230.57) is shown. The initial
trees which were heuristically searched were
axiomatically computed through Neighbour-Join
and BioNJ algorithms matched with a matrix of
pairwise distance that were approximated by the
maximum composite likelihood approach
(MCL).The sequences were subsequently toggled
at percentages ranging between 50-100% to
determine the level of conserved sites. The
secondary structure of the RNA sequences was
predicted following the recommended SOPMA
bioinformatic tool (Geourjon and Deleage, 1995).
The tajima's neutrality test were determined out by
removing all missing data and gaps prior to
subjecting the data to a statistical test as described
by Kumar et al., (2018). The maximum likelihood
estimate of Transition/Transversion bias was
determined under the Kimura (1980) parameter
model.
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MT325597 1 Severe acute respiratory syndrome coronavinus 2 isolate SARS-CoV-2/human
MT325573.1 Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-2lhuman
MT472624.1 Severe acute respiratory syndrome coronavinus 2 isolate SARS-CoV-2/human
IT325626.1 Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-2lhuman
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MT007544.1 Severe acute respiratory syndrome coronavirus 2 isolate Australia/VIC01/2020 complete genome
USAINV 0052/2020 complete genome
USA/GA 212012020 complete genome
USAIFL-CDC-7619/2020 complete genome
USA/SC 357212020 complete genome
MT324062.1 Severe acute respiratory syndrome coronavins 2 isolate SARS-CoV-2/human/ZAF/R03006/2020 complete genome
LR757995.1 Wuhan seafood market pneumania virus genome assembly chromosome: whole genome
MT334549.1 Severe acute respiratory syndrome coronavins 2 isolate SARS-CoV-2/human/USAIUT-00087/2020 ORF1ab palyprotein (ORF1ab) ORF1a polyprotein (ORF1ab) surface glycoprotein (S) ORF3a protein (ORs
MT334562.1 Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-2lhuman/USAIUT-00302/2020 ORF 1ab palypratein (ORF1ab) gene partial cds ORF1a polyprotein (ORF1ab) gene complete cds surfacee
MT334560.1 Severe acute respiratory syndrome coronavins 2 isolate SARS-CoV-2/human/USAIUT-0030012020 ORF1ab palyprotein (ORF1ab) ORF1a polyprotein (ORF1ab) surface glycoprotein (S) ORF3a protein (ORs
MT326080.1 Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-2human/USAWA-UW-1983/2020 ORF1ab polyprotein (ORFab) and ORF1a palyprotein (ORF1ab) genes partial cds surface glycoprotes
MT531537 1 Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-2/human/TA/Siena-1/2020 complete genome
IHT385486.1 Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-2lhuman/USAICA-CZB0145/2020 ORF1ab polyprotein (ORF1ab) ORF1a polyprotein (ORF 1ab) surface glycaprotein (S) ORF3a protein (s
LR747998.1 Wuhan seafood market pneumonia virus genome assembly chromosome: whole genome

MT356727 1 Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-2human/USAWA-UW-3983/2020 ORF1ab polyprotein (ORF1ab) ORF1z polyprotein (ORF1ab) surface glycopratein (S) ORF3a protein (s
MT158778 1 Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-2/human/NGAINGD1/2020 ORF1ab polypratein RdRp region (orftab) gene partial cds

LR757998 1 Wuhan seafood market pneumaonia virus genome assembly chromosome: whale genome
LR757997.1 Wuhan seafood market pneumania virus genome assembly chromasome: whole genome

MN988EES 1 Severe acute respiratory syndrome coronavirus 2 isolate 2019-nCoV/ WHUO complete genome
MNIBBGEY.1 Severe acute respiratory syndrome coronavirus 2 isolate 2019-nCoV/ WHUO2 complete genome
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Figure 1: Phylogenetic analysis of the global strains of SARS-CoV-2
Key: MT007544.1 (Australian strain), MT325597.1, MT325573.1, MT472624.1, MT325626.1 (USA), MT324062.1(South
Africa), LR757995.1 (Wuhan, China), MT334549.1 , MT334562.1, MT334560.1, MT326080.1 (USA), , MT531537.1(Siena,

Italy),
LR757997.1,MN988668.1, MN988669.1 (China

MT385486.1 (USA), LR757996.1 (Wuhan, China), MT358727.1 (USA), MT159778.1 (Nigeria), LR757998.1,

Table 1: Results from Tajima's Neutrality Test

m S Ds

T D

20 915 1.000000 0.281870 0.675703 5.851387

Abbreviations: m = number of sequences, n = total number of sites, S = Number of segregating
sites, ps = S/n, © = py/a;, = = nucleotide diversity, and D is the Tajima test statistic

The phylogenetic analysis of the evaluated strains
of SARS-CoV-2 categorized the analyzed strains
into six different clusters (cluster 1-6). Members of
cluster 1 include strains from Australia, United
States and South Africa. Cluster 2 has strains from
Wuhan sea market in china and the United State of
America. The members of both cluster 1 and 2 are
however found to be closely related proteomically
as both show higher content of random coil than
other protein structures. Alpha helix was
consequently found to be second most abundant
protein structure in these strains of organisms.
Member of the third cluster (cluster 3) are only
found in China and they include strains with
accession number (LR 75799.7, MN 988668.1 and
MN 988669.1). cluster 4 contain only one strain
with accession number LR 757997.1 that also
domicile in China (Wuhan sea food market).
Cluster 5 include members circulating in Nigeria,
United State of America and Siena in Italy while the

members of cluster 6 are mainly found in United
States and China. All the members of SARS-CoV-2
found in cluster 3 to cluster 6 are higher in alpha
helix than other protein structures with random coil
being the second most abundant. The toggling of
these sequences revealed several conserved sites
with the tajima's neutrality test as well as maximum
likelihood estimate for transition-transversion bias
approximately found to be 5.85 and 0.59
respectively.

DISCUSSION AND CONCLUSION

The use of bioinformatic tools for deducing
important gene function and structure has been long
documented (Zuckerkandl and Pauling,
1965;Thomas et al., 2016). In this study,
phylogenetic analysis of the selected global strains
of SARS-CoV-2 categorized them into six distinct
clusters to describe their patterns of relatedness as
well as their evolutionary relationships (Thomas et
al., 2016). According to Tamura et al, (2007),
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phylogenetic appraise the moment different
organisms deviate from their common ancestor. In
this study, phylogenetic analysis revealed six
distinct categories of organisms as an indication
that mutation is slowly accumulating in these
newly discovered strains of coronavirus. The
aforesaid mutations have appeared verificatory for
the natural selection of organisms (Pascarella and
Argoi, 1992; Benner et al., 1993, Wolfet al., 2007,
Thomas et al., 2019). The fact that the strains of
SARS-CoV-2 from Australia, United States and
South Africa clustered together further reveal that
these organism share a common ancestor (Tamura
etal., 2007). Cluster 2 isolates which include strain
from Wuhan sea market and United States though
clustered separately from those in cluster 1,
evidence from SOPMA tool analysis reveal both
strains sharing significant similarity as both have
higher content of random coil than alpha helix to
demonstrate higher proteomic similarities. This
observation pointed to the fact that even though
mutation is accumulating genomically, the level of
proteomic disparity is still relatively low. Members
of cluster 3-6 also demonstrated similar proteomic
activity as alpha helix was found to be the most
abundant as against what was observed in cluster 1
and 2. This observation further reinforced relatively
lower proteomic mutation in these strains of SARS-
CoV-2 as against what was observed genomically.
However, sharp variation was found proteomically
between strains in cluster 1 and 2 and those found in
cluster 3-6. Such wvariation hitherto may be
emphasizing several types of
transition/transversion mutation occurring and may
consequently be surmising that the degree of
microbial mutation divergence are not limited to
among species but even to different strains of the
same organisms as well as inside equipotent gene at
varied moments (Moxon and Thaler, 1997; Drake et
al., 1998; Thomas et al.,2019). Variations observed
both genomically and proteomically may be an
indication of gradual accumulation of mutation and
so providing significant insight into how these
proteins would function ( Romero et al., 2006;
Zhangetal., 2011) and evolve (Wolfet al., 2001) in
future. The observation of several conserved sites
noticed during toggling of the genomic sequence is
a critical pointer that even though mutation is
occurring gradually, the level of such mutation is
not significant enough to halt the development of
vaccine against them. Although, assemblage of
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mutation as well as several defective multiplication
of viruses in their host coupled with the possibility
of carrying over such levels of defection through a
population influences their natural selection .
However, coronavirus has proofreading machinery
that curtails the margin of error and the rapidity of
mutation. The positive valve of the tajima's test of
neutrality is simpatico with the global trademark of
positive selection (Zeng et al., 2017). This positive
selection may be ascribed to significant alteration
in the amino acid sequence of proteins despite the
rare presence of such non synonymous substitution
(Sobrinho and de Brito, 2010).

In conclusion, the results obtained from this study
have shown that the strains of SARS-CoV-2
circulating globally is accumulating mutation at a
very low level that cannot halt development of a
potent vaccine against them. Our study however
shows that the spike gene in SARS-CoV-2 is
relatively conserved and the little variation
observed are mostly maintained by positive
selection. Consequently, the rate at which the
mutation is accumulating is a cause for concern and
might be suggesting the possibility of the evolution
of some SARS-Cov-2 variants escaping vaccines in
the nearest future
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