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ABSTRACT

The family of Coronaviridae, sub-family of Coronavirinae, Nidovirale 'sorder and beta-coronavirus
genus all are taxonomically categorized as SARS-CoV-2. Its genome consists of positive-sense strand,
single-strand of RNA and non-segmented strand.On 31°% of December 2019 SARS-CoV-2 was reported in a
41-year-oldpatient.On one week of presentation, the patient was reported with some symptoms like, body
pain, cough, temperature, chest rigidity, and weakness. This article is about the origin of SARS-CoV-2 from
Wuhan on the base of mutation analysis.To analyze the mutations in this firstly reported SARS-CoV-2 in
Wuhan city Wuhan genome from NCBI GeneBank reference NC 045512.2 SARS-CoV-2 and 48,635
SARS-CoV-2 genomic sequences on GISAID server reported in different continents Africa, Asia, Europe,
North America, Oceania and South America was used. First of all, MEGA tool was used to tell the
classification (Clades) of different strains of SARS-CoV-2 on the phylogenetic tree. After that NUCMER
(MUMmer) tool was used and results reported the types of mutations and their prevalence’s in every
continent. In this article we have reported the most common type of mutational event and the type of
nucleotide most mutated.
Keywords: SARS COV2, WUHAN, Coronavirus, genome, protein.

INTRODUCTION

On 31% of December 2019 patient report showed that a 41-year-old man with no background of
diabetes, TB and hepatitis. On December 26, 2019, after six days’ outbreak of disease, in central hospital of
Wuhan’s he was admitted and hospitalized to. On one week of presentation, the patient was reported with
some symptoms like, body pain, cough, temperature, chest rigidity, and weakness (Y. Huang et al., 2004;
Kahn & Mclintosh, 2005; Wu et al., 2020). The first evidencewas indicativethe epidemic condition being
related with a sea-foodmarketplace in the Wuhan city, which was locked on 1%%f January 2020. These

agents of aetiologicalwas categorized as a beta-coronavirus similar to SARS, later called SARS-CoV-2 and
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on NCBI Gen-bank the first whole genome sequence was reported on 5 January 2020 (Hamre & Procknow,
1966; van Dorp et al., 2020; Wu et al., 2020).

From starting so many patients diagnosed with lymphopenia also abnormalities of platelets as well
as neutrophils also detected with important body enzymatic infections like aspartate aminotransferase
(AST), lactate dehydrogenase (LDH) and also some of the include inflammatory biomarkers. About 10.3%
of effected persons had bilateral pneumonia with pleural effusion that was observed by the check up through
CT scan and X-rays processing. These patients had a lower level of albumin and platelets with increased
concentration of LDH, AST and neutrophils, as compared to general patients these patients have higher
level of reactive protein. And these refractory patients had increasing level of bilateral pneumonia and
pleural effusion can also be visualized in patients of COVID-19 (C. Huang et al., 2020).Throughout to this
pandemic it is observed that it is spreading by the clusters of family members workers of medical facilities
dealing with COVID-19 patients, this virus is human to human transmissible via contacts, droplets, fomites
and also include the 3 days of incubation periods, while these patients can also spread virus with no
symptoms of 0 to 24 days of exposure (Balboni et al., 2012) in diagnosis of bat SARS like CoVs the
effectiveness of RT-PCR has been reported. So for the detection of COVID-19 in clinics a reverse
transcription based RT-PCR assay is used that is already ongoing of SARS-CoV-2 (Chan et al., 2020).

The family of Coronaviridae, sub-family of Coronavirinae, Nidovirale’sorder and beta-coronavirus
genus all are taxonomically categorized as SARS-CoV-2. It’s an encapsulated virus consist of positive-sense
strand, single-strand of RNA and non-segmented strand. Though SARS-CoV-2 has minimum effects of
pathogenicity as compared to coronavirus syndrome SARS-CoV firstly prepared in 2002 to 2003 and other
coronavirus syndrome MERS-CoV in Middle-East that appeared in 2012. Studies.on MERS-CoVhave
reported that the rate at which MERS-CoV transmit between is far high than SARS-CoV-2 (Ahmed et al.,
2020; Rehman et al., 2020; Woo et al., 2009). The SARS-CoV-2 genome-is composed of the structural and
non-structural types of protein, also on non-segmented type of RNA, various accessory protein’sORF’s
(open reading frame) and 3’and 5’ regions of UTR. two to third parts of RNA encoded by three proteins
only RNA making constituents and two large sized polyproteins not involved in the structural formation of
virus, the most important one is viral polymerase (RdRp) which replicates the viral RNA but they are not
directly involved in modulation of host response. (ORFla-ORF1b) are the remining open reading frames
which encodes four proteins which are involved in structure formation of virus spike(S), a membrane (M),
an envelope (E) and a nucleocapsid (N) in addition with another set of proteins known as helper
proteins(Luk et al., 2019). For the viral particles some important structural proteins involve the
nucleocapsid, membrane, spike and envelop proteins. The receptor binding domain, of the spike proteins
played vital role for the direct binding of human receptors, for entry of virus, identified the host tropism and
their capacity of transmission (Chan et al., 2020; Hogue & Machamer, 2007; Ou et al., 2017; Schoeman &
Fielding, 2019). The Spike proteins divided into two main subunits S1 and S2. The function of S1 that
directly identifies and binds to the human receptor ACE2. The S2 subunit is very important for the viral life
cycle as this subunit interact and submerge itself in the membrane of epithelial cells of lungs in human host

after which the virus enter into the cell and start its pathogenicity (Li et al., 2005). In common the RNA
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viruses such as SARS-CoV2 undergo the diversity of genetics, fast mutation and allowing evolutionaryas a
result of some alterations like, affinity of receptor, host tropism, pathogenicity and viral transmissibility.
Here we reported all mutations and satisfy them by highlighting genomically and geographically and
alsoemphasizing the uprising of sub-clades and highly genomic variable spots. These studies can be
enormouslyvaluable to plan and think about the effectiveness of measuresthat have been classified on
continental basis to limit SARS-CoV-2 spreading
OBJECTIVES
1. Evolutionary analysis by comparing the full genome sequences of SARS-CoV-2 present in the data
base with genome sequence of Wuhan virus.

2. Enlisting mutation events in different regions of world.

MATERIAL AND METHODS
MEGA

In order to offer statistical methodologies for molecular development via a collective interface on
MS-DOS (Microsoft Disc Operating System), it was issued first in 1933. At first, MEGA consist of distance
based and highest parsimony methodologies of molecular phylogenetic execution(S Kumar et al., 1994).
The data accession and integration of main perspectives for arranging sequences were introduced to dilate
MEGA'’s scope(Sudhir Kumar et al., 2004). After that, the maximum likelihood (ML) methodologies for
analysis of molecular evolution were added(Tamura et al., 2011). Now MEGA consist of methodologies for
selection of best fit substitution model(s), assessing distances of evolution and division times, regenerating
phylogenies, estimating ancestral distance, examining for selection and _identifying disease
mutations(Caspermeyer, 2018; Tamura et al., 2021).
GISAID (Global Initiative on Sharing All Influenza Data):

Platform for GISAID was started on event of in May 2008 in Sixty-first World Health Assembly.
Made as a substitute to share the model to public domain, sharing the GISAIDs mechanism came into an
account of Member States by giving a publicly available databased arranged by scientist for another
scientist, to enhance the sharing for data of influenza. For sharing the data between National Influenza
Centers and WHO collaborating Centers, GISAD is playing an important role from the time of its launch,
for vaccine virus of bi-annual influenza suggestions by WHO GISRS (Global Influenza Surveillance and
Response System). This initiative of GISAID increases the fast data sharing from all corona and influenza
viruses which are major cause of COVID-19. In order to help the researchers to understand viruses’
evolution and their epidemic and pandemic spreading, it consists of genetic sequences and associated
epidemiological and clinical data regarding human viruses, specie specific data and geographical data

related to avian and animal viruses(Mercatelli & Giorgi, 2020; Shu & McCauley, 2017).
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MUMmer:

For rapid arrangement of protein and DNA sequences, MUMmer is a system. It is system for better
arrangement of DNA sequences on larger scales, for data arrangement of millions of nucleotides. MUMmer
is an alignment system, has the ability of arranging entire genome of bacteria in less than one minute on a
standard computer. The major algorithm for MUMmer requires two input sequences, may be DNA or
proteins and determines whole subsequence longer than a specific least length k which are similar among
two inputs. There is maximum guarantee of these matches, in which they can’t be elongated without finding
a mismatch on either end, and they are distinctive in an accurate system, as described below. This entire
algorithm is imposed by using the data structure of suffix-tree, which allows very rapid and memory-
capable contrast of sequences. The promer usage produces alignments on basis of six frame translations for
both input sequences. Promer allows allows the arrangement of genomes for the similar proteins while the
sequence of DNA is very large to find similarity (A L Delcher et al., 1999; Arthur L Delcher et al., 2002).

RESULTS AND DISCUSSION:
Phylogenetic analysis of SARS-CoV-2

Understand the strains for the monophyletic distribution of the SARSCoV-2 population. According
to prior reports byGISAID the phylogenetic tree exhibited three main clades (S, G, and V clades). By the
mutations of L84S (ORF8), D614G (S), and G251V (ORF3a) these clades (S, G, and V clades) were
determined (Figure 1). The mention strain (hCoV-19/Wuhan-Hu-1/2019) is specified on a gray screen by
bold letters. The amino acid changes here show the substitution of amino acid on left of the stanadrd strain
to a variance amino acid of the parallel strain on right. Muatation [D614G (S)] in G clade is significat
among the three mutations that determine the clades. D614G (S)is found inthe nearby polybasic cleavage
location. However its main function on RDB/ACE2 binding is indistinct.  Along with three clades,
Phylogenetic study was approved out wrepresent two subclades that belong to G clade named as G.1 and
G.2 clades mentioningtheir parent clade name.The G.1 subclade was determined by three mutations|[G204R
(N), R203K (N), and P214L (ORF1b)] and G.2 subclade was determined by mutation [Q57H (ORF3a)]
(Figure 2). G clade and its subclades,phylogenetic tree were determined by D614G (S)Q57H (ORF3a) and
G204R (N), R203K (N), as well as P214L (ORF1b), are shared by the G.1 and G.2 clades, respectively.In
this regard, the G.1 and G.2 subclades' origin from the G clade demonstrates that a clade can be determined

through one or even more mutation.

IJCRT2108192 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ b699


http://www.ijcrt.org/

www.ijcrt.org

© 2021 IJCRT | Volume 9, Issue 8 August 2021 | ISSN: 2320-2882

oaan(onrs) ——
ASTETIORILS)
| [--—'—b‘a';v:.;: NCoV13ChnatShanghad SHI0

e AN LS Crukitd 14220
| e— 'ON-’WW \m

—MIMWMW
‘__

OOV 1 HaNgCL Z) HOT2020
'—' V- T A ATIVO22019

s I VW ikl W KA CL X0 04 52020

P OV TWUSACA-COPUCI 020

F hlo-1 QUSACA-SO0MHD- LG 142000

_? MOV 1/ 12772000
hCoV- 1R Shargha SHO1 09

W2020

WW‘S’QWW
HGoV- o Nethedards Naarden 13647747020

NCaY-13Meeriandu Disterii 13340722000
e OV ws-wumnommvm
B TEaghes 20 OGS 504100
PCo/ANa RIS ZLisHokand 21100
s WG BF ML yoR ORG57212000
: T o g IKYES1 82000
f'_' POV ST Nt Bhanha )63
NGal| ANanCharg A1V

DEIAGISH . —

G Clade

G251V|ORF32)
8

[ V- 10 Svirnrianc 1 0004 T7 1 (/2020
‘ GO N B ULC- S0

| MO ANUSAWA LW 9712020
F hOOV- YDA SPOR(Q2020

TR~ hok-BFano DRI

= hCeN-1 A Shansgha ISHI012
s DCOV-1H0nQ KoV NVN019ER 020
L™ MooV 1 Singapon 20

P hCoN- 13l VIO 700
= - 1T D A0

= DOV BLSACAD 2020

hGoV- 200
L
’ (L
o/t VI
o s | PO BUSAWAUW B 2020
! oV R SharghadSHD1 17

r s G WNrha s U vochi 182040
— )

RO o KLOC!
m < Y Wbt ERCD
ACOVAVUBANWA WZV 20
TI0L4KIORF1s) HCaA- 1 USATNA-STY
AMEORLab] . S| e OO ANy ) YO0
Krseionrss) = GL96VIORF3I [ hCo\- 1 A Deazh AN BR-(R.2020
e O WSl At KAV NGt 0 20 10RF3a) - H-
e W1 QA vl NN SN FROTINORFIN [P~ RO i AR
hCo\-SChiniSa rtinge-12020
O7SEIORFIA) - oV B0
8 a \ p— WGV BNew Zoaland 20VRIQT SEIR0
naACionsLa) - hCoV: {Hong Kosgrcasa?t V(00284312000 KON _| e
MY ONT1a) hGoly-1F rron! DFGS 12000 SUISFORF L) S V- K COCH )
MO 1 DGR oSV ABUSACA102)
! L ez VERUORR) | ,‘-‘m W
MOV A e NSW D020 VIGTHS| wdv
_ ncw.twmwmm e hCoV- 18Mong wwzumwm
| PN paomuonr —f* - 1T s 00 123
VITONLY T o AN Caada BC :r 022000 " " hCa\ m.muuvmm
B Mo 1R'TMICWWM —— R LA T p U]
h - NooV- 1 Netheriards ZukdHobnd 162920 oV 1NChi ren St
ey 1mnsm¢-nm — mwwmm.smmzo
BUOV VUM A LW XA = PLOV- TULAMARA R
- o RN N0 UL Pt VONTHBERQRINHDD
V- TG BC (01 020 OOV 1¥area NCOCZ0 VN
N 1mmvacocremm DMRYING L HoeV- 10 Erglard TR72020
e GOl WAUstral WNSW SN 020 MV AN ChinTake 20020
s e
HLLLIWORFIb)
Laasionss) .| AN NOGHHWT i) DCO0HI0ER0
' S Clade Pl /-1 B KOs KOS VX0
~ W MV C WP 00 14020020
> WOV gl 0112020
—— et
s

Figure 1: Phylogenetic Tree Clade S and Clade V, Wuhan virus (SARS-CoV-2)

Genome Sequence Alignment for mutations detection Geographically

On June 26, 2020, GISAID (Shu and McCauley, 2017) was used to obtain 48,635 SARS-CoV-2
genomic sequences.Only viruses that infect humans were chosen, with low-quality sequences (>5% NNNSs)
removed and only full-length sequences (>29,000 nt) used. A total of 48,624 sequences were assigned to a
geographic location, with 514 from Africa, 3,340 from Asia, 31,818 from Europe, 10,250 from North
America, 2,127 from Oceania, and 575 from South America. There were eleven sequences that were not
linked to any continent. NCBI GenBank provided the reference NC 045512.2 SARS-CoV-2 Wuhan genome
(Gorbalenya et al., 2020), which is 29,903 nucleotides long. A GFF3 annotation associated with the
reference, displaying genomic locations for all SARS-CoV-2 protein sequences. Non-structural proteins
were separated from the vast ORF1 polyprotein (NSPs).
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Figure 2: Phylogenetic Tree Clade G and Subclade G1 and G2, Wuhan virus (SARS-CoV-2)

The NSP12 gene, which encodes the viral Gene RNA polymerase, was annotated as two sections, NSP12a
as well as NSP12b, according to the domains like during a ribosomal frameshift, which occurs when
nucleotide 13,468 is translated but both the last first and nucleotide of a codon. Version 3.1 of
NUCMER(Arthur L Delcher et al., 2002). Over the NC 045512.2 reference, all 48,635 genomic sequences
were aligned. Just use an internally designed R SARS-CoV-2 annotation technique, the alignment result was
converted to an attributed list of all point mutation. 7.23 on average, with only a few samples having and
over 15 events. Overall, no region differs considerably from the mean mutation rate, however there is a
significant variation in the average value of mutations each sample between states (one-way ANOVA p =
9.55 10205). These countries have such a slightly but significantly greater number of detected mutations per

s of the top 40 countries with the largest number of sequenced complete viral genomes, when compared to
the world’s average shown in Table 1.
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Table 1: Showing type and number of mutation events in different regions.

Sr# | Region Sample Nr of events (Highest)
1 Africa 514 2K (SNP)

2 Asia 3340 12K (SNP)

3 Europe 31818 120K (SNP)

4 North America 10250 40K (SNP)

5 Oceania 2127 8K (SNP)

6 South America 575 2K (SNP)

We looked examined the type of each mutation and discovered that single-nucleotide
polymorphisms (SNPs) outnumber short implantation events (indels) in every continent. We found 205,482
amino acid(aa)-changing SNP occurrences worldwide (58.2% of all SNPs), with fewer than 50% of silent
SNPs occurring in coding areas (27.6 percent , with 97,573 events). There are 44,345 occurrences in coding
region (12.6%) of the SARS-CoV-2 RNA sequence, mostly in the S'UTR and 3'UTR. Short frameshift
losses account for 0.8 percent of all observed mutational events in the SARSCoV-2 population, following
by in-frame deletions (3x deletions diminishing the viral protein length without generating stop codons),
which account for 0.6 percent. SNPs that result in a stop codon are relatively uncommon (496 observed
events, 0.1 percent of the total). Insertions are exceedingly rare, accounting for less than 0.1 percent of all
SARS-CoV-2 mutations discovered thus far. All continents had similar profiles and comparative
percentages, implying a conserved molecular basis for SARS-CoV-2 evolution. The SARS-CoV-2
mutations were then categorised according to its nature, with SNP transitions (purine->purine and
pyrimidine->pyrimidine) outnumbering SNP transversions (purine->pyrimidine and vice versa), a finding
that parallels that of SARS-CoV. The C>T transition is perhaps the most common occurrence, both globally
and across continents, accounting for 55.1 percent of all identified worldwide viral mutations Table 2.

Table 2: Showing type and number of nucleotide mutation events in different regions.

Sr# | Region Sample Nr of events (Highest)
1 Africa 514 2K (C-T)

2 Asia 3340 12K (C-T)

3 Europe 31818 120K (C-T)

4 North America 10250 40K (C-T)

5 Oceania 2127 8K (C-T)

6 South America 575 2K (C-T)
CONCLUSION

Phylogenetic analysis done by MEGA tool has shown that on the basis of mutations, Phylogenetic
tree of SARS-CoV-2 contain three clades (S, G and V) based on the mutation of different genes of genome
L84S (ORF8), D614G (S), and G251V (ORF3a). For mutational analysis Wuhan strain genome (reference
NC 045512.2 SARS-CoV-2) is selected from NCBI GenBank and 48,635SARS-CoV-2 genomic sequences
from different continents published on GISAID were used. NUCMER v3.1 (MUMmer) tool was used to
align 48,635 SARS-CoV-2 genomic sequences with Wuhan strain genome (reference NC 045512.2 SARS-
CoV-2) and the results have shown that each continent has highest number of SNP mutation events and the
mostcommon mutation in nucleotides is of type C>T in every continent. Depending upon results it was

concluded that Wuhan strain genome (reference NC 045512.2 SARS-CoV-2) is the first SARS-CoV-2
[JCRT2108192 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ b702
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reported and all other strains were originated from Wuhan strain caused by the mutational events in the

genome.
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