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ABSTRACT

Background: COVID-19 is caused by the novel virus SARS-CoV-2, which led to an
unexpected worldwide pandemic. Numerous researchers worldwide have strived to
achieve genome sequencing of the virus and share highly conservative data about Covid-
19 genome with very few mutations and no recombination. Methods: Tthis study was
carried out to align eleven genomes sequence (29000) of SARS-CoV-2 from different
countries (Iraq, Turkey, Iran, Jordan, Egypt, Morocco, India and china) and (Basra, Erbil)
with a reference genome called Covid virus in NCBI by using many software (MAFFT,
Genome detective, Next clade, Neighbor joining for all existing alignments and estimate
a relationship between them. Results: Results of MAFFT alignment for the sequence of
SARS-CoV-2 genome found that the 11 sample had a nucleotide identity comparable to
99 with reference genome. While the results of mutation rate indicated that many
variations between these sequences and indicated high rate of mutation for Egypt, china,
Iraq, Erbil, Iran, India, Morocco, Basra, Turkey and Jordan, with most frequent mutation
23403A>G. While the phylogenic tree found the all “SARS-CoV-2” sequences
accumulated in a different clade, Sequences from a variety of nations were found in some
big clades. Although there were some mutation in low frequencies, with common mutation
D614G found in most sequence (Iraq, Erbil, Turkey, Jordan, Egypt, Morocco, India and
china). This mutation makes a virus transmit more efficiently and 10-fold higher
aggressive than the original Chinese strain. Followed by the second most frequent
mutation L452R indicates that the binding to the selected monoclonal antibody (mAb) is
reduced and may affect their neutralization potential. Conclusion: The S protein of the
delta and kappa variants demonstrated improved viral replication kinetics when compared
to the wild-type virus.All these data should be considered for developing vaccines and
antiviral treatment strategies and tracking the diversity of viruses around the world. The
initial candidates for the COVID-19 vaccine were developed to specifically target the
D614 sequence position of the SARS-CoV-2 virus, the efficacy of the existing antibodies
and vaccines may be carefully tested with the G614 variant, immunogenicity and
protective efficacy of a DNA vaccine encoding spike protein with D614G mutation were
tested. A segment of nucleic acid-based, vectored, protein subunit vaccines was developed
utilizing the S protein of SARS-CoV-2, incorporating these specific mutations.

Introduction

single-stranded RNA virus associated with various

The recent pandemic of coronavirus disease 2019 respiratory viruses. It was quickly spreading to more
(COVID-19) was caused by the novel enveloped than 200 countries. SARS-CoV-2 is a member of the
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-coronavirus genus possessing a RNA strand
genome 26-32 kb in length [1]. Coronaviruses are
classified as alpha, beta, gamma, and delta.
SARS-CoV2 -19 and SARS-CoV1-2003; both of
them are coronaviruses[2]. All Wuhan coronavirus
gene were by analyzed based on grouping of
(ORFlab, S, ORF3, E, M, ORF6, 7a, 8, and
ORF10[3]. The viral protein such as spike (S)
protein permits the virus to attach to cell membrane,
while the (N) Nucleocapsid protein contains viral
genome, (E )envelope,(M) membrane [4]. In order
to promote the virus to enter the host cell, the S
protein was responsible for SARS-attachment to the
cell surface receptor and subsequent fusion [5] . The
virus specifically affects organs that contain
angiotensin converting enzyme 2 (ACE2)[6]. The
mutation and evolution rates in RNA viruses are
considerably higher than those of their hosts, up to
a million times , and the high level of it is attributed
to the connection with virulence variation, both of
which are considered beneficial for viral persistence
[7]. Mutational analysis of SARS-CoV-2 genomes
sourced from various geographical locations
revealed several distinctive characteristics,
including significant country-specific modifications
in the virus's proteins, such as the replication
polyprotein, spike glycoprotein, envelope protein,
and nucleocapsid protein. Coronavirus nucleocapsid
protein is required for RNA replication,
transcription, and genome packing [8].These viral
nucleocapsid proteins ( (NCs) encapsulate the RNA
genomes of viruses, creating NC-RNA complexes
that serve as templates and are crucial for viral
replication and transcription. Multiple mutations
have been discovered in the receptor-binding motifs
(RBMs) of the S protein, which plays a crucial role
in enabling viral entry by interacting with the human
angiotensin-converting enzyme 2 receptor on host
cells [9]. The D614G mutation was found to be the
most common mutation across different cell types,
such as those from the colon, liver, and lungs [10].
In contrast, the L452R mutation reduced the
effectiveness of antibody neutralization and
enhanced the virus's infectivity [11]. So, this study
was carried out to align eleven genomes sequence
(29000) of SARS-CoV-2 from different location
(Irag, Turkey, Iran, Jordan, Egypt, Morocco, India
and china)and (Basra, Erbil) with a reference
genome called Covid virus in NCBI by using many
software (MAFFT, Genome detective, Next clade,
Neighbor joining for all existing alignments and
estimate a relationship between them.

Material and Method:

The complete viral genome of 11 viral
sequence from different countries recorded in NCBI
were studied. Only viruses that infect humans were
chosen, with low-quality sequences were removed
and only full-length sequences used (>29,000 nt).
SARS genome sequence, with the reference
sequence (ID: NC. 045512), compare with
Sequence of lraq: Basra, Erbil, Turkey, Iran,
Jordan, Egypt, Morocco, India and china with
accession number Icl|MZ366458.1,
Icl|MW546610.1, IclMW633517.1,
IclMT605818.1, Icl|MT646036.1, Icl|MZ266636.1,
IcMW737845.1, IclMW582699.1,
IcljMZ336033.1 and Icl|MW691153.1. were filtered
and analyzed. The sequence taken from NCBI
converting into Fasta format in order to analyzed.
Multiple sequence alignment was done by MAFFT
(bioinformatics software download from internet) to
compare Sequences of SARS-CoV-2 from 11
distinct nations. To distinguish between different
countries' identities and mutations, a genomic
detective was used in addition to the phylogenic tree
and different geographical viruses were done by
using the neighbor-joining (NJ) and evolutionary
distances were estimated. Finally amino acid
sequencing alignment of S protein and detection of
the mutation for 11 fasta format of S protein to
previous accession number sample were analyzed
by using Next clade (bioinformatics software
download from internet).

Results:

We partitioned the SARS-CoV-2 genome
suc]cession information as indicated by their
geographic beginnings from nine country and (Erbil
,Basrah) for example, Iraq, Basra, Erbil, Turkey,
Iran, Jordan, Egypt, Morocco, India and china.
These SARS-CoV-2 successions had a place with
the infected patients from 8 nations and 3 from Iraq
of the total genome grouping. As a form of
perspective genome, the SARS-CoV-2 Wuhan-Hu-
1 strain was used. The result of filter sequence
alignment as shown in figure (1) revealed that the 11
sequence with length comparable to (29000) were
similar in many sequence with variable differences
between viral in different country.

The result of the nucleotide mutation as in
figure (2) which revealed different types of mutation
such as substitution, insertion, deletion, present on
sequence tested is compared to the reference of
Wuhan, which affects the viral effectiveness this
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result. Figue 2(a) revealed the frequency of all
mutation in all sample and the (3037C>T),
(23403A>G) most common mutation in the all
sample as in figure 2(b). It was in agreement with
[12] who found the many nucleotide change in
sequence from different country and that the main
cause made SARS-CoV-2 was accountable
alterations for death and clinical symptoms. In
addition, variations in UTRs have been found to
alter the activity, replication, and packaging of
genomes, as well as immunological regulation and
gene expression in some viral genomes, according
to the research [13,14] .

While the phylogenic tree found the 11
SARS-CoV-2 sequences of different area
accumulated in a different clade with reference
SARS-CoV, many country’s sequences accumulate
in one clade. Genetic variability within SARS-CoV-
2 strains from various countries could thus be
connected to their geographic dispersion. COVID-
19 was linked to meteorological factors, with dry
and cold conditions appearing to hasten virus
propagation. Result of figure (3) phylogenic tree
revealed the variation in genomes from various
geographical areas used in the study, with a
phylogenetic analysis. Neighbor joining method
was used for the construction of consensus tree.

Result show distinctive phylogenetic
distances on clades of covid-19 presented
evolutionary relationships among coronaviruses
from different country. The tree can be categorized
into two primary branches. The lower branch is
directly linked to the Iragi sequence, while the upper
branch corresponds to sequences found in the
earliest recorded clusters from Wuhan, China, which
are closely related to samples from other countries.
The results indicate that Egypt and India belong to
the same clade.

The phylogenic tree of S protein (figure 5)
by using neighbor phylogenic tree revealed that
sequence cluster into two main clades. The trees,
arranged in diverse sequences, were designed to
visually illustrate the transmission across various
regions. The first clade includes sequences from
Erbil and Jordan, while the second clade
encompasses the remaining sequences from other
areas.

Iran isolates was more similarity to the
original china sequence fallow with Basrah, then
china, Irag and Turkey respectively were . The tree
showed detailed evolutionary relationship of SARS-
CoV-2, with many sub-branches identified. It is

worth noting that some country coronaviruses
sampled from the china location, displayed closer
genetic distance, which is rational and logical from
the perspective of evolutionary progress. The short
distance between Erbil and Jordan sample which is
located in same clade this may attributed to the
distance and transmitted people between them.
While the other sample in another clade and Egypt
far from them.

The mutation study in all (S) proteins of
eleven SARS-CoV-2 genome and in comparison
with SARS-CoV reference genome. Result of parent
four confirmed many modifications amongst all
eleven SARS-CoV-2 Spike proteins are significant
surface glycoproteins that are notably recognized for
their crucial role in interactions with host cell
receptors.. Further, we study the mutations with
inside the spike protein of SARS-CoV-2 from
specific international locations at diverse positions
in the investigated SARS-CoV-2 isolates. The result
of SARS-CoV-2 isolated form Turkey shows one
mutation, while India shows two amino acid
mutation at D614G  (23403A>G), D936Y
(24368G>T) When compares with reference
sequence. While Iran sequence isolate showed
amino acid change at 22 (Serine to Threonine). In
addition, the sequence belonging to Jordan shows a
change at 12 (Serine to phenylalanine); 69-71
(deletion), 176 (Lucien to phenylalanine), 452
(Lucien to arginine), 614 (aspartic acid to glycine)
and 899 (Asparagine to serine). Finally the Iraqi
isolate shows the mutation at 70 (valine to Lucien),
272 (Proline to Lucien), 501 (asparagine to
tyrosine), 570(Alanine to aspartic  acid),
681(phenylalanine to histidine), 716(threonine to
isoleucine), 982 (serine to alanine); 1118 (aspartic
acid to histidine), while India 614 (Asparagine to
glycine) 936 (Asparagine to tyrosine) and in
addition Egypt and china show only 614 (asparagine
to glycine) while Morocco appears mutation at 78
(arginine to methionine); 614 (aspartic acid to
glycine). Finally, it is seen that Erbil protein aliment
show mutation at 452 (Lucien to arginine); 583
(glutamic acid to aspartic acid); 614 (aspartic acid to
glycine). Result of figure 6 declared that with
common mutation D614G found in most abundant
mutation fallow by the second most frequent
mutation L452R mutation.

These mutation rate will change the viral
pathogenicity and stability. Result of the
characteristics of the S proteins with aspartic acid
(SD614) and glycine (SG614) at residue 614
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exhibition that SG614 is much more stable than
SD614.Fallow with second frequent mutation
L452R which reduced affinity to a subgroup of
monoclonal antibodies (mAbs) that may have an
impact upon their neutralizing capability [15] found
that the variant L452R can evade HLA-24-restricted

cell - mediated immunity with simultaneously
enhancing viral pathogenicity and possibly
increasing viremia.

Figure 1. Multiple sequence alignment between different sequence for (11) sequence by using MAFFT alignment

to identify the similarity between sample.
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Figure 2. Frequency of mutation in all sample region a) frequency of all mutations (b) frequency of the most

common mutation.
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= 3037C-T

= 21556 21562del

= 23403A>G
25385_25392del

= 25563G>T

= 26221_26244del

= 26473 26522del

= 27192 27201del

= 27388 27393del

= 27753_27754insGAAT

= 27888 27393delACG
AAC

= 28260 2827 3del

= 29534 29557del

(b)

Figure 3.Tree to declare the relationship of SARS-CoV-2 complete sequence (nucleotide) from different

countries.
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4|£ human/INDIA
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SARS-CoV-2/human/IRQ/Erbil
SARS-CoV-2/human/JOR
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While figure (4) of the multiple sequence alignment for nucleotide of S protein sequence revealed some
comparability with some variant due to mutation deletion and substitution.

Figure 4. Multiple sequence alignment of amino acid sequence of S protein for Covid 19 from different countries.
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Figure 5. Neighbor joining Phylogenetic tree to declared the SARS-CoV-2 S protein sequence (hucleotide)
relationships between countries.
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Figure 6. Mutation frequency of amino acid sequence in covid 19 sequence of different countries.

- DI36Y (24368G>T)
V70L (21770G>C)
NSO1Y (23063A5T)
AS70D (23271C>A)

- PE81H (23604C>A)

= P272L (22377C>T)

» D614G (23403A>G)

= T716l (23709C>T)

= 59824 (24506T>G)

=, D1118H (24914G>C)

» L452R (22917T>G)

= E583D (23311G>T)
S12F (21597C>T)

HED_V70del (21766 2177 1delACATGT),
W152R (22016T>A)
L176F (22088C>T)
= R3465 (22600A>C),
L452R (22817T>G)
= T5471(23202C>T)
= Q677H (23593G>T)
= AB99S (24257G>T)
R78M (21795G>T)

Discussion

Among all known RNA infections, Covid
comprise of the biggest genome [16].The enormous
genome size gives greater versatility in obliging and
altering qualities (26.4 to 31.7 kb). All 11 SARS-
CoV-2 sequences for different area accumulated in
a different group with reference SARS-CoV-2
sequences according to phylogenetic analyses (Fig
3) with ancestor an]d non-ancestor. Egypt having
high similarity with morocco, while turkey sequence
with Iraq and china are highly comparable with
Jordan while finally Basra is comparable with
Iran.Phylogenetic analysis on the coronavirus
genomes has founded that SARS-CoV-2 was a
replacement member of the betacoronavirus
genus, which incorporates SARS-CoV, MERS-
CoV, bat severe acute respiratory
syndrome connected coronaviruses (SARSTI-
CoV), further as alternative coronaviruses known i
n humans and animal species [17,18].While [19]
declared the phylogenomics viral sources,

\|//

v

transmission, and potential superinfection in early-
stages of COVID-19 patients in Ontario, Canada. In
addition, [20] mentions that the COVID-19
prevalent due to a high mutation result a changes in
the viral behavior such as its virulent or infectious,
and resistance to drugs.

The [21] indicated that the results differ
regarding the evolutionary relationships of the Spike
protein regions for Lebanon, the West Bank, Iraq,
and the Philippines. The D614G amino acid
substitution was frequently observed in the spike
protein sequences of SARS-CoV-2 genomes from
Bangladesh and Iran. Additionally, countries such as
India, Nepal, Qatar, Pakistan, Saudi Arabia, Turkey,
Bahrain, Bhutan, Jordan, South Korea, China,
Georgia, and Hong Kong exhibit closely related
evolutionary patterns in their spike protein
sequences, characterized by relatively fewer amino
acid substitutions. The close associated between
different regen may attributed to the work and
transmission between different country. And that in
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accordance with [22] who revealed that the
phylogenetic and evolutionary models successfully
linked the human transmission of the SARS-CoV-2
in the South Asian regions through international
travel between various neighboring countries as
most of these share land borders interactions
between ACE2 and S protein.

Epidemiologic studies proposing that
viruses with SG614 transfer more effective [23].
However, the aspartate to glycine mutation (D614G)
of the S protein was assumed to be 10-times more
infective than the original strain from China
(Wuhan-1)[19]. Patients infected by the D614G
mutant variant had advanced viral loads [24] .For
example, SARS COV-2 with a D614G change in
the S protein attacks ACE2 express tissues more
efficiently, improving its virulence. As results, an
individual exposed with a mutated variant develops
higher infection rates and much more acute COVID-
19 symptoms. Some primary significance is
mutations in the S protein and it is due to the idea
that the spike protein defines viral host range and it
is often the target of neutralizing antibodies [25,26]
S protein facilitates viral invasion into host cells by
adhering to a host receptor via the RBD in the S1
subunit and then fusing the viral and host surfaces
via stimulating by host tissue proteolytic enzymes of
a S2 subunit. Pseudo viruses containing the D614G
mutation, either in combination with L452R or
W152C, or swithout.The D614G variant, were
produced and utilized to infect 293T cells that stably
express the ACE2 receptor for cell entry and the
TMPRSS2 cofactor necessary for SARS-CoV-
2[27]. Additionally, recurrent attenuating mutations,
including P323L, L37F, G251V, and Q27stop, have
been identified, which are believed to diminish the
severity of the disease. The emergence of these
attenuating mutations indicates that SARS-CoV-2
may be evolving towards a less pathogenic form in
human [28].

1. The first COVID-19 vaccine candidates were
developed to specifically target the original
D614 strains of SARS-CoV-2. Consequently,
there exists a connection between the D614 spike
antigen utilized in the vaccines and the G614
variant, which heightens the likelihood of the
virus circumventing the immunity produced by
the vaccine [29].
Since Severe acute respiratory identifies
ACE?2 like its host receptor for adhering to virus S
proteins, identifying the RBD in Severe acute
respiratory S protein in its most possible target for

the virus adhesion process, like new inhibitors,
neutralizing antibodies, and immunizations, is
essential.

Conclusion:

COVID-19 is a global pandemic that has
spread worldwide.. Because the virus's adaptability
mechanisms are natural, there are so many
variations on its genomic that more research is
wanted to find a method of controlling the sickness.
The MAFFT was used to align eleven SARS-CoV-
2 isolate genomes (29000) the relationship between
them and the mutations observed were linked to
their impact on the primary protein structure.
Furthermore, the alignment and mutation presented
within S protein show many amino acid substitution
and deletion found within S protein sequence and
these change result on the change of the stability and
activity of the virus. Monitoring the emergence of
future variants of SARS-CoV-2 is essential for
establishing effective control measures for the
COVID-19 pandemic. Mutations that are believed to
diminish immune recognition, particularly those
occurring in the spike protein, have been shown to
decrease sensitivity to both natural immunity and
immunity conferred by vaccines.
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