The Distribution of COVID 19
based on Phylogeny
Construction in Silico

Sequences SARS-CoV-2 RNA at
Genbank NCBI

by Yermia Mokosuli

Submission date: 05-Jan-2023 06:35AM (UTC+0700)
Submission ID: 1988665549

File name: Article.pdf (1.06M)

Word count: 2323

Character count: 12304



WALAILAK JOURNAL

_http:;’/wist,wu,ac,th Life Sciences

The Distribution of COVID 19 based on Phylogeny Construction in
Silico Sequences SARS-CoV-2 RNA at Genbank NCBI

Revolson Alexius MEGE:, Herry Sinyo SUMAMPOUW?, Dewa Nyoman OKA®,
Nonny MANAMPIRING' and Yermia Semuel MOKOSULI*™

‘Department of Biology Faculty of Mathematics and Natural Sciences, Manado State University,
Tondano, Minahasa, North Sulawesi, Indonesia

“Deparnnem of Biology Education, Faculty of Mathematics and Natural Sciences, Manado State
University, Tondane, Minahasa, North Sulawesi, Indonesia

‘Department of Biology Education, Faculty of Mathemaiics and Natural Sciences, IKIP Saraswati
Tabanan, Bali, Indonesia

‘Department of Biology Faculty of Mathematics and Natural Sciences, Manado State University,
Tondann, Minahasa, North Sulawesi, Indonesia

‘Bioactivity and Molecular Biology Laboratory, Department of Biology, Faculty of Mathematics and
Natural Sciences, Manado State University, Tondano, Minahasa, North Sulawesi, Indonesia

("Corresponding author’s e-mail: yermiamokosuli@unima.ac.id)

Received: 10 April 2020, Revised: 10 July 2020, Accepted: 20 July 2020

Abstract

The Covid-19 pandemic, due to severe acute respiratory coronavirus (SARS-CoV-2) virus, has an
effect on human civilization today. With high fatality infections, SARS Covid-19 has influenced the
global cconomic, socio-cultural, and even political order. This study aims to construct the phylogeny of
the SARS corona virus that causes Covid-19 in various countries in the world by using the SARS Covid-
19 gene database from the NCBI GenBank. The results of this study can trace the origin of SARS Covid-
19, which is then called SARS-CoV-2, the gene characteristics, and the evolutionary relationship of these
genes to various countries in the world. This rescarch uses in silico method with gene sequence sources
from the NCBI GenBank (www.ncbi.nih.gov). A total of 433 SARS Covid-19 sequences reported by 21
countries as of April 2rd, 2020 were the subject of the study. Sequences representing each country were
analyzed using the MEGA 7.0 program. The results showed that the phylogeny trees formed were
obtained by 2 main monophyletic groups. The first major monophyletic group consisted of 11 nodes, with
19 SARS-CoV-2 gene sequences from 23 countries. The second major monophyletic group consisted of 5
nodes with 5 countries of origin of SARS-CoV sequence 19. The spread of Covid-19 from the epicenter
in Wuhan, China to the world has taken place randomly. This has happened because of the migration of
people from the Chinese epicenter. The location of the countries adjacent to China did not determine the
closest phylogenic relationship. The number of phylogenetic nodes formed showed mutases which caused
very high variations of the SARS CoV 2 RNA gene sequence. The results of this study reinforce that
efforts to limit the spread of human viruses to humans must be done. The presence of sequences from
China in the 2 main monophyletic groups confirms that this virus originated in the Chinese epicenter.
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Introduction

At the beginning of April 2020, the total number of positively infected SARS CoV-19 in the world
was 750.890. The number of victims who died was 36.405 people. In Indonesia in early April 2020, the
total number of positive SARS CoV-19 was 1,677, with a total death toll of 157. The SARS CoV-19
global fatality ratc is aflind 4.85 %, whilc in Indonesia itis 9.36 % [1].

Coronavirus is a species of virus that belongs to the Coronavirinae subfamily in % Coronaviridae
family, in the order of Nidovirales. Coronaviruses are viruses that are enveloped in a positive single-
stranded RNA genome, belonging to a large family of viruses that are widely available in nature. Certain
coronaviruses can infect humans and cause illness, such as Middle East Respiratory Syndrome (MERS)
and Severe Acute Respiratory Syndrome (SARS), whose symptoms can range from the commorf§ip1d to
severe lung infections [2]. Coronavirus is classified as an RNA virus that infects many animal species,
including humans, other mammals, and nds. After infection of the host cell, respiratory, intestinal, liver,
and newrological diseases follow [3]. Coronaviruses are members of the Nidovirales and subfamily
Orthocoronavirinae. This subfamily is divided into 4 genera: Alphacoronavirus, Betacoronavirus,
(Gammacoronavirus, and Deltacoronavirus. In general, Alphacoronavirus and Betacoronavirus tend to
infect mammals, whereas Gammacoronavirus and Deltacoronavirus usually infect birds. However, some
Gammacoronavirus and Deltacoronavirus can infect mammals under certain conditions [4].

SARS-CoV and MERS-CoV show 79 and 50 % similarity, respectively, with SARS CoV-19. These
findings indicate that there is no close evolffionary relationship between SARS COV-19 with SARS-CoV
and MERS-CoV. Thus, SARS COV-19 is considered the seventh novel human Betacoronavirus [5].
Furthermore, reported by Gao ef al [6,7], SARS CoV-2019 has the closest genetic relationship with
Pangolin-CoV [8].

The origin of the 2019 SARS CoV 1s still being debated by scientists today. However, the search for
SARS CoV-19, which turned into SARS CoV-20 and which has become a pandemic in the world. needs
to be done. In addition to knowing the pattern of spread, the characteristics of the SARS CoV-20 gene
sequence also determine mutations that occur. One approach that can be done is to use the SARS CoV-20
RNA sequence that has been reported and recorded in the gene bank. Based on data from the China
National Center for Bioinformation until March 26", 2020 [2]. there are 2.103 strains and 1.135
haplotypes of SARS CoV-20. Haplotype maps of novel coronavirus worldwide and from China,
respectively, are built on the basis of knowledge on genome variation obtained from available sequences
of high quality genomes (Figure 1). The spread of SARS CoV-20 is very fast and massive compared to
other viruses that have become pandemic.
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hure 1 SARS CoV-2020 strains from 2020-03-26 with 2,103 strains and 1,135 haplotypes found.
(htips://bigd big.ac.cn/ncov/networkJlang=en citation on April 2™, 2020).

Thus, genetic tracing is needed to provide data on wvariations of SARS CoV-20 from various
countries that have reported their sequences. The big question is how the spread of SARS CoV-2020 is
seen from the aspect of phylogeny, based on sequence data that has been reported and validated m the
NCBI Genbank. This study aims to obtain the characteristics and phylogeny evolutionary relationship of
SARS CoV-2020, which has become a pandemic today.

Materials and methods

The 16 RNA SARS Covid-19 gene sequences obtained from the NCBI Genbank
(httpsy//www.ncbi.nlm.nih. gov/genbank/sars-cov-2-seqs/) ot 343 recorded sequences were reported in the
NCBI GenBank (Table 1). A total of 25 RNA SARS COV-2 sequences were used, representing various
countries from various continents. Sequences downloaded from the NCBI Genbank in txt format were
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converted to MEGA format using the MEGA 7.0 Program [9.10]. Next. the sequence groups were
analyzed for substitution to determine the phylogeny tree model. Substitution analysis results were
obtained by the Neighbor Joining model with Bootstrap 1000x.

Ehble 1 Sources of Covid-19 SARS RNA gene sequences from NCBT GenBank [11].
https://www.ncbinlm.nih. gov/genbank/sars-cov-2-seqs (Accessed April 1%, 2020),
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Results and discussion

As of April 1%, 2020, 433 SARS-CoV-2 sequences have been reported. The phylogeny construction
is based on the country of origin reporting the sequence. The United States is the country with the most
SARS-CoV-2 sequences of 282 sequences, followed by China with 77 sequences, and Iran with 14
sequences. As of April 1%, 2020, 23 countrics have reported sequences of SARS-CoV-2, both complete
and partial gene regions. No data has been found yet on the SARS-CoV-2 sequence from Indonesia. Italy,
as a country with 433 positive cases of SARS-CoV-2 sequences. has the most relatively small sequence
report data (Table 2).
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Table 2 SARS-CoV-2 sequences from GenBank NCBI (April 1%, 2020).

No Country Region Number
China Hangzhou
Shenzhen
Wuhan
Yunnan 1
Shanghat 1
Guangzhou 4
China 12
2 Philippines Philippines 1
3 Japan Japan 5
4 Finland Finland 1
5 Thailand Thailand 2
United States of America United States of America 27
Massachusetts I
Wisconsin I
Washington 229
Minnesota 3
Illinois 2
California 17
Texas l
Arizona 1
North Korea MNorth Korea 1
Australia Victoria 1
Queensland i
Italy Roma 4
Cagliari 2
India India 3
Malaysia Malaysia 3
Taiwan Taiwan 3
Belgium Belgium 2
Nepal Nepal l
Sweden Sweden 1
Brazil Brazil 1
Vietnam Vietmam 6
Iran Iran 14
Nigeria Nigeria 1
Spain Valencia 12
Pakistan Palastan 2
Colombia Colombia 1
Peru Peru |
Total 433
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Figure 2 The phylogeny tree construction process with the MEGA 7.0 Program. (a) Alignment of SARS
CoV-19; (b) sequences, phylogeny tree construction; (¢) SARS COV nucleotide compaositions from
sequences of countries around the world.

In the phylogeny tree formed, 2 main monophyletic groups were obtained. The first monophyletic
group (red circle) consisted of 11 nodes. The first monophyletic group conained 19 SARS-CoV gene
sequences from 15 countries. The second major monophyletic group (green circle) consisted of 5 nodes
with 5 countries of origin of SARS - CoV sequence 19. Based on the phylogeny tree. the second
monophyletic group is closer to the ancestor virus (arrows in purple). It is interesting that SARS CoV-2
from Peru is closer to the initial node (the oldest ancestor). Most SARS CoV-2 originating from the
spreading epicenter of China 1s mn the first monophyletic group. In the second monophyletic group, only |
sequence originated from China (Figure 3).
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Figure 3 SARS CoV-2 phylogeny tree built using the 1000x Neighbor Joining Bootstrap model.

This phylogenetic tree obtained describes that the pattern of the spread of SARS CoV-19/20 took
place randomly in various countries. SARS CoV-2 is the oldest sequence from Peru, indicating that the
sequences from Peru originated directly from the epicenter in China. From the table above, the United
States reported the most SARS CoV-19 sequences compared to China as the epicenter center. Thus, many
SARS CoV-19 sequences are not or have not been recorded in the NCBI Genbank. In the phylogeny tree,
it can also be explained that SARS CoV-19 from China has a similarity of sequence close to 100 %. The
same was also found in the first monophyletic group, SARS CoV-19, reported from Taiwan, Finland,
Wuhan China, USA WA, Vietnam, Brazil, USA CA, Sweden, and Australia Victoria (Figure 4).
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Figure 4 Countries with the most similar SARS CoV-19 gene sequences. (a) In the first monophyletic
group and (b) in the sccond monophyletic group.

Conclusions

The spread of Covid-19 from the epicenter in Wuhan, China. to the rest of the world was random.
This is thought to have occurred due to human movements from the epicenter of China. The location of
the countries adjacent to China does not determine the phylogeny relationship of the closest virus. The
results of this study reinforce that efforts to limit the spread of the human viruses to humans must be
done. The presence of virus sequences from China in the 2 main monophyletic groups confirms that this
virus originated from the Chinese epicenter.
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