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Genome analysis is critical for tracking the spread of the CoVid-19 virus throughout Indonesia.
Considering that Indonesia is an archipelago, the demographics of each province will create
different virus variance results. The genome sequence, virus variants, and phylogenetic
description of the SARS-CoV-2 strain from Manokwari, West Papua, are being determined
urgently. The entire genome was sequenced using the Reagan Illumina COVIDSeq and the
sequencing by synthesis (SBS) method. Annotation of the entire viral genome using the hCoV-
19/Wuhan/Hu-1/2019 reference genome (NC 045512.2). Phylogenetic analysis was performed
on 54 SARS-CoV-2 genomes obtained from GISAID in Indonesia and other countries. The virus
strains found in Manokwari, West Papua, are Delta (B.1.617.2), B.1.466.2, and Omicron (BA.1,
BA.1.15, and BA.1.13.1). The SARS-CoV-2 strain from Manokwari is classified into VOC and VUM
variants based on the WHO variant classification. According to the results of genetic
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characterization analysis, the ORF1ab NSP3 gene, ORF3 gene, ORF7 gene, N gene, and S gene
had the most mutations. The West Papua strain of SARS-CoV-2 Manokwari has ten clades,
with the B.1.466.2 virus variant adjacent to the B.1.466.2 virus variant from Southeast Sulawesi
and West Sumatra, according to the phylogenetic analysis of virus variants. The Manokwari
West Papua SARS-CoV-2 virus strain has three variants: Delta (B.1.617.2), B.1.466.2, and
Omicron (BA.1, BA.1.15 and BA.1.13.1).
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Abstract. Genome analysis is critical for tracking the spread of the CoVid-19
virus throughout Indonesia. Considering that Indonesia is an archipelago, the
demographics of each province will create different virus variance results. The
genome sequence, virus variants, and phylogenetic description of the SARS-CoV-
2 strain from Manokwari, West Papua, are being determined urgently. The entire
genomewas sequenced using the Reagan Illumina COVIDSeq and the sequencing
by synthesis (SBS)method. Annotation of the entire viral genome using the hCoV-
19/Wuhan/Hu-1/2019 reference genome (NC 045512.2). Phylogenetic analysis
was performed on 54 SARS-CoV-2 genomes obtained from GISAID in Indonesia
and other countries. The virus strains found in Manokwari, West Papua, are Delta
(B.1.617.2), B.1.466.2, andOmicron (BA.1, BA.1.15, andBA.1.13.1). The SARS-
CoV-2 strain fromManokwari is classified into VOC and VUM variants based on
the WHO variant classification. According to the results of genetic characteriza-
tion analysis, the ORF1ab NSP3 gene, ORF3 gene, ORF7 gene, N gene, and S
gene had the most mutations. The West Papua strain of SARS-CoV-2 Manokwari
has ten clades, with the B.1.466.2 virus variant adjacent to the B.1.466.2 virus
variant from Southeast Sulawesi andWest Sumatra, according to the phylogenetic
analysis of virus variants. The Manokwari West Papua SARS-CoV-2 virus strain
has three variants: Delta (B.1.617.2), B.1.466.2, and Omicron (BA.1, BA.1.15 and
BA.1.13.1).
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1 Introduction

The severe acute respiratory syndrome coronavirus two (SARS-CoV-2) virus has spread
and increased at an alarming rate since its discovery in mainland China. On March
2, 2020, this virus was detected and caused several reported cases of COVID-19 in
Indonesia [1]. Since then, confirmed cases have continued to be investigated, despite
several public health measures to stop the spread of COVID-19, such as the isolation
of confirmed patients and the implementation of strictly enforced health protocols in
the community. As of November 17, 2021, there were 255,103,209 confirmed cases and
5,126,415 deaths, with a COVID-19 incidence of 621,943 per 100,000 people. There are
confirmed cases in Indonesia until November 17, 2021, with 4,251,945 people infected
and 143,698 deaths [2].

West Papua Province in eastern Indonesia was not spared from the spread of the
SARS-CoV-2. There were 23,135 confirmed positive patients until November 17, 2021,
with 357 deaths. The rapid spread of SARS-CoV-2 in different regions resulted in
mutation-driven evolution. Genomes with new variants emerged when the virus moved
across different environmental conditions; thus, genomic surveillance of viral muta-
tions is essential. SARS-CoV-2 mutations have spread faster than the previous strain
until now. Furthermore, SARS-CoV-2 mutations are known to be caused by changes in
genetic material (in the form of nucleotide bases), which result in phenotypic differences
from the original virus [4]. Changes in the nature of the virus can affect how quickly it
spreads, the severity of the existing complications, and the efficacy of vaccines, active
ingredients, test equipment, and health measures. The phenotypic differences in SARS-
CoV-2 caused by mutations are used to identify a variant. Active variants are currently
being monitored globally to ensure that if significant amino acid substitutions are dis-
covered, immediate action is taken to respond to these variants and prevent their spread
[6]. The SARS-CoV-2 EvolutionWorkingGroup (SEWG) of theWHO established three
levels of variants based on the level of alertness and the risk of decreased diagnostic, ther-
apeutic, and vaccine efficacy, namely SARS-CoV-2, which has been shown to change in
phenotypic properties. Because of mutations that have been identified and spread within
a community or detected in multiple countries [6].

Based on IndonesianWGS data as of June 13, 2021 a total of 1,908 complete genome
sequences were reported that the new SARS-CoV-2 virus variant in Indonesia was the
Variant of Concern, consisting of Alpha (B.117) in 35 cases, Beta (B.1.351) in 5 cases,
and Delta (B.1.617.2) in 50 cases. Variant of Interest, consisting of A.23.1 (6 cases), Eta
(B.1.525) (4 cases), andB.1.617.3 (1 case).WGSdata as of 17November 2021 increased
to 8,856 sequences, with a significant increase from VOC such as alpha (B.117) to 77
cases, beta (B.1.351) (22 cases), and delta (B.1.617.2) (4,977 cases). So far, variant
mutations in Indonesia included B.1.621, Lamda, Gamma, Beta, Alpha, Delta, B.1.640,
and Omicron (GISAID, 2021).

According to theWGS data, the number of SARS-CoV-2 sequences until November
2021 was still very low (0.2%) when compared to the number of confirmed COVID-
19 patients. More variants will be confirmed if the SARS-CoV-2 genome is sequenced
further. As a result, it is critical to conduct research on the complete genome sequence
and phylogenetics of the SARS-CoV-2 virus collected in Manokwari, West Papua. The
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goal of this study was to characterize the complete genome sequence and variants of the
SARS-CoV-2 virus Manokwari, West Papua.

2 Methods

2.1 CoViD-19 Samples

All virus samples were obtained from SARS-CoV-2 patients’ nasopharyngeal and
oropharyngeal swabs at the West Papua Provincial General Hospital.

Viral RNA was extracted from nasopharyngeal samples using the taco extraction
kit reagent and following the kit’s instructions, which included pipetting 200µl of the
sample and inserting it into the samplewells on the extraction plate for 45min. Following
the completion of the extraction process, 200µl of RNA is added to the sample stamp,
and the RNA is ready for use.

2.2 CoViD-19 Samples

Whole Genome Sequencing (WGS) was performed on 48 samples in VTM tubes that
met the criteria at the Prof. Srie Oemijati National Laboratory, Health Development
Policy Agency (BKPK) of the Ministry of Health in Jakarta. The Illumina COVIDSeq
reagent and the sequencing by synthesis (SBS) method were used in the WGS process.
The procedure begins with RNA extraction, followed by Anneal RNA using random
hexamers to prepare for cDNA synthesis. To reverse transcribe the RNA fragments,
cDNA synthesis was performed according to the manufacturer’s instructions.

The target was amplified in two separate PCR reactions using CPP1 HT primer
(COVIDSeq Primary Pool 1 HT) and CPP2 HT primer (COVIDSeq Primer Pool 2
HT). During this process, the preparatory library, assembling, and quantification are
carried out step by step, and the amplification product is fragmented and tagged with
adapters. The fragment that has been given an adapter will be amplified again in order to
multiply the fragments, and the libraries will then be indexed and purified. The libraries
were measured using the Qubit High Sensitivity dsDNA Quantification Kit with 4nM
quantification requirements after purification. In the flow cell, sequencing libraries will
assemble [3].

2.3 Genome Analysis

The hCoV-19/Wuhan/Hu-1/2019 (NC 045512.2) reference genomewas used to annotate
the full-length viral genome. 54 genomes of the SARS-CoV-2 virus from Indonesia and
other countries were used for phylogenetic analysis. This information was obtained from
gene Bank (GISAID). Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.617.2),
Kappa (B.1.617.2), Epsilon (B.1.427), Eta (B.1.525), Lota (B.1.526), Lambda (C.37),
Mu (B.1.621), Omicron (BA.1), B.1.177, 19B, and B.1.466.2 are the viral variants
used. The MAFFT program server (https://mafft.cbrc.jp/alignment/server/) was used
for nucleotide sequence alignment. With a nucleotide length of 29,400, a phylogenetic
tree is constructed. All analyses were carried out using the Geneious Prime software

https://mafft.cbrc.jp/alignment/server/
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(Kumar et al., 2018). The tree is rooted in the oldest virus, hCoV-19/Wuhan/Hu-1/2019
[2], because the goal of this phylogenetic analysis was to determine the evolutionary
relationship between virus samples from the West Papua Provincial Hospital and other
SARS-CoV-2 viruses.

3 Results

All virus samples were collected from nasopharyngeal and oropharyngeal swabs of
patientswho received SARS-CoV-2 testing at theWest Papua ProvinceGeneralHospital,
with the sample criteria being people who had been vaccinated, had not been vaccinated
against SARS-CoV-2 but were infected with COVID-19, and positive with a CT value
of 25. RT-PCR testing was performed on the samples at the Molecular Laboratory of the
Regional General Hospital of West Papua Province.

Based on the RT-PCR results, a total of 48 samples were used for Whole Genome
Sequencing, which was performed at the Prof. Srie Oemijati Research Center, Health
Development Policy Agency (BKPK), Ministry of Health in Jakarta. Whole genome
sequencing analysis yielded 32 completely sequenced samples. There were 12 women
and 20 men among the 32 samples. Meanwhile, there were 19 adults, 2 teenagers, 5
children, and 1 baby. There were 13 people with blood type O, 4 with blood type A, 7
with blood type B, and 3 with blood type AB, with the remaining 5 people having no
known blood type. The vaccines used were generally the Sinovac vaccine for 19 people,
the AstraZeneca vaccine for 5 people, and the unvaccinated vaccine for 8 people (Table
1).

Various points of mutation were discovered from the ORF1ab NSP3 gene region
to the N gene using characterization analysis of the reference genome from Wuhan,
China. Furthermore, the number of nucleotide base changes in the SARS-CoV-2 virus,
Manokwari strain from West Papua, was determined. When the SARS-CoV-2 virus
sequence from the Manokwari strain was compared to other sequences from Papua,
several different mutation points are found.

The key mutation in the S gene for the B.1.466.2 virus variant is in the N439K
region, while it is in the L452R and P681R regions for the Delta virus variant, and
it is in the K417N, S477N, N501Y, and P681H regions for the omicron virus variant.
The Delta Strain Manokwari virus variant did not have mutations in T95I, whereas four
samples in G142D did, namely samples no 15, 20, 23, and 25. There were no mutations
in the E156G and Del157/158 regions other than this Manokwar strain. Meanwhile, the
Omicron virus variant (BA.1.13.1) lacks mutations in the DelN211 and G496S regions,
and the Omicron virus variant (BA.1.15) lacks mutations in the DelN211 and G496S
regions as well N440K and G446S.
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Table 1. An investigation of the SARS-CoV-2 virus of Manokwari West Papua

No ID Viruses Sex Age
(y.o)

Ct
Value

Blood
Type

Vaccine
Type

Symptoms

1 MKW_EPI_ISL_3151603 F 31 15,74 A Sinovac ODP

2 MKW_EPI_ISL_3151608 M 39 18,43 O Sinovac ODP

3 MKW_EPI_ISL_3151615 F 48 21,3 O Sinovac ODP

4 MKW_EPI_ISL_3151622 F 64 23,13 O Sinovac ODP

5 MKW_EPI_ISL_5022912 F 21 19,55 B Sinovac ODP

6 MKW_EPI_ISL_3151635 M 41 17,12 O Sinovac ODP

7 MKW_EPI_ISL_3151655 M 11 25,26 – – ODP

8 MKW_EPI_ISL_3151661 M 15 19,42 – – ODP

9 MKW_EPI_ISL_3278295 F 11 18,43 – – ODP

10 MKW_EPI_ISL_3151602 F 40 21,04 AB AstraZeneca OTG

11 MKW_EPI_ISL_3151607 F 35 19,23 O Sinovac OTG

12 MKW_EPI_ISL_3151614 M 38 23,01 O AstraZeneca ODP

13 MKW_EPI_ISL_3151621 M 21 19,23 B Sinovac OTG

14 MKW_EPI_ISL_3151628 F 30 20,15 A Sinovac OTG

15 MKW_EPI_ISL_3151634 M 15 16,19 – – OTG

16 MKW_EPI_ISL_3151641 M 35 18,25 O Sinovac ODP

17 MKW_EPI_ISL_3151642 M 43 19,47 B AstraZeneca OTG

18 MKW_EPI_ISL_3151647 F 14 20,19 – – ODP

19 MKW_EPI_ISL_3151648 M 28 23,17 O Sinovac ODP

20 MKW_EPI_ISL_3151653 F 18 22,19 O – ODP

21 MKW_EPI_ISL_3151654 F 54 20,79 B Sinovac ODP

22 MKW_EPI_ISL_3151659 M 35 25,21 AB Sinovac OTG

23 MKW_EPI_ISL_3151660 M 1 20,32 – – ODP

24 MKW_EPI_ISL_3151667 M 19 18,27 A Sinovac OTG

25 MKW_EPI_ISL_3151668 F 27 21,48 O AstraZeneca OTG

26 MKW_EPI_ISL_3151674 M 23 23,19 B Sinovac ODP

27 MKW_EPI_ISL-3151675 M 31 20,25 O Sinovac ODP

ODP: People in monitoring of CoViD-19
OTG: People without symptoms
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Table 2. SNP and variant analysis of the SARS-CoV-2 virus strain Manokwari, West Papua

No ID Virus SNP MISSENSE SILENT Varian

1 MKW_EPI_ISL_3151603 25 32 21 B.1.466.2

2 MKW_EPI_ISL_3151608 26 37 21 B.1.466.2

3 MKW_EPI_ISL_3151622 26 33 23 B.1.466.2

4 MKW_EPI_ISL_3151655 34 43 38 B.1.466.2

5 MKW_EPI_ISL_3151661 24 37 22 B.1.466.2

6 MKW_EPI_ISL_3278295 30 48 21 B.1.466.2

7 MKW_EPI_ISL_3151602 28 42 22 B.1466.2

8 MKW_EPI_ISL_3151621 29 42 26 B.1466.2

9 MKW_EPI_ISL_3151641 26 37 22 B.1.466.2

10 MKW_EPI_ISL_3151642 27 37 19 B.1.466.2

11 MKW_EPI_ISL_3151647 26 37 20 B.1.466.2

12 MKW_EPI_ISL_3151653 27 41 24 B.1.466.2

13 MKW_EPI_ISL_3151659 26 41 20 B.1.466.2

14 MKW_EPI_ISL_3151660 26 4 23 B.1.466.2

15 MKW_EPI_ISL_5022912 43 60 25 Delta (B.1.617.2)

16 MKW_EPI_ISL_3151635 31 49 9 Delta (B.1.617.2)

17 MKW_EPI_ISL_3151615 39 65 17 Delta (B.1.617.2)

18 MKW_EPI_ISL_3151607 38 66 16 Delta (B.1.617.2)

19 MKW_EPI_ISL_3151614 38 61 13 Delta (B.1.617.2)

20 MKW_EPI_ISL_3151628 33 40 15 Delta (B.1.617.2)

21 MKW_EPI_ISL_3151634 38 60 16 Delta (B.1.617.2)

22 MKW_EPI_ISL_3151648 43 71 22 Delta (B.1.617.2)

23 MKW_EPI_ISL_3151654 43 71 18 Delta (B.1.617.2)

24 MKW_EPI_ISL_3151667 41 65 20 Delta (B.1.617.2)

25 MKW_EPI_ISL_3151668 42 71 20 Delta (B.1.617.2)

26 MKW_EPI_ISL_3151674 36 61 13 Delta (B.1.617.2)

27 MKW_EPI_ISL-3151675 34 43 18 Delta (B.1.617.2)

28 MKW_EPI_ISL-11994142 58 62 23 Omicron (BA.1.13.1)

29 MKW_EPI_ISL-11994116 57 60 28 Omicron (BA.1)

30 MKW_EPI_ISL-11994140 58 62 23 Omicron (BA.1)

31 MKW_EPI_ISL-11994141 57 63 26 Omicron (BA.1.15)

32 MKW_EPI_ISL-11994143 57 61 24 Omicron (BA.1)
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Fig. 1. The West Papua Manokwari Strain SARS-CoV-2 Virus Phylogenetic Tree was recon-
structed in Genious Prime software using the Neighbor-Joining method

3.1 Single Nucleotide Polymorphism (SNP) and Virus Variants

SNP and variant analysis was performed using the data bank available at the link
(https://usegalaxy.org/welcome/new) and Pangolin version 1.3.1.7. Based on SNP anal-
ysis and variance, the SARS-CoV-2 virus sample from Manokwari, West Papua con-
tained three variants, such asDelta (B.1.617.2), B.1.466.2, andOmicron (BA.1, BA.1.15,
and BA.1.13.1). According to WHO classifying of variants, the SARS-CoV-2 virus of
Manokwari is categorized as VOC and VUM (Table 2).

3.2 Phylogenetic Analysis

GISAID as gene bank provided phylogenetic analysis and a collection of data from
54 genomes of the SARS-CoV-2 virus in Indonesia and several other countries. Alpha
(B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.617.2), Kappa (B.1.617.2), Epsilon
(B.1.427), Eta (B.1.525), Lota (B.1.526), Lambda (C.37), Mu (B.1.621), Omicron
(BA.1), B.1.177, 19B, and B.1.466.2 are the viral variants used. The tree is rooted

https://usegalaxy.org/welcome/new
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in the oldest virus, NC 045512.2, and was analyzed using a nucleotide length of 29,903
(Fig. 1).

According to the phylogenetic tree in Fig. 2, the West Papua Manokwari strain’s
SARS-CoV-2virus variant consists of 10 clades,with theB.1.466.2 virus variant adjacent
to the B.1.466.2 virus variants from Southeast Sulawesi and West Sumatra [1].

4 Discussions

Each life’s genetic information is stored in its genome, and annotations are the first
step in interpreting its sequence. The SARS-CoV-2 genome is approximately 29,903 kb
in length. It also contains 5 structural proteins and 16 non-structural proteins. In this
study, we worked to determine the characteristics of the SARS-CoV-2 virus’s complete
genome sequence in Manokwari, West Papua, from 48 samples that were subjected to
whole genome sequencing analysis, 16 of which were not properly sequenced. This was
influenced by the lengthy storage period. The delivery procedure.

TheWest PapuaManokwari virus strain had three variants in the analysis of variance,
namely Delta (B.1.617.2), B.1.466.2, and Omicron (BA.1, BA.1.15 and BA.1.13.1). The
Delta variant was discovered in India in October 2020, while the B.1.466.2 variant was
discovered in Indonesia in November 2020, and the Omicron variant was discovered
in Botswana, Africa in early November 2021. (WHO, 2021). According to the WHO
variant classification, the SARS-CoV-2 virus, the Manokwari stain, is classified as a
Variant of Concern (VOC) and a Variant Under Monitoring (VUM). VOC variants have
increased transmission and caused negative changes in the epidemiology of SARS-CoV-
2 infection, as well as increased virulence or clinical disease presentation. These vari-
ants are classified as Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.6172),
and Omicron (B.1.6172) (BA.1). The SARS-CoV-2, VUM variant is a variant with
genetic changes that are thought to affect the virus’s characteristics, with indications
that it may pose a risk in the future, but the evidence for a phenotypic or epidemiolog-
ical impact is currently unclear, it is still being studied, and more research is needed.
B.1.466.2, B.1.429, B.1.1.523, B.1.619, B.1.620, B.1.526, B.1.525, B.1.617.1, B.1.318,
C.1.2, B.1.640, AV.1, AT.1, P.2, P.3, R.1, B.1.1.519, C.36.3, B.1.214.2, B.1.427, and
B.1630 are the VUM variants (WHO, 2021).

Furthermore, there are 1166 SNP, 602 missense, and 668 silent variants (Table 3).
The Omicron variant virus sample contained more than 56 SNPs, whereas the B.1.466.2
variant virus sample contained the fewest, namely 26. This finding is consistent with that
of (covariants.org, 2022), who discovered that the Omicron variant had the same muta-
tions. More common than the Delta variant, and B.1.466.2 contains over 60 mutations.
Following a characteristic analysis with the reference genome from Wuhan, China, it
was discovered that the ORF1ab NSP3 gene region contained the most mutations in
the ORF3 gene, ORF7 gene, N gene, and S gene. Cytosine-thymine 552 and Guanine-
thymine 147 are the most common mutations. Both Cytosine - Thymine and Thymine -
Cytosine, are synonyms but Guanine - Thymine mutations can change amino acids [4].
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Table 3. Changes in the Nucleotide Bases of the SARS-CoV-2 Virus Manokwari strain, West
Papua

No ID Virus Base changes (SNPs)

A-C A-G A-T C-A C-G C-T G-A G-C G-T T-A T-C T-G

1 MKW_EPI_ISL_3151603 0 1 0 1 1 20 0 0 1 0 1 0

2 MKW_EPI_ISL_3151608 0 1 0 1 1 18 0 0 3 0 1 0

3 MKW_EPI_ISL_3151615 0 4 0 1 2 17 3 0 9 0 2 1

4 MKW_EPI_ISL_3151622 0 1 0 1 1 20 0 0 2 0 1 0

5 MKW_EPI_ISL_5022912 0 5 0 1 2 19 4 0 9 0 2 1

6 MKW_EPI_ISL_3151635 0 4 1 1 2 12 1 0 4 0 4 1

7 MKW_EPI_ISL_3151655 0 2 1 1 1 21 1 0 2 0 5 0

8 MKW_EPI_ISL_3151661 1 3 0 1 0 15 0 0 3 0 1 0

9 MKW_EPI_ISL_3278295 0 1 0 1 1 19 0 1 4 0 2 1

10 MKW_EPI_ISL_3151602 0 2 0 2 1 18 0 0 3 0 2 0

11 MKW_EPI_ISL_3151607 0 5 0 1 2 14 2 0 8 0 2 4

12 MKW_EPI_ISL_3151614 0 5 0 1 2 17 2 0 8 0 2 1

13 MKW_EPI_ISL_3151621 0 2 0 2 1 18 0 0 3 0 3 0

14 MKW_EPI_ISL_3151628 0 4 0 1 2 13 3 0 6 0 3 1

15 MKW_EPI_ISL_3151634 0 4 0 1 2 17 3 0 8 0 2 1

16 MKW_EPI_ISL_3151641 0 2 0 1 1 17 0 0 3 0 2 0

17 MKW_EPI_ISL_3151642 0 1 0 1 1 19 0 0 3 0 2 0

18 MKW_EPI_ISL_3151647 0 1 0 1 1 19 1 0 2 0 1 0

19 MKW_EPI_ISL_3151648 0 5 0 2 2 17 5 0 9 0 2 1

20 MKW_EPI_ISL_3151653 0 1 0 1 1 18 2 0 2 1 1 0

21 MKW_EPI_ISL_3151654 0 6 0 2 2 15 4 1 8 0 4 1

22 MKW_EPI_ISL_3151659 0 2 0 1 1 18 0 0 3 0 1 0

23 MKW_EPI_ISL_3151660 1 4 0 1 0 16 0 0 3 0 1 0

24 MKW_EPI_ISL_3151667 0 7 0 2 2 16 3 0 8 0 2 1

25 MKW_EPI_ISL_3151668 1 2 0 1 2 16 4 0 10 0 3 1

26 MKW_EPI_ISL_3151674 0 5 0 1 2 17 2 0 8 0 2 1

27 MKW_EPI_ISL-3151675 0 5 0 1 2 14 2 0 5 0 4 1

28 MKW_EPI_ISL-11994142 2 7 3 6 1 19 9 1 2 1 4 3

29 MKW_EPI_ISL-11994116 2 7 3 6 1 18 9 1 2 1 4 3

30 MKW_EPI_ISL-11994140 2 7 3 6 1 19 9 1 2 1 4 3

31 MKW_EPI_ISL-11994141 2 8 3 6 1 18 7 1 2 1 6 2

32 MKW_EPI_ISL-11994143 2 7 3 6 1 18 9 1 2 1 4 3
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This finding is similar to the findings of Fibriani et al. (2021) in Bandung, who
discovered mutations in the Delta variant (B.1.617.2), variant B.1.466.2, and variant
B.1.470, with the most mutations in the genomic regions of spike protein, NSP3, nucle-
ocapsid, NSP12, and ORF3a. A new mutation occurs in the E region of the gene for the
Omicron variants (BA.1, BA.1.15, and BA.1.13.1). Because of this new mutation, the
virus is no longer recognized by the majority of N-terminal domain (NTD) antibodies
and receptors. RBDs are RNA-binding domains [5]. The envelope membrane protein
(E) is a group of relatively small viral proteins that aid in the morphogenesis, assem-
bly, and release of virions [6]. The Omicron variant has a much higher presentation in
Indonesia than the Delta variant, according to data on (GISAID, 2022) on 23 May 2022,
the Omicron variant reported in Indonesia is 11,283 while the Delta variant is 8,689,
which is consistent with what was predicted by [7] in his research, which stated that the
SARS-CoV-2 Omicron variant quickly replaced the Delta variant and spread throughout
the world. 11,283 while the Delta variant is 8,689, which is consistent with what was
predicted by [7] in his research, which stated that the SARS-CoV-2 Omicron variant
quickly replaced the Delta variant and spread throughout the world, When compared to
previous virus variants, the clinical symptoms of the Omicron variant were milder, as
evidenced by a lower rate of hospitalization at the Hospital [8].

This finding is similar to the findings of Fibriani et al. (2021) inBandung,whodiscov-
ered mutations in the Delta variant (B.1.617.2), variant B.1.466.2, and variant B.1.470,
with the most mutations in the genomic regions of spike protein, NSP3, nucleocapsid,
NSP12, and ORF3a. A new mutation occurs in the E region of the gene for the Omicron
variants (BA.1, BA.1.15, and BA.1.13.1). Because of this new mutation, the virus is no
longer recognized by the majority of N-terminal domain (NTD) antibodies and recep-
tors. RBDs are RNA-binding domains [5]. Random mutation followed by selection and
recombination can cause genetic variation in the SARS-CoV-2 genome [9]. The high
number of mutations in the S gene, particularly in the receptor binding domain (RBD)
and the N-terminal domain (NTD), is most likely due to substitution selection that pro-
motes viral adaptation, namely, changes in the structure of the spike protein that result
in an increase in the host receptor or not being recognized. Thanks to antibodies [9].
Deletions may also occur as a result of selection for resistance to neutralizing antibodies
[9]. Selection also causes the emergence of new mutations in other genes; for example,
mutations in the E gene have been linked to increased immune shedding via suppression
of the host’s innate immune response [10].

For the SARS-CoV-2 virus variant, there are several key point mutations in the
Spike protein; for the B.1.466.2 virus variant, it is located at N439K. Mutations in
this region are linked to fitness and virulence, and they may confer a higher binding
affinity to the human ACE2 receptor, allowing antibody-mediated immunity to escape
[11]. The key mutation point in the Delta variant is at L452R, which is associated with
increased binding to ACE2 and neutralizing antibody resistance, resulting in faster virus
replication and increased virus transmission [9]. A Delta virus variant with mutations in
the T19R, G142D, E156G region, and two deletions of F157 and R158 within the NTD
has alteredmonoclonal antibody (mAb) recognition sites recognized by loopsN1andN3,
allowing the virus to evade the antibody response [12]. In RBD, there are 11mutations in
the Omicron variant: G339D, S373P, S375F, K417N, N440K, S477N, T478K, E484A,
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Q493R, Q498R, and N501Y. This mutation causes the virus to contribute significantly
to changing the spectrum of the SARS-CoV-2 host in avoiding the immune response, as
well as making the virus more infectious than the Delta variant [13]. While Omicron has
mutations in the S375F, N501Y, P681H, D796Y, N764K, and N969K regions, resulting
in a lower binding affinity for Spike-ACE2 compared to the Delta variant, Omicron
(BA.2) has a strong binding affinity for Spike-ACE2 [14].

Although the SARS-CoV-2mutation appears in the same gene, it indicates the virus’s
evolution to the vaccination program. In studies [15] and [16], the efficacy of two doses
of BNT162b2 vaccine and chadox1 ncov-19 vaccine against Omicron was significantly
lower thanDelta; however, booster doses ofmRNAvaccines have been shown to partially
restore protection against Omicron, according to studies of neutralizing antibodies [9].
According to the phylogenetic tree in Fig. 9, the West Papua Manokwari strain of the
SARS-CoV-2 virus has ten clades. Based on the virus variant, theWest PapuaManokwari
strain of the SARS-CoV-2 virus is divided into three large clades. The first clade is a
variant of the B.1.466.2 virus in which the sample isolates with the ID EPI ISL 3151660
and EPI ISL 3151661 are identical, with a 100% bootstrap value. Based on this, those
infected with EPI ISL 3151660 are the same as those infected with EPI ISL 3151661,
and isolate samples with ID EPI ISL 3151602 and EPI ISL 3151621 have the same
bootstrap value of 86%. When looking at the transmission in this first clade, which the
epidemiological path of the virus that infects Manokwari, West Papua, generally passes
through West Sumatra and Southeast Sulawesi.

The second clade is a Delta virus variant (B.1.617.2) in which the sample isolates
have the same ID, EPI ISL 3151614 and EPI ISL 3151674, with a bootstrap value
of 100%. Based on this, those infected with EPI ISL 3151614 are the same as those
infected with EPI ISL 3151674, with the second clade still adjacent to the Indian Delta
virus variant. The third clade is an Omicron virus variant in which samples of the West
PapuaManokwari strain Omicron virus variant are still similar to the Botswana Omicron
virus variant [17].

According to the guidelines of the Minister of Health Decree
No HK.01.07/MENKES/4842/2021, it is necessary to continue identifying and char-
acterizing the SARS-CoV-2 virus variant in a more widespread and consistent manner,
both in terms of quantity and time of implementation.

5 Conclusion

The Manokwari West Papua virus SARS-CoV-2 strain has three variants such as Delta
(B.1.617.2), B.1.466.2, and Omicron. The regions with the most mutations were the
ORF1ab NSP3 gene region, the ORF3 gene, the ORF7 gene, the N gene, and the S gene,
while the Omicron variant had a new mutation in the E gene.
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