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ABSTRACT 

 

 
Background and Objectives: In first May 2020, Indonesia has been successfully submitted the first three full-length se- 

quence of SARS-CoV-2 to GISAID database. Until September 10th, 2020, Indonesia had submitted 54 WGS. In this study, 

we have analyzed and annotated SARS-CoV-2 mutations in spike protein and main proteases. 

Materials and Methods: The Whole Genome Sequence (WGS) of Indonesia were obtained from GISAID data base. The 

54 data were taken from March to September 10th, 2020. The sequences corresponded to Spike Protein (SP), 3-chymotrypsin 

like protease (3CLpro), and papain like protease (PLpro) were selected. The Wuhan genome was used as reference. 

Results: In total WGS from Indonesia, we found 5 major clades, which dominated as G clade, where the mutation of D614G 

was found. This D614G was identified as much as 59%, which mostly reported in late samples submitted. Beside D614G 

mutation, we report three unique mutations: A352S, S477I, and Q677H. Besides, some mutations were also detected in two 

domains that were expected to be conserved region, the main viral proteases: PLpro (P77L and V205I), 3CLpro (M49I and 

L50F). 

Conclusion: The analysis of SARS-CoV-2 from WGS Indonesia showed a high genetic variation. The diversity in SARS- 

CoV-2 may epidemiologically enhance virulence and transmission of this virus. The prevalence of D614G over the time in 

different locations, indicating that changes in this mutation may related to host infection and the viral transmission. However, 

some mutations that have been reported in this study were not eligible for the most stable conformation. 
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INTRODUCTION 

 
Pandemic COVID-19 which caused by the new- 

ly severe acute respiratory syndrome coronavirus 2 
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(SARS-CoV-2) has become very serious health and 

social problem in the entire worldwide. Until Sep- 

tember 13th, 2020 this pathogen was infected closed 

to 29 million people in the world and more than 917 

thousand of mortality cases (source: World Health 

Organization). This pandemic become increasing 

more than 4 times in last three months. In Indone- 

sia, more than 218 thousand cases were reported with 

more than 8 thousand cases of death (data were taken 

September 13th, 2020. Source: www.covid19.go.id). 

The transmission of this virus was massive and very 

fast. So, understanding and analyzing the genome di- 

versity have been priority to design vaccine or drugs. 
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When the virus adapts to a new environment in new 

population, it could make change its genetical mate- 

rial/s and would bring modifications in viral proteins 

(1). Furthermore, the genetic material/s variation of 

would help the virus to survive and replicate in new 

host cells. 

The  single  stranded RNA  of  SARS-CoV-2  was 

reported about >29,000 length base. The whole se- 

quence has been identified and annotated. Foster et 

al, classified the three central variants differentiated 

by amino acid changes, named cluster A, B and C. 

The type A was ancestral of the group based on the 

bat outgroup coronavirus, recognized by mutation 

T29095C (2, 3). Type A and C were found signifi- 

cantly in Europeans and Americans, while type B 

belong to East Asia. Type B was derived from type A 

by two mutations: T8782C and C28144T, while type 

C was different from its parents type B, noticed by 

mutation G26144T, major found in Europeans (3). 

Meanwhile, complete viral genome sequence has 

been submitted and published to NCBI, Nextstrain, 

and GISAID databases. These platforms allowed us 

to access data and analyze this virus. Due to the ge- 

netic diversity of SARS-CoV-2, since July 4th, 2020 

GISAID classified a nomenclature system based on 

marker mutation. The six clades were grouping from 

early split S and L. Clade L was split into V and G 

and later G to GH and GR. Clade O (others) was also 

introduced where mutation/s were not found in all 

classes (www.gisaid.org) (Table 1). 

The SARS-CoV-2 contain at least four structur- 

al proteins: Spike glycoprotein (S), envelope (E), 

membrane  protein  (M),  and  nucleocapsid  protein 

(N) (4-6). Among them, spike protein responsible 

for mediating to the host attachment and fusion of 

viral cell during infection (7, 8).  The total length of 

SARS-CoV-2 Spike protein is 1273 amino acid res- 

idue. This consist of signal peptide (1-13 residues), 

the S1 subunit (14-685 residues) which separated by 

 
Table 1. The list of 6 marker variants of SARS-CoV-2 

4 (four) amino acid residues to S2 subunit (686-1,273 

residues) (9). The alignment of S1/S2 junction with 

closely related bat-SL-RaTG13 found that SARS- 

CoV-2 contain 4 (four) amino acid residue insertion 

PRRA, that was not found in other sequence analysis 

(10). Spike protein consists of two domains: S1 and 

S2. In the SI subunit there is N-terminal domain (14- 

305 residues) and a Receptor Binding Domain (RBD, 

319 -541 residues) (9). The S1 domain mediates at- 

tachment of receptor binding to host cell and S2 do- 

main mediates in entry and fusion to host cell (1, 11). 

Hence, the spike protein become interesting domain 

to be further investigated for designing vaccine and 

even more as antivirus candidates. 

Beside four structural proteins, SARS-CoV-2 vi- 

ral genome also consist of two open reading frame 

(ORF) located in N-terminus, ORF1a (266-13468), 

and ORF1b (13, 468-21, 536) which serves to acti- 

vate the intercellular pathways and drive immune re- 

sponse of the host (6). The main proteases are located 

in ORF1a, that play a role in processing the polypro- 

teins and translated from viral RNA which include 

papain-like protease (PLpro) (4,955-5,900) and chy- 

motrypsin-like protease (3CLpro) (10, 055-10, 977) 

(6, 12). The 3CLpro has no human homolog (13). This 

is one of main targets for the development of antivi- 

ral drug therapy because it plays an important role in 

viral replication (14). PLpro is important to proofread 

replication of virus. (8). Both PLpro and 3CLpro are 

in charge in processing polyprotein to mature protein 

(8). This study reported the variations in the genomes 

of SARS-CoV-2, especially mutation in spike protein 

and proteases which are distributed in Indonesia. 
 

 
 
MATERIALS AND METHODS 

 
Sequences accession. The fifty-four SARS-CoV-2 

genomic sequences from different region of Indone- 

 
Clade 

S 

L 

V 

G 

GH 

GR 

O 

Mutations 

C8782T, T28144C NS8-L84S 

C241, C3037, A23403, C8782, G11083, G25563, G26144, T28144, G28882 

G11083T, G26144T NSP6-L37F + NS3-G251V 

C241T, C3037T, A23403G, includes S-D614G 

C241T, C3037T, A23403G, G25563T, includes S-D614G + NS3-Q57H 

C241T, C3037T, A23403G, G28882A, includes S-D614G + N-G204R 

Others 
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sia were obtained from GISAID data base. Data were 

taken from May to September 10th, 2020 arranged 

by the time submission (Supplementary file 1). The 

Wuhan genome EPI_ISL_449482 was used as refer- 

ence. This sample was collected at the end of Janu- 

ary 2020. From fifty-four WGS samples from Indo- 

nesia, 44 of full-length sequences (>29,000 nt) were 

analyzed, while low-quality sequences (300-900 nt) 

were removed. Besides, additional comparison data 

from other continents were also analyzed. Data from 

Africa/Egypt, Asia/India, Europe/ Italy and United 

Kingdom, North America/USA, South America/Bra- 

zil, and Oceania/Australia were also retrieved from 

GISAID between May to June 2020. The nucleotide 

sequences then translated into the protein sequences 

on EXPASY Translate tool. The sequences corre- 

sponded to Spike Protein (SP), 3-chymotrypsin like 

protease (3CLpro) and papain like protease (PLpro) 

were selected. 

 
Sequence alignments and analysis. The nucle- 

otides sequence was aligned by MAFFT version 7 

(https://mafft.cbrc.jp/alignment/server/index.html). 

The phylogenetic tree was viewed using PhyloIO_ 

three, the sub menu in MAFFT version 7. All protein 

sequences of Spike Protein (SP), 3-chymotrypsin like 

protease (3CLpro), and papain like protease (PLpro) 

were aligned by multiple sequence alignment Clustal 

Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/) 

and MAFFT version 7, while the result was viewed 

using MSAViewer, the sub menu in MAFFT version 

7. Mutations in the protein sequence were recorded. 

The phylogenetic tree of Spike protein was visualized 

by Geneious Prime (Geneious Prime version 2021.0). 
 

 
 

RESULTS 

 
The first three full length sequence of SARS-COV-2 

isolated from Hospital in Jakarta, was submitted on 

May 4th, 2020 by Eijkman Institute. The sequences 

were submitted on GISAID platform. Previously, the 

six earlier data were submitted by National Institute 

of Health Research and Development on March 4th, 

2020, produced low quality sequences (300-900 nt), 

these remain the preliminary data submitted by In- 

donesian scientists. 

From May to September 10th, we downloaded the 

data and performed a nucleotide alignment to rec- 

ognize  the  variation  of  genomes.  We  choose  44 

(forty-four)  of  full-length  sequences  and  remove 

10 (ten) of low-quality sequences. Some of data in 

full-length sequences showed non code nucleotide 

or ‘N’, so after translated into amino acid protein, 

it  was  appeared  as  ‘X’.  We  considered  the  Wu- 

han origin genome used as reference in alignment. 

These nucleotides were aligned in MAFFT version 

7 and analyzed the similarities and differences. From 

metadata database, some regions did not mention in 

certain area, such as Jawa Barat and Jawa Tengah. 

Bandung is part of Jawa Barat. Surabaya, Pasuruan 

and Sidoarjo are part of Jawa Timur. In this study, 

we mention the area based on the metadata submit- 

ted. We found that samples from different region in 

Indonesia clustered generally in two major clades: L 

and G and particularly in 5 different clades: L, G, 

GH, GR, and O. The G clade, including GH and GR 

dominated group with percentage about 59%. Two 

samples from Jawa Barat were classified as G clade 

(EPI_ISL_528748 and EPI_ISL_529719). Two sam- 

ples from Jakarta and Jawa Barat were classified as 

GR (EPI_ISL_518820 and EPI_ISL_528747), while 

the rest was GH clade recorded in 22 (twenty-two) 

samples. One different mutation form GR and GH 

clade which found in alignment was G28882A. In 

G clade, samples spread from different region; Sura- 

baya, Bandung, Yogyakarta, Jakarta, Jawa tengah, 

Jawa Barat, and Sidoarjo. Clade L was dominated 

from sample from Jakarta, the first outbreak was 

announced, then Surabaya, and even found in and 

Samarinda and Manado. One sample from Jakarta 

was identified as O clade. Uniquely, data comparison 

from other continents were clustered in G Clade. The 

North America/ USA EPI_ISL_480365 and Europe/ 

Italy EPI_ISL_560407 were grouped in G clade; 

Europe/ United Kingdom EPI_ISL_559682, Asia/ 

India EPI_ISL_481110, South America/Brazil EPI_ 

ISL_492044 and Oceania/Australia EPI_ISL_521862 

were recorded in GR clade; while Africa/ Egypt EPI_ 

ISL_529031were recorded in GH clade (Fig. 1). The 

distribution of SARS-CoV-2 based on the first data 

submitted in GISAID platform was shown in map of 

Indonesia (Fig. 2). 

From data obtained by the time of submission, the 

L clade was recorded in first data, which mutated 

less than the G clade. The theory was proven, then 

the L clade split into G clade, spread with some ad- 

ditional mutations. In this alignment, Wuhan origin 

genome was clustered in L clade. The sequences 

corresponded to Spike Protein (SP) was determined. 

http://ijm.tums.ac.ir/
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Fig. 1. Phylogenetic tree of nucleotide sequences of SARS-CoV-2 from different regions in Indonesia (44 WGS) and other 

continents. (PhyloIO_Tree). 

 

 
 

Fig. 2. Distribution of SARS-CoV-2 in Indonesia based on the first data submitted to GISAID. (https://paintmaps.com/) 

 
From alignment sequences using Clustal Omega, 

MAFFT version 7, and Genious prime, we recorded 

18 (eighteen) kind different protein mutations from 

33 (thirty-three) samples from selected region. The 

rest 11 (eleven) from 44 (forty-four) samples did not 

have mutation in Spike protein, in other words, these 

sample were closely like to reference. Some samples 

were recorded having two - three mutations (Tabel 

2). 

From phylogenetic tree analysis of spike protein 

using Genious Prime, we found the similar result 

as nucleotide alignment, that the G clade marked as 

D614G mutation, dominated the result with percent- 

age about 59% (26/44) (Fig. 3). This mutation was 

early detected in Surabaya then spread to Bandung, 

and Jawa Barat, became the most cases found recent- 

ly. The D614G mutation was also found in Yogya- 

karta, Tangerang, Jakarta, Jawa Tengah, and Sido- 

arjo. All samples represent from other continents, 

randomly taken from GISAID, were also recorded 

harbouring D614G. The alignment performed by 

MAFFT version 7 and visualized by MSAViewer 

http://ijm.tums.ac.ir/
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Table 2. Tabulation of accession ID with mutation in Spike Protein with specific region 

 

No. Accession ID Spike Protein Mutation No. Accession ID Spike Protein Mutation 
1 EPI_ISL_425283_Jakarta T76I 18 EPI_ISL_528747_Jawa Barat D614G 
2 EPI_ISL_437188_Surabaya S116C; D614G; Q677H 19 EPI_ISL_528748_Jawa Barat D614G 
3 EPI_ISL_437189_Jakarta V622F 20 EPI_ISL_528749_Jawa Barat R214L, D614G 
4 EPI_ISL_437192_Jakarta T572I; L822F 21 EPI_ISL_528750_Jawa Barat D614G 
5 EPI_ISL_458081_Pasuruan A352S 22 EPI_ISL_528751_Jawa Barat Q677H; D614G 
6 EPI_ISL_458082_Surabaya D614G 23 EPI_ISL_528752_Jawa Barat D614G 
7 EPI_ISL_467374_Samarinda A672V 24 EPI_ISL_528753_Jawa Barat D614G 
8 EPI_ISL_467376_Jakarta C1254F 25 EPI_ISL_528759_Jawa Barat T95I; Q677H, D614G 
9 EPI_ISL_511878_Bandung T259I, D614G 26 EPI_ISL_529138_Surabaya D614G 
10 EPI_ISL_511879_Bandung N185Y, D614G 27 EPI_ISL_529718_Jawa Barat D614G 
11 EPI_ISL_516829_Yogyakarta D614G 28 EPI_ISL_529719_Jawa Barat D614G 
12 EPI_ISL_516800_Yogyakarta D614G 29 EPI_ISL_529963_Surabaya T22I, A67V, D614G 
13 EPI_ISL_518819_Tangerang T22P, S477I, D614G 30 EPI_ISL_529964_Pasuruan A352S 
14 EPI_ISL_518820_Jakarta D614G 31 EPI_ISL_529965_Surabaya D614G 
15 EPI_ISL_525492_Jawa Tengah D614G 32 EPI_ISL_529966_Sidoarjo D614G 
16 EPI_ISL_528745_Jawa Barat D614G 33 EPI_ISL_529967_Sidoarjo D614G 
17 EPI_ISL_528746_Jawa Barat D614G    

 

 

 
 

Fig. 3. Phylogenetic analysis of the spike protein sequences of SARS-CoV-2 from different regions of Indonesia and other 

continents. (Geneious Prime version 2021.0) 
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Fig. 4. Multiple sequence alignment of Spike protein from 

forty-four data from Indonesia and other continents. Site 

mutation of D614G is showed in black column. 

 
showed a predominance of D614G mutation (Fig. 4). 

Recently, D614G mutation was spread massively and 

increased rapidly in late samples submitted. This re- 

corded was increase since July to September 2020. 

Meanwhile, we recorded three unique mutations at 

A352S, S477I, and Q677H. The mutation A352S was 

found in two samples EPI_ISL_458081 and EPI_ 

ISL_529964. Samples were collected from the same 

location, Pasuruan at the same time. The alignment of 

this mutation was performed by MSAViewer in Fig. 

5a. The position of A352S is in the spike protein S1 

domain. Beside the A352S mutation, we also record- 

ed the S477I mutation, which located in spike pro- 

tein S1 domain. This mutation was found in sample 

 
 
 
from Tangerang EPI_ISL_518819. This sample was 

also recorded harboring D614G mutation. The align- 

ment of S477I mutation is shown in Fig. 5b. Another 

unique mutation was also found in three samples, 

but different location. Mutation Q677H was found 

firstly in Surabaya on April 2020 (EPI_ISL_437188), 

then three months later it was found in Jawa Barat, 

in two different samples (EPI_ISL_518751 and EPI_ 

ISL_518759) in July 2020. The position of Q677H is 

the S1 domain, relatively close to S1/S2 junction. The 

alignment of Q677H is showed in Fig. 5c. 

In the ORF1a region of SARS-Cov-2, we detect- 

ed four different mutations: P77L and V205I which 

found in PLpro (Fig. 6), while M49I and L50F in 

3CLpro  (Fig.  7).  Surprisingly,  substitution  P77L 

was found in three samples from different regions, 

Yogyakarta, Jawa Tengah and Jawa Barat (EPI_ 

ISL_516800; EPI_ISL_525492; EPI_ISL_528752, 

respectively). The mutation of V205I was observed 

in Bandung (EPI_ISL_511879). Interestingly, we re- 

corded a mutation in active binding site of 3CLpro, 

M49I, which found in one sample from Yogyakarta 

(EPI_ISL_516806). The last mutation was detected 

L50F from Bandung (EPI_ISL_511878). In addition, 

the data for PL and 3CL proteases from other con- 

tinents showed no mutation, or in other words the 

same as the reference. 
 

 
 

DISCUSSION 

 
As described before, regard to the phylogenetic 

clusters, Foster et al. 2020 distinguished three cen- 

tral variants groups based on amino acid changes, 

named A, B, and C. Type A and C were found sig- 

nificantly in Europeans and Americans, while type 

B was major common type found in East Asia. This 

type was derived from type A with two mutations: 

T8782C and C28144T. The analysis of genome vari- 

ants showed that although it was widely found in 

East Asia, type B was also found in USA, Canada, 

Mexico, France, Germany, Italy, and Australia. even 

in a small portion (3). Analysis of genome variants 

from Indonesian samples demonstrated that there are 

2 main clades: L and G. The variant mutations in L 

clade are similar to the first hypothesis of type B for- 

mation, where T8782C and C28144T are the mark- 

ers. In the other words, this type B was a parent of 

L clade with additional variant mutations (Table 1). 

This complex history has one possibility, that ances- 
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Fig. 5. Unique mutation in Spike Protein found in different region and compare to other continents. (a) Site mutation of A352S 

is showed in black column. (b) Site mutation of S477I is shown in black column. (c) Site mutation of Q677H is showed in 

black column. 

 
tor type B was spread and environmentally adapted 

and mutated in Indonesian population then formed 

the L clade. From its origin of East Asia including 

Wuhan, before entering Indonesia this virus could be 

spread by adapting and carrying the D614G mutation 

(known as G clade marker), which may originated 

and distributed firstly in European and Americans 

(15, 16). 

On May 2020, Ansori et al. has been reported the 

first-nine genetic  variant  of  SARS-CoV-2  sample 

from Indonesia. The genetic analysis of Whole Ge- 

nome Sequence demonstrated that there were no 

significant changes in SARS-CoV-2 Spike glycopro- 

tein genes compare to Wuhan-Hu-1 origin (17). At 

that time, GISAID EpiCoV database had formed the 

nucleotide variants into 3 clades: S, G, and V, while 

the G clade mutation had no variation. In contrast 

with the analysis that we performed, in September 

we found 18 (eighteen) different kind of mutation 

in spike protein of forty-four samples. We demon- 

strated a lot of mutation emerged from samples in 

different regions. In fact, two – three mutation were 

found in one sample. The mutation that appeared 

most frequently was D614G. This mutation dominat- 

ed the result with 59% and spread widely in differ- 

ent locations. Jawa Barat is the province where this 

mutation is mostly found. Even the last 12 samples 

submitted from Jawa Barat were detected to carry 

this mutation. In resume, 14 (fourteen) samples from 

Jawa Barat, include Bandung contribute 53% to the 

total result of D614G mutation. Comparing to the 

data taken from other continents, the D614G substi- 

tution recorded in all random data retrieved. 

To the date, the mortality rate in Indonesia is the 

23rd  position in the world. Italy, as the first Europe- 

an country that infected heavily by SARS-CoV-2, 

including countries with high mortality rates. It has 

been reported in January to April, in total 79 samples 

were submitted and analysed, all of them harbour the 

D614G mutation (18). The D614G mutation may play 

a major role in death rates worldwide. This mutation 

tends to increase in many countries, as also reported 

by Sallam et al. that D614G mutation predominates 

in the Middle East and North Africa. It was noticed 

the escalation percentage from 63.0% in February to 

98.5% in four months later (19). 
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Fig. 6. The substitutions were found in PLpro. (a) The mutation of P77L is shown in black column. (b) The mutation of V205I 

is shown in black column. 

 
The prevalence of D614G strain over the time in 

different locations, indicating that changes in this 

mutation may be related to host infection and the vi- 

ral transmission (15, 20, 21). The DG614G mutation 

is located in S1 domain of spike protein. Since S1 

domain mediates attachment of receptor binding to 

host cell, the substitution of D614G had been demon- 

strated to be more epidemiologically stable and in- 

crease efficiency in the host receptor binding (16, 

21). Overall, worldwide increasing of G614 strains, 

giving speculation and indication that this mutation 

may be more virulent and infects more severely (18, 

22). Nowadays, the D614G mutation was recognize 

as globally dominant variant (www.gisaid.org). Oth- 

er mutations that were found uniquely in S1 subunit 

were A352G and S477I. These mutations were in 

Receptor Binding Domain (RBD, 319-541 residues). 

The substitution of A352G was recorded two samples 

from Pasuruan, Jawa Timur. This mutation was also 

reported in three countries with seven occurrenc- 

es (23). Based on computational calculation of free 

energy, the mutation of A352G may contribute high 

energy, so that this mutation may not have meaning 

(23). Another mutation was S477I detected in Tan- 

gerang, western border of Jakarta. Other studies re- 

ported this S477 substitution but in different residue 

S477G (20) and S477R in Egypt (19). 

Another  unique  mutation  was  recorded  in  this 
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Fig. 7. The substitutions were found in 3CLpro. (a) The mutation of M49I is shown in black column. (b) The mutation of L50F 

is shown in black column. 

 
study was Q677H. This mutation firstly detected one 

sample in Surabaya, then later two samples in Jawa 

Barat. In Egypt, the Q677H mutation, was detected 

as the most frequent mutation after D614G. It was 

recorded in 8 samples from total 553 samples from 

Middle East and North Africa (MENA) (19). Since 

this mutation frequently appeared in MENA region, 

it may indicate that this substitution spread world- 

wide from Middle East. The significant functional of 

Q677H had not been determined clearly, even though 

this has been described in previous study (20). 

The study of variation in Spike Receptor Binding 

Domain protein had been reported (19, 20, 23). In 

MENA there are at least 8 different Spike Receptor 

Binding Domain variants (19). The multiple point 

mutations even reported in China, India, Australia, 

Taiwan, Malaysia, Canada, Spain, and UK (23). The 

mutations that have been reported were not eligible 

for the most stable conformation. The only possi- 

bility calculated was 2-point mutation combination 

of R355D and K424E that could produce strongest 

structural stability to the spike protein (23). Mean- 
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while, protein spike data from other continents did 

not  show  any  substitution, but  only  sample  from 

Asia/India was recorded having mutation in R1039T. 

In contrast to spike proteins which are identified as 

structural proteins, the main protease is in ORF1a. 

This includes PLpro and 3CLpro. In PLpro, we re- 

corded at least two mutations; P77L and V205I. Gao 

et al. reported that catalytic site of PLpro includes 

residue C111, H272, D286, W93, W106, D108, and 

N109 (24). The others catalytic binding site residues 

that were reported, Asp164, Val165, Arg166, Glu167, 

Met 208, Ala246, Pro247, Pro248, Tyr 264, Gly266, 

Asn267, Tyr 268, Gln269, Cys217, Gly271, Tyr273, 

Thr301, and Asp302 (25). Since there were no report 

for residue P77 and V205, the substitution of Pro- 

77Leu and Val205Ile may not contribute to substrate 

stability. 

In  3CLpro,  we  recorded  two  mutations,  M49I 

and L50F. Yoshino et al. reported that residue M49 

against inhibitor 2A5I ligand and Indinavir contrib- 

uted with over 30% probability during simulation. 

However, His 41, Gly143, and Glu166 residues were 

showed high probability in all molecular dynamics 

(MD) simulations (26). Meanwhile, the catalytic res- 

idue His41 and Cys145 were reported more stable in 

substrate binding (12, 13). So, then the substitution 

M49I may not contribute high change in stability, but 

this assumption still needs to be proven in MD with 

different inhibitor or even in wet lab. The substitution 

L50F has not been reported to have a major contribu- 

tion to the catalytic site. 

In conclusion, several point mutations occurred in 

spike protein and proteases may influence the inter- 

action between SARS-CoV02 in human infection. 

The diversity of mutation in SARS-CoV-2 may ep- 

idemiologically enhance virulence and transmission 

of this virus. This study showed that D614G muta- 

tion, as an issue of the worldwide today, indicated 

the virus more contagious. But the limitation of this 

study may not representative. We analysed 54 sam- 

ples from 200 thousand data report infected. But this 

report could be taken into consideration for emerg- 

ing, transmission and molecular epidemiology of 

SARS-CoV-2 virus, particularly would help to guide 

the SARS-CoV-2 vaccine development in Indonesia. 
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