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Abstract: Coronavirus disease 2019 (COVID-19) is a new emerging infection caused by a novel
coronavirus, SARS CoV2. The pandemic of COVID-19 causes several problems worldwide. The
interesting data from epidemiological surveillance show that the mutated virus already occurs and might
result in a more serious outbreak. In this study, a standard combined bioinformatics analysis for SARS
CoV2 nanostructure analysis was performed. The present study aims to determine the risk for mutation
within the amino acid sequence of SARS CoV2. The standard tool, namely GlobPlot, was used for
sequence analysis. According to the present study, the prediction of the positions resistant to a mutation
within the spike protein of SARS CoV2 is made. There are many identified prone positions. This finding
can imply that there will be a further new mutated type of SARS CoV2 pathogen. Therefore, the system
for continuous molecular epidemiology surveillance is required.
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1. Introduction
Nanotechnology is applicable to the management of medical problems. In
nanomedicine, nanoinformatics approach can help clarify the problem of the pathogenesis of
the disease. A possible advantage of the nanoinformatics analysis is analysis for mutation
resistance within a molecule. Generally, the mutation is an important genetic phenomenon that
might lead to increased severity of the disease. The mutation of a pathogen is usually mentioned
for the association with change in pathogenesis.
In the present study, the authors focus interest on coronavirus disease 2019 (COVID19), a newly emerging infectious disease. COVID-19 already causes pandemic worldwide,
affecting more than 22 million people worldwide (data on 18 August 2020) [1–3]. Many factors
lead to difficulty in disease control. An important consideration is on the molecular genetic
change, the mutation, of the pathogen. Theoretically, predicting the mutation
resistance/susceptibility of the pathogen is useful for risk monitoring and planning a
surveillance system. To achieve those data, the applied nanoinfomratics technology for
identification of the peptide motifs within an amino acid sequence of the pathogen is possible.
This approach can give the data on the vulnerable points or weak linkages in a protein of the
pathogen [4]. In the present study, the authors use a nanoinformatics analysis for assessing the
amino acid sequence of the spike protein of SARS CoV2. The objective is a prediction for
vulnerable points of mutation within the studied molecule.
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2. Materials and Methods
This work is a nanoinformatics study. First, data mining using database searching was
performed. An international reference database, PubMed (www.pubmed.com), was used to
find the amino acid sequence of spike protein S1 of SARS CoV2. The derived amino acid
sequences were further used in weak linkage analysis. Regarding the weak linkage analysis,
after getting the referencing sequence, another bioinformatics tool, namely GlobPlot, a webbased tool for analysis of the tendency for order/globularity and disorder, was used [5]. The
standard protocol for analysis of mutation prone position within the amino acid sequence was
used. This protocol is the same as fully described in the previous studies on other molecules by
the team of authors [6-8].
3. Results and Discussion
The derived referencing amino acid sequences for further nanoinformatics analysis are
7BZ5_A, 6W41_C, 6XE1_E, 6XC3_C, 6XC7_A, 6XC4_Z, 6XC4_A, 6XC2_Z and 6XC2_A.
After the analysis, according to the protocol, the prediction shows that many prone positions
for mutation within the studied molecules (Table 1). From overall positions, the prone positions
are identified in different percentages for each studied molecules. Given the fact that there are
46 kinds of amino acid, a permutation possibility calculation can show that there are numerous
possible mutated variants.
Table 1. Number of mutation prone position in studied molecules.
molecules
7BZ5_A
6W41_C
6XE1_E
6XC3_C,
6XC7_A
6XC4_Z
6XC4_A
6XC2_Z
6XC2_A

Overall positions
(N)
229
231
273
231
231
231
231
231
231

Prone positions
(N)
175
174
205
174
175
175
175
175
175

Percentage of prone
positions (%)
76.42
75.32
75.09
75.32
75.76
75.76
75.76
75.76
75.76

3.1. Discussion.

COVID-19 is a newly emerging viral infection that is still not successfully manage
(situation in August 2020, 8 months after the first appearance of the disease). Lack of
knowledge is a basic problem. To achieve the knowledge on the molecular aspect of the
pathogen can help improve recognition of the new virus's pathogenesis. Some new reports
already show that there are new emerging mutated variants of the new coronavirus. The clinical
problem due to the variant is already confirmed [9–13].
Identifying the points of mutation within the sequence of the pathogen can give basic
data for a further clinical, epidemiological study. The new advanced nanoinformatics approach
can help solve the problem of time-consuming of the classic approach. In the present study, the
author successfully performed an in silico analysis. The data on the mutation prone positions
of the pathogenic virus is revealed. In the present study, many vulnerable positions of the
pathogen structure are proven prone to mutation. It can say that the spike protein S1 of SARS
CoV2 is highly labile, and mutation can easily occur. This might lead to new atypical clinical
features as well as difficulty in vaccine development.
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Further additional ontology analysis to find a possible significant effect on molecular
expression is planned in the next study. According to our best knowledge, this is the first world
report that estimates the magnitude of a possible mutation of the new coronavirus.
4. Conclusions
The applied nanoinformatics was used to analyze mutation prone positions within the
spike protein of the SARS CoV2 molecule. From amino acid sequence analysis, there are many
identified prone positions. Hence, the new mutated type of SARS CoV2 pathogen is likely to
occur continuously and might cause a more COVID-19 severe outbreak. It is necessary to set
a good system for continuous molecular epidemiology surveillance.
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