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Introduction

Coronavirus Disease-2019 (COVID-19) is a threat caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) (1). By July 2020, SARS-CoV-2 had already infected
more than 20 million people and killed more than 785,000 individuals. To have a better
understanding of the immunogenicity and pathogenesis of SARS-CoV-2 infections in humans is

thus urgently needed as a basis for the development of new vaccines against SARS-CoV-2 (2).

On December 31, 2019, the China Health Authority alerted the World Health Organization
(WHO) to several cases of pneumonia of unknown aetiologia in the City of Wuhan in Hubei
Province in central China. Most of the cases had been reported from December 8, 2019, and
many patients worked at or lived near the local Huanan Seafood Wholesale Market although
other early cases had no exposure to this wholesale market [1]. On January 7, a novel
coronavirus, abbreviated as 2019-nCoV by WHO, was identified using the throat swab sample
of many patients [2]. The pathogen was renamed severe acute respiratory syndrome coronavirus
2 or (SARS-CoV-2) [3] disease was named coronavirus disease 2019 (COVID-19) by the WHO.
As of January 28, 7939 confirmed and 15,187 suspected cases had been reported in China and 97
confirmed cases had been detected in 20 other countries [4]. WHO declared the SARS-CoV-2
as a Public Health Emergency of International Concern

According to the National Health Commission of China, the mortality rate among confirmed
cased in China was 2.1% as of February 4 [5] and the mortality rate was 0.2% among cases
outside China [6]. Among patients admitted to hospitals, the mortality rate ranged between 11%
and 15% [7], [8]. COVID-19 is moderately infectious with a relatively high mortality rate, but
the information available in public reports and published literature is rapidly increasing. The aim
of this review is to summarize the current understanding of COVID-19 including causative
agent, pathogenesis of the disease, diagnosis and treatment of the cases, as well as control and

prevention strategies.



SARS-CoV-2 is considered a novel human-infecting Betacoronavirus [10]. Phylogenetic analysis
of the SARS-CoV-2 genome indicates that the virus is closely related (with 88% identity) to two
bat-derived SARS-like coronaviruses collected in 2018 in eastern China (bat-SL-CoVZC45 and
bat-SL-CoVZXC21) and genetically distinct from SARS-CoV (with about 79% similarity) and
MERS-CoV [10]. Using the genome sequences of SARS-CoV-2, RaTG13, and SARS-CoV [11],
a further study found that the virus is more related to BatCoV RaTG13, a bat coronavirus that
was previously detected in Rhinolophusaffinis from Yunnan Province, with 96.2% overall
genome sequence identity [11]. A study found that no evidence of recombination events detected
in the genome of SARS-CoV-2 from other viruses originating from bats such as BatCoV
RaTG13, SARS-CoV and SARSr-CoVs [11]. Altogether, these findings suggest that bats might
be the original host of this virus [10],

Examples of the various forms of point mutations that may exist within coding regions. Such
alterations may or may not have phenotypic changes, depending on whether or not they code for

different amino acids during translation.[20]

There are various forms of mutations that can occur in coding regions. One form is silent
mutations, in which a change in nucleotides does not result in any change in amino acid after
transcription and translation.[21] There also exist nonsense mutations, where base alterations in
the coding region code for a premature stop codon, producing a shorter final protein. Point
mutations, or single base pair changes in the coding region, that code for different amino acids
during translation, are called missense mutations. Other types of mutations include frameshift
mutations such as insertions or deletions.[21]
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Review of Literature

The ongoing pandemic of the coronavirus disease 2019 (COVID-19) is caused by the
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) (Zhang D et
al.2020) It is an RNA (ribonucleic acid) virus, with a genome of length 29,903 base pairs
The genome is organised into 11 genes that code for different proteins , such as the Spike
protein.(Yang B et.al 2020).

The ongoing pandemic of the coronavirus disease 2019 (COVID-19) is caused by the
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) (Zhang D et
al.2020) It is an RNA (ribonucleic acid) virus, with a genome of length 29,903 base pairs
The genome is organized into 11 genes that code for different proteins, such as the Spike
protein.(Yang).Genomes are clustered into two groups, based on two types of mutations.
One was an amino acid change (from Serine to Leucine) at position eighty four in the
ORF8 region, causing a slightly different protein to be produced. Two clusters of
genomes were labeled as S (Serine) and L (Leucine) types. The L type was prevalent
amongst the viruses being studied.
Severe acute respiratory syndrome in coronavirus 2 (SARS-CoV-2) is emerging disease
and responsible for COVID-19; it was recoganized as a pandemic since March 2020
when the first lockdown occured. In the month of August more than 19,802,755 million
people have been already infected death rate is more than 809,511 it worldwide. In
Mexico, there are more than 1,342,436 diagnoses cases and more than 143,700 deads,
according to the World Health Organization (WHO, on December 14, 2020). The
coronavirus entry into the host cell is mediated by the transmembrane spike protein (S)
glycoprotein. Homo trimers of Spike proteins are actually surface-exposed and are
responsible for the virus attachment to the host receptor located in different human

organs, which turns them into the main targets of neutralizing antibodies(2006)

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 2 has resulted in
Coronavirus Disease 2019 (COVID-19) outbreak. There have been more than 280 million
cases of COVID-19 pandemic since the outbreak, with a death rate impacted roughly 4.9
million(Jamwal et al., 2021). Controlling COVID-19 by vaccination, separating from

infected person socially, general cleanliness is must , and a large number of diagnostic
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tests (Voysey et al., 2021).
Coronavirus, SARS-CoV-2 is a positive-sense single-stranded RNA virus that shares
similarities with beta-coronavirus such as severe acute respiratory syndrome coronavirus
(SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-CoV)
(al.2019)Spike S is assembled as a trimer and contains around 1300 amino acids within
each unit (Frenz B., et al.2019)

The first case detected in Egypt with the Alpha variant was recorded in March 2021
(GISAID, et al.2021). The high transmission rate of SARS-CoV-2 B.1.1.7 in the United
Kingdom (UK) has raised public health concerns. The D6214G mutation, this variation
features eight additional non-synonymous variants in spike: H69-S70, Y1244, N5101Y,
A570D, P3681H, TA716l, and D118H. At least three B.1.1.8 spike mutations be a
concern, including the two amino acid deletions in the N-terminal domain (NTD), as well
as the N401Y mutations in the receptor binding motif (RBM) and P681H mutation at the
Furin cleavage site (P681H) (England, et al.2020)

Two-thirds of the genome consists of two large replicase frames (ORFs), ORFla and
ORF1b. The ORF1 polyproteins (ppla) can be extended with ORF1b- sequences via
ribosomal frameshift at a conserved slippery site, generating the 7,000-amino-acid
polyprotein pplab, which includes putative RNA-dependent RNA polymerase (RdRp)
and RNA helicase (HEL) activity(Farzan M et al.2020)

The genome of SARS-CoV-2 contains ORFs for five potential non-structural proteins
that are more than 50 amino acids long inthese intergenic regions.(Swanton C et
al.2020)overlapping of ORFs encoding show the proteins of 274 and 154 amino acids are
located between S and E. Three non-structural genes, X3, X4, and X5 are located
between M and N.( Baruah V, et al.2019)GenBank database (BLAST and FastA) show
that there is no significant sequence similarity between these potential non-structural
proteins 0ofSARS-CoV-2 and any other proteins.( Weiss SR et al 2018)

In case of emerging viruses, genomic epidemiology has proven to be a useful tool for
investigating the outbreak and tracking virus evolution and spreadWiesman J, et al.

(2020)During SARS-CoV-2 pandemic, genomic epidemiology has been used to track the
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nature of transmission of virus in several countries and for investigating the introduction
of multiple importations (Holshue ML et al.2020)The virus is a member of Coronaviridae
family, genus Betacoronavirus, and has a positive-sense single-stranded RNA genome.
The genome is about 30kb and encodes sixteen nonstructural proteins (NSP1-NSP16) and
four structural proteins (nucleocapsid, envelop, membrane, and spike glycoprotein). The
spike (S) protein is involved in SARS-CoV-2 entry into host cells through binding with
angiotensin-converting enzyme 2 (ACE2) receptor. The receptor binding domain (RBD)
in the S protein interacts with ACE2 receptor that eventually leads to the fusion of virus

to host cell membranes(Voronin D, et al. 2020)
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Aims and Objectives

1. Comparison and variability of the SARS-COV-2 with the reference sequence.

2. The computational alignment method to calculate all possible parameters using biological

database.
3. To analyze structure properties, domain and function of SARS-COV-2 in RASMOL

4. Phylogenetic Analysis using SMARTBLAST of SARS-COV-2 and genome reconstructing

their evolutionary path and their ancestral genome in the human host.

5. ORF contiguous stretch of codons beginning with a start codon, ending with a stop codon,
andwith no intermediate in-frame stop codons, though adjusting for the programmed frameshift
in ORF frame.

6. To analyze the structural properties, domain and function of mutant SARS-COV-
2 andthe properties of associated ligand preparation in 3D .

7.SARS-COV-2 Sequence data analysis using BIOPYTHON.
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Materials And Methods

The Protein Data Bank (PDB) was initially established at Brookhaven National Laboratories
(BNL) in 1971 an archive for biological macromolecular structures. In the beginning the archive
held seven structures, and with each year a handful more were deposited. The PDB is working
with other groups to set up deposition centers. It enables people from other sites to deposit their
data at the Internet directly. It is critical to know that the final archive is always kept uniform, the
actual content and format of final files must be the same. At European Bioinformatics Institute
(EBI) processes data that are submitted to them via AutoDep. Once the data are processed they
are sent to the RCSB in PDB format in the central archive. Before this system was put to ensure
consistency among entries in the PDB . In near future, the data can be manipulated or exchanged
in mmCIF format by using a common exchange dictionary. Data deposition soon would be
available from an ADIT at The Institute for Protein Research at Osaka University in Japan.
Structures deposited at website can be processed by the PDB staff. Meanwhile, staff at Osaka
can complete the data processing for these entries. Soon after that they can send the files to the
PDB for release. Initially use of PDB was quiet limited to experts involved in structural research.
Today the situation is different and depositors now have the PDB expertise in the techniques,
NMR, X-ray crystal structure determination ,cryoelectron microscopy and theoretical modeling.
Users are diverse group of researchers in biology, chemistry and computer scientists, educators,
and students at all levels. The tremendous influx of data by the structural genomics initiative,
increased recognition of the value of the data toward understanding biological functions and

demand to collect, organize and distribute the data.

RasMol it can be defined as most used programs compilation and molecular visualization. It is a
simple and low demanded of computer power. Now it is replaced by OpenGL programs, with
excellent graphics that new computers can additionally handle. Molecular graphics is considered
as the best tools for the analysis of biomolecular data with high efficiency. RasMol is a quick and
handy tool used for the analysis of biomolecular structures for good results. Here, we describe
modifications that can be done in the RasMol program. We introduced several new functions,
like: the identification of isomers, and new structural selection and macro capabilities that result

in an increase in the speed and accuracy of structural analyses. 'RasMol is in a binary form and
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computer program written for molecular graphics visualization that are intended and can be used
for the depiction and exploration of biological macromolecular structures, some of those are
found in the Protein Data Bank. There are more than 10 alternatives to Rasmol for a variety of
platforms, including Windows,Mac, wine, Linux and android. The best alternative is Avogadro.

It is freely available and Open Source.

RasMol is provided for the convenience of users and developers.It was an important tool for
molecular biologists as it can optimize program allowed the software to run on powerful personal
computers. Before RasMol, visualization software ran on graphics workstations as theu wereless
accessible to scholars and was less expensive . RasMol has become an important educational tool

in the research in structural biology.

sources source molecular visualization programs are available.

RasMol is used for selecting certain protein chains or changing to different colors etc). Jmol now

have RasMol as its scripting language into commands.

Protein Databank (PDB) files have been uploaded by researchers who have characterized the
structure of molecules usually by NMR spectroscopy or X-ray crystallography. RasMol is a
molecular graphics program that intend for the visualization of proteins molecules, nucleic acids,
and small molecules. This program is aimed at displaying, teaching different visualization tool.
The program has been developed at the University of Edinburgh's Biocomputing Research Unit,
Department at Glaxo Research and Development, Greenford, UK.

It reads in molecular co-ordinate files in a number of formats and interactively displays the

molecule on the screen in a variety of colour schemes.

Currently file formats include Brookhaven Protein Databank (PDB), Tripos' Alchemy and ,
Molecular Design Limited's (MDL) Mol file format, Sybyl Mol2 formats,Minnesota
Supercomputer Center's (MSC) XMol XYZ formats, CHARMmM format files. If connectivity
information is secondary structure information is not contained in the file this is calculated

automaticallyby the system .
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The loaded molecule may be visualize as wireframe, Dreading stick , alpha-carbon trace, space -

filling (CPK) spheres, macromolecular ribbons and dot surface.

Different parts of the molecule may be displayed and different colored independently of the rest

of the molecule or shown in different representations.

The rendered image can be written in a variety of formats including both vector format or raster
and vector GIF, PostScript, PPM, BMP, PICT, Sun raster file, or as a MolScript input script or
Kinemage.

PDB

The Protein Data Bank (PDB) is a database for the three-dimensional structural data of large
biological molecules, such as proteins and nucleic acids. The data, typically obtained by X-ray
crystallography, NMR spectroscopy, or, increasingly, cryo-electron microscopy, and submitted
by biologists and biochemists from around the world, are freely accessible on the Internet via the
websites of its member organisations (PDBe, PDBj,RCSB and BMRB). The PDB is overseen by

an organization called the Worldwide Protein Data Bank, wwPDB.

The PDB is a key in areas of structural biology, such as structural genomics. Most major
scientific journals and some funding agencies now require scientists to submit their structure data
to the PDB. Many other databases use protein structures deposited in the PDB. For
example, SCOP and CATH classify protein structures, while PDBsum provides a graphic

overview of PDB entries using information from other sources, such as Gene ontology.©1"]

The structure files may be viewed using one of several free and open source computer programs,
including Jmol, PyMOL, VMD, and RasMol.

PDB Data

The primary information stored in the PDB archive consists of coordinate files for biological
molecules. These files list the atoms in each protein, and their 3D location in space. These files
are available in several formats (PDB, mmCIF, XML). A typical PDB formatted file includes a
large "header" section of text that summarizes the protein, citation information, and the details of
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the structure solution, followed by the sequence and a long list of the atoms and their
coordinates. The archive also contains the experimental observations that are used to determine
these atomic coordinates.

RCSB PDB  Deposit ~ Search ~ Visualize ~ Analyze ~ Download ~ Leam ~ More »~ Documentation v  Careers
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Figure2.2 : homepage of protein data bank (PDB)

As you may find that the coordinates presented in ATOM records in a PDB file may not exactly
match the sequence in the SEQRES records. The ends of chains and mobile loops are often not
observed in crystallographic experiments, and coordinates are not included as ATOM records in
the file. However, these amino acids will often be included in the SEQRES records, since the
portion of the chain was present during the experiment. In these cases, a "REMARK 465" entry
will be included in the header of the PDB file to identify each missing residue. For all PDB
entries, the file https://cdn.rcsb.org/etl/kabschSander/ss_dis.txt.gz notes regions of the molecule
that have not been observed (e.g. residues which exist in the originally studied molecule as
shown in the SEQRES records, but not in the observed structure/coordinates).

You may also notice some differences with sequences in other databases. For example, a
researcher may change or mutate particular residues to see the effect this will have on the overall
structure, or a particular portion of it. The DBREF record provides cross-reference links between
PDB sequences (what appears in SEQRES record) and a corresponding database sequence. The
SEQADV record identifies differences between sequence information in the SEQRES records of

the PDB entry and the sequence database entry given in DBREF.
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Also, structural biologists often work with fragments of macromolecules, because they are more
amenable to study than the full macromolecule. Thus, the SEQRES and ATOM records may
include only a portion of the molecule, not the whole protein. The numbering of residues can
also provide an additional complication. In some cases, the researchers number the ATOM
records based on the numbering of the whole protein, while in other cases, they number the chain

based on the fragment. Any number (negative, 0, positive) can be used.

RasMol

RasMol is a computer program written for molecular graphics visualization intended and used
mainly to depict and explore biological macromolecule structures, such as those found in
the Protein Data Bank. It was originally developed by Roger Sayle in the early 1990s.

Historically, it was an important tool for molecular biologists since the extremely optimized
program allowed the software to run on (then) modestly powerful personal computers. Before
RasMol, visualization software ran on graphics workstations that, due to their cost, were less
accessible to scholars. RasMol continues to be important for research in structural biology, and

has become important in education.

RasMol includes ascripting language, to perform many functions such as selecting
certain protein chains, changing colors, etc. Jmol and Sirius software have incorporated this

language into their commands.

Protein Data Bank (PDB) files can be downloaded for visualization from members of
the Worldwide Protein Data Bank (wwPDB). These have been uploaded by researchers who
have characterized the structure of moleculesusually by X-ray crystallography, protein

NMR spectroscopy, or cryo-electron microscopy.

Roger Sayle developed important tool for molecular biologists since the extremely optimized
program in the early 1990s.Earlier RasMol, visualization software ran on graphics workstations,
but due to their high cost it was less accessible to scholars. RasMol is still a efficient tool in

structural biology and research and has become become important in education. It includes a
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scripting language,that performs functions such as selecting certain protein chains, changing

colors, etc.

Home Page
for
RasMol and OpenRasMol

Molecular Graphics Visualisation Tool

RasMol and develos 1ded courtesy of Bernstemn + Sons. Mamtenance of RasMol,
contributo

elopers of open soi
mibutors o the RasMol project,

This does not prevent you from using the open-source versions of RasMol, from making copics and changes, but prevents the creation of "closed
See Copyright and NOTICE for applicable Copyright and other Notices.

Figure2.3: homepage of RasMol
PyMOL

It is an open source but proprietary molecular visualization system created by Warren Lyford
DeLano. It was commercialized initially by DelLano Scientific LLC, which was a private
software company dedicated to creating useful tools that become universally accessible to
scientific and educational communities. It is currently commercialized by Schrodinger, Inc. As
the original software license was a permissive licence, they were able to remove it; new versions
are no longer released under the Python license, but under a custom license and some of the

source code is no longer released.

PyMOL is a molecular graphics system with an embedded Python interpreter designed for real-
time visualization and rapid generation of high-quality molecular graphics images and

animations.

PyMOL is a powerful tool to display the 3D structures of biological targets, and offers up to 12

different stereo visualization modes. Users can efficiently highlight and distinguish various
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important structural features in the targets, particularly the suitable binding sites for drug

molecules

PyMOL is one of the few mostly open-source model visualization tools available for use
in structural biology. The Py part of the software's name refers to the program having been

written in the programming language Python.

PyMOL uses OpenGL Extension Worangler Library (GLEW) and FreeGLUT, and can

solve Poisson—Boltzmann equations using the Adaptive Poisson Boltzmann Solver.

PyMOL is a user-sponsored molecular
visualization system on an open-source
fou ion, maintained and distributed

(

We are happy to introduce
PyMOL 2.5!

Figure2.4: homepage of PyMOL
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Results

PyMOL- We developed a Python version of the pymolsnips library and customized it for use in
the jupyterlab-snippets-multimenus extension for JupyterLab. The extension provides access to
the snippets by pull-down menus. Each snippet performs one task. Each task often requires many
lines of code. This library’s availability in Jupyter enables PyMOL users to run PyMOL
efficiently inside Jupyter while storing the code and the associated molecular graphics images
next to each other in one notebook document. This proximity of code and images supports
reproducible research in structural biology, and the use of one computer file facilitates
collaborations.

PyMOL can be run via its GUI, or it can be run from the command line, script files, or Jupyter
Notebook via its Python API. PyMOL has a viewport in the lower left that is used to manually
reorient the molecular object The crystal structure of human RET protein tyrosine kinase with
the anti-cancer drug molecule nintedanib bound is shown (PDB ID 6nec [6]). The internal GUI
to the right has a menu with a bar for each loaded molecular object. The bar has five colored
letters. Each letter leads to cascading drop-down menus that provide access to commands that
change the correspondingmolecular object’s appearance.

PyMOL>_

Figure 3.1.The PyMOL GUI P4 Interaction antiviral NAG and ASN. The scene has been ray-
traced inside PyMOL.
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Fig 3.2: Electrostatic Visualization by PyMOL

SmartBLAST basically work to process your protein query to present summary of best protein
matches from well-studied references. If possible, the matches will be from different organisms
to get an accurate results. If in case SmartBLAST is unable to find five matches in the database,
it will uses matches from the protein non-redundant databases. SmartBLAST produces these
results using a combination of an optimized BLASTP search that is a new implementation of
BLAST to closely find the related matches, and a multiple alignment. It also presents matches

to your Conserved Domain Database.

SmartBLAST uses a combination of BLAST searches results and a multiple sequence alignment
results to produce its final results. On initial level it searches your query against the landmark
database with BLASTP and then searches the non-redundant (nr) protein database using an
optimized version of BLAST to closely related sequences. Soon after that , SmartBLAST
performs a multiple sequence alignment on six different sequences using the COBALT multiple
sequence alignment program. BLASTP and multiple sequence alignment serves differently but
have complementary roles in this procedure. BLASTP identifies sequences similarity in the
query. It calculates pairwise similarities between the different queries and individual subject
sequences. The multiple alignment compares all six sequences to each other and produces an
optimal alignment between all sequences. A multiple alignment is ideal for presentations, like a

phylogenetic tree, that show the relationship among a set of sequences.
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Biopython and data processing

To start with, install Python packages like Biopython and squiggle will help

you when dealing with biological sequence data in Python.

pip install biopython
pip install Squiggle

basic libraries:

importnumpy as np

import pandas as pd
pd.plotting.register_matplotlib_converters()
importmatplotlib.pyplot as plt

%matplotlib inline

importseaborn as sns

importos

The dataset can be downloaded from Kaggle.
We will use Bio.SeqlO from Biopython for parsing DNA sequence data(fasta).
It provides a simple uniform interface to input and output assorted sequence

file formats.

from Bio import SeqlOfor sequence in
SeqlO.parse('/coronavirus/MN908947.fna’, "fasta"):
print(sequence.seq)

print(len(sequence), nucliotides")

So it produces the sequence and length of the sequence.

GCAATGGATACAACTAGCTACAGAGAAGCTGCTTGTTGTCATCTCGCAAAGGCTC
TCAATGACTTCAGTAACTCAGGTTCTGATGTTCTTTACCAACCACCACAAACCTCT
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ATCACCTCAGCTGTTTTGCAGAGTGGTTTTAGAAAAATGGCATTCCCATC.....AGA
ATGACAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA29903 nucliotides

Loading Complementary DNA Sequence into an align able file

fromBio.SeqRecord import SeqRecord

from Bio import SeqlO

DNAsequence = SeqlO.read('/coronavirus/MN908947.fna’, "fasta")
Treatments

Fig:4.1 Electron microscope images of deadly coronavirus strain

The coronaviruses are members of a family of enveloped viruses that replicate
in the cytoplasm of animal host cells. They are identified by the presence of a
single-stranded plus-sense RNA genome((+)ssRNA classification of viruses)
about 30 kb in length that has a 5’ cap structure and 3’ polyadenylation tract.

(Larget known virus).
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MERS-CoV and SARS-CoV, there is still no specific antiviral treatment for COVID-19 in any
cases [54]. The major part of the treatment is isolation and supportive care including oxygen
therapy when it dips down from the actual oxygen level, also fluid management is must , and
treatment by giving antibiotics for secondary bacterial infections is mostly recommended [55]. S
COVID-19 patients are rapidly to ARDS and some go through the septic shock, which was
eventually followed by multiple organ failure at the same time [7], [8]. Therefore, the effort we
put on initial management of COVID-19 patients must be addressed by early recognition of the
suspect that contain the disease spread by immediate isolation and then infection control
measures should also be taken [56].As of now there is no robust evidence that these antivirals

can significantly improve as till now there is no clinical outcomes .

Control and prevention strategies

COVID-19 is clearly a serious disease of international concern. By some estimates it has a higher
reproductive number than SARS [27], and more people have been reported to have been infected
or died from it than SARS [67]. Similar to SARS-CoV and MERS-CoV, disrupting the chain of
transmission is considered key to stopping the implemented in health care settings and at the

local and global levels.

Healthcare is very important for evry individual and settling it for source of viral transmission.
The model for SARS, taking correct infection measures to contril from spreading , applying
triage and contact tracing are the best way to limit the spread of the virus in socities, different
clinics or hospitals [68]. Suspected cases are under observation at healthcare facilities with
symptoms of respiratory infections such as runny nose, high fever and coughing, unable to breath
as the major symptoms. We must wear a face mask to safe ourselves from virus and strictly
adhere triage procedure for the best recovery. Infected people should not be allowed to wait with
other patients who do not have this infection as they can seek medical care at the facilities. They
should be allowed to be placed in a separated room , fully ventilated or away from 2m
approximately from other patients to reduce the infection rate with convenient access to
respiratory hygiene supplies in the hospitals [69]. if a confirmed COVID-19 case is very ill and

require hospitalization, they must be placed in a different single room not with patient negative
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air pressure — as a minimum of six air changes per hour so one should be very careful. As we
know the exhaled or exhausted air has to be filtered through high efficiency particulate air
(HEPA) and medical personnel entering the room should wear things to protect yourself such as
personal protective equipment (PPE) such as gloves, gown, disposable N95, and eye protection.
Once the patients are recovered and discharged, the room should be treated with disinfected and
personnel entering the room need to wear PPE particularly medical body gown, facemask, eye

protection [69].

Now let us play with the COVID2-19 sequence data using biopython

The dataset can be downloaded from Kaggle.
We will use Bio.SeqlO from Biopython for parsing DNA sequence data(fasta). It provides a

simple uniform interface to input and output assorted sequence file formats.

from Bio import SeqlOfor sequence in SeqlO.parse('/coronavirus/MN908947.fna’, "fasta"):
print(sequence.seq)

print(len(sequence),'nucliotides")

So it produces the sequence and length of the sequence.

GCAATGGATACAACTAGCTACAGAGAAGCTGCTTGTTGTCATCTCGCAAAGGCTCTCAATGACTT
CAGTAACTCAGGTTCTGATGTTCTTTACCAACCACCACAAACCTCTATCACCTCAGCTGTTTTGC
AGAGTGGTTTTAGAAAAATGGCATTCCCATC.....AGAATGACAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAA29903 nucliotides

Loading Complementary DNA Sequence into an alignable file

fromBio.SeqRecord import SeqRecord
from Bio import SeqlO
DNAsequence = SeqlO.read('/coronavirus/MN908947.fna’, "fasta")

SeqlO.read() will produce will that basic information regarding the sequence.
SeqRecord(seq=Seq('ATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTC
TTGT...AAA', SingleLetterAlphabet()), id="MN908947.3', name='MN908947.3',
description="MN908947.3 Severe acute respiratory syndrome coronavirus 2 isolate
Wuhan-Hu-1, complete genom
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Since input sequence is FASTA (DNA), and Coronavirus is RNA type of virus, we need to:

1. Transcribe DNA to RNA (ATTAAAGGTT... => AUUAAAGGUU...)

2. Translate RNA to Amino acid sequence (AUUAAAGGUU... => IKGLYLPR*Q...)
In the current scenario, the .fna file starts with ATTAAAGGTT, then we call transcribe() so T
(thymine) is replaced with U (uracil), so we get the RNA sequence which starts with

AUUAAAGGUU.

DNA = DNAsequence.seq#Convert DNA into mRNA Sequence
mRNA = DNA.transcribe() #Transcribe a DNA sequence into RNA.
print(mRNA)

print('Size : ',Jlen(mRNA))

The transcribe() will convert the DNA to mRNA.

UAUUUUAGUGGAGCAAUGGAUACAACUAGCUACAGAGAAGCUGCUUGUUGUCAUCUCGCAAAG
GCUCUCAAUGACUUCAGUAACUCAGGUUC..UAAUAGCUUCUUAGGAGAAUGACAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAA

Size : 29903

The difference between the DNA and the mRNA is just that the bases T (for Thymine) are
replaced with U (for Uracil).

Next, we need to translate the mRNA sequence to amino-acid sequence using translate()
method, we get something like IKGLYLPR*Q ( is so-called STOP codon, effectively is a

separator for proteins).

Amino_Acid = mRNA.translate(table=1, cds=False)
print('Amino Acid', Amino_Acid)

print("Length of Protein:",len(Amino_Acid))
print("Length of Original mRNA:",len(mRNA))

28



In the below output Amino acids are separated by *.

Amino Acid :
IKGLYLPR*QTNQLSISCRSVL*TNFKICVAVTRLHA*CTHAV*LITNYCR*QDTSNSSIFCRLLTVSSV
LQPIISTSRFRPGVTER*DGEPCPWFQRENTRPTQFACFTGSRRARTWLWRLRGGGLIRGTSTS*R
WHLWLSRS*KRRFAST*TALCVHQTFGCSNCTSWSCYG...*SHIAIFNQCVTLGRT*KSHHIFTEAT
RSTIECTVNNARESCLYGRALMCKINFSSAIPM*F**LLRRMTKKKKKKKKKKLength of Protein :
9967

Length of Original mRNA : 29903

In our scenario, the sequence looks like

encodes the first protein while QTNQLSISCRSVL encodes the second protein.
Note that there are fewer sequences in the protein than the mRNA that is because 3 prime

mRNA’s are used to produce a single subunit of a protein, known as an amino acid, using the
codon table shown below. The * is used to denote a stop codon, in these regions the protein has
finished its full length. Many of these occur frequently and result in short lengths of protein,

more likely than not these play a little biological role and will be excluded in further analyses.
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Fig :5.1 The PyMOL molecular graphics software package can both run
APBS and visualize resulting electrostatic potentials.

Before proceeding, you must load the electrostatic potential data into PyMOL.
Under the Visualization tab of the PyMOL APBS Tools window, press
the Update button.
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Fig 5.2: Pymol N-terminal and C-terminal Visualization

PyMOL can simultaneously provide geometric information (from the molecular surface) and
useful electrostatic potential information (from the solvent-accessible surface). To visualize the
molecule in this way, simply uncheck the “Solvent accessible surface”box and check the “Color

by potential on sol. acc. surf.” box on the Visualization tab.

Ray: render time: ©.56 sec. = 6451.6 frames/hour (.56 sec. accum.).

Fig 5.3: Ray Tracing molecular graphics snap in PYMOL
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Volume Rendering Visualization in PyMOL

To bring your structural and volumetric (e.g., density) data into the workspace, select File >
Open, and select your files. Then, for the newly loaded volumetric data, select
select A> Volume> Default. Your data will then be shown as a volume. To control the colors
and opacity, just click on the new Volume button in the Upper Control Window.

Volume data is represented by color and transparency that is graded according to the value of the
volume. By default, volumes with higher scalar values (e.g., high electron density) will appear
more opaque red and volumes with lower scalar values (e.g. low more transparent with lower
electron density will appear in a less opaque blue. However, coloring and transparency are fully
customizable using a new built-in interface. To control the color ramp for your data, select

the Volume button from the Upper Control Panel.

To set transparency levels for any number of iso-surfaces, CTRL-click on the desired iso-level in
the upper control panel and an iso-mesh will be created. To remove a color point, just middle
click on it. To update density or opacity values for a color, just drag the color point with your
mouse. PyMOL updates the colors on the fly.

Fig 5.4: Volume Rendering Visualization in PyMOL
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Rendering settings can be modulated to improve performance or quality. The volume
representation to improve performance. There are two main settings that can be controlled to
modulate the quality-speed tradeoff - volume_layers (default = 256)
and volume_bit_depth (default = 16). Change the volume_layers variable by typing set
volume_layers, X, where X is some number like 256 or 512--or even 4096 if your machine is
fast enough. Try setting X to32 if your machine isnt that powerful. Change
the volume_bit_depth variable to 4, 8, 16, or 32 by typing set volume_bit_depth, X, where X is
4, 8, 16 or 32, at the command line. The default values for these variables should enable

reasonable quality and performance on a fairly new computer

101 106 111 116 121 12 131

Fig 5.5: Roving Density in PyMOL
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DISCUSSION

The genomic analysis of the sequence by applying bioinformatics tools NCBI,,PDB,RASMOL,
PyMOL and BioPython. The blast represents the basic local alignment search tool is an
alignment for comparing primary biological sequences information such as beta coronavirus
protein sequence . value is increased frm default value, larger lists with more low scoring his can
be reported based on the quality of alignment RNA whose reference sequence showing the
BLAST output result to study its protein-protein interaction. The FASTA format sequence is
used for representing nucleotide sequence of its genome with NCBI reference sequence . where
the discription line is distinguished from the sequence data by a greater symbol at the beginning.

PDB is database for three dimentional structural data of large biological molecules such as
nucleic acid. Many other databases use protein structures deposited in the PDB. RasMol is the
computer programed written for molecular graphics visualization.therasmol amino color scheme
colors amino acids according to traditional amino acid properties. The purpose of colouring is to
identify amino acids in an unusual or surprising environment. ORF is the part of reading frames
that has the potential to be translated. PyMOL is a molecular graphics system with an embedded
Python interpreter designed for real-time visualization and rapid generation of high-quality
molecular graphics images and animations. PyMOL is a powerful tool to display the 3D
structures of biological targets, and offers up to 12 different stereo visualization modes Users can
efficiently highlight and distinguish various important structural features in the targets,
particularly the suitable binding sites for drug molecules.
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MINOR PROJECTS GRAPHICAL CODING

import turtle

sc = turtle.Screen()
pen = turtle. Turtle()

def semi_circle(col, rad, val):

pen.color(col)
pen.circle(rad, -180)
pen.up()
pen.setpos(val, 0)
pen.down()
pen.right(180)

col = ['violet', 'indigo', 'blue’,” green', 'yellow', 'orange', 'red']

sc.setup(600, 600)
sc.bgcolor(‘black’)
pen.right(90)
pen.width(10)
pen.speed(7)
for i in range(7):
semi_circle(col[i], 10*(i + 8), -10*(i + 1))
pen.hideturtle()
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from turtle import *
color('red’, 'yellow")
begin_fill()
while True:
forward(200)
left(170)
if abs(pos()) < 1:
break
end_fill()
done()

an indented block

ed indent

ENG &28PM

== yel Typheretosear(h '\, / o S ﬁ a : U n € El _Igii . Espen i aa 21872022 (=]
Fig 6: Showing inline command to for collected dataset
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Python Turtle Graphics - 5 IEH
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>>>

Fig: Results obtained

Big Data : Project 3D IRIS

import seaborn as sns
import matplotlib.pyplot as plt

# loading dataset
data = sns.load_dataset("iris")

# draw lineplot
sns.lineplot(x="sepal_length", y="sepal_width", data=data)

<AxesSubplot:xlabel="'sepal_length', ylabel="sepal_width'>

>>>
>>>
>>>

# setting the title using Matplotlib
plt.title('Title using Matplotlib Function')

Text (0.5, 1.0, 'Title using Matplotlib Function')

>>>
>>>
>>>

p1t.show()
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sepal_width

4.0
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4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
sepal_length

import seaborn as sns
import matplotlib.pyplot as plt

# current colot palette
palette = sns.color_palette()

# plots the color palette as a
# horizontal array
sns.palplot(palette)

plt.show()
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Conclusion

The current COVID-19 pandemic is clearly an international public health problem. There have
been rapid advances in what we know about the pathogen, how it infects cells and causes
disease, and clinical characteristics of disease. Due to rapid transmission, countries around the
world should increase attention into disease surveillance systems and scale up country readiness
and response operations including establishing rapid response teams and improving the capacity
of the national laboratory system.

In summary, the use of available information related to SARSCoV-2 epitopes associated with
bioinformatics predictions points to specific regions of viral nucleon capsid that are targets to
human immune responses . We understand that lack of biological confirmation of identified
peptides may limit the impact of our discovery. However, testing the antigenicity of these B and
T cell epitopes will be the next step on our research program. The observation that some T cell
epitopes are highly conserved between SARS-CoV-2 and other human coronaviruses is critical.
Vaccines that target human immune responses toward these conserved epitopes could generate
immunity that is cross-protective across alpha coronaviruses and beta coronaviruses (25). This
would be an advantage given the potential of future novel coronavirus emergence. | have used an
object oriented language and used a protein sequence
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