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ABSTRACT

The problem of mathematical description for the hysteresis loop of ferromagnetic materials has been studied
for a long time but unsolved until the present. Some models as particularly the Preisach model of general
characters of hysteresis and the Jiles — Atherton model of ferromagnetic phenomenology, used in a wide
range. But these can describe only some part of hysteresis. The eddy current generates heat in nanomagnetic
materials because of hysteresis loss. Nowadays, the necessity to study hysteresis increases by nanomagnetic
properties, but it is described only by magnetic domains and their changes. In this paper, the opening of the
ferromagnetic hysteresis loop is shown firstly based on the trigonometric model. Finally, its confirmation is
indicated by the experimental results of the CuFe,O4 compound.
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ABSTRACT

The problem of mathematical description for the
hysteresis loop of ferromagnetic materials has
been studied for a long time but unsolved until
the present. Some models as particularly the
Preisach model of general characters of
hysteresis and the Jiles — Atherton model of
ferromagnetic phenomenology, used in a wide
range. But these can describe only some part of
hysteresis. The eddy current generates heat in
nanomagnetic materials because of hysteresis
loss. Nowadays, the necessity to study
hysteresis  increases by  nanomagnetic
properties, but it is described only by magnetic
domains and their changes. In this paper, the
opening of the ferromagnetic hysteresis loop is
shown firstly based on the trigonometric model.
Finally, its confirmation is indicated by the
experimental results of the CuFe,O, compound.
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l. - INTRODUCTION

Hysteresis can be found everywhere as in physics,
astronomy, chemistry, engineering, biology, and
economics.

Sir James Alfred Ewing studied firstly the
hysteresis of magnetic materials around 1890. M.
Krasnosel'skii turned his attention increasingly to

© 2021 London Journals Press

discontinuous processes and operators, in
connection firstly with nonlinear control systems
and then with a mathematically rigorous
formulation of hysteresis which encompasses most
classical models of hysteresis and is now standard

[1].

One of the most common magnetic phenomena is
magnetic hysteresis, which shows the relationship
between the magnetization of the ferromagnetic
material and the magnetic field [2-3]. Many years
of theoretical research have provided detailed
theories, mathematical expressions, and models
to explain the physical mechanism of the
phenomenon of hysteresis [4-6].

Of these, the Preisach model [7], which
determines the general characteristics of
hysteresis, and the Giles-Atherton model [8], a
theory of ferromagnetic phenomenology, are
widely used. Theoretical physicists and
mathematicians have been working for many
years to understand the physical mechanism of
hysteresis and to create sufficient mathematical
expressions to describe it. Many experimental
studies of hysteresis carried out in modern
techniques and technologies. For example, only
the types of Hall effects include the Quantum Hall
effect [9], the quantum anomaly Hall effect [10],
and the spin Hall effect [11-12]. For each topic
involving hysteresis, there are appropriate
models, indicating the need for a unified model.

All modern magnetic materials, from the soft
Fe-Ni alloy to the hard magnetic Nd-Fe-B
permanent magnet used in electronic circuits, are
all associated with hysteresis. It is necessary to
model the hysteresis phenomenon and create the
conditions with the highest efficiency by selecting
the optimal parameters.
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Saturation of the magnetic hysteresis loop,
coercive force, and residual magnetism are the
main parameters that determine the properties of

ferromagnetism (Figure 1).
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Figure 1: Ferromagnetic hysteresis loop

The Phenomenon of Electromagnetic energy into
thermal energy by the action of some magnetic
nanoparticles is widely studied. The amount of
heat emitted depends on two types: the loss of
ferromagnetic ~ hysteresis and  magnetic
susceptibility of superparamagnetic nanoparticles

[13].

This paper focused on opening the hysteresis of
magnetic materials and on explaining the
characteristics of the hysteresis loop using a
mathematical model (The Supreme Theory of
Everything) based on the transformation of
trigonometric formulas [14-16].

. MATHEMATICAL MODEL OF
HYSTERESIS

Hysteresis is the most complicated of all the
nonlinearities presented because y is not simply a
function of x, as it has been in the other cases.
Rather, y is also a function of x . Unlike the other
nonlinearities, there is no single mathematical
expression for hysteresis. It is typically expressed
graphically. The first thing to note about the
relationship between x and y is that for a given x,
there may be two possible values for y. The way to
interpret the relationship is as follows. Consider a
specific value for x shown in Figure 2 as x0. The
question is whether y value will take on value y1
or y2. Just knowing x0 is not enough information.

The value of y depends on where x came from. If x
is increasing, then y = y2. If x is decreasing, then
y = y1. The curve is followed in the direction given
by the arrows and indicates whether to use the
upper or lower part.

Figure 2: Demonstrating how to interpret a
hysteresis curve

A system with hysteresis is one that has memory.
Its output depends on where it came from”. For
this reason, leading scientists worked hard to
express the mathematical formulations of the
magnetic hysteresis, but generally experimental.

[17].

The hysteresis loop has two directions: upward
and downward. Since the question is whether y
value will take on value y1 or y2 [17]. To avoid this
problem and open the hysteresis y only must take
one y value. To do this, we need to transform the
function B(H) into H(B) (Figure 3b), and then it is
possible to convert the left or right direction of the
function by the mirror method at the saturation
point (Ms). Depending on which saturation point,
it may be called left or right open hysteresis
(Figure 3).
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Figure 3. Algorithm for the opening of ferromagnetic hysteresis a) Traditional hysteresis,
b) Reverse hysteresis, ¢) Left open hysteresis d) Right open hysteresis

For magnetic hysteresis, the magnetization B is a
function of the magnetic field, B = B (H). It is not
possible to open hysteresis because the quantity H,
which directly controls the process, varies in all
numerical regions. However, since the dependent
variable B is changed in the interval [-Ms, Ms], it
is possible to open the inverse hysteresis H = H
(B). To construct a mathematical model, let us
move on to the dimensions that do not depend on

(1).

B 3
x=I=, x€ [—E,—]
2 M, 2’z
(1)
H
y=—, VYE|[—w,wm]
HI:‘

The mathematical expression for open hysteresis
is described by Formula (2) [14-16] shown in
Figure 3 c.

a-sinlx—8g)
y=—
- | ezl |

(2)

Where x is the value of the angle along the circle,
0 is the parameter that determines the phase shift
or residual magnetization value, and a is the
parameter that determines the amplitude or
coercive force.

Thus, by replacing the two axes of the hysteresis
graph, the design becomes clear and easier to use.
It indicates that the x-axis seems to take on the
plus and minus infinity and trigonometric
transformation from a time-domain function to a
frequency domain. We understand the partial
frequency interval as time. The vertical axis
represents the magnetic field (electric field), and
the horizontal x-axis represents the magnetization
(polarization) (Figure 3b). Formula (2) looks like
the ratio of the upper and lower axes of an ellipse.
If the amplitude of the sine function is greater than

the cosine (2 = 1@ = 1) the ellipse is vertically

oval, and if the amplitudes are equal (@ =1

a=1) jt is circular. At @=1a>1 j{s 4
horizontal oval ellipse. Since Formula (2) has the
form cosine function 1/0, two large singulars
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appear to be monotonically increasing and
decreasing functions. The positive singular is n/2,
and the negative singular is  -m/2. One complete
turn of a circle consists of two parts: the left-wing
is in the interval [-3m /2, -n/2] and the right-wing

is between [-n / 2, w/2].

While the magnetic field (H) can increase
infinitely, the magnetization (M) is finite or

00 | Il

AR

Compression

Expansion

saturated at a certain Ms-point. When H equals 0,
the residual magnetization (Mr) is determined.
The magnetic field then becomes negative and
appears as infinite at 270°, and the magnetization
reaches saturation point again at Ms.
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Figure 4 shows the projection on the x-axis of the
y function [14] and the magnetic state of open
hysteresis.

The function y (optically, the distance of light
transition in the transmitting medium) is directly
proportional to the amplitude (thickness of the

London Journal of Research in Computer Science and Technology
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Figure 4: Open hysteresis defined by Formula (2) (For simplicity, a = 0.5 and 6 = -t / 4 are calculated)

proportional to the cosine of the difference of
incident and refraction angles [14]. Thus, the
Supreme Theory of Everything shows no space or
time, but that it is by expressions such as
amplitude, frequency, and phase shift.

light-transmitting medium) and is inverse
10 sin(x-Z) 10 sin(x+7) 15 sin ()
- 47 - 47 =
c(x) lcosial] c1(x) leoslxl] c2(x) [cos(x)] (3)
100 - T . .
100 : 2 $ Let us consider some features of open hysteresis
: : : based on equations (3):
so| % 2 2
" i 5 e When the phase shift is negative (¢ (x)), the
cx) ' 3! right-wing is higher than the left-wing. If the
clx) o phase shift is positive (c1 (x)), the left-wing of
c2(x) th i the hysteresis is higher than the right-wing.
o “ .. e If the formula has no phase shift (c2 (x)), the
' B R two wings are symmetrical.
™ 2 4 6 8

- Figure 5: Behaviors of open hysteresis
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The characteristics of open hysteresis compared
with the experimental results.

. HYSTERESIS OF MAGNETIC CuFe,O,
COMPOUNDS

The measured values of the magnetic properties of
the CuFe,O, magnetic material cited from the
work [17] (Figures 6, 7, 8).
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Figure 6: The hysteresis loop of CuFe,O,
nanoparticles fired at 850°C

The results of the hysteresis measurements are
analyzed using the methods described above. To
approximate, transfer the physical quantity to the
normally non-dimensional dependent quantity
according to Formula (2). Ms = 22 emus/g, and
Hc =325 Oe were obtained from the measurement
results [18]. To do this, use the values of Ms = 22
emus/g and Hc = 325 Oe obtained from the
measurements, normalize them according to
Equation (2), and convert them to
non-dimensional quantities.

T

Since the opening point is “eEem T 2
_ (13

Fopen = 2, the lower curve of the hysteresis

loop conversion leads to an open hysteresis curve

(Figure 7 and Figure 8).

x':_ﬂ_xifi:_ﬂ_xi, Yi=¥¥: =y
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the magnetic hysteresis curve with high accuracy
and to explain the physical process.

Figure 8: Fitting of the theoretical and experimental curves of the open hysteresis
a) left open hysteresis, b) right open hysteresis

The results show that the mathematical model of There are the values of the approximate
The Supreme Theory of Everything can approach parameters a and 0 and the standard errors
shown in Table 1.

Table 1: Standard deviations of the theory and measurement curves

a Standard error 0 Standard error
Left open hysteresis 1.48395 0.02339 0.79116 0.01557

London Journal of Research in Computer Science and Technology

Right open hysteresis | 1.49068

0.02091 -0.78845 0.01359

The standard approach error was found to be
1.57% for the parameter a and 1.97% for phase
transition 6.

The results show that the mathematical model of
The Supreme Theory of Everything can approach
the magnetic hysteresis curve with high accuracy
and explain the physical process.

. CONCLUSION

1. The experimental values are converted to
non-standardized units by Formula (2).

Subsequently, the hysteresis opens
successfully after the transformation.

It is possible to explain the hysteresis of the
magnetic material determined experimentally
with the help of Formula (2). It is possible to
extend the formula by adding physical
parameters in the future.

With the help of the open hysteresis formula
of the magnetic materials, it is possible to
express many properties of the magnetic
materials, such as ferromagnetic, Paramagne
-tic, ferrimagnetic, antiferromagnetic.
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ABSTRACT

In real time information monitoring systems,
applications are used in services to make
parameters described in their file configuration,
there are different codes were used to denote
these parameters at various applications. When
any user change their file configurations present
in service are modified, it is very necessary to
update them in configuration information
processing systems. Because of immutability of
text it is a complex task to update the modified
content in web related applications. Making
digital artifact is the one of the major issue to
verifiable and reliable in update content.
De-centralized Hash URI approach (DHURI) is
one of the approach to handle efficient making
of digital artifacts on web resources in
nanopublications The main drawback of above
approach is that the digital artifacts supported
in the project context happens to use RDF
formats (with html links) only and no other
formats of data such as CSV, PNG are allowed
since they are quite hard to verify in the current
architecture. So to support multi labeled data in
making digital artifacts, we propose and
introduce Novel Evidence based Acquisition
Collaborative  Framework (NEACF), this
framework support other types of artifacts in
web resources. Sharing of encoded information
between publisher and verifier aids in
establishing remote evidence process establi-
shing with respect file type. Experimental
evaluation of proposed framework to minimizes
the page loads by reducing start up delays using
the above buffer heuristics mentioned and also
supports multiple file types as publishing’s
besides RDF Html files.

© 2021 London Journals Press

Index Terms: File synchronization systems,
remote evidence, digital artifacts, and centralized
systems.

Author a: Research Scholar, Acharya Nagarjuna
University, Guntur, AP, India.

o' PhD Dean, Faculty of Engineering, Acharya
Nagarjuna University, Guntur, AP, India.

[.  INTRODUCTION

Principle vision behind semantic web with
substance of machine competent with various
documentations, allowing, notwithstanding
different things, for electronic assortment and
present day request frameworks over a great deal
of associated data. As even human customers are
from time to time easy to trap by spam and
beguiling substance that can be found on the
web, we should be extensively logically stressed
because of motorized counts that self-lessly
explore semantic web content. Without
reasonable counter-measures, vindictive on-
screen characters can harm or control such
estimations by including just a few carefully
controlled things to colossal plans of information
data. To address a part of these issues, different
intelligent data vaults have appeared, for
instance, Figshare and Dryad (http://figshare.
com, http:// datadryad.org). Plus, Digital Object
Identifiers (DOI) has been upheld to be used for
articles just as for intelligent data (Paskin, 2005).
While these approaches verifiably improve the
condition of intelligent data, explicitly when
gotten together with Semantic Web strategies,
they have by the by different hindrances: they
have united models, they give us no likelihood to
check whether the data have been (deliberately or
coincidentally) changed, and they don't reinforce
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find a workable pace from informational indexes,
(for instance, particular data sections). We battle
that the joined thought of existing data vaults is
clashing with de-concentrated conventional with
various logical relations, and that it has authentic
outcomes concerning enduring quality and trust.
The affiliations running these stages may in the
long run fizzle be picked up by money related
authorities who don't feel concentrated on the
principles of science, or for various reasons
become unfit to keep their destinations good to
go. Regardless of the way that displayed data
accomplishes, ensure relations on informational
collections with available ways to deal with test
that hash esteem 1is trustworthy or not.
Particularly in cloud based web related services,
file synchronization become most powerful in
recent years to maintain backup of data with
automatic updates across multiple devices. for
automatic changes applied in updated content in
different web services in today’s world. So need
efficient solution for digital remote evidence
problem by the prevalence of web related
services. While some work has been led on the
recuperation of proof from document synchroni-
zation administrations, it principally centers on
the social affair of records and logs put away on
the neighborhood machine's hard drive.
Recuperating proof from cloud-based arrange-

ments is commonly led through program
interface or customer application
synchronization, requiring the validation

subtleties for the administration. At the hour of
composing, the creators couldn't recognize any
productions concentrated on a "sometime later"
recuperation of privately undermined or
unrecoverable proof from a decentralized
document synchronization administration.

So that in this paper, we present Novel Evidence
based Acquisition Collaborative Framework
(NEACF), this framework support other types of
artifacts in web resources. Sharing of encoded
information between publisher and verifier aids
in establishing remote evidence process
establishing with respect file type. We also
present a methodology for remote recovery with
variable and reliable of digital evidence on
decentralized file synchronization related

services. This is very useful to forensic related
investigations to overcome counter tracks of
cybercriminals, to getting basic knowledge
regarding data recovery communication over
digital evidence and digital investigation for the
verification of verifiable and reliable data
evaluation in web related resource systems.

Il.  REVIEW OF RELATED WORK

This section describes the description of file
synchronization in cloud related web resource
with respect to content update and modify based
on evidence activities. Also describes different
relations present in acquisition of remote
evidence with file synchronizations on web
related applications.

2.1 Recovery of Remote Evidence

A client server based framework for remotely
assembling forensically stable circle pictures over
the Internet is plot in an article by Scanlon and
Kechadi [2010]. This framework depended on a
live legal sciences situation whereby the presume
machine is booted utilizing a Linux based live CD
or USB key so as to take an evident, remote clone
of any capacity gadget on the machine. The proof
social occasion and check process used regular
SHA512 hashing of "pieces" of the remote hard
drive in blend with a hash of the remote volume
completely. The creators found that the division
of enormous proof models, its transmission over
a scrambled Internet association with a server in
a measurable research center and the consequent
recombination process didn't meddle with the
resultant hash esteems when thought about
against those of the first volume. The errand of
performing proof obtaining from cloud-based
document synchronization frameworks is the
most practically equivalent to the work exhibited
as part of this paper, in spite of utilizing a
concentrated server. Chung et al. [2012]
proposed a novel procedure model for the
examination of distributed storage
administrations illustrating best practices for
criminological agents. Research directed into the
proof recuperation from cloud-based record
synchronization apparatuses parts into two proof
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social occasion strategies: nearby cloud proof
obtaining and remote cloud proof procurement.

2.2 File Synchronization in Web based
Services

Neighborhood cloud proof recuperation centers
around recouping distributed storage leftovers
through hard drive investigation. In a volume of
work led by Quick [2012], the neighborhood
remainders of erased documents is broke down
across Dropbox, Google Drive and SkyDrive
(presently OneDrive). The metadata that
remained was adequate to demonstrate that a
cloud based record was available on the
neighborhood drive after erasure. The creators
likewise demonstrated that the demonstration of
downloading the information from the remote
area utilizing a program or synchronizing
utilizing the customer application doesn't change
the hash of the document or any related cloud
metadata [Quick also, Choo, 2013]. The main
metadata that was diverse on the neighborhood
machine when contrasted with its cloud put away
partner was the document creation/change dates.

Getting to remote advanced proof put away on
the servers of these cloud document
synchronization specialist organizations is a

laborious errand for computerized scientific
agents. In 2014, Federici portrayed an apparatus
worked for the assortment of proof from the
cloud called Cloud Data Imager (CDI) worked as
an augmentation to the work directed on nearby
cloud related remainders by Federici [2014]. CDI
encourages the read-just access to remote proof
put away on Dropbox, Google Drive and
SkyDrive. This apparatus depends on the
recuperation of the cloud administration's
username and secret key or an entrance token
string from the neighborhood machine for
remote verification.

. NOVEL EVIDENCE BASED
ACQUISITION COLLABORATIVE
FRAMEWORK (NEACF)

This section describe the basic steps involved in
collaborative framework to maintain automatic
updates for synchronized data for both
centralized (cloud related web services) and
decentralized services (service less/cloudless).
Basic steps are describes as follows to enable
services related centralized synchronization with
respect to processing configuration of files
described in figure 1.

Step 1:
z Step 2:
Entry Point T
> Discovery >Invest|gauon

Step 3:

. Step 4: Step 5
embership Remote Data Forensic
Enumeratio Recovery Verification

Figure 1. Basic steps to process synchronized configuration files

In identification of synchronized configuration
files at web related services described in figure 1,
first, identify basic entry points to enable accurate
profile for data and verify its being replicated to or
suspect the device from server. Identifier
(Configuration Manager) must investigate which
data is suspect and replicated from other system
to verify either it is verifiable or reliable accessing
system. Verify user enumerate with same system
or other system configurations in remote. If data
is updated then recover remote evidence with
forensic verifiable. General structure and basic
operations performed in proposed framework
shown in figure 2,
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Figure 2. Operations of file synchronization procedure in proposed approach

In different types of multidisciplinary science
related applications consists collaborative server
(Configuration Manager) to do technical opera-
tions to its components as well as evaluate the
system procedure. In computer science related
applications monitoring different versions of files
in web resource system, if any user can change the
document or use that document at another
implementation then track all the changes
appeared in documents. Proposed configuration
framework follows following modules in
identification of synchronized files.

a. Identification of Unique Content: This module
describes the identification of configuration of
metadata, check whether it is unique and
specify the relations of content occurrence in
throughout the world and other configuration
related outside elements.

b. Storage of Updated Data: This module
describes configured data appeared or not and
also describe either it is damaged then explore
state of the storage of particular data.

c. Control of Change Content: This module is
used to explore all the implemented changes
in computer science web related applications.

d. Reporting Status of Data: It describe effective
management of legible and useful information

in maintenance of web related data.

Analysis of web related network relational
approach for the entity relationships wuse
implemented solution as follows:

Application (code, name, portrayal)

Layout (code, name, filepath8, portrayal)
Application_template(application_code,templ
ate_code)

e Parameters_group (code, group_name, port-
rayal)

e Parameter (code, identifierg, parametersgrou-
p_code, parameter_type, begin_date, end_
date)

e Layout parameter (template_code, parameter
_code)

Esteem (code, esteem, creationhour)
Parameters group_value (parametersgroup_
code, value_code)

At the point when a parameter p is refreshed, the
accompanying activities are performed:

a. Another worth is made for the parameters
bunch containing p, and spared. The
accompanying activities are rehashed for all
design parameters q in a similar gathering
with p.

b. A duplicate of q's layout content is made.
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c. Inthat duplicate, all parameters identifiers are

supplanted by their last spared qualities in the

framework.

d. The outcome at that point overwrites the
layout's objective document, which is the first

arrangement record. The methodology for
refreshing a setup parameter, algorithmic
procedure to enable web related services as
per the following:

H}JLn " (Pﬂ'_

ter: p, String: newValue)

[*p: parameter that needs to be updated; newValue: new value of the parameter */

1: p.getGroup() setLastValue(Value (newValue));

/* creating a new value and adding it in the list of parameter’s group values */

/* Updating all parameters in the same groupwith p; p. getGrouped Parameters() retumning at least {p}*/

2: for all par € p.getGroupedParameters()do

3: Template template = par getTemplate();

/* reading the template file contaiming the parameter */

4: Strng file = template. filepath:/*reading file effectively contaming the parameter */

5: String templateCopy = readFile (template name):/* reading template file content */

6: for all param € template getParameters() do

7: templateCopy = templateCopy.replace(param identifier, param getGroup().getLastValue());
/* setting values of parameters in the template®/

8: end for

9: wrieteFile (file, templateCopy) ;/*updating the target file of the template */

10: end for

Algorithm 1: Procedure to check updated content in processing of synchronized files

Basic description of proposed approach for
synchronized file configuration with respect to
updated content described in Alg 1. This
procedure assigns parameter to explore
parameter with new updated values and also
update all the parameters with configured files in
centralized web service related application.

V. IMPLEMENTATION & PERFORMANCE
EVALUATION

This section describes the implementation
procedure with performance evaluation for
synchronized configuration systems. Let us
discuss about implementation of basic example
with reliable and verifiable checking of updated
configuration file systems.

4.1 Implementation

Before going to discuss about procedure of
configured synchronized system with their
respective  updated template files, after
performing this different common related to be
modified or synchronized with appropriate group
data, each parameter is updated, this updated
operation not directly done in configuration file,

also update all the parameter present in same
group with configuration respective files.

Let us consider P1, P2 are two basic applications
with respective configuration files abi1.txt, abi2
with different properties ab2.xml for P2 as shown
in figure 3.
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BcFiioe &
| 1 appli_ name=A1l

[= CF12 properties E3

1 application name=A1

<property name="hibernate.cache.provider class" value="grg.hibernate.cache.NoCacheProvider" F-3

i crom G|

1 <?xml version="1.0" encoding="UTF-8"?2>

2 <persistence version="1.0" zmlns="http://java.sun.com/xml/ns/persistence" xmlns:x=si="http://www.w3.org/20I
3 xsi:schemalocation="http://java.sun.com/xml/ns/persistence http://java.sun.com/xml /ns/persistence/persist:
G <persistence-unit name="Application.Pegrsiskank.Unit" transaction-type="RES0OURCE LOCAL">

B <providerrgrg.hibernate.gjb.HibernatePersistence</provider>

& <properties>

8 </properties>

] </persistence-unitc>
10 </persistence>

Figure 3: Sample file systems with .txt and .xml file systems

[=|CF11_template bd Ei|

Modified RDF documents with different notation described in figure 4.

EC F12 template propeties £

o
s

[ CF2 tomplate e 63

appli name=Al CF11 appli name

applic aii.cn__nm:i‘._':l"‘. I_applic aLion name

i «<Z?xm]l wersion="1.0" encoding="UTF-8"73>
2 <persistence ve

jon="1.0" xmlns="http://java.sun.com/xml /ns/persistence” xmins:xsi="http:/,

Cx=::schemalocation

"http: ffjave . sun.ocomfxmi /ns/persistence http://jave son. ocom/wml /nsipersis

& O <propercies>
- </properties>
=] - </persistence—unit>
10 g /persistencesr

=) <persistence-unit name="Application.Persistani.Unit" transacticn-type="RESOURCE LOCAL">
| <provider>prg.hibernate.gjk.HibernatePersistence</provider>

<property name="hibernate.cache.provider class" value="A2 CF2 provider class"/>

Figure 4: Modified documents with template content with different notations

Basic implementation described as follows:
parameters group (code, group name,
portrayal)(1, Pi_application_name, "") (2,
P2_ab2_provider_ class, "")

parameter (code, identifier , parametersgroup_
code, parametertype, begin_date, end_ date) (1,
P1_ab11_appli_ name, 1, standard,
24/02/2020, invalid) (2, P1_ ab12 _applicatio
n_ name, 1, normal, 24/02/2020, invalid) (3,
P2_ab2_provider_ class, 2, normal, 24/02/20
20, invalid)

template_parameter (template_code, parame-
ter_code) (1, 1) (2, 2) (3, 3)

esteem (code, esteem, creationhour) (1, P1,
10/02/2015;07:30) (2, org.hibernate.cache.No
Cache Provider,24/02/2020;07:30) parameter
sgroup_value(parametersgroup_code, value_c
ode) (1, 1) (2, 2)

4.2 Simulated Results

To develop efficient architecture to explore
services of file synchronization with respect to
configuration between files. For that, use JAVA
and NETBEANS latest versions with 4-8GB RAM
and 500-1TB capacity of hard disk, based on this
criteria construct dynamic user interface to
process different RDF documents described in
figure 5.
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Figure 5: Description of different URLs to process different formats relates to RDF documents.

As shown in figure 5, it describes the total hash
URLs for different RDF documents formats, there
are different types of parameters that appear to
explore web related RDF documents with updated
temple results. We compare the performance
evaluation of proposed frameworks with
traditionally used approaches like De-centralized

Hash URI approach (DHURI) [1] with respect to
processing time evaluation and resource
utilization for processing synchronization file
configuration in web related services with making
of digital artifacts. Execution time for processing
efficient web related data shown in figure 6 and
table 1.

Table 1: Execution time to process web related services

documents  DHURL NEACF
10 3.42 2.91
20 5.26 3.24
30 6.35 5.92
40 6.94 6.78
50 7.64 6.91
60 8.42 7-35
9 _—*

Execution time to process EDF file synchronous

10 20 30

a0

50

Different RDF documents

&0

—4#—DHURI
——NEACF

Figure 6: Performance evaluation of time with respect to RDF document processing

Execution time to process RDF documents with figurations. Resource utilization for synchronized
updated content at web server in making digital web content with making of efficient digital
artifacts in evaluation of web resource documents.

artifacts with respect to synchronized file con-
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Memory utilization to process RDF documents
described in figure 7.

Table 2: Performance evaluation of memory utilization in processing RDF documents

No. of Documents

10

20

30

40

50

60

DHURI  NEACF
3457 2634
4587 3985
7458 4251
10524 7524
12563 8245
15246 11254

18000

16000

14000

12000

10000

W DHURI

2000

6000

W MEACF

4000

2000

Memory (bytes) utilization to process RDF documents

10 20

30 a0 50 0
Different RDF documents

Figure 7: Performance evaluation of memory utilization in processing documents.

As shown in above figures proposed approach give
better and efficient results with respect to
processing of synchronized files with making of
digital artifacts in RDF documents with reliable
and verifiable data recovery from updated data in
web resources.

V. CONCLUSION

This paper presents a novel collaborative
framework to provide verifiable secure remote
recovery of making digital artifacts from
centralized web resources network. Verification of
secure evidence by hash key verification with
respect to protocol hierarchy describes frequent
hashing to integrity of synchronized RDF
document evaluation with different formats.
Frequent hashing key evaluation for different
updated RDF documents with different notations

described in web resource development. Experi-
mental evaluation of proposed approach with
respect to updating each document with different
memory utilization and evaluation time of proce-
ssing RDF documents in reliable data processing
in web resource implementation. Further
improvement of this research is to evaluate the
extensive performance of proposed approach with
different machine learning approaches in reliable
web environment.

REFERENCES

1. Naseema Shaik, E. Sreenivasa Reddy, “De-
Centralized Hash URI Procedure for Making
Digital Artifacts as Immutable, Reliable,
Verifiable on Web”, International Journal of
Recent Technology and Engineering (IJRTE)

Novel Remote Evidence Collaborative Framework to Enable Efficient Making Digital Artifacts For Rdf Formats On Web Resources

Volume 21 | Issue 1 | Compilation 1.0

© 2021 London Journals Press



10.

11.

ISSN: 2277-3878, Volume-8 Issue-3, Septemb-
er 2019.

Mark Scanlon Jason Farina Nhien An Le Khac
Tahar Kechadi,"Leveraging de- centralization
to extend the digital evidence acquisition
window:case study on bittorrent sync", arXiv:
1409.8486v1 [cs.CR] 30 Sep 2014.

Emmanuel, M.M. and Ibrahim, M.N. (2015)
Automatic  Synchronization of Common
Parameters in Configuration Files. Journal of
Software Engineering and Applications, 8, 192-
200.http://dx.doi.org/10.4236/jsea.2015. 840-
20.

Ramsey, N. and Csirmaz, E. (2001) An
Algebraic Approach to File Synchronization.
Proceedings of the oth ACM International
Symposium on Foundations of Software
Engineering, 175-185. http://dx.doi.org/10.11
45/503229.503233.

N. Bitouz’e, F. Sala, S. M. S. T. Yazdi, and L.
Dolecek, “A practical framework for efficient
file synchronization,” in Proc. 51st Annual
Allerton Conf. on Comm., Control, and
Computing, pp. 1213—1220, 2013.

A. Kontorovich and A. Trachtenberg, “String
reconciliation with unknown edit distance,” in
Proc. IEEE Int. Symp. on Inf. Theory, pp.
2751—2755, 2012

S. M. S. Tabatabaei Yazdi and L. Dolecek,
“Synchronization from deletions through
interactive communication,” in IEEE Trans.
Inf. Theory, vol. 60, pp. 397—409, Jan. 2014.

N. Bitouz’e and L. Dolecek, “Synchronization
from insertions and deletions under a non-
binary, nonuniform source,” in Proc. IEEE Int.
Symp. Inf. Theory, 2013.

N. Ma, K. Ramchandran, and D. Tse, “A
compression algorithm wusing mis-aligned
side-information,” in Proc. IEEE Int. Symp.
Inf. Theory, 2012.

Mark Scanlon, Jason Farina, and
M-TaharKechadi. Bittorrent sync: Network
investigation methodology. In Proceedings of
Ninth International Conference on Availability,
Reliability and Security (ARES 2014), Fribourg,
Switzerland, September 2014. IEEE.

Darren Quick. Forensic Analysis of Cloud
Storage Client Data. Master’s thesis, University
of South Australia, Adelaide, Australia, 2012.

12.

13.

14.

15.

16.

Darren Quick and Kim-Kwang Raymond
Choo. Forensic collection of cloud storage
data: Does the act of collection result in
changes to the data or its metadata? Digital
Investigation, 10(3) :266 — 277, 2013. ISSN
1742-2876.doi:http://dx.doi.org/10.1016/j.dii
Nn.2013.07.001.http://www.sciencedirect.com/
science/article/pii/S1742287613000741.
Luciana Duranti, Weimei Pan, Joy Rowe, and
Georgia Barlaoura. Records in the Cloud
(RiC). University of British Columbia, 2013.
Jason Farina, Mark Scanlon, and M-Tahar
Kechadi. "BitTorrent Sync: First Impressions
and Digital Forensic Implications". Digital
Investigation, 11(S1):S77 — S86, 2014. ISSN
1742-2876. doi: http://dx.doi.org/10.1016/
j.diin.2014.03.010.
http://www.sciencedirect.com/science/article
/Ppii/S1742287614000152.

Corrado Federici. Cloud data imager: A
unified answer to remote acquisition of cloud
storage areas. Digital Investigation, 11(1):30 —
42, 2014. ISSN 1742-2876. doi:http://dx.doi.
org/10.1016/j.diin.2014.02.002.URL.
http://www.sciencedirect.com/science/article
/pii/S174228761400005X.

George Grispos, William Bradley Glisson, and
Tim Storer. Using Smartphones as a Proxy for
Forensic Evidence Contained in Cloud Storage
Services. 2013 46th Hawaii Inter- national
Conference on System Sciences, 0: 4910—4919
,2013. ISSN 1530-1605. doi: http://doi.ieee

computersociety.org/10.1109/HICSS.2013.592.

Novel Remote Evidence Collaborative Framework to Enable Efficient Making Digital Artifacts For Rdf Formats On Web Resources

© 2021 London Journals Press

London Journal of Research in Computer Science and Technology

Volume 21 | Issue 1 | Compilation 1.0


http://dx.doi.org/10.1016/j.diin.2014.03.010
http://dx.doi.org/10.1016/j.diin.2014.03.010

This page is intentionally left blank

London Journal of Research in Computer Science and Technology

Volume 21 | Issue 1 | Compilation 1.0 © 2021 London Journals Press



Scan to know paper details and
author's profile

Effect of three Modes of Teaching on Students’
Learning Retention in Electronics Works in
Technical Colleges in Rivers State

Reagan Nnabio Robinson

lgnatius Ajuru University of Education

ABSTRACT

The understanding and learning retention of electronics works being one of the major subjects offered in
technical colleges is a key confirmation on the general performance of electronic subjects in technical
colleges. This study was set out to determine the effect of three modes of teaching on students’ learning
retention in electronics works in technical colleges in Rivers State. The study also examined the influence of
location on students’ learning retention in electronics works. Two research questions guided the study, while
two hypotheses were tested at 0.05 level of significance. The design of the study was pre-test, post-test non-
equivalent control group quasi- experimental study. A sample size of 174 students drawn from a population of
267 students in Rivers State technical colleges was used. To obtain the sample, two technical colleges were
purposively selected. Three intact classes were randomly selected and assigned to experimental group 1,
experiment group 2 and control group.

Keywords: modes, teaching, students, learning, retention, electronics, works, technical and colleges.
Classification: 3.2

Language: English

LJP Copyright ID: 975823

LO]_’ldOIl Print ISSN: 2514-863X

Online ISSN: 2514-8648

) Journals Press

London Journal of Research in Computer Science and Technology

© 2021 Reagan Nnabio Robinson. This is a research/review paper, distributed under the terms of the Creative Commons Attribution-Noncom-
mercial 4.0 Unported License http://creativecommons.org/licenses/by-nc/4.0/), permitting all noncommercial use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Volume 21| Issue 1 | Compilation 1.0



Effect of three Modes of Teaching on Students
Learning Retention in Electronics Works in
Technical Colleges in Rivers State

Reagan Nnabio Robinson

ABSTRACT

The understanding and learning retention of
electronics works being one of the major subjects
offered in technical colleges is a key confirmation
on the general performance of electronic subjects
in technical colleges. This study was set out to
determine the effect of three modes of teaching on
students’ learning retention in electronics works
in technical colleges in Rivers State. The study
also examined the influence of location on
students’ learning retention in electronics works.
Two research questions guided the study, while
two hypotheses were tested at 0.05 level of
significance. The design of the study was pre-test,
post-test non-equivalent control group quasi-
experimental study. A sample size of 174 students
drawn from a population of 267 students in
Rivers State technical colleges was used. To
obtain the sample, two technical colleges were
selected using purposive sampling technique.
Three intact classes were randomly selected and
assigned to experimental group 1, experiment
group 2 and control group. The Electronics
Works Retention Test (EWRT) of 30 question
items was the instrument used for the study. The
instrument was validated by three experts in
technology and vocational education. A
reliability coefficient of 0.67 was obtained using
Kuder-Richardson 20 and Pearson’s Product
Moment Correlation methods. Data collected
were analysed using mean with standard
deviation to answer the research questions while
analysis of covariance (ANCOVA) was used to
test the hypothesis at 0.05 level of significance. It
was found that students taught with improvised
instructional resources mode of teaching
retained better in electronics works.

© 2021 London Journals Press

Keywords: modes, teaching, students, learning,
retention, electronics, works, technical and
colleges.

Author: Department of Technical Education Ignatius
Ajuru University of Education Rumuolumeni, Rivers
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I, INTRODUCTION

The academic and vocational preparation of
students for job placement that involves practical
and applied skills in the areas of science and
technology is one of the key objectives of technical
education programme. It emphasizes the
understanding and practical application of basic
principles of science and mathematics, rather
than the attainment of proficiency in manual
skills that is properly the concern of vocational
education. Technical education programmes are
provided for learners to acquire knowledge and
practical skills for effective nation building.
Technical education according to Nwachukwu
(2006) is an education that is specifically
designed to provide an individual with the
acquisition of practical and applied skills as well
as basic scientific knowledge in order to get the
individual adequately equipped for self-reliance or
employment in the industries. Technical
education programmes are offered in technical
colleges and other related vocational institutions
at post primary level.

Technical colleges according to Okoro (2006) are
vocational training institutions in Nigeria that
admit junior secondary school leavers to senior
secondary schools and provide them with full
vocational courses for three years duration.
Technical colleges are regarded as the principal
vocational institutions in Nigeria that provide
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craftsmanship training. They give full vocational
training to prepare students for entry into specific
engineering trades by offering several subjects
that will enable the students’ to gain employment
after graduation, and one of such subjects is
electronics works.

Electronics works in technical colleges involves
the repairs, maintenance and construction of
basic electronics systems. It enables students in
technical colleges to learn basic electronics theory
that are needed to understand circuit designs in
order to install, operate, maintain and repair
electronic systems (Medugu, 2011). According to
Robinson (2012), electronics works as a subject
also deals with the study of the properties and
behaviour of electrons under different conditions,
especially with reference to technical and
industrial applications. This is because devices
which are used in electronics systems, control the
flow of electrons which came from atoms. It has
electronics devices and circuits as one of its
branch subjects that involves the design and
interconnection of electronic components with
conductive wires or traces through which
electrons can flow.

Electronics works is a skill oriented subject that
requires adequate presence and wuse of
instructional resources during teaching and
learning processes (Robinson, 2012). Aina (2000)
opined that the adequate use of instructional
resources in a technical college is the heart of
craftsmanship training. This invariably means
that instructional resources are very important in
technical college training. The lack of adequate
use will hinder the acquisition of sufficient
practical skills which are the core objectives of the
programme. Instructional resources are usually
arranged to give occupational direction so that
acceptable work habits and procedures are
successfully executed.

Moreover, Okujagu (1992) defined instructional
resources as those educational apparatus, that are
curriculum oriented, audio-visuals, teaching and
learning materials and basic tools the teacher uses
to assist learners in their learning process. It
ensures that the learners see, hear, feel, recognize
and appreciate learning, utilizing the five senses

modalities at the same time. At all levels of the
nation’s educational system and for all known and
existing school types, instructional resources are
indispensable factors in the attainment of set
goals and technical colleges is not an exception. It
is known that no technical college programme
can be functional without instructional resources
being utilised during the classroom experience in
order to inculcate technology skills for maximum
nation’s development. According to Akaniwor
(2005), instructional resources can be real or
improvised.

Real instructional resources are those resources
that are ready made; produced by manufacturers
for a specific task. In electronics works, real
instructional resources are purchased from sellers
or gotten from technicians’ dumps. However, due
to consistent inadequacies in the provision of real
instructional resources in the teaching of
electronics works in technical colleges; it becomes
imperative for technical teachers to think of how
best to make use of their creative skills to
improvise in order to achieve their lesson
objectives.

Improvisation refers to the technique of using
materials obtainable from the local environment
to produce a product that will serve the purpose of
the real one in its absence (Olagunju, 1998). Thus
in electronics works; improvisation refers to the
use of materials available in the local environment
to produce basic electronics systems in the
absence of the real ones. This invariably means
that when the real instructional resources are not
available, improvisation takes their place by
producing similar instructional resources that will
serve the same purpose. This is to enhance the
teaching and learning processes in technical
colleges by ensuring that the persistent problem
of inadequacy of instructional resources will not
seriously affect students' learning retention.

In the same vein, the real and the improvised are
all instructional resources and any can be used in
the class for teaching learning process but
depending on the subject matter, topic and choice
of selection by the teacher (Umunadi, 2009).
Umunadi however suggests that using the real
instructional resources is more profitable in the
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class because it has the advantage of being
manufactured properly and correctly to suit a
teaching and learning process. Udosen and
Ekukinam (2013) are of the opinion that
improvised instructional resources can be more
profitable in the class since it uses things that are
familiar to the students to produce materials that
can enhance teaching and learning processes.
They emphasized that if the students are involved
in the improvisation and/or the improvisation of
an instructional resource will be done before the
students during teaching periods, better
impartation can be obtained with respect to
students’ learning retention. In electronics works,
the appropriate selection of instructional
resources lies on the shoulder of the teacher
(Umah and Maaji, 2010). It is the teacher’s
responsibility to choose either real or improvised
instructional resources that will best suit a
teaching learning process.

In another development, Towe (2000) and Umar
(2002) in their separate studies pointed out that,
despite the inevitable need for the use of
instructional resources for teaching in technical
colleges, the teachers whose responsibility are
seriously lacking in the use of neither the real nor
the improvised instructional resources for
teaching in technical colleges could lead to very
poor students’ learning retention. These according
to Umar and Maaji (2010), have become a
persistent problem for some years in the technical
colleges. Apart from the problem of students’
learning retention in relation to real and
improvised resources, the issue of location of a
school could have a significant effect on students’
learning retention.

A school could be located in the urban or rural
area. Odo (1999) stated that the location of a
school (urban or rural) affects a child’s ability to
study and perform at the level expected of him.
Jahun and Momor (2001) noted that different
aspects of the school environment influence
students’ learning retention. They stress that the
individual students’ learning retention behaviour
is influenced not only by the motivating forces of
his home, scholastic ability and values but also by
the social pressure applied by the participant in
the school setting. In Nigeria, rural based schools

commonly lack good infrastructures which could
serve as an inhibiting factor of a good learning
retention. However, Umunadi (2009) stated that
school location among other factors is a necessary
prediction in electronics works learning retention.
Similarly, Odo (1999) found school location to be
a significant factor on student’s difficulties in
mathematics. He emphasises that students in
rural areas have less difficulties in mathematics
than their urban counterparts due to less
distraction. However, Jahun (1999) reported that
urban students performed better than their rural
counterparts in Ahmadu Bello University
Mathematics Test (ABUMT). Therefore the
question is, whether students in urban and rural
locations have different learning retention?

In education, learning retention can be referred to
as having information stored in the memory in
such a way that it can readily be retrieved in
response to standard prompts (Karpicke and
Roediger, 2007). It involves the ability to retain
facts and figures in memory after teaching.
Students must retain information taught in
classes in order to show the benefit of learning.
The teachers’ job is not over according to Lieb
(1991) until he has assisted the learner in
retaining the information. For students to retain
information taught, they should be able to
interpret and apply the taught information to new
situations = (Abbamondi, 2014). Therefore
Abbamondi concluded that students’ scores on
delayed tests was a good measurement of learning
retention.

This problem of poor students’ learning retention
is seen in their performances in various
examinations, particularly the National Business
and Technical Education Board (NABTEB)
examination. Federal Ministry of Education
(FME, 2010) reported that there was a decline in
students’ performance in electronics works. It
stresses that students’ performance in electronics
works in technical colleges have been dwindling in
recent time and the situation calls for immediate
attention in the institutions. FME (2010) stated
that technical colleges are expected to produce
craftsmen who are highly needed in the
industries. According to Aworanti (2011), for
some past years till date, electronics works had
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recorded a high failure rate of over 50 per cent in
National Business and Technical Examination
Board (NABTEB). The situation calls for urgent
attention in order to avoid a total depletion of
students’ enrolment in electronics craft trade in
technical colleges.

According to Akaninwor (2005), the use of
inappropriate modes of teaching is one of the
reasons for students’ poor learning retention in
technical colleges. Mode of teaching in this
context refers to the manner or form of imparting
knowledge or skill to learners which includes;
conventional instructional resource mode of
teaching, improvised instructional resource mode
of teaching and real instructional resource mode
of teaching. However, Akinfolarin, Ajayi and
Oloruntegbe (2012) observed that technical
teachers’ give more preference to conventional
instructional resource modes of teaching over
other modes. Hence, it is the view of the
researchers that technical teachers’ preference for
conventional instructional resource mode of
teaching over result oriented ones like real
instructional resources mode and improvised
instructional resources mode in teaching might be
a major reason for students’ poor learning
retention in electronics works.

Conventional instructional resource mode in this
context refers to the use of chalk boards for
teaching learning processes. It is without the use
of real instructional resources or improvised
instructional resources (Akaninwor, 2005). It is a
talk and chalkboard method of teaching. On the
other hand, real instructional resource mode
refers to the use of real instructional resources in
a teaching and learning process while improvised
instructional resource mode refers to the use of
improvised instructional resources in a teaching
and learning process.

The conventional instructional resource mode of
teaching is employed by many electronics works
teachers because it enables the teachers to cover a
larger content area at a time and the students are
given the same content at a time. Besides, this
mode of teaching fails to encourage manipulative
skill and creative thinking in the learner, hence
leading to poor learning retention of the students.

It is regrettable that many electronics works
teachers prefer the use of the conventional
instructional resource mode which is devoid of the
use of neither real instructional resources nor
improvised  instructional = resources.  This
invariably means, electronics teachers are no
longer recognising the potency of using real
instructional resources nor improvised
instructional resources in the teaching of
electronics works in technical colleges. Hence, the
need arises to determine the effect of these three
modes of teaching on students’ learning retention
in electronics works in technical colleges in Rivers
State.

. PURPOSE OF THE STUDY

The purpose of the study was to determine the
effect of teaching electronics works with real
instructional resources, improvised instructional
resources and  conventional instructional
resources on students’ learning retention in
technical colleges in Rivers State. Specifically the
study sought to;

1. Determine the effect of using real instructional
resources, improvised instructional resources
and conventional instructional resources
modes of teaching on students’ learning
retention when taught devices and circuits in
electronics works in technical colleges in
Rivers State.

2. Determine the effect of using real instruc-
tional resources, improvised instructional
resources and conventional instructional
resources modes of teaching on urban and
rural students’ learning retention when taught
devices and circuits in electronics works in
technical colleges in Rivers State.

. RESEARCH QUESTIONS

The following research questions guided the
study:

1. What are the mean learning retention scores
of electronics works students when taught
devices and circuits using real instructional
resources, improvised instructional resources
as compared with those taught on the same
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topic  using conventional instructional
resources in technical colleges in Rivers State?
2. What are the mean learning retention scores of
urban and rural electronics works students
when taught devices and circuits using real
instructional resources, improvised instructio-
nal resources as compared with those taught on
the same topic using conventional instructional
resources in technical colleges in Rivers State?

V.  HYPOTHESES

The following null hypotheses (Ho) were tested at,
0.05 level of significance;

1. There is no significant difference in the mean
learning retention scores of electronics works
students when taught devices and circuits
using real instructional resources, improvised
instructional resources as compared with those
taught on the same topic using conventional
instructional resources in technical colleges in
Rivers State.

2. There is no significant difference in the mean
learning retention scores of urban and rural
electronics works students when taught devices
and circuits using real instructional resources,
improvised  instructional resources as
compared with those taught on the same topic
using conventional instructional resources in
technical colleges in Rivers State.

V. METHODOLOGY

This study adopted a quasi-experimental research
design. Specifically, the design is a pretest posttest
non-equivalent control group quasi experimental
group design. The population for the study
consisted of 267 students. There are three
technical colleges offering Electronics Works in
Rivers State which are; Government Technical
College Port Harcourt, Federal Science Technical
College Ahoada and Government Technical
College Tombia. The population for each college
was as follows: Government Technical College
Port Harcourt, 99 students; Federal Science
Technical College Ahoada, 93 students and
Government Technical College Tombia, 75
students. The sample for the study consisted of
174 students of Electronics Works, which
represents 65% of the population. The sample was

obtained using purposive sampling technique to
select two technical colleges for the study
considering location as a factor. There are three
intact classes; the researcher randomly assigned
these intact classes to experimental group 1 (E1),
experimental group 2 (E2) and control group (C)
using balloting method. The experimental group 1
had a sample size of 62 students, experimental
group 2 had 52 students and the control group
had 60 students.

The instrument used for data collection was the
Electronics Works Retention Test (EWRT) which
was constructed and developed by the researcher.
It is a well-structured test from the content of
Electronics Works in the NABTEB syllabus with
five items for each selected subject topic. The
instrument contained a total of 30 items with
four-point multiple choice responses. The
development of the instrument was based on a
Table of Specification.

The instrument was subjected to face and content
validation by three experts from technology and
vocational education. Their observations were
used to improve the instrument in content,
grammar, spellings and language. The reliability
indices of the instrument was determined by
subjecting EWRT to internal consistency and
stability using Kuder-Richardson 20 formula and
Pearson’s Product Moment correlation methods
respectively. The average reliability coefficient for
both was 0.67, which was considered adequate to
be used for the study. The experiment took
duration of six weeks

A pretest was given to the students in each group
a day before the teaching began using the
Electronics Works Retention Test (EWRT). A
posttest was also administered in the sixth week
during the revision of all taught topics using the
same Electronics Works Retention Test (EWRT).
The Research questions were answered using
mean with standard deviation, while the
Hypotheses were tested at 0.05 level of
significance using one-way and two-way Analysis
of Covariance (ANCOVA).
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VI.  PRESENTATION OF RESULTS

The analysis of data in relation to each of the
research questions and hypotheses are presented
as follows;

Research Question 1

What are the mean learning retention scores of
electronics works students when taught devices

and circuits using real instructional resources,
improvised instructional resources as compared
with those taught on the same topic using
conventional instructional resources in technical
colleges in Rivers State?

Table 1: Mean learning retention scores with standard deviations due to modes of teaching

Pretest
Real 2.53 0.98
Improvised 1.92 0.69
Conventional 2.40 0.81

Posttest
N
19.95 2.98 62
23.63 3.06 52
13.94 2.76 60

Table 1 shows the mean learning retention scores
of the modes of teaching. From table 1, the mean
retention score of real instructional resources
(experimental group 1) was 19.95 with a standard
deviation of 2.98. The mean retention score of
improvised instructional resources (experimental
group 2) was 23.63 with a standard deviation of
3.06.  While the mean retention score of
conventional instructional resources (control
group) was 13.94 with a standard deviation of
2.76. The mean learning retention score of
improvised instructional resources was higher,
followed by real instructional resources and then

conventional instructional resources followed.
students taught with real instructional resources.
Students taught with conventional instructional
resources retained least.

Research Question 2

What are the mean learning retention scores of
urban and rural electronics works students when
taught devices and circuits using real instructional
resources, improvised instructional resources as
compared with those taught on the same topic
using conventional instructional resources in
technical colleges in Rivers State?

Table 2: Mean learning retention scores with standard deviations due to modes of teaching on location

Real . .
Improvised 23.59 3.86 23.32 4.21
Conventional 14.12 5.06 13.89 4.95

Table 2 shows the mean learning retention scores
of the modes of teaching on location. From table
2, the mean retention score of real instructional
resources (experimental group 1) for urban was
19.68 with a standard deviation of 4.11 while the
rural mean retention score of real instructional
resources (experimental group 1) was 19.86 with a
standard deviation of 3.89. The mean retention
score of improvised instructional resources
(experimental group 2) for urban was 23.59 with

a standard deviation of 3.86 while the rural mean
retention score of improvised instructional
resources (experimental group 2) was 23.32 with
a standard deviation of 4.21. The mean retention
score of conventional instructional resources
(control group) for urban was 14.12 with a
standard deviation of 5.06 while the rural mean
retention score of conventional instructional
resources (control group) was 13.89 with a
standard deviation of 4.95.
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The mean learning retention score of urban
students was highest when taught with
improvised instructional resources, followed by
real  instructional resources and then
conventional instructional resources. Similarly,
the mean retention score of rural students was
highest when taught with improvised
instructional  resources, followed by real
instructional resources and then conventional
instructional resources. This implies that the
urban students retained best when taught with
improvised instructional resources followed by
those taught with real instructional resources.
The rural students retained best when taught with

improvised instructional resources followed by
those taught with real instructional resources.
The urban and rural students retained least in
conventional instructional resources.

Hypothesis I

There is no significant difference in the mean
learning retention scores of electronics works
students when taught devices and circuits using
real  instructional resources, improvised
instructional resources as compared with those
taught on the same topic using conventional
instructional resources in technical colleges in
Rivers State.

Table 3: One-way ANCOVA on students’ learning retention due to modes of teaching

Type III

sum of
squares

Corrected Model 22.488 6 3.748 6.578

Intercept 2852.386 1 2852.386 | 5006.000 0.000

Modes 4.800 2 2.400 4.211 0.041 S
Location 0.164 1 0.164 0.288 0.661 NS
Modes and Location | 0.564 2 0.282 0.495 0.591 NS
Error 96.330 172 0.570

Total 4222.000 | 173

Corrected Total 220.952

Table 3 shows students learning retention with
respect to modes of teaching. For modes of
teaching, the SPSS computed F — value of 4.211
was found significant at 0.041 level of
significance, which is less than the 0.05 level of
significance set for the research. Therefore, mode
of teaching is significant. The null hypothesis 1 is
rejected. This means that there is a significant
difference in the mean learning retention scores

of electronics works students when taught devices
and circuits using real instructional resources,
improvised instructional resources and those
taught on the same topic using conventional
instructional resources in technical colleges in
Rivers State?

Table 4: Two-way ANCOVA on students’ learning retention due to modes of teaching on location

Source IR LGN F Sig. Dec.
of squares Square

Corrected Model 22.488 6 3.748 6.578 0.000
Intercept 2852.386 1 2852.386 5006.000 0.000
Modes 4.800 2 2.400 4.211 0.041 S
Location 0.164 1 0.164 0.288 0.661 NS
Modes and Location 0.564 2 0.282 0.495 0.591 NS
Error 96.330 172 0.570
Total 4222.000 173
Corrected Total 220.952
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Table 4 shows students learning retention with
respect to location. For location, the SPSS
computed F - value of 0.288 was found
significant at 0.661 level of significance, which is
higher than the 0.05 level of significance set for
the research. Hence, location is not significant.
The null hypothesis 2 is not rejected. This means
that there is no significant difference in the mean
retention scores of urban and rural electronics
works students. On interaction for hypothesis two
(modes and location) , the SPSS computed F —
value of 0.495 was found significant at 0.591 level
of significance which is higher than 0.05 level of
significance set for this research. Hence, the null
hypothesis 2 is not rejected. This means, there is
no significant difference in the mean retention
scores of urban and rural electronics works
students when taught devices and circuits using
real  instructional resources, improvised
instructional resources and those taught on the
same topic using conventional instructional
resources in technical colleges in Rivers State. It
implies that location was not found significant
with respect to retention.

VII.  DISCUSSION OF FINDINGS

The study revealed in Research Question 1 that
students taught with improvised instructional
resources (experimental group 2) had a higher
mean retention score in electronics works
compared to those taught with real instructional
resources  (experimental group 1) and
conventional instructional resources (control
group). Hypothesis 1 further confirmed a high
retention rate by indicating that mode of teaching
was a significant factor in the retention of
students in the electronics works content. This
means that the students who were taught using
improvised instructional resources have the better
ability to retain after a long while. The reason for
the better retention with improvised instructional
resources may have been as a result of students’
ability to link new concepts to improvised
instructional resources that are related to their
everyday life. Thus, the result of the study

revealed that the adoption of improvised
instructional resources that are related to
students’ everyday life enhances learning

retention in electronics works. This study is
supported by Karpicke and Roediger (2007) view
that students develop greater ability of learning
retention of technical education subjects when
they are involved with the teacher in the
preparation and use of improvised instructional
resources. This is at variance with Abbamondi
(2014) view, who believed that in the teaching of
technology education, improvised instructional
resources cannot be of much help at the initial
stage, rather enough use of drawings will bring
about better retention.

The study also revealed in Research Question 2
that urban and rural students taught with
improvised instructional resources (experimental
group 2) had a higher mean retention score than
their counterparts taught with other modes of
teaching. Moreover, Hypothesis 2 reveals that
location has no significant effect on students’
learning retention in electronics works. This
agrees with Jahun and Momor (2001) findings
that there is no significant difference in the mean
retention score of urban and rural in the
technology. The results in this study however
disagree with Umunadi (2009) that urban
students show significantly greater retention in
mathematics than the rural students. On the
average, it implies that retention does not depend
on location rather it depends on the mode of
teaching in electronics works.

VIl CONCLUSION

The results of the study provided the empirical
evidence that improvised instructional resources
mode of teaching enhanced students’ learning
retention better than real instructional resources
mode of teaching and control resources mode of
teaching. This implies that, for effective teaching
that will bring about a better learning retention of
students in electronics works, improvised
instructional resources mode of teaching should
be used. This finding is irrespective of the location
of the technical college; rather it is depended on
the mode of teaching.
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IX.  RECOMMENDATIONS

The following recommendations were made based
on the findings of the study:

1.

Since the use of improvised instructional
resources mode of teaching has been found to
be effective in better learning retention of
students in electronics works content; teachers
in electronics works should accept the
intricacies and develop a better attitude of
using it often.

Workshops/seminars should be regular for
electronics works teachers in order to enable
them to use improvised instructional resources
mode of teaching excellently in the technical

college.
Since  improvisation enhances learning
retention in electronics works, State and

Federal governments should legally enforce its
mode of teaching in technical colleges.
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Overview of Interactive Chatbot for Modelling,
Predicting and Reporting Covid-19 in Mano River
Union
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ABSTRACT

COVID-19 is a phenomenal pandemic that wrea-
ked havoc and still affecting all facets of the
human race globally, a novel virus since Dece-
mber 2019 with a record of millions of confirmed
cases and associated mortality of hundredth of
thousands in well over 230 countries of the world
and these cases rise daily. With the incessant
increase in the number of cases in Mano River
Union (Sierra Leone, Guinea and Liberia), seco-
nd wave and new variants. The Basic Repro-
duction Number (R,) over a time frame using
recorded incident cases of the World Health
Organization (WHO) by governments of Sierra
Leone, Guinea and Liberia. The exponential gro-
wth method estimates the growth rate of COVID-
19 and R, using R Survival Analysis Packages
and functions to report infection rate, mortality
rate and offers live information for planning and
preventive measures. With WHO speculations
that the virus has come to stay with the human
populace, there is an urgent need to explore how
computing statistics with Natural Language
Processing (NLP) will salvage the infection rates,
mortality rates, FAQs. NLP parser is used to
extract related information from Emergency
Department reports that serve as dataset coupled
with the death toll and patient counts as of July
24, 2020, to develop an interactive chatbot
that gives preventive measures, symptoms, pre-
dict R,, report routine statistical data, FAQs
about COVID-19, emergency contacts for all the
provinces in Sierra Leone, Guinea and Liberia
and general toll-number for Ministries of Infor-
mation and Communication, Health, etc. This
research work is done through intensive and
extensive  assessments, observations, and
information on the case by case of patients to
develop the chatbot CovidigMano. Dialog flow
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open-source environment is used with PHP for
documenting the content of the database for
reprogrammed questions, phrases, or words
about COVID-19, and NLP parser was integrated
with Facebook Messenger and Whatsapp to test
the efficiency and accuracy of the chatbot. It
offers encoder decoder models for sequence-
to-sequence prediction problems in question
answering, text and speech translation, and
many more magical and exciting features when
trained with Recurrent Neural Networks(RNN).
The chatbot will enable users to get up-to-date
information about the Coronavirus pandemic, its
spread in Mano River Union, who to contact,
what to do, and many more related challenges
such as predictive analytics of infection,
transmission, death, and recovery records and
consequently model these mathematically. All the
information, analytics, graphics would be
embedded into government websites of Mano
River Union to combat the ravaging fake news,
myth, and stigmatization about the COVID-19
and offer the general overview of modelling,
reporting, and predicting the pandemic effect on
these nations of Mano River Union.

Keywords: chatbot, covid-19, NLP parser, RNN
health.
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I INTRODUCTION

A novel coronavirus has been a global threat since
December 30 2019 with a record of many millions
of confirmed cases associated with many thousan-
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ds of deaths in over 204 countries of the world,
however, these cases rise daily (WHO, 2020a).
Coronaviruses are family viruses that range from
the common cold to MERS (Middle East Respira-
tory Syndrome) coronavirus discovered in 2012
and SARS (Severe Acute Respiratory Syndrome)
coronavirus discovered in 2003. They are circu-
lating in animals and some of these coronaviruses
can spill over from animals to humans. SARS-
CoV-1 was first identified in China in 2003, cau-
sed more than 8000 cases in 33 countries over
eight months, it was discovered to be transferred
to humans from civet cats. In 2012, WHO was
notified of 2,494 confirmed cases of MERS-CoV
with 858 associated deaths, first identified in
Saudi Arabia and it was transferred to humans
from camels. COVID-19 is a zoonotic virus from
phylogenetic analyses undertaken with available
full genome sequences, bats appear to be the rese-
rvoir of the COVID-19 virus, but the intermediary
host(s) has not yet been identified (WHO, 2020c¢).
The current outbreak dynamics is human-to-
human transmission. Current estimates of the
incubation period of the virus range from 1-14
days and these estimates will be refined as more
data become available. Understanding the time
when infected patients may transmit the virus to
others is critical for control efforts. Detailed epid-
emiological information from more people infec-
ted is needed to determine the infectious period of
2019-nCoV, in particular, whether transmission
can occur from asymptomatic individuals or duri-
ng the incubation period (WHO, 2020b).

The World Health Organization strategies throu-
gh a combination of public health actions, such as
rapid identification, diagnosis and management of
the cases, identification and follow up of the
contacts, infection prevention and control in heal-
thcare settings, implementation of health measu-
res for travellers, raising awareness among the
populace, communication of risks, development of
chatbots but without any ability to predict the
transmission rate, mortality rate and model them
but WHO chatbot only gives overview report of
cases without capability to model, and predict
appropriately (WHO, 2020b).

The novel COVID-19 exhibits non-specific symp-
toms and the disease's appearance can range from

no symptoms (asymptomatic) to severe pneum-
onia and death. Most asymptomatic infections
have relatively rare cases that are asymptomatic
on the date of identification that went on to deve-
lop the disease. The proportion of truly asymp-
tomatic infections is unclear but appears to be
relatively rare and does not appear to be a major
driver of transmission. Most people infected with
the COVID-19 virus have mild disease and recov-
er. For most people, COVID-19 infection will cau-
se mild illness however, it can make some people
very sick and it can be fatal in other people. Older
people aged over 60 years, those with pre-existing
medical conditions such as cardiovascular disease,
chronic respiratory disease, hypertension, or dia-
betes are at high risk (WHO, 2020a). Approxi-
mately 80% of laboratory-confirmed patients have
had mild to moderate disease, which inclu- des
non-pneumonia and pneumonia cases, 13.8%
have severe disease (dyspnea, respiratory freque-
ncy >30/minute, blood oxygen saturation <93%,
lung infiltrates >50% of the lung field within two
to four days) and 6.1% are critical (respiratory
failure, septic shock, and/or multiple organ dysfu-
nction). Disease in children appears to be rela-
tively rare and mild with approximately 2.4% of
the total reported cases reported amongst indivi-
duals aged less than 19 years. A very small prop-
ortion of those aged under 19 years have develo-
ped severe (2.5%) or critical disease (0.2%)
(WHO, 2020c). Anosmia (inability to smell) and
in some people inability to taste have been repor-
ted as a symptom of COVID -19 infection (ECDC,
2020).

The importance of global surveillance is to mon-
itor trends in the disease where human-to-human
transmission occurs, hurriedly discover new cases
in countries where the virus is not circulating,
provide epidemiological information to conduct
risk assessments at the national, regional, and
global levels, provide epidemiological information
to guide preparedness and response measures.

A case can be identified when a patient with acute
respiratory illness (that is, fever and at least one
sign or symptom of respiratory disease, for exam-
ple, cough or shortness of breath) with no other
etiology that fully explains the clinical presen-
tation, a history of travel to or residence in a cou-
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ntry, area or territory that has reported local
transmission of COVID-19 disease during the 14
days before symptom onset. Specimens from the
lower respiratory tract, such as sputum, endotr-
acheal aspirate, or bronchoalveolar lavage, can be
collected for investigation. If patients do not have
signs or symptoms of lower respiratory tract
disease or if specimen collection for lower respi-
ratory tract disease is clinically indicated but the
collection is not possible, upper respiratory tract
specimens, such as a nasopharyngeal aspirate or
combined nasopharyngeal and oropharyngeal
swabs should be collected. If initial testing is
negative in a patient who is strongly suspected to
have COVID-19 infection, specimens should be
collected again from multiple respiratory tract
sites (such as the nose) and should also include
sputum and endotracheal aspirate. Additional
specimens may be collected, such as blood, urine,
and stool, to monitor the presence of virus and
shedding of virus from different body compartme-
nts. A confirmed case is a person with laboratory
confirmation of infection with the COVID-19 virus
irrespective of clinical signs and symptoms
(WHO, 2020d, 2020D).

It is known that the virus gains access to the body
through the eyes, nose, and mouth, so it is advised
to avoid touching one’s face with an unwashed
hand. Washing of hands with soap and running
water for at least 30 seconds, or cleaning hands
thoroughly with alcohol-based solutions, tissues,
or gels. It is also recommended that social
distancing (to stay one meter or more away) from
people infected with COVID-19, who are showing
symptoms, to reduce the risk of infections thro-
ugh respiratory droplets. Practicing voluntary self
-isolation by infected people, basic hand hygiene,
and respiratory hygiene (sneezing or coughing
into a tissue which is immediately disposed of
properly or covering one’s cough with the elbow)
has been recommended to reduce the effect on
humans, avoid unprotected contact with live ani-
mals. There is no specific treatment for corona-
viruses but symptoms can be treated.

In Africa, there are cases of COVID-19 in well over
50 countries with almost six thousand deaths and
Mano River Union has thousands of confirmed
cases with many casualties hence there is a need

to give preventive measures, symptoms, FAQs
(Frequently Asked Questions) on COVID-19,
Emergency contacts for all Districts in Mano River
Union and the general toll-free number of
Ministries of Health in Mano River Union, live
info on the cases of the virus, quiz game and
graphical infection rate, predictive analytics for
deaths and recovery on chatbot called Covidig
Mano to reduce mortality or avoid more causality.
A chatbot is Artificial Intelligence oriented natural
language processor that communicates indisting-
uishably from human or another participant of
communication, the essence of a chatbot is to
make users feel that they are communicating with
any living human and it becomes imperative in
the management of this global outbreak of Coron-
avirus because of its ability to guide during and
after this pandemic with natural language using
voice or text. Although several efforts have been
put in place to promote health literacy, Most
outpatient information for COVID-19 in Mano
River Union is provided on mass media, print
media, public places, hospitals and other fora
despite present publicities, health campaigns,
efforts, and methods that are being used to
promote health literacy on COVID-19 to the
public, the rate of deaths as a result of COVID-19
continue to increase at an alarming rate. The
majority of the populace gets to know information
about COVID-19 when it reaches their nation,
district, city, or town and at that time it might
already be too late for them. The versatility of
chatbot has found its usage in relatively all
domains including customer care, marketing,
teaching and learning, training. It handles the
day-to-day tasks of office assistants, booking hotel
rooms, making reservations, etc. A chatbot is a
smart assistant that can be a software tool,
algorithm or artificial intelligence that commu-
nicate with a human or another participant on a
particular topic(s), area of interest, customer’s
query or satisfactions, or any other specific
domain, it can be text-based which follow
rule-based approach to respond to queries or
voice-based which interact through voice and
respond to written commands at times through
voice communications or combined both text and
voice features (Smutny & Schreiberova, 2020).
The technology avails end- users the platform to
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interact with digital entities on a user-friendly and
renowned social media - Facebook and Whatsapp
which are the preferred option in Sierra Leone,
Guinea and Liberia because of their wider
acceptability among the populace and ease of use.
The chatbot on Facebook Messenger will be able
to provide accurate and consistent information
about COVID-19 in Mano River Union in both
English and French Languages, answer any
bothering questions, discuss related topics,
inform the society about this pandemic and any
other related task on COVID-19 such as predictive
information about transm- ission, deaths and
recovery(Sanni S.A,Rajabu N and Fagbolu 0.0,
2018).

This research work cut across several interdisci-
plinary domains of public health informatics,
mathematical modelling and natural language
processing that design and implement an intera-
ctive chatbot to offer adequate, timely information
about the COVID-19 outbreak in Sierra Leone,
Liberia and Guinea or any other future health and
wellness challenge(s) to increase awareness of
health literacy and policies, prevention and welln-
ess of human. Emphatic mentions are previously
developed chatbots such as ELIZA in 1956, ALI-
CE, Claude, Hex, TAY, Xiaoice, etc. ALICE is
based on NLP and pattern matching while relati-
ng responses from knowledge records while Clau-
de picks inputs, responds based on its database
and finally gives answers. Hex possesses an exem-
plary feature of being able to introduce new topics
after answering any posed question. Xiaoice (lite-
rally Microsoft little ice) acts as a seventeen-
year-old girl on Weibo and conversation can be
established with her (Smutny & Schreiberova,
2020)(ZEMCIK, 2019). The chatbot will not only
comprise content managed technology that runs
only on Facebook messenger and Whatsapp but
can be deployed on email, SMS and any other
chatbot compliant social media with the ability to
estimate using gathered data and statistics(Sanni
S.A, Rajabu N and Fagbolu O.0). The source of
motivation for this research work is the need to
provide reliable, accurate and straight- forward
information about the growth and spread of this
pandemic to curb the ravaging fake news, myth
and stigmatization about the virus.

ll.  STATEMENT OF PROBLEM

Several chatbots for COVID-19 have been devel-
oped with various levels of success reported in the
literature. However, no available chatbot is supp-
orted with adequate estimation, predictive model
of infection, transmission and recovery based on
the data and statistics rather they are only repor-
ting daily situations. The research work will addr-
ess the problem by developing an interactive
chatbot that will estimate, model and report Basic
Reproduction Number (R,) for COVID-19 over
time using incident number cases that are recor-
ded in Mano River Union. It will rapidly proffer a
digital time capsule for future researchers of
COVID-19 with innovative responses to FAQs,
information, and other sundry matters on this
pandemic while setting standard measures for any
other related challenges.

Developing a light-proof bilingual chatbot to
support empirical information of the World Hea-
Ith Organization (WHO), governments in Mano
River Union and report, predict and model the
information on Facebook messenger and Whats-
app platform for the populace. This will serve as
an improvement in previously created WHO
chatbot and boost modelling techniques of the
pandemic, estimation, and provide an accurate
projection of infection, recovery and transmiss-
ion.

The long-term impact of the project will be on
health policy and management, planning, econo-
mic and technological application with its benefi-
ts. The fundamental benefits being in the health
sector, this is expected to permeate other aspects
of the society as Mano River Union can plan,
project and estimate accurately the rate of reco-
very, mortality and transmission using mathe-
matical models. Community engagement would
further be strengthened by the partnership bet-
ween the governments of Mano River Union and
academia. Aspects of this work will foster study
exchanges in both lingua franca, support ongoing
undergraduate and postgraduate students’
training for long term manpower deve- lopment.
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. RESEARCH OBJECTIVES

The aim is to model predictive analytics of
gathered information about COVID-19 in Mano
River Union periodically, estimate the rate of
growth of the COVID-19 in Sierra Leone (k,),
Guinea (k,) and Liberia (k) and offer situation
reports. The study will evaluate numerous factors
affecting the detection and prevention of the spr-
ead of COVID-19 in Mano River Union, extract
relevant information about infected patients from
clinical reports to travelling history, contacts and
design an interactive chatbot that will combat the
consequent effect of inadequate information
about this challenging pandemic, predict and
model COVID-19 based on the size of the
population of individuals that get infected at a
particular rate, and increase awareness of health
literacy. The specific objectives are-

1) To gather cumulative cases of COVID-19 in
Mano River Union with age and sex.

2) To formulate a reality-based model for the
chatbot using Recurrent Neural Networks
(RNN).

mN (t)
—

N(t)

Here, N (t) is the number of individuals at the time t, m is the rate of growth of the pandemic and so

mN (t)
model is as follows:
dN(z)
—2=—mN
o (¢)

.........................................................

is the number of individuals who get infected per unit time. The differential equation for the

3) To develop interactive chatbot by including
accuracy of Natural Language Processing and
present its general overview.

4) To test and prototype the chatbot on Face-
book messenger and Whatsapp plat- forms.

V.  METHODOLOGY

The source of motivation for this research work is
the need to provide reliable, accurate, and straigh-
tforward information about the growth and spre-
ad of this pandemic to combat the ravaging fake
news, myth and stigmatization about the virus.
The exponential decline or growth method will be
employed to estimate the size of the population of
Mano River Union that is Liberia, Sierra Leone
and Guinea population assuming that individual
gets infected at a constant rate (Vynnycky, E and
White, 2010). The model has the following struc-
ture:

London Journal of Research in Computer Science and Technology

The assumption that once infected, individuals become infectious at a constant rate, or that once
infectious individuals recover and become immune at a constant rate is often incorporated into
infectious disease models. This assumption is convenient since the average pre-infectious and
infectious periods are unknown.

The result of equation (1) solves to give

as illustrated below:
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_ —mt
By differentiating the expression N (t )_ N (O)e using the rules of differentiation, we obtain the

aN(t) _ —mN(0)e™

following expression: dt , since N (t ): N (O)e_mt we obtain our desired result:
N _ )
dt

Attack and Case-Fatality Rates -in general, the Attack Rates for an infectious disease is measured as:

AR - Number of who get sick
Number of people at risk

in a timeframe: duration of the pandemic.

For the Case-Fatality Rates, where the cases are the people with disease and fatality is how many
deaths is measure as:

Number of deaths

Number of cases ip a timeframe: duration of the pandemic

CFR =

To achieve all these objectives, an appropriate
flowchart that represents all the requirements
were done as depicted in figure 1. The statistical
data from different sources were obtained and
these sources include WHO, Ministries and
Parastatals and District Health Information Desks
which are pre-processed by cleaning (removing
noise, stop words, and converting to either uppe-
rcase or lowercase) furthermore, the research
approach would proceed to tokenization if clean-
ing is accomplished and stemming and lemmat-
ization are employed to split sentences and texts
into constituent words afterward vectorization
was done through TF-IDF (Term Frequency-
Inverse Document Frequency) instead of the
commonly used bag of words. The test data crea-
ted Long Short Term Memory (LSTM), train and
save model before allowing any input from the
users and finally, responses were generated.
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Figure 1: Flowchart for the Design methods

As seen in figure 2, the rectangular shape and
flowlines depict vector and functions respectively
as in matrix multiplication, input vectors are in
red, output vectors are blue and RNN’s states are

one to one one to many

r R

many to one

Generate
( stop / responses

sequence output, sequence input, both sequence
output and input and synced sequence input and
output (Karpathy, 2015)

many to many many to many
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Figure 2: Sequences of Recurrent Neural Networks (RNN)(Karpathy,2015)
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The reality-based model will rely on rules, stati-
stical methods, or templates of encoder- decoder
models to situate interactive chatbot as an exam-
ple of RNN for sequence-to-sequence prediction
problems in question answering, text and speech
translation, video captioning, and many more.

4.1 Design activities and output

The programming tools needed are Facebook,
Twitter, WhatsApp, Python, R, AWS Aurora,
Node.js, Express JS, AWS AI/ML. The collected
data and derived mathematical models will be
used as a data set to train chatbot (CovidigMano)
over a specific period.

Activity

Expected Outcome

Collection of data and frequency of
infections in population as described in
terms of incidence and prevalence

Data and statistics based on projection for the susceptible
population for a particular time during the pandemic, mathematical

equations, and subsequent models

System Specification

Study of requirement and technical documentation of interactive

chatbot.

System Design

System architecture, user-computer interface, web-interface,

algorithms for the chatbot processes.

System Implementation

Formatting data and statistics results and creation of program data
files, programming using Python with other open-source tools and
applications as well as Java Android platforms.

System evaluation

Report on analysis of gathered cumulative cases in Mano River
Union questionnaire administered to patients, health workers, and

cross-sectional and sample population.

4.2 Activity indicators

1) Demonstrated design of Chatbot.

2) Documentation of the mathematical model
and system specification.

3) Presentation of system architecture, user-
computer interface, web-interface, algorith
ms for the chatbot processes.

4) System testing (running chatbot on different
platforms).

5) Deployed chatbot for use by selected stake-
holders within Mano River Union to deter-
mine the real-life and practical impacts and
the chatbot (CovidigMano) hosted on the
web.

V. LIMITATIONS

Despite the inherent advantages and contribution
to social, scientific, and health-related knowledge,
the following are some of its limitations that have
made the chatbot to be at its overview stage.

1) The training cost is exorbitant and without
training the chatbot would only be generative
and whenever is in a dilemma for a certain
query, it will generate a response by recalling
fixed answers without evidence as prevalent in
the retrieval-based approach.

2) Training and retraining are imminent once
new data are added and by considering the
robust nature of COVID-19.

CONCLUSION

The data collection procedure involved primary
and secondary data. The primary data were
collected using both qualitative and quantitative
techniques. The quantitative technique involved
the administration of structured questionnaires
and observation while the qualitative technique
involved conducting in-depth interviews. Pre-tests
on chatbot were administered by the researchers
using tests containing questions selected from
FAQs. The Natural Language Understanding
(NLU), semantic frame, and Dialogue Manage-
ment (DM) were used to train the chatbot. R
Survival Analysis Packages and functions reported
infection rate, mortality rate and offer live infor-
mation for planning and prevention measures.
This chatbot with RNN architecture was
developed, evaluated with datasets from Mano
River Union and remember the contexts, queries
and keep them to generate responses, the model is
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basic without any complexity and offers high
accuracy for large data such as Covid19 informa-
tion in Sierra Leone, Guinea and Liberia.
Sequence input and sequence output provided a
bilingual feature, for example, text or datasets can
be in the English language and the responses are
displayed in French and vice versa, most
especially for Guinea as a francophone nation. In
the future, Bidirectional Recurrent Neural Netwo-
rks (BRNN) and attention mechanism can be
deployed in the development of interactive chat-
bot with recommender systems on what to do,
food to eat, and many more precautionary
approaches would be part of the chatbot.
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ABSTRACT

A set of 130 complete genome data of Corona type viruses are analyzed and classified based on their Percentage
Concentrations of Nucleotides and Golden Ratios. The purpose of this study is to extract finer and hidden details about the
evolutionary nature of Corona type viruses. It was found that all Corona type viruses evolve by random mutation but with
their basic structural and functional genetic property maintained in the system biological sense. This has already been
verified by extracting common digital spatial and spectral patterns during a study on “Pairwise Spatial Correlation of
SARS-Corona Viruses” and on “Pairwise Spectral Correlation of SARS-Corona Viruses”. The scope of this paper is
limited to the study of a set of 130 virus metadata in terms of certain quantificational measures such as (i) Golden Ratios
(GR) and (ii) Percentage Concentrations of Nucleotides (pA, pT, pG and pC), and classification of those viruses based on
these measures. Despite many drugs, vaccines and immunity boosters that move around the world with the idea of bringing
down the pandemic state of affairs, the unpredictable ramification due to structural and genetic functional variations of
Corona type viruses causes a serious concern, more specifically, a doubt/fear whether God has created these viruses or Man
has created them. However, one should continue doing research in developing various diagnostic tools and therapeutic
measures. Dismembering virus structures with ‘sonic’ frequencies that resonate with the natural frequencies of RNA forms
and dismember them is one way of looking into solving this problem. This paper advocates a novel technique of generating
pure tones as bursts and explores the possibilities of breaking the virus RNA sequences that are present inside the body or in
the environment.

Curtain Raiser

GEFTI YT b TR S fod
umﬁsﬁﬁuﬁqﬁmwm

There are many creatures that are so minute that their existence can only be inferred.
With the falling of the eyelids alone, they are destroyed. (Mahabharata)

RNAs and DNAs are the fundamental units used in this process of consumables and consumers interchanging their roles.
Life Forms are constructs made up of these units. RNAs could be viewed as ‘Viruses’. They are constructive as well as
destructive. Viruses play a constructive role in the forward process of evolution when the hosts can consume them, whereas,
the same viruses play a destructive role in devolution, the reverse process of evolution when the hosts are unable to consume
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them.
The complexifying force “Lamarck's theory of evolution involved a complexifying force that
Phyla (Body plans) progressively drives animal body plans towards higher levels, creating a ladder
Vertebraios of phyla, as well as an adaptive force that causes animals with a given body
plan to adapt to circumstances. The idea of progress in such theories permits
The adapiive force Molluscs the opposite idea of decay, seen in devolution”.
pecies and genera
Insects https://en.wikipedia.org/wiki/Devolution_(biology)
Worms At present, SARS-Corona type viruses act as destructive viruses and they do
Jellyfish their job. It is up to humans to understand them, their role and try to delay the
Inmsori;a process of becoming consumables for them in the reverse process.
B S
fRufH: | May the sun as he rises up kill the virus with his rays and also while
a 3k WT@ Il 2 Il setting let him kill the virus. Let these rays destroy the virus that lives
2%; ; within the beings. I destroy the structure of the virus and demolish
TJJ‘HT&[ “ Q ” the virus in all of its forms. Oh virus ! I will crush you in the same
fE oo way as the Rishi Atri, Rishi Kanva and Rishi Jamadagni - the lords of
HW%W” 3 " cleanliness - crush you .with a great grinder and With blazing .ﬁre.I
&) SaHTdT R TR aYTaT gl Il ¥ I crush you thoroughly with the knowledge of cleanliness. The king of
3 AT BA: TR | the virus has been killed and their progenitor chieftain also is killed.
N Tggad Q fpmarEan: Iy il The virus is killed along with his mother, his brothers and sisters.
T SNt o5 A fagerafd Neighbors of the virus are killed along with the virus’ acquaintances.
ﬁﬁ'ﬁ]ﬁg’o‘gm{qﬁﬁqm e The subsidiary viruses and smaller viruses have been killed as well. I

crush your antennas with which you torment others and I pierce your
vicious pouch which is the store of your poison.

https://bhawnayagya.org/atharva-veda-hymn-for-eradication-of-virus/
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. DATA USED FOR ANALYSIS

More than 70,000 virus genome data have been listed in NCBI website. However, one hundred and thirty complete genomes
of various categories of viruses are drawn from NCBI web site https://www.ncbi.nlm.nih.gov/genbank/sars-cov-2-seqs/ for
data analysis. The data given by NCBI is expected to be genuine.

Arteriviridae

S1. >NC _001639.1 Lactate dehydrogenase-elevating virus, complete genome

S2. >NC_001961.1 Porcine respiratory and reproductive syndrome virus, complete genome
S3. >NC_002532.2 Equine arteritis virus, complete genome

S4. >NC_003092.2 Simian hemorrhagic fever virus, complete genome

Ss. >NC_025112.1 Mikumi yellow baboon virus 1 isolate MYBV_MS58, complete genome

S6. >NC _025113.1 Southwest baboon virus 1 isolate SWBV_16986_11/4/2013, complete genome
S7. >NC_026439.1 Forest pouched giant rat arterivirus isolate PREDICT-06509, complete genome
S8. >NC_026509.1 DeBrazzas monkey arterivirus isolate PREDICT-06530, complete genome

S9. >NC_027124.1 Pebjah virus isolate 1621, complete genome

S10.  >NC_029053.1 Kafue Kinda chacma baboon virus isolate KKCBV-1, complete genome

S11. >NC _029992.1 UNVERIFIED: Free State vervet virus isolate VSAI1003, complete genome
S12. >NC_035127.1 Olivier's shrew virus 1 isolate Gkd-1, complete genome

S13. >NC_038291.1 Porcine reproductive and respiratory syndrome virus 2, complete genome
S14.  >NC_038293.1 Simian hemorrhagic encephalitis virus isolate Sukhumi, complete genome
S15.  >NC_043487.1 Lelystad virus, complete genome

S16. >NC 048209.1 Zambian malbrouck virus 1 isolate SHFVagmMal seqID_01, partial genome

Duplornaviricota

S17. >NC_003555.1 Giardia lamblia virus, complete genome

S18. >NC 005883.1 Chalara elegans RNA Virus 1, complete genome

S19.  >NC_007523.1 Coniothyrium minitans RNA virus, complete genome

S20. >NC_009224.1 Botryotinia fuckeliana totivirus 1, complete genome

S21. >NC _009890.1 Black raspberry virus F, complete genome

S22. >NC _014609.1 Armigeres subalbatus virus SaX06-AK20, complete genome

S23. >NC _024151.1 Beauveria bassiana victorivirus NZL/1980 isolate 6887, complete genome
S24.  >NC_025214.1 Botryosphaeria dothidea victorivirus 1 isolate GY25, complete genome

S25. >NC_027212.1 Camponotus yamaokai virus genomic RNA, complete genome

S26.  >NC_030295.1 Golden shiner totivirus isolate GSTV/US/MN/2014, partial genome

S27. >NC _030867.1 Fusarium poae victorivirus 1 genomic RNA, complete genome

S28. >NC _035674.1 Australian Anopheles totivirus isolate AATV 150840, complete genome
S29.  >NC_038928.1 Aspergillus foetidus slow virus 1 CP gene and RdRp gene, genomic RNA
S30. >NC_038929.1 Beauveria bassiana victorivirus 1, complete genome

S31.  >NC_040431.1 Diatom colony associated dsRNA virus 13 genomic RNA, complete genome
S32. >NC 040632.1 Gigaspora margarita giardia-like virus 1 isolate GmGIV1-BEG34, complete genome
S33. >NC _040653.1 Fusarium asiaticum victorivirus 1 isolate F16176, complete genome

S34.  >NC_040659.1 Diatom colony associated dsRNA virus 10 genomic RNA, complete genome
S35. >NC _040660.1 Diatom colony associated dsRNA virus 11 genomic RNA, complete genome
S36.  >NC_040775.1 Diatom colony associated dsRNA virus 12 genomic RNA, complete genome
S37.  >NC_040793.1 Alternaria arborescens victorivirus 1 genomic RNA, complete genome
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Gresnaviridae

S38. >NC_046959.1 Guangdong greater green snake arterivirus strain LPSG2430 lab protein, putative glycoprotein, and
hypothetical protein genes, complete cds

Kitrinoviricota

S39.  >NC_000939.2 Pothos latent virus genes for replicase, capsid protein and movement protein
S40.  >NC_001461.1 Bovine viral diarrhea virus 1, complete genome

S41. >NC _ 001512.1 O'nyong-nyong virus, complete genome

S42. >NC _001513.1 Ononis yellow mosaic virus, complete genome

S43.  >NC_001564.2 Cell fusing agent virus strain Galveston, complete genome
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S44.
S45.
S46.
S47.
S48.
S49.
S50.
S51.
S52.
S53.
S54.
S55.
S56.
S57.
S58.
S59.
S60.
S61.
S62.
S63.
S64.
S65.
S66.
S67.
S68.
S69.
S70.
S71.
S72.
S73.
S74.
S75.
S76.
S77.
S78.
S79.
S80.
S81.
S82.
S83.
S84.
S85.
S86.
S87.
S88.
S89.
S90.
S91.
S92.
S93.
S94.
S95.
S96.
S97.
S98.
S99.
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$100.
S101.
S102.
S103.
S104.
S105.
S106.
$107.
S108.
S109.
S110.
S111.
S112.
S113.
S114.
S115.
S116.
S117.

>NC_001642.1 Bamboo mosaic virus, complete genome

>NC_001728.1 Odontoglossum ringspot virus, complete genome

>NC_001948.1 Rupestris stem pitting associated virus-1, complete genome
>NC_002604.1 Botrytis virus F, complete genome

>NC_002729.1 Banana mild mosaic virus, complete genome

>NC_002795.1 Aconitum latent virus, complete genome

>NC_003557.1 Garlic latent virus, complete genome

>NC_003603.1 Groundnut rosette virus complete genome, strain MC1
>NC_003608.1 Hibiscus chlorotic ringspot virus, complete genome

>NC_003634.1 Physalis mottle virus, complete genome

>NC_003679.1 Border disease virus X818, complete genome

>NC_003852.1 Obuda pepper virus, complete genome

>NC_003900.1 Aura virus, complete genome

>NC_004724.1 Grapevine rootstock stem lesion associated virus, complete genome
>NC_005062.1 Omsk hemorrhagic fever virus, complete genome

>NC_005132.1 Botrytis virus X, complete genome

>NC_006939.1 Olive mild mosaic virus, complete genome

>NC_007733.2 Angelonia flower break virus, complete genome

>NC_009028.2 llheus virus, complete genome

>NC_009892.1 Peach chlorotic mottle virus, complete genome

>NC_011535.1 Grapevine Algerian latent virus, complete genome

>NC_011538.1 Nemesia ring necrosis virus, complete genome

>NC_011552.1 Peach mosaic virus, complete genome

>NC_011559.1 Anagyris vein yellowing virus, complete genome

>NC_012533.1 Kedougou virus strain DakAar D1470, complete genome
>NC_012534.1 Bagaza virus strain DakAr B209, complete genome

>NC_012812.1 Bovine viral diarrhea virus 3 Th/04_KhonKaen, complete genome
>NC_013006.1 Kalanchoe latent virus, complete genome

>NC_015782.2 Grapevine Pinot gris virus complete genome, genomic RNA
>NC_016038.2 Brassica yellows virus isolate BrY'V-ABJ, complete genome
>NC_016404.1 Actinidia virus B, complete genome

>NC_016440.1 Garlic common latent virus, complete genome

>NC_016959.1 Ndumu virus, complete genome

>NC_018713.1 Pestivirus strain Aydin/04-TR, complete genome

>NC_020470.1 Andean potato latent virus, complete genome

>NC_020471.1 Andean potato mild mosaic virus isolate Hu, complete genome
>NC_023439.1 Kama virus strain LEIV-20776Tat polyprotein gene, complete cds
>NC_023892.1 Gaillardia latent virus isolate 5/18-05-2010, complete genome
>NC_024458.1 Pitaya virus X isolate P37, complete genome

>NC_024887.1 Middelburg virus isolate ArB-8422, complete genome
>NC_026620.1 Jutiapa virus strain JG-128, complete genome

>NC_028793.2 Phasey bean mild yellows virus isolate NSWCP15, complete genome
>NC_030693.1 Grapevine Red Globe virus isolate Graciano-T101, complete genome
>NC_031327.1 Anopheles flavivirus variant 1, complete genome

>NC_040842.1 Potexvirus sp., complete genome

>NC_040837.1 Grapevine associated tymo-like virus, complete genome
>NC_040800.1 Actinidia seed-borne latent virus isolate 01227, complete genome
>NC_040788.1 Kampung Karu virus isolate SWK_P44, complete genome
>NC_040776.1 Rocio virus strain SPH 34675, complete genome

>NC_039237.1 Bovine viral diarrhea virus 2 polyprotein gene, complete cds
>NC_039218.1 Kyasanur forest disease virus polyprotein gene, complete cds
>NC_039217.1 Phaseolus vulgaris endornavirus 1 isolate PvEV-1_Brazil polyprotein gene, complete cds
>NC_038966.1 Atractylodes mottle virus isolate SK, complete genome
>NC_036587.1 Babaco mosaic virus isolate Tandapi, complete genome
>NC_035462.1 Ocimum basilicum RNA virus 1 isolate DV1 RNA-dependent RNA polymerase and movement protein genes
>NC_035453.1 Actinidia virus 1 isolate K75, complete genome

>NC_035116.1 Lake Sinai Virus TO ORF1, RNA-dependent RNA polymerase, ORF3, and ORF4 genes, complete cds
>NC_035071.1 Apis flavivirus isolate RI-A polyprotein gene, complete cds
>NC_034833.1 Agave tequilana leaf virus isolate agave azul-Mex1, complete genome
>NC_034242.1 Ochlerotatus caspius flavivirus isolate 1608 polyprotein gene, complete cds
>NC_034216.1 Lagenaria siceraria endornavirus-Hubei isolate JZ, complete genome
>NC_034207.1 African eggplant yellowing virus isolate eMA4, complete genome
>NC_034205.1 Grapevine rupestris vein feathering virus isolate Mauzac, complete genome
>NC_033828.1 Peach virus D isolate SK, complete genome

>NC_033725.1 Bamaga virus isolate CY4270 polyprotein gene, complete cds
>NC_033724.1 Kadam virus from Uganda polyprotein gene, complete cds
>NC_033723.1 Gadgets Gully virus from Australia polyprotein gene, complete cds
>NC_033699.1 Jugra virus strain P-9-314 polyprotein gene, complete cds
>NC_033693.1 Bouboui virus strain DAK AR B490 polyprotein gene, complete cds
>NC_032088.1 New Mapoon virus, complete cds

>NC_031752.1 Botrytis cinerea endornavirus 1 strain HBtom-372, complete genome
>NC_031463.1 Ceratobasidium endornavirus B isolate Murdoch-2 polyprotein and ORF2 genes, complete cds
>NC_031462.1 Ceratobasidium endornavirus A isolate Murdoch-1 polyprotein gene, complete cds
>NC_043110.1 Banzi virus strain SAH 336 polyprotein gene, complete cds
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GTGCCACATC
GCAGTCCGCC
TAGTGTCTTC
GTGTCGGCTT
GGGCGAGCTT
GGATGGCARAC
TGTGCCAGCA
TCTTTGCCTA
TTTCTTCCTG
GCCTAGTAAT
GTACCAGGTT
CATGCTTGCT
CACCTGAGGG
AATGGAGCTA
CTTTGCTGGA
TGATCCGAGT
TCAAAGARAC
TGATGTGACA
TAAAGACCTC
CTGGAGTGGA
GGAAAAGCTG
GTCCAAGGAC
CCGGGCATTT
CGTACCCACG
CATGCGCAGG
TAACATACTT
CACGGTTTTG
CGAAAAGGAC
TGTTCATGCC
CGAGCCTGTG
AGGCCTAAGG
GCGGCCGTTG
ATTCCTTCCT
CACAGTTTAT
TCTTTGAGTT
GGGTTTAAAA
GGCGCTAGCG
TTGACCTTGT
AAATGTAGAA
CCCATGTGGG
CGAAAGTTGA
GTTGATCTCC
CGCCCCGGGG
TGTGCAGATT
TATCTGGATG
CGGGCCTTGC
TGCCTCGCGG
TCCAGCCAAG
CATCTATGAC
GTGTTGTGAA
GGTTTCTATT
GGTGTGCGGC
TGACCARATA
GCAAAGARAT
TGTAAAGGTT
TGGATTACAA
TTAAAAGTTC
GACTGARAGTC
CATACATTTA
AAGTAATGGG
CTTACCATCG
ATGCCATCAA
ATGTCTCATA
AGGCTTGGAA
TCAGCTTTGG
GTAATGTTAC
GTTGAGAATT
CTCAATATAT
ATAACAGCAC
TCCTGGTTGG
CTGCTGATGC
TGCTGGACAT
ATTTGGCCGT
ARAATGGGGAA
ATTTTGTATT
ACATTTCGGT
TTGTAGCTGG
ATGAGCTGGA
GCTACAAGGC
AACTTCCTGG
TTTTTATAAA
ACTCTTGTCA
GAGCCTAACC
AGGCCGTATC
GCTTCGCAAT
ATGAGGTACA
CCAACGCATG
TTGCGATTTG

CTCTACCGGC
GATCGGCGTT
GGGTCTGCAT
CTCTCAGTGC
ATTGCTCACC
CTTATCGGTG
CTATGGCGGC
CACCTGAAGG
AATGAGATCT
AGCAGCTTTG
ATTTTTACCC
GATGTGTTAG
GTTGACCGCC
AGGAATTTAT
GGTGTTGTCA
AATTGAGACA
AACGTCGCCG
TATGAAGGCT
AGTGGAGAAA
CCATTACCAT
GCTCGCATCA
GCGGTCAAAA
GCTTGTGGCC
GCCCCGGCAA
GGTGATGCCC
AATACCTGAA
AGTTGTATGT
TTACAAAAAT
GTCGACATAC
AGGAGCACTG
TCCGCTCTCA
TCTGGAGGCT
ACGTTTTGAA
AGTTTAATAA
ACAACCGTTG
CAGACAGGTC
TATCAAATGA
CTGTGGTATT
CCTGCGCACA
CATGCTGTAG
GTTGCTGTCG
CGGATGGTGA
ACTGGGAAAA
TGATCCACCA
AAGCAGCTTA
TTTGCATTTT
CCCCGACACT
GCTGCACCTA
CCATATGATC
ACAGCTGGCA
ATTCCCCTGA
ATGAATAAAA
TTTARAAGGG
GCCCTCAGCC
GGCGTCAGTT
GCTACTGGTT
CTGAAGGGGA
GTCCTGTCAA
CAAACGTGGG
TAATGTTGCA
CCGGCTGGCT
GTTATGTCAA
TGTCTCACCA
AGGGAGGCGT
ACCATCAAAC
TGCGTCTACC
CTTATTACTC
GGCACAATCG
CCCAGTGGAG
TCTTGAATGT
ATACCCAAGG
GAACATGTTG
TTGTATAAAT
CGGTTATAAC
TTCTCTCTAC
TACGCGGTAG
AGGAGGCTAT
GATATAAGTG
CACCCAATTG
TATCAGATAC
TTGTTGTGTT
AGATAGTAAA
ACATCGTCAA
AAAAGGAGCG
GCCGGACAGA
AATGTGTAGA
CCACTGTTCG
GCTGGGCCGG

CTGGTTACAC
GACTGGCCGG
CCGGGTCTGG
TTGACCTTCA
GCAAGTGGAG
TCCACACTGG
TCTGGCGTGC
CGCATTGTCC
TGCCTGTGGT
AATCGGTCTG
GAGCACGACG
TGGGGAATGG
GCCCTGGCGA
TGAGTCCGCC
CCAAAGTTGA
CGAGTAATGG
CCAAAAGCGC
TTCTGGTGTC
TACCCTGTTG
CGGAGATTCT
TTGAAAGCCT
TTGTGAAGTA
ARAACTGACTG
CACCGGGATC
CAGCCTTGGA
AAGACAAAAG
TCCGACATTG
TTGACTTGTC
CCCGCTAAGA
GCAAACCGTG
GCGGTGTGAC
GACCTAGCCT
TTGTTGCCAT
TATATGCCCA
TTGGTGTATT
CAAAACTGTC
AGGCCAGCTG
GCTGAGTGCG
TTGCGGGGCC
GATCAGGCGT
GTGAACGACA
TTATCAAGTA
CAACTTACTT
AAAGACACCC
CTGCAACCCA
CCTTGATGCC
GGGGTCAAGT
TGATGTGGTC
AGTTGCAGCA
GGACACTCCA
TTTGATTCAG
TGGATAAAAA
GAGAGTGTAC
CTTCATTGGC
GTCCAGGAAA
GATTTTCAGC
GGGCGTCTTC
TGACGCCTAC
CCATCCACCT
ACTCTTATAA
GCTGGTTTGG
CCAGATGCCA
AGGTCGCGAG
GCACATATCT
ACATCCCTCA
CAGGTCTGTC
CCACCCTTTT
CCATCAATGC
CACAATCAGA
CTCCTACTTT
GTGTCATATT
CCAACTTAGT
TTTACTGAGT
CTTGGTTTTG
CGAAAATGCC
AGACATTTGT
TGGCATAAAC
CACCAGATTT
AGGTTAAGAC
TGATTGCCTT
AGTTTTGTGT
CTGGATGGTA
CAACCGCCTT
GTTAACCTTT
AT, GG

CGTATGATGT
TGCTGCATGT
TGGGGTTTTC
AGAGCGTTGG
TGGAGCCTGG
TTCAAACAAA
CTGTTTCAAC
TCGGTTCAGT
GTTGGCCAGA
CTGTGTCATT
GAAGTCGCCT
CAGCTTTGAT
TCACCTTGTC
TATGCTCGTG
ACCAGGTGAT
CCGGCACTCA
ACCGGACTGG
TGAAAACTCG
GAAAAAATAA
GATCTGGARAG
CAATGGTTTG
TCACAGCCGG
ATGGTGTGGT
CACCGGTTTG
TCTTCCTTAC
AGCCGCTGCA
CCGCCTAGTG
CAGGCAGGGG
ACTCGATGGC
ACCCCCTGCA
CCAGGGCTTT
CATGTGACCG
GACGTGGTCA
ACACATGGTG
CCGACGACGT
ATCACCTCAG
CGTCGGCGAA
CCGGATCCCC
CCAGCCACCC
CTGTGAACAG
AGGTGAGCAG
ATGAAGGTTG
GTTGAGTGTG
CGCTGGAATT
TTGGATGTGC
CGGGAGACAG
TTTTGAARACA
ACAGTGTATC
ATATTTACAA
GGACAACTGA
TTTGCAAAAA
TTCACGCGCT
CCCTGCCTGA
GAAGTCAAGG
GGCCGCAAAA
CCGTCAAGCT
TTTGATTTGG
AAGTGAAGCT
ATACCACAAG
ACAAGGCTAT
TGTATCAGAC
TCCATTATGG
ACCTGGGGTA
AATGTCTCGG
CAGTAGCTGA
TTTGGTTTCC
TGTGTGACTG
CCTGGTGTTC
ATGTAACCAC
CTCAGGCGCT
ACACATAAAA
GACCTTGGCT
ATGTGAGTCA
GCCATATTAT
TGCGCCGCAG
AATTTTTCCA
AGTATGTCAT
ACAAATTTTG
CGTTGTGCTC
TAGTTTGACT
ATTTGATGTA
CTCAGATGCC
TGTGGTTAGG
TGAAGTATGT
GGGGCAGAAA

GCACCTGGTG
TTGTCCCCAC
ACTATTCATG
TGATTACGCA
TTTTGTTGGG
CGCGGCTCAG
TGTCCGATTG
TGTTGTGTGT
TTAATGTTTT
CGGTTCTTTT
CARAAGARAT
GCCGCATTTT
TGATGATGAC
CTCTTAGAGC
GTTGTGGTGG
GTTCTCTGTT
GCACTGAAGT
AGACTCCGCA
GCATATTGAG
CAGAAAGGCT
CAGCAGTCAT
ACTTTCTCCA
TGTCATGCGA
TGTGGGACTT
AAATTACATC
TGCGGCGGCT
TTTTAGAGTA
TTCGTGTTGC
AGGCATCAAC
CCTTGARAAA
ATGCGAAAGG
GTCAACCCCG
GCACCATGAG
TTATCAGCAT
GGTTTTCTAC
AACCCAAACT
TATTTCGCTA
CTGGTTCAGA
TTGTCAGCAG
TGCTCATCCT
CTTACCGCCT
CCCAAACATG
GTCCGGGATG
CCCCGTCCCT
TCAAAGTTCT
CTGATTGAGG
GTACCAACCG
TACCCACGCC
GTTTTTGARAC
TTTAAAATTG
TACCCCCAGA
GTCTTTTGCG
TTCCATCATG
GAAGCAATGT
GGGCTGTGTA
TATGGTGTGG
ATGAATTTGT
CCACCTGACT
TAATTTTGCC
TGAAGATGCA
TGGTTTTCGC
CAAGGGTTTT
GGGTGTTCAC
CTTCCCGCCA
GCACCTATGG
TATCCATGAG
ATGATACTTG
GCCATACATC
GTCCTTGGCC
CCACTGCCGG
AAGGAGGTGA
GCGTGCTTAA
TATTCAARAT
TGGCAATATG
GCRAACAGCTC
GCTTTGACTC
TAGCTCAATA
TCCTTGATAC
GATGGTGTGA
TATACCCCAA
CCATCATTCT
GGTTGTGCTT
AAGCCAGGTA
CTCAAAATAA

GAAGAAGC

TCCTCATTGG
GCTAATTAAT
AATT

TAACCTTGTT
GCTTCTGCTA

CAATCAAGGT
ATTCTTCTGC

ACCTCCACAC
AAACTTTGGC
GCAACCCTGT
TTCGCCCGAG
TCCAAACACT
GAATGATCAC
CCCAAGCATC
CTTCTTCTTT
CTTTTGCCCT
TTGTTGGGGC
ATTTGTTACC
TCCTGAAGTA
TTGGAATTCC
TCAGCTGGCT
TACTCGGAAA
GGTACCATCT
GGTCGGCACG
CCCTTGGCAC
TTTGCAGTGA
CACAGTGGAC
CTGCTTTAAA
TTGGTGATGT
AAGCATGAAC
TGAATCCCCG
CTGTAAGAGG
TGTTACAACA
CTTGGACAGT
CTGGTGTGCT
GGTGGCAGAT
GCAGTACTGT
GCATTGGRAC
GCGATTATCA
TGGCTGCTTT
TCAGGTGTGG
AACGAGAGTG
TCCTGGGTGC
GTGCGGCGGC
TTTCCCGGAC
TTGTGGCTTA
CAGCCATGAA
GGGGCATACC
TGCTGACATC
ATGATGTAAT
GGCCGGACCG
GTCAAAAACC
TTTTCCGTTT
TATGGACAGG
TAAATCCTTG
ATGAGCCAGC
CAGCAGCTGA
ATTGTGTAAA
CGGGGTATTA
TCAACTGGGA
TGGTGGATGT
CTGTGACTGA
AAAGATGCTA
CACCAATGCT
ATGAACTGCT
CGCCTTGTAA
TTTATTCAGC
CGCGGTATTC
GGGATGCTTT
CCAGAAGGCA
TTCAGGCCGC
CTGGTGTCAA
ACGGGTAAGA
TGAGGAGTCA
AAGTCCCATC
ATCTTTGATG
CCGTGCTACA
CCCATGTTAC
TACACGCGGT
AAAACCTGGC
AAATGTTTGA
AACCAAGAAT
ACTTAATTTC
TATGCAAGTT
CAAAGGAAAA
AAGCCGTGCG
TTGCCATCTA
GTTACCAACA
CCTAGGTAGA
GTACCCTTGT
GAAGAAARGC
AGCCCAAGCT
GGTGGACAGT
TTAAGAGTTA

CCCGCGGCGC
AGTGTCCTTG
GGTAGTGACT
TGGCTGAGTG
GCGTTTTGCT
AACCCACAAT
TGATCGTCGA
CTGTGGCGCC
ATCTTTGTTT
AGTTGTTTCA
TTGCTTGCCA
CTTTGCTGAA
TACAACGGCA
GCCACAGACA
AAAGATTGTT
GCGGAGACCT
GTCGAAATTG
GTCAGCAATT
CCACCTACAA
CAGGCCCTGA
CTGTTGACCA
CAACTTGAAG
CCTCCCTGGT
CCGGTTGACT
TGATCCTTAT
AAGGGGTTCC
CGCCCCGATA
CTACATGGTG
TCCCACTCAC
TCAAAGAGCA
CCCCATCTGT
GGTGGTTTAC
GATAAGCGGG
TCACAAAATT
ATGAGTTGCC
CGCATATCTG
TATCTTGATG
CTAGCTTTTT
AACTTGTGTG
TTTAAACACA
AGGCACGAGG
TCGATGGTGT
CTATACCCCG
GACCGACCGT
CCATTGGTCT
CGGACCTGCT
TCCTGACGCC
AATTCTGCAA
TGATGCGTGG
TGGGGCTGGA
CATTGGCCCG
TGTAGGCCCG
GGATTCGGCT
CATCATGTAA
TGTCTACCTA
CTGCGTATTT
AAGGTGTCCA
GTTTGCAAGA
AAGATACTGC
TCATTGTTTC
CGTGCGAGTC
GGCACATGAA
TTGGAGAACA
TTCTGCAGTG
TGCAATCTTC
CGCACCTAGA
TCCTCACAGT
GATGTTTGGC
GTGACGTGGA
CGAAGGCTGT
ACATGGATCG
TGAGCTAAAG
ATGAAGCTTT
AGAAATTGGG
TTGATCTACA
CTTGAATTTT
GTGCCCTTCT
GTCTACCGGA
GGCTAAAACC
CAGCCTTAAG
CAGTTGCGCT
AGTTACATCC
GAACGGGCAG
GGCCAGAATA
GCACTTCCCT
GTACCTTAGT
CAATGTAAGT

GAGCTCTTTG
AAGGGAGCCT
GCTACGCACC
GARAAGGTGAC
TTACTAAGTG
GGAAAAACCC
CGTGGAGGCG
TCATTCATGT
TCAGTCTTCA
TTGTTGTCTG
TCCATGTTTT
GGGAATTTGC
TTCAGAGTTC
ARATTAAGGC
GGCGACCTCG
TGAGAACGCC
ACGGAGTAAG
GGCCGGTTTC
CCTGGATGGT
GACACATGGG
CCTCTGGCCT
GTCATGTCCT
AGACGTCATC
TAGAACTTGA
CGACATCGCG
TGTTAGTGAT
CTCCAAGAAT
CGGAGGTACC
GTGGTTGCAA
AGACCAGGAC
TTAGGAAAGA
AACAAATCTG
GAGGTTTGTC
GGAGGCTTGT
GAACTACCAT
GCGGTAGGGT
GACGCCTGCG
CCTTGACATG
ACTACCATGG
GAACTTGACA
TGGGGTTGTG
CTGTAAACAG
ACCCACAGAA
TCGGTTGATT
GCGTTGGTGA
GTGGTTAATT
TTATCATCGC
GAGCTCTTGT
GCCTTTTGGT
GGGCACTGCT
TCGTAACGGC
AGTATATTCT
CAATGTGCGC
CCTCTAGGTT
CCAGAATTGG
TCACGAGGGC
AATTACCTTG
GCCTATTGCG
AGTACCCGTT
CATCCTTGAT
GAAAGACTGA
AATTGCTACC
TCGGACGAAC
TATAATGTAA
TGTCTTTTCA
GTTGGCCCTA
ACTTGGATTT
AATGTATCAG
AAAATGGTAT
GAGTGTTTTT
GCCAAGGTGA
GAAACTGGAT
GAAGCTTCGA
CAGTGGTTGG
ACTTAACCTT
CTTACCACCG
CGCCTTCATT
ACCGCAGTCC
GTCCCTGCCG
GTTTTTCGTG
GTCTCTCGGA
TAGCCCCACC
TTGGTCCCGG
AAGGGGCAAA
ATGGCGGGAC
TGACTCCGGA
CATGTCAGTC

Now, the numerical equivalent of the above genome S1: >NC 001639.1 is given below.

1224431111

3122323231

1444323433

2114432421 2224113313 4414233314
2421141222 4433323234 1244212443 4412441442 1211441234 1324333122 4314433234 2232321444
1132421223 4141433234 4213423414 3344442242 4444422244 4134131144 4243322333 4344223333

1323344434

1142231331

GCTTCGGCTC
TAGGACTAGA
TGCTGTCAGA
GCGCCCAAGG
TGGCGACTCT
TGGGCATGAG
GTGGCTAGTG
TCCCTTTGTC
CAGGCTTTTC
ATGCCGTCTC
GGCTTTGCTC
GTGACGGAGT
AAGTGCTTCG
CTCAAAAAGC
TAGAGATCAC
TGTGAAGATC
TTACAACAAG
AAGAATTCAT
GAAGAGTTTG
TCATGACTCC
TGAACGCTGC
TTGATGAGTA
TTGACTGGTG
GTTGTCAGAA
GTGTATTGTT
TCTGAAACTT
GCTAACAARA
TGAGTCGGCT
TCGCATCCCG
AATACTGGGG
ATAAATTCAC
CTATTTGAAT
ATCAGGAGAT
TTTTGCAAGA
TTCTTTGTTG
CTTGGTGCCG
CGTGTTGTGA
TGGAACCGCC
GCATGGACAT
TACTATTGAT
TCCGTGAGAC
CAACATCCTC
CCATGCTTGA
GGCGCTGGGT
TTTGAATCAG
CCATAAAGAA
GATCGCGTTG
TGCATTGACC
GTGGGGATCA
TCTCCCTTGC
CCAGAATAGA
TGGGAGTCCC
GAATATTTGG
CCTACCCCCA
ATTCTTACCT
ATACGCCCCA
CAAGTACTCA
TGCCGGGGCT
GGCTGTAAAG
ATTCTGGTTT
CCAGTCTGAC
ATGCTTGATG
TCAAGTTGTG
CCATCAAGTT
TCTGTTGCAG
AATTTCACCT
TGACTTCCCC
CAGTCTTCTT
GTGTTAGAGT
AATCATAGCA
AGGGGTTGGA
TTCATCCACA
CCGGCCCACT
ATACCATCAC
GTGTGAGCTG
CCCACTTGTT
TTCTTCTGCT
GGTTCTGGTG
AAAAATGGGA
GCACTTTGGC
GCTGTTATTG
CAGCCACGTG
ACTTTCAAAG
CCAGCAACTT
CATCTGATCT
GGGATCAATT
AGATGCAGCG

2132134431
4411234213
2232222121

CAGAAGGGAC
GGCTGTGCTA
TGGTAAGGCT
TCGAGCTGTC
GGTTCCCCAG
TAATGTGAAA
ACCTGGTAGC
CCAGTAATTG
GGTGCAAGTG
ATTTGGAGAC
CTAAGCTTGT
TTCTGATTCC
TCAGCGCTTC
ATCCTGGCCA
CATCAACGAT
CCAGTGGACT
GTCTGGCATA
CAGAAAACAT
ATGTCCCCGA
TTGCTGACTC
TCTAGAGGTG
CCGTCGTACG
AGGATGCGGA
CAGATTATCA
CAATACCCGC
TGGTGGCTAC
CATGGTTGCG
GATTGGCGTC
ACATTGATGC
ACCAATAACT
CCCATTGCCG
TGGCTGGTGC
CCTGTTACCA
CTCCCTAGAA
ACCACCTGGA
CAACGGGATC
TCACGATGAG
TTTCGGCGGA
CCACATTGCC
GTGCGTCCCG
GAGACATCCT
AGGTCGCAGT
TGTGGTCAAA
TTGTTCCCGG
CTCCCCCCTG
ATTTTATAAA
ATGGAGCCAT
CGAGCCAGGC
ACCARAAATG
CCCAAGTTGG
ACTGAGTGGC
TGGGGTGGTA
ATGAGAATGA
GTTCTTGTTC
TCACCCCCCT
TGGAAGCCAT
GTGAGTGCTC
TGATGTCGGC
GCAGTGGGTA
TCTTGGGCAT
ATACAGAAGG
ATGTAATACA
TCACATCTCC
TAGCAATGAA
CGGCATTTGC
TATGTAAGAT
GATGATGTCC
TAGTCACAAT
ACATTCGACC
ACATCCCATT
ATTAATTTCA
ATTTTTTAAT
TTCTTTCCCC
GGTTATTGCC
AATGTGACCG
AGATTTTCTT
GTAGAGCAGT
GAGCAGCATG
GGCCTAGARAT
TGGTATTGTA
CCCTCGTGTG
GACACCTCTG
ACTCGTGCTT
AATCAGTTGA
CCGCCATGTG
TCACTGTCAG
ACTCAGCCTT

1424421421
1323222233
3344234414

CTACTTGGCC
AGAATGTGGT
AGGGTTTCCT
AGATAGGAGA
TAGTTGATGA
TTGAGTGAAA
TGTAGTAGAA
CAGTTGCATT
TTGCTGTTGC
ACTAGGTCCT
TTAAGCGCCC
TGCAACATGA
AAACATGAGG
AGCTAGAGAG
GTCAAACATG
CGTCAAGACC
AGGCTACTGG
GGCAGCAAGG
CCATGAGCCT
CTAAGGAGAA
GTGTCACTGT
ATGGGAAAAC
GTTCTTCCCC
CAGCATGCTC
TTTGGAGACA
GACTCTACCC
CTAGCGCAGC
AGACGTCGCC
CCTGTGCAAA
TTGTTGCACT
GTCAGGATTG
TGAAGAATGG
GCATCAGCAA
ATGGAGCAAC
TTTAATGTTG
GTATCGTCGC
AGTTGGTACT
AGAARAGAAA
CTGTTGTACT
TACCATCCCC
TGGAAATGTG
TTGTAACTGG
GCCTTARAAG
ACGGGTGAGT
TGGGCTTCAA
GAAGAGTTGG
CACCATTGAT
ATTATGTTTT
ATTGTTGGTG
TCATAATTTG
CCGACAGGCT
TCTTATTATT
AATTGAATTT
CTGGCTCAGT
TCAAAGAGCA
GTCTCGCTTC
ATCAGTTTCT
ACGCTAAATG
CATGTTTCCC
TCTTTTTGGG
TACTTTAGAG
CAGTCGTCTA
AACAGATAGC
ACCATAGCCA
TTTGTGGATT
GTGTGGCGTG
AGTTGTTGTC
TCTTTGTGTT
ACTCTTTTCA
AGGGAATGGT
ACTACACCGG
GTGTCTGGCC
TAGTGTAGTG
ATTTTGTTTT
GGTTTCAACA
TCATTGGGCA
TAGGAATTGT
GCCGAGTCAT
TTTGTGATCA
AATATTTTTA
GGGCATTTAC
ACGGACGTCA
GGGGGCAAGA
TTAATGCATT
ATGACCCCTA
TTTCATGCTT
TTGTAATTAA

2144244424
3134123334
1441424143
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2333133434 4212214121 4444144113 3112324314 4333233142 1234233223 2433341222 1444112234 4434123143 2443331124 1411422241
3342431424 1142223243 4424132232 3214433314 3331114231 4313211141 2422313311 3112223133 2121424143 4332234433 2332124421
2414233444 3324441332 1223414232 1234111234 1323412323 1323123114 4122444233 2234144414 3232231341 1442444322 3442413413
4444244341 1133222323 2443224243 3123424323 4331332323 3434214111 3341141411 2222232424 4311413331 2122232331 4114133224
1112312242 3224443114 4123333131 3341433133 2232343131 1312412434 1241424442 3443144144 2232211112 2313222243 1142144432
2231221224 2222142332 3323143323 4133221432 4424224441 2341131111 1231414411 1224241113 2322333111 1132322231 3314414134
1322331133 2334423231 3313342314 4213423144 3412333421 4431144444 3413313233 4233444421 2223343434 4344234112 1443433322
3131342323 3221114423 1141111231 2212322323 2333444233 3232444331 3242214124 1334141222 4443134333 4313442321 3131122222
2232343232 2332313224 2441243222 4111423232 3344144444 2124411132 2213322441 1141133113 2122143342 1424244444 1333314332
3442323314 2341223212 2242342124 1241123141 2422233231 2342422232 1441134231 4211423413 4133314134 1323132334 2324231441
1312123212 4112233241 2314334413 1424444344 1444223344 1423244324 2342144214 1112233122 3232111241 1414233142 3231411111
3311133131 2431344424 3323334242 4244231123 2321432332 3232323343 3231123411 1224321443 1442144414 3231112111 2223311422
3413411111 3244412413 2344223344 2241344223 3232231344 2212232314 2342331142 2214411424 1323421323 1143121344 2434232431
1142342131 3423323133 4321413113 2342123333 1244441133 1231423332 1422223341 3114241231 4231111223 4423144433 4313133234
2331411322 3413432331 4241314244 1234314324 4113442334 2434423442 4132313244 1342134134 1223142241 3234234133 2423424423
3123341413 1124231411 3313342324 3233433231 1411431423 4214141324 4223332223 1211311424 2342144111 2423114113 1342234214
1334223224 2423134243 2331344412 3313142241 1432421134 1231124213 3111124423 3113423422 4143234222 3113132341 1134421134
3411343411 2113111113 1131441342 4444114144 2144443442 3111444411 4443331332 4442334343 1223113223 2313233231 2313311344
3333442323 1324334214 2124321444 3121133444 1134443244 4443443431 4411114324 1334442211 1113341313 4133332241 2142111331
2124124233 1124411423 1124233332 2111234223 1441243223 1331232343 3341222223 1111341211 4244444233 2333344423 3341424323
4213112414 3342414122 3233134132 2441432312 4432313241 1414423112 2332242334 4412342311 4124133441 1311412341 4313223423
4231323111 1134111142 2124422331 1223313133 1414442411 1113423323 1342444134 3424422144 4133134122 3332223343 4423322313
4314413413 1131443443 1413423233 4313131311 2223233113 2244342111 3134331344 3134441414 4324411343 3312421331 3221344223
3431441342 2241411314 3333434431 3322313224 1244142342 2323131241 1331313332 1441442121 1113122443 3233433222 3332411113
2221233422 3322311441 4413322222 4242232442 4441242442 4344123233 2423243234 2433124243 4411113422 1122333423 1221232221
4141223222 2342212322 3232322342 1234222414 2244413441 2233122412 4444422344 3322323222 2233324244 2233131322 4344212423
2222224232 2233422232 3223413233 2332322441 3313324421 4423114423 3324232423 2244132342 2433423132 3234334134 2422313433
2122443321 1233232241 4431442322 1144121223 3232233242 3323334144 3233413312 2232234243 4323323334 3344414334 1221223322
2214224422 4344221233 2332222331 4223331424 3232224223 4432334242 3432331133 2341111132 3222423411 3232323131 3233414444
1231332141 2221131322 2244444231 4111332334 2431441141 4213133413 2223231412 3212132341 4444343223 1244412442 2323342144
3341241113 3423223341 3332113323 1344424144 1332214231 4113441321 1342141321 1442131131 1111111122 2441141131 4132332444
4441442142 3144414134 1134332311 3234221113 3234224132 3433233124 1122413312 3243333244 4431132211 3113322241 1113244412
1411334444 1224224441 1143242411 2231244231 3234214124 3233223144 4232214421 4244342344 1234333323 3221233432 3243414423
1223233341 4433231222 2342311322 1123332231 3122232313 4331333412 3223413122 2232223442 3331223212 3211234221 1222242412
1242342233 4232421324 4232313223 2331431331 1441143144 4423323411 3112441224 2422124423 2332233441 3331322123 2321142444
1442423412 4242313312 3334221412 4444412332 1223241214 1344231223 1223334242 2123122344 3231223411 4132334412 4222122341
1133222442 2322332231 4324121232 3232244222 3442242212 3214324224 4444424222 4232112234 1222341224 4412223442 2323211332
3414423414 4443241424 2332223332 3411222224 2234233413 2311222223 3342332322 3413223433 2312442312 2241242233 2224233434
3234414124 4242144334 4233221414 4321231232 3414423323 1442441414 4443433434 3134242223 3422433424 4131133314 4214223344
3413244344 3124334322 3142334433 2342341232 2232444414 1114222334 1323244223 1133313442 2133142131 3342323421 1311232332
2132324224 3332423412 4433324233 2333322224 1421224123 3411444232 3321323142 3421434144 2342324131 2332113342 1333222442
3232433422 4242413234 2231442241 1313432233 2312214341 2243444313 2334231323 3111332314 3434441133 2431342324 1312133131
3334313422 1223424144 3411323313 2331344233 2222322333 2441114142 3432222342 2214211323 2334314242 3322444413 2132231231
3312334114 4221243323 2441414233 2241114111 4343342413 3112312414 1144414112 3311111444 2333412313 2112323111 2231323111
2323441341 4212334334 2423343234 4232224114 2324431223 4441134124 2312432431 4323313343 3233421323 1442332134 2321321311
2422234421 4144231133 4341223244 2433224132 2322323232 4224224222 4232334344 2412241232 2444222324 4413211223 4132234122
2224224423 1123131242 2344232332 3223344131 2211232222 4222234442 1242223222 2413242241 4133422224 3323411323 2234232234
3442132112 1341342223 1124332423 4232324122 4332242222 2232233334 1322322241 2232232423 1234432424 1222331314 1421332442
3214413322 1222221444 3134143143 3113243442 4111131112 1222322144 2234223441 2441232222 3342223424 4211342232 2211343444
4123422342 3123232213 2333311233 4134222312 3443412222 2442311321 4222342311 3331122234 3231433132 2242312244 2341141231
4144231333 3223144344 3444233431 2414422324 2312312314 2233112244 2141143341 2241313224 1132342243 2413434224 1114123133
1123313421 1331122212 2313244344 2123424323 4242213134 2413423342 3441413141 1112211334 4241111134 1244233441 1342131313
4222342331 3323223241 4411132231 1441332312 3223233233 2142433111 1113122322 3343144243 2131312414 4124114312 3241114123
2312443132 1122313141 4313211233 4433414241 3224242322 3321441242 3433131442 2313114344 2323113124 4413233142 4324113144
2411131114 1143243443 4411113434 1443314233 3414231132 3324334143 3243111223 1433132113 2214114113 3242334121 1334214233
2312323141 2123113342 2242332324 2311114243 1314244341 4442233414 3241341122 3344332224 1131122412 4131111412 3341341133
2111314424 1323313111 2144423223 3111111211 3412122313 2223413231 4414421411 4423312332 3113132223 1232444431 4412313442
4233132331 4412214412 4331312242 3124233113 4131113342 4141323314 4133444231 3141412333 2412314244 2234231424 4211331311
3311113423 3424341241 2231113442 4112332223 4134132412 4234222111 4232231441 4424233442 2311434234 2421313323 3232414232
3244113314 3433241111 2232311321 2414134433 1422242441 2233231232 4114223113 3241232442 2231231321 4432432143 1233311114
4433341222 3422323344 1114231423 1233232332 2324123431 1134123114 4424442332 1314324124 2231423323 1331234331 3224224444
4321444143 3444433411 4144333124 4144332223 2323331422 2311244443 4433223142 2131142231 3223241311 4131221241 4134123424
4123434133 3323123444 4134422331 2422442214 1112214124 4232113133 2312442212 4314124343 3232122322 4112144434 2223313141
2114121422 1121442311 1131411113 1344342341 2343343342 2322141141 1133332244 2322132312 2423111422 2332334214 3142421444
4143322223 1322321232 2443141223 4434421323 2222131321 4223314132 4344443121 4244113112 3421141111 4123322343 4213434134
4311113314 2214111112 2231422324 4133413333 2243232234 4233232342 4214123323 4331332144 2313243342 3122334324 1314324344
2322412344 3243141214 4443421131 1424312334 1334124114 3323341312 2444142414 3233223411 2434124443 1412231234 4423234111
4313442323 1331341423 3411144323 1444442341 4422311111 3413214232 2411131341 1314413314 1121423333 1441121142 2232234142
1334421133 2443424241 3433232314 4413334222 1234311133 3412233114 4444124232 2213311131 1211122414 4441223443 3241331223
3433443223 2423313342 3144213442 4123231443 3241144443 3431221241 3323322214 1141112423 4212223112 2334233234 2311311233
1224422442 1432222311 2232234412 3143233241 3414412313 2334234222 3121134333 3133222324 1241331312 4423221441 3412413411
4141322212 1322211211 2121234441 1414123323 2212413412 2413323233 2414111122 3313342232 2222341131 4244421311 1233134114
2422231322 1411443223 2233232122 4431431432 3322224214 1143131323 1231322344 3114214412 2242223223 1441442331 2221123223
3332221111 4131413324 4111142324 1241442413 1144411142 2442333234 4341212423 3433213332 4223323443 4114333124 3212432434
3343421343 2124111231 1334413423 4324334311 2122243421 3234334334 2124223123 3143442343 4323223231 2414312313 1322332142
2231442232 4232332122 3423132343 4433124444 4233224131 2224443314 4213422222 4422314123 2331144344 2224334331 1311113111
1112321311 4423434141 2234333344 4413441444 2232413413 2232334221 1142232323 1421441233 3412331412 4414122344 4232232142
4441232333 4123423213 3124133432 4232311413 2342412442 4134412311 2221114141 3114223141 2142122312 3234324443 2144124444
4311132231 3223423243 3231143141 1332313413 4221443442 3333412144 1334143133 2333322323 2443231314 3131412442 2331112323
3223124244 4331233231 2212411321 1231133223 4441114123 2342314124 2431233232 4232111413 4114124424 1332434132 2232114233
4344443333 1423331111 4114221422 3223132323 3244333123 1231232112 4212144443 1444141311 4412342231 2323324111 3442211113
2323413122 2312441441 1113141444 4342331122 4444324442 3344331443 3144314432 2433223122 3343423332 2232244433 1433323132
2124233123 1134134221 4234114441 2233123234 2411132242 3241111144 4412233242 3432233231 2223112413 4244444423 2333422411
4333442234 2223412222 4422312344 4333131413 4231223133 2222443222 4331442342 3233221122 4412111311 1222212111 3113132233
2344243433 4444314142 3333241132 2222311141 3214411443 2123314133 2442314344 2212412434 3124343223 1233134412 4144122312
2441344113 3423414421 2312323324 1413232124 2144414344 2111244223 1122423411 3134242232 2341223144 4313441334 1221232222
4124212314 4412123124 1322341341 1212221411 3222223114 1231344134 2312343233 3442222332 3233331241 1441111123 1223223323
3232232311 1413423341 3314142441 3314114231 2221111223 4134134231 2333342331 3334142342 2424442234 4441132233 2412112223
3322242122 1224444231 2223122413 2223411111 2144444131 1223232111 4122334443 2432114334 4413112131 1423132334 4431413342
3323234334 1231121111 2331211111 2241434342 3242222343 4333321221 2321334443 1321212242 2333132444 2333323321 2422122122
2314411121 2221111333 3131323214 4442344231 2244124123 2411423331 3312243342 4112323434 3112122233 1231311231 1122311222
3411131112 3444241344 4224122334 3113241133 3113411232 2332331232 4124123211 4424213322 4421444441 3224223224 4233424132
2321113322 3343241322 3244133111 3344341111 3334232321 4232314231 2324214421 4413112233 1224221442 2414444442 2411131341
2331221411 3421423322 3122224134 4432411342 2123323233 1113123421 4234321222 2414313334 1214344441 2331134412 3242434224
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2211113224 4231133331 3334324224 2223122233 1231122232 4144112342 1133232441 1122144223 4113214241 3231323424 1241322242
3142311324 3244232411 2314344214 1132311342 4414423142 1231142342 3222341131 3442122343 2344333342 2312324334 1434211123
4121412221 4111432333 4412441442 1214414113 2112222344 4344223211 1131214234 1321444322 3342321113 3413233321 4123222444
1132112333 2112322341 1424221211 1411334212 2311312341 2221224134 2412232224 4124422312 1224233222 2422333412 2422222333
4221441243 4433423342 3423322233 2321241314 2332222434 4343321224 4323431324 3111314231 4413242314 1214131133 2142221313
1234412411 3221232411 4413123441 2441221233 4113332222 3331234222 3341412311 1122342144 1234223123 1232112141 4132432421
1232424121 2324241441 1332434313 1442333321 3332322414 4413113341 2233131141 2433143114 2411322323 2414124244 1141312134
1334223311 1333133432 3414121242 1123242433 4224443441 2241334434 2242341323 2121123211 4412411322 2134112311 1441213441
2413422233 1441241114 1412444241 4132134231 3414421233 4233232411 2341124224 2324222241 2423223413 4334122234 2223233122
3211232214 2343242144 4133242324 2223322244 2124412313 1433321131 4341442131 3223344421 1122241442 2123211312 3232334323
3223131122 4221221424 4414442222 2323231423 1231214223 2313313241 2442414132 1422331222 2314224444 3123123244 1322322324
4241121212 3341411243 4412411234 4423323224 3441214124 1132444124 3123222334 1123212413 4132422422 2132414112 2422232322
1211413414 4441323313 4141124131 1232114414 3244223344 1242223123 3231432331 1111233212 3232213132 1412243144 1424222241
2442332233 2422311232 4244214222 4241334342 4414234433 4432342141 4311334232 3132322222 1124121341 1412444122 1333112332
4234231234 1214441133 3232412122 1414121111 1133133231 4441232214 1412331243 3441133231 1333322331 1221122241 1421414433
2342331412 3114123223 4411422132 3144223342 3432342211 2141434332 2313421113 3111423312 2241244141 1222222112 3232423344
1222334432 2232121112 2221423132 1232313241 2122411112 1111442334 1231134222 3113422431 4433444142 2242224444 2132321323
1112333311 4332212114 4223322223 3441212212 2334112123 1112322231 1311122333 4132332233 1214412414 3322122344 1222232222
1222232122 2242424214 4311112344 2343443413 3411413424 1144113112 2231242141 1422114422 3232313423 1123231443 3322241141
1412224332 2143433213 1314122232 1122222441 3422231424 1422112224 4223112222 4221441443 4441422322 1312222422 2412233341
2232134233 1331334212 2334121114 1321232412 2134241121 2123411322 3234442242 4344224122 2242242342 3213134132 2133112232
1231342331 3121211323 4144131222 1411122223 2442231214 4111331111 3242144331 1443413244 3322423323 3134134123 3443132412
3421411334 4144411223 1332211314 4322323424 3123323231 1134432343 3342111144 3244423443 1111123331 3344213112 2223231241
1142244233 2124131214 2312234422 2132223142 2121444411 2234412421 4134422113 3222224323 3414222334 2332122321 1121222221
2222212111 2232232322 1322223232 1222312321 4412412242 3221441141 4132234342 3242424331 3423221223 4442432323 3334122214
1424223241 1312132111 4233123321 4241312344 3322323422 4421332131 1322141244 2134444144 4134414323 3141442423 1433143241
3134421144 1412432411 4114434422 2323322133 1134413321 3214442232 3114333413 2233244433 1422241113 1424323422 3333341131
1334432124 1111331343 3221144222 2311321232 4241111211 3113111134 3344131121 1133334111 4413411422 1124132231 2211234122
3422434112 3443314131 1211133111 3333413111 1131131134 1344411342 3414224442 1233433314 4124231242 4434412323 1231444421
1231332141 1123232131 2442412233 2114422322 4112411332 3323314132 3214422132 2314244331 3331241122 2414232413 2224123422
4411434123 4414232243 3421122112 3422423421 1224224234 2211313221 4112321132 4123241324 1312341343 1424134422 2232112211
2234312223 3423334433 1122

Important Note:

The concepts and tools presented here in this paper have been tried on all 130 virus genomes. However, basic results
pertaining to S1: >NC_001639.1 Lactate dehydrogenase-elevating virus, complete genome only are provided here due to
space constraints. So, let us consider this genome for further analysis. The major aim of this paper is to provide certain
feasible computational techniques for classifying any given large set of genome sequences. The first technique is
“Classification of 130 virus genomes based on Four level Auto Correlation Measures (ACMs)”. The second technique is
“Classification of 130 virus genomes based on Percentage Concentration of Nucleotides and Pairwise Correlation
Coefficients”. The third technique is “Classification of 130 virus genomes based on JCP Golden Ratio (GR) values of the
sequences.

Il CLASSIFICATION OF 130 VIRUS GENOMES BASED ON AUTO CORRELATION
MEASURES

Consider the virus genome sequence S1: >NC_001639.1. The graphical inverse S17' of S1 is given below.

TTAAGGCCGG GTCGGTTTAG CGTTAATTAA TGTTTTCCGA CTCAGCGACG TAGACTGACT GTACTGAATG TAACATTGAG AATTCGTCTT CTTAATCGTC TTCGTAATTA
ATCGGCTTGT CACCGTACGC AACCTTCGTA CTTTGACTGT CACTTTAACT AGGGAGGCCT CAGTTGATTC CATGTGACAG GTGGTGGAAC TAACTTGTTC CAATGGTTAC
TCCTAGATGT GTAAACATGG AGTAATCCCC AGTAGTGTAC CGCCTCTAGT CTACCAGGGC GGTATCCCTT CACGTCGAAC CCGACGAAGA AGAAARAGAC GGGGAAAGGA
AATAAGACAG GCCGTAACGC TTCGTTACGT AATTAGTTGA CTAATTCAAC GACCAAACGG GGAAATAAGA CCGGCGAAAA GAAGAATAAA ACTCTGTATG AAGTTTTCCA
ATTGGCGAGG AAAACTATGC CGGAAGAACG GGGGTTCGTG CTCAGAAACT TTCAGGCCCT GGTTGACGGG CAAGTGTTCC CATGATGGAC CGAAGGATTG GTGTTTCCGC
CAACAACTGC TACACCAATC CGAGACTGCA GGCAGTCTCC ACAGGTGCAC CGACCCACCC CGATCCTACA TTGAAGATGG ATCCTTCGTG TTGGCCGTAG ACTCATGGTA
GGTCAAATGA TAGAACTGTT CTCACATTTA CGGGGTGTGC TCCCGTTATT GTCGAGGCTC TCTGTCGCGT TGACACAACC ATTGTCTTAC TACCATGTAG TTTATGTGTT
TTGATTGTGT TGTTAAATAT TTTTATTTTT ATAAATGTTA TGGTCGGTTT CACGGTGCTT TTTGGAATTC CGACATCTAC CGTTAACCCC ATATTCAGTT TGATTTCCGT
TAGTCATAGA CTATGGTCCT TCAAACTAGT GTTTTAAGAT CCGGAGGGTA AAAAGCCGTC CCTGCCAAAA TCGGGCGTGC CGAAAGTGTG GTAGCTCGTG TTGCCAGAAT
TGGAGTTAAC CCACCGGAAC ATCGTACTGA GCCGGTACGA CGAGGTGGTC TTGGCCTGAC GCCAAGGCCA TCTGAAAAGG AAACCATAGT TCCTGTTTTA AACATTTAGA
CCACGTGAAT ATAGAGGTCG AGTATGTTAA GGATTGACGA GATGTCGTCT TCTTTTACTT CCGCTCTTCC CGTGTTGAAC GTATATAACT CGATTACTGT ATGACAAATA
CGGTTATCGG AGGAGGTCGA TGTTACGGGT TACTTTCTTT TAGATTGTTC ACCCGCCACC ATTCTTTTAA GTTCCTTTAA TTCACTCAGT TTCGACCTTT TTAATGTTTA
CAGAGATGGC GCATTGGCTT TACAACAACT TTGGGCCAGT GTAAGTCGAG TGTGTTCCAA TTCAACATCT AGTTTAAGAA CCAACTCGAC AACGGACGCC GCGTCCGTAA
AAGCCATCTC TCTTTTATGT TTTATTTTGT TTTACCGTTA TTGGCACTAC CATAGGTTGG TGACGGGTTA AAGAAGTTTG TAAAGTATAA CGGTTATTAT ACCGGTTTTG
GTTCCAATAT TGGCAAGGGG TAAAGTGATG TGATCCCCTT TCTTTCACCC GGCCAGCTTC GAAGTTTCGA AGTACGGTCC AAAATAAAAC TTATACTGAG TGTATGAGTC
ATTTTAARATA TGTTTGCCGG TTTACCGGTC TGTGTAATTT TTTAACACCT ACTTTAGGTC AAAGGAAATC GAGTTGGCGC ACATAATTCG TGCGTCGGTT CCAGTGATTC
AACCGTTGTA CAAGTACAGG TCGTGGCCAC ATCAACTTTA ATTAAGGTTG GGGAAGTGGA ACCGGCTAGG TACACATTGT ACCCAGTGGA GGAAAAAATA CACATTATAC
TGTGGGAACC CATACGTAGT CGTCTGGTAA GGGATTACCC TACAACGATA CTAATTTTTG TGAGTGTCGG AAGCACATCG TGCCGGCCGT CACCTCGCGG ACTCTTTCAT
CCTCTGTAAG TTCTGGTTGG TCCTACTTTT CTCACCAGCT TACATGAGAT TGTGTATGGT AAAAAGGTGC AGTGGTAGTT TCTACCGGTT CCTGCACCAA TGTAAGACTA
ACACGAGGTG ACCCCACGAC AATATTGTGT TTCTTAACAC TGATTTCTTC TGACGACTAT GTAACGGTTT GTAGCTACCC TGAACTACAT ACCGCTTGTG GTCCCGTAAC
TACCGCTAAC ACGGTATATA ACTCCTGTTG TTGACCTGTA GTAGCCCCTT CAGTTTTAGG TTCATGACAC TCCTACTGAG GAGTGTTCAT AGTAGTCAGT GTGTTTTTCC
CACCCTCATT ATTCTTAAGA GTTGGTGCGG TGTGTAGAAT GTATTCCACT TTAAATCCCG GTTGAGATCC ACGCAGAATG GGCAGAGTAC CTATCCTTTG GTTTCTGTCT
GGACCCATCT GCGTCATTGT AATGTTAGGT GTTTCGTTTA CGGCGACGTT GTCTACTTTT CTGTCTTCTA ACGTAACTGT GGTCGGTATC CACGAGTCGA TGACACTCCC
TACACAAACT ACCAGGTTTC GACTACCGAT ACCAAAGTAA CGATTTGAAC TACCAATGTA ATATGTGACG TCTTCGCCGG ACTTACCGCC CTTCGGCTCT GTAATCTATA
CACGTGCGGA GGGAAAGGTT CGGACGATAG ACAACCTCTA CACTGTGTTG AACTCAAGCA GGCTACAAGA GGTTACGGAA GACCCACTTG TGGGATGGGG TCCAGAGCGC
TGGAACCACT CTGTATACTC TGTAATCTGC TGACACATAA TGTAGTAGTT CGTACCATCG TTAAAAGTAC ACGGTTTCGT AGGGTTTTGG GAACGGTATT ACCTACCGTA
GACCAACTGT ATTGAACTAC CGTAGAGATT TCATGGAAGA CATACAGTCT GACCAGTCAG AAAGCTGAGC GTGCCTTATG GCGCCGCTTT TGGTCAGACT ATGTGGTTTG
GTCGTCGGTC GGCCGCTACC ATTCGGGTTT TTCTTACGGG TTCTTTTGGT CTTATAGTTC CTACCTTTGT TACTCGACTT ATTTACGTAG AAGTTATCGG AACAAATATT
CTCAACGTTG TAATGGGTAA TGAACCCTTT GTACATGGGT GACGGAAATG TCGGTTGCCC ATGACGTCAT AGAAAATGTT CCGCCCGTTT TAATGAACAC CATATCCACC
TACCGGGTGC AAACATTTAC ATACGTAAAT CGCACGGCTG TAGTTCGGGG CCGTGCGTTA TCCGAGAACG TTTGTCGTCA AGTATCAGTC CACCTCGAAG TGAACATCCG
CAGTAACTGT CCTGCTGAAG TCAGTCTTTG ACTACTCGTG AGTGACTCAT GAACGTTCCA TTAAACCTGT GGAATCGTAA CCACTGTTTA AGTAGGTTTA GTTTCTTCTG
CGGGAGGGGA AGTCCTTGAA AATTCTTCGC TCTGTACCGA AGGTACCCCG CATACGGGAG CACTTTTATG CGTCATCGTA GAAAGGTGTG GTATTCGAAC TGCCCGACTT
TTAGTTGGTC ATCGAACATT AGGTACGAGA AACTTCCCCC CACTTCCATT CTTAGGTTAA GACCATCCAT CTGTAGTCAG TGTCATGTGT CGGG CG CCGG GG

CCTGTTGACT GCGGTTGGAA ATGTTGACTC GGTCCTTGTT CTTGACCCCC ATCCTTGGAT CTCCAATGTA CTACTGTAGG TGGTTGTAAC GAAGGGAACT GAAGCGGTTA
CTTCCCGACT CCCGTAAAGA AACGTTTAAG TTAAAGTAAG AGTAGGTTTA TAAGCGCGTG TAACTCGGCT TAGGAGGGTC AACTGTACTA CCTTAGTCCG TCCCCATGTG
AGAGGGGAAA ATTTATAAAC CAGTTTATTA TTCTATGGTG GGGTCCCTGA GGGTTCTTAT ATGAGCCCGG ATGTATTATG GGGCGCGTTT TCTGTCGCGC ACTTAAAAAT
AGGTAAAATA AGTACGGCGT GTGGTCGGAC AGCCCGGTGA GTCAAGATAA GACCCGGCAA TGCTGCCCGG TTACAAATGT GTTAAGACCC CCATAAAAAC GTTTGACTTA
GTTTAGTCCC CTTATTATCT TTGGGTTTAA TACTGGTTGA ACCCCGTTCC CTCTTCGTCA CGGGAGGTCG GGGTAGTCGA CGACGTTAARA ATTTAGTCAA CAGGACCTCA
CAGGACGGTC GACAAAGTGT TGTGGTGGTT GTTAGTAAAA ACCAACTAGG GGTGTGGTTT TCCGGGTGCG TAGTCGACCG AGTACAAGTT TTTGAACATT TATAACGACG
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TTGACTAGTA TACCCAGTAT CTACTTTTGT ATTACGGACC GAGCCCAGTT ACGTTGTTCT CGAGAACGTC TTAAGTTCCT AAATCCGCAC CCATCTATGT GACACTGGTG
TAGTATCCAC GTCGGAACCG ACCTTAGTTA CCACTACCGA GGTAGTTGCG CTAGCGCTAC TATTCCGCAG TCCTGGACAG GTATGCCAAC CATGACAAAG TTTTTGAACT
GGGGTCACAG CCCCGGCGCT CCGTGGTTGA GARAG TAT TTT. G. TACCTTAATT GGTGTCGTCC AGGCTTTGCC TTTTGGAGTT AGTCGACAGA GGGCCCGTAG
TTCCTTTTAC GTTTCGTTCC GGGCAACTTC GGGTGTCCCC CCTCGACTAA GTTTAGTGGT TGCGTCTGGT TACCCCAAAA ACTGTCTTGA AACTCGTGTA GGTTACCCAA
CGTCATTCGA CGAAGTAGGT CTATTGAGTG GGCAGGCCCT TGTTTGGGTC GCGGTTAGTT GGCTTGCCAG CCAGGCCAGG CCGGTCCCTG CCCCTTAAGG TCGCCCCACA
GAAAACCACC TAGTTTAGAC GTGTGAAAAT TCCGAAACTG GTGTAGTTCG TACCAAGACA CCCAGCCCCA TATCTAATGT AGTAGTAGGG CCTGGTGTGA GTTGTTCATT
CAACAARAGG GTCAGGGGCC CCGCGGTCAA TGTTTGACGC TGGACTCCTA CAACGACAAA TGTCTGTGGT AGCTCTACAG TCGTGTACAA ACCCGTTGGA AGTAATGAAC
TATTAGTGGT AGGCCCTCTA GTTGGTGTAA AGGTTCCTAC AGAGCAGAGT GCCTGTGTTG GGGTGGAGCA CGGACCATAC GGGGTCCGCC ATTCGACGAG TGGAACAGCA
AGTGGCTGTC GTTGAGTTGA AAGCCCCCTA CCATGCCCTG CGTGTAGTTA TCATACAGTT CAAGACACAA ATTTAAGTAC CGACTCCTAC TCGTGACAAG TGTCTGCGGA
CTAGGATGTC GTACGGGTGT ACCCTCATGT TGTCCCGTTA CACCTACAGG TACGGGTACC ATCAGTGTGT TCAAATTCGG TGTTGACGAC TGTTCCCACC GACCCCGGGG
CGTTACACGC GTCCAAGATG TAAAAAAGAA AAGAAGGCGG CTTTCCGCCA AGGTGTACAG TTCCTTTTTC GATCCAGGCC CTTTAGACTT GGTCCCCCTA GGCCGCGTGA
GTCGTTATGG TGTCTGTTCC AGTTTCATGG TTGAGAGTAG CACTAGTGTT GTGCGCGTCC GCAGGTAGTT CTATCGGCGG CGTGATCGCT TTATAAGCGG CTGCGTCGAC
CGGAAGTAAA CTATGCGATC GCGGCGCTGC TATGCTAGGG CAACGCCGTG GTTCTGGGAT GGCGGTCTAT ACGCCGTGGG TCCTTCAAAC CCAAGACTCC ACTACTGTCA
AAACCTGGAC AGACAAAATT TGGGGTTGTA ATTTAGGTCC ACCAGTTGTT TCTTTACCAT CAAGCCGTTG AGTAGTGAGA GCAACATCTT TTGGTGCAGC AGCCTTATGT
GGTTGTTGCC AACATTGAGT TTCTCAACGA GGTAAAGATC CCTCAGAACG TTTTTGTTCG GAGGTTAAAA CACTGGTGTG GACTTACGAC TATTGTGGTA CACAACCCGT
ATATAATAAT TTGATATTTG ACACAACGAC TACGACCATT GTCCTAGAGG ACTACTGTTT GGAGGGGCGA ATAGTTTCGT CGGTGAGTAC CACGACTGGT GCAGTACCGT
TGTTAAGTTT TGCATCCTTC CTTAGGTAAG AAGTCGTGGT CGGTTAAGTT TATCGTCTAA ACAACATTTG GTGGACTATT AGCGGCCCCA ACTGGCCAGT GTACTCCGAT
CCAGTCGGAG GTCTGTTGCC GGCGGTTAGG ACTGGCCGTT ACCCCACTTA AATAAGAAAG GATTTGTCTA CCCCCAAGGT TACGGGAAAG CGTATTTCGG GACCCAGTGT
GGCGACTCTC GCCTGGAATC CGGATCACGT TGTTTCAATA ACCAGGGGTC ATAACAGGAC CAGAACGAGA AACTTGTCAT GACGAAAAAG TTCCACGTCC CCCAGTGCCA
AACGGTCACG AGGAGTGTCC GAGCAAACGT GTCCCGTAGT TACAGCCCTA CGCTAACGTT GGTGCACTCA CCCTTAGACG GTGGCAACTA CGGACGGTAG CTCAAGAATC
GCCCCATACA GCTGCCGTAC TTGTCCGCTG CAGACTGCGG TTAGTCGGCT GAGTCCATGG AGGCGTGGTA CATCTCGTGT GGTCCGTTGT GCTTGGGGAC GGACCTGTTC
AGTTTAAAAA CATTCAGGAA AAGCCGACGC GATCGCGTTG GTACAAAACA ATCGTAAGAA CCTCATAGCC CCGCTGACAG GTTCATGAGA TTTTGTGATC CGCCGTTACA
GCCTTGTATG TTGAGTTTTG GCACCCCATC TCAGCATCGG TGGTTTCAAA GTCTTAGTGA TTGTCCTTGG GGAAACAACA TTGTTCGGCG GCGTACGTCG CCGAGAAAAC
AGAARAGTCC ATAATTCATA CAATACAGAG GTTTCGCCCA TAACTTGTTA TGTGGCGCTA CAGCTATTCC TAGTGGAGAA TGTCCTACAT TAAACATTCC TTCTAGGTTC
CGACCCCGTA GTGGGGACGC GTACCTCGTA CGACACTATT AGACAAGACT GTTGAGTTCA AGATTCAGTT GGCCGCCCCT AAGTTTCAGG GTGTGTTTGG CCACCTAGGG
CCACAACGGC CCCGGCACCC ATGCCCCCTT CTTGAGGCGT AGGAGTGGTC AGTTCTACTG CAGATGGTCC CTCCCAAGTA CGAAAGCGTA CTGTTGGTGT GGTAGTCAGT
CAAACCGGTG TTCGTTTACG GGCCCAAAAG GGTAGCATGC TGCCATGAGT AGTTTCCTGT ACTGGAAGTT CAACTGTAGT GGTTACCTCT TTCAGGCCGA CACTATGAAG
TGTTAAAACT GGCGCAGGAA CCTGTGTCAC TGTGGTGGAG ATCTCGTCGC AAGTTCCGGT CTCCACCAGT TGTCAAATTT CGTCTACTGA CGACGTTTGG TAACTCCGAA
AGTTACTACG CTCGGTCGAA AAGGAAGAGG AATCCTCAGT CGTTCCTCAG TACTGGGTAC ACAGAGTCCC GGACCAGGTG ACACTCGGAA AGACGAAGGT CTAGTCTTAG
AGGCTACCAT TACCAGGTGA GGTCTCCGAG TACCAGCCCC TGTAGTTTGA GAAGTGGTAG GTCCAACATC CACCAGTGAC GTTTGAGTTA TACGAATAAA AAAGGTTGTC
CCATAAAGAG GTGACTCCAG AAATGGAACG ACGGTACAAA AGACTACTTA AGAACTTTGG CCGGTTAACG ACTGCACGGT TCCCACGCCT CAGAGCTCAA AAGTCTGTGG
TCTTTCGGAA GTATACAGTG TAGTGGTCAT CGGAATACGG TCTGGAACAA CATTGAATGA GGCAGTTAAA GCTGGCACGG CTGGTGAAGT CACGGGTCAG GCCACGCGAA
AACCGCCGCT GCAACAAAGA AACTCCAGAA CTGCTCAGGT GACCCTAGAA GTGTCCGCAA GAGTTCCAGA GGCGTCTACC ATGGTTGTCT CTTGACTCAC GGCCGGTAAT
GAGCACAGAG TTAATGAGCC TAGTGTACAA ACTGTAGCAA CTACCACTAG AGATGCTCCA GCGGTTGTTA GAAAAAAGGC TCATGGTGGT GTTGTAGTGG ACCAAGTTGA
AACCACTGTT GTGGAGGTCG TTTCGAGAGA TCGAACCGGT CCTACGAAAA ACTCCGGAAT TAAAACAGAC ACCGTCGGTC GACTCGAGAT TCTCGTGCTC GTATCCGCCT
GAGTTATTTA AGGAATCGAG GTAAGGAGTA CAAACTTCGC GACTGCTTCG TGAACTTGAG ACTTACGGCA ACATCCTTAA GGTTCAGTAG TAGTCTGTTC CACTAGCGGT
CCCGCCGCCA GTTGGGGAGT CCACAGTACA ACGTCCTTAG TCTTTGAGGC AGTGCGTTTA AGGGAAGTCG TTTCATGAAG TCCTTTTTAC GCCGTAGTTT CGACGGTAAG
GGGTGATTGT GTAGTCGTTC GTACCCCGCG AATTTGTTCG AATCCTCGTT TCGGTTTTGT ACCTACCGTT CGTTCCATTG TTTATAAAGA AAACTCCGCT GAAGGCAGCA
CGAGCCCATT TTTATTGGAC CATGTCCTGG ATCACAGAGG TTTACTCTGC CGTAGTCTGT TGTTACTTTG TTGACGGGGT TGTTTTTTCT TGGCTTACTG TGTCGTCTGG
CTAAGTTTCG ACGATAATGA TCCGCGTTGT CGTTGTGAAC GTGGCTTTTC GGACACTTCT GACTTTTGTT TCTATCCCGT TTTCTTTTGT AATTAGACCG GTTGTGGTGT
CCGTTCTAGA GTAAGTCCTT CTTTTTACGT TGACGTTAAT GACCCTGTTT CCCTTGTACT TACTCCGCGG TGTCTTTCTT CTTCTGTGTG TTGTTGACTT GGCTCCTGTT
ACGCGGAAGT CCACATCCGT TTCTAAGATG ATGTCGATGG TCCAGTGATC GGTGGCGGAG GTGCAGCTGC TAGTCTACGA ACCCGTTAGC CTGTCAACTT TGTCCGTGCG
GTCTCGGCGG TATCACGACC GTGTAAAGTG AGTTAAAGTG TAATGAGTAC GGGTCCCAAA AAGGTAACAC CCAACACTAG TAAGGACTCG GCGCAAACAA ACTTGGTCAC
ACCTGTGGCT ATTCCAACGG TAGGAGTAGT TGATGACCCC TTGGTCTCAG CGGTGTGAAT CATTTCGTTT TGCGTCACAA ACCTGGGTTG TTTTGGTCCG AGGTGAGGTG
AACGCCACTC GTTATTCGAG CGGGAGAGGA TAGACTGTCG AGCTGGAACC CGCGCAGTGG AAAGGTGAGT CGGTGAGCCC GCTTACGCAT TAGTGGTTGC GAGAACTTCC
AGTTCGTGAC TCTCTTCGGC TGTGTCCTTT GGGATCGGAA TGGTAGACTG TCGTCCACGC ATCGTCAGTG ATGGTGTCCC AACGGTACTT ATCACTTTTG GGGTGGTCTG
GGCCTACGTC TGGGCTTCTG TGATTGGTGT AAGAATCGTG TCGGAGATCA GGATTCCGAG GGAAGTTCCT GTGACGGTTT CAAACACCCC TGTTTGTACG TCGTGGCCGG
TCAGTTGCGG CTAGCCGCCT GACGCCGGTT CATCCAGGGA AGACCTCGGC TTCGGTTTCT CGAGCGCGGC GCCCCACACC TCCAGTGGTC CACGTGTAGT ATGCCACATT
GGTCCGGCCA TCTCCTACAC CGTGCGCGGT CTTTGGTTCT ACTTTAGTCC TAGTGGCGTT GACGTTGTGG TCGGGTTTTT AAGTGACGGT CGTTCTTTTT AACGTGGGTT
TGGTCTCACT GCCCCACGTC CACGTGGAAT GTGTTCCGTT TACCCTTACG TTTACGTTAA TGTCTTTCTC CCCCCTTCTG CATGTATTCT TCCGTTTCCT TGTGTGTATA
CTGCAGTTGG TTGTTCCTTT GGAAACGTTA TTTCTACCGG TGACAACGTT AGTGCCGTTA GTATTCTCGG GTTAGTTAGT CCGACATACT GTTATGGTAC CCCCTACATT
CGGGTAGGAG TCTCTACGTC TCCACCCTCA ATGTGTATTG AGGGACCGGT TGGTGTCCTA TTCTCTTACC TAAGAACGTG GTCCCCAGCA ACCAAGGAGC AGGTGTTGAG
TGTCCTGATC TGTCGGTTCG TCTATACTCT TTTAATTCGT AATGTATGTT AGGGTCCGTT TGTTTTAGAC GTTGTACGGG AGGCGAGTGT TTAGAGTTGG GTAATTGAAG
TCGTTTTAGT GGCCACGGGT GTTAGTCCAC GCTGTGCGGT ATTGGTGGGG CGTACCGTCG CCTCATCCAT TGTCCCAGTT GGTGCTACAT CGTGAGTCCT AGTTAACTCT
GCAAACCCTT CTTACCCCGG AACATACCCT GAAAACTTTG GAAGAATTGA AGCCCCTGGG GCTGTAGGAC TTAACTAGGT GGCGTGACTT CGTGGAAATT CGTGAAGTGG
CGAACGACAC CCAGTCATCC ACCCCCCTGG TGACAGAACA ACCTTTAAAA AAAAAGAAGA TCCAATGACA TCGAATGACC GAACAGTCAT TGGACCACTC CCGAGTGGAA
TGGGACGGTT GTCGGAAACT ACGGCCATCG GTGTTCCTAC CCTAGTTGCG CCCCACGTGA TATGTACAGT GTTTGACGGA GATCACAACC AGCTCGGTGG AAACAGTCCC
CCTTTTGAGA ATTTACATGG AGTACCCCAC GGTGAGAGTG TGTGAACGTC TTTGTGAAAA ACGTGGAAGG TGCGTCTCGG TGCCGTTCTT TGTGCTCAGG GTTCAGGTTT
TGGTGGTATT CCGCTTCCTT CATTTTGGTT ATTACGGCAC CCGGCGGGTG GTGCGCTCGT TGTTTAGGAC GGTGCCACGG GTGGTCTGGT TGTGGTTATA CCAATTGTCC
AGCCACTTGT GGTAATGGCC TTATGGCGAG TTCTCGACGG CGTGTGAGTC GGCTTCGTGA CCTTGTCTGT CTGGGTCCAA GTCCATCCTG GAGGACCTTG TGGTGGTGAC
GTTGTGTTTC GGTTTGTCTT TTTTGTCTAT CCGCTTGAGA GGTTCCTCTG GGTTTTTGTG TTGGCCGTTC CCCCTACTTA GGTTACCGAC CCTTCACTTT CGTATCGTTG
TGTGTTGTAT TCGTTTTGTT ACACATTTGT ATTAGTCGGG TTAATTCGAA AACCGCTCTA GGCTCGTGCT GTCTGGTGTA CCGCTCCTCT ACCCTCCTGT TCTCTTTTTG
GACCACCAAG TTGGTTCGGT ATTTGAAAAC TGGGTTTGGC GGTGGCCTTA GAAAATATCC ACCATGGGAG AGGAACTAGA GTGTTCGTCA CCTACTTGAG TTGGAGCCGC
GGGGCAGAAC ACTTTCGACC AGCGGTTCCG ATTGAGGATC TAGGGCGAAC CTGCCACACC CGAGCCGAGG CGAGAAATCG CCTTGAAGGT GTTTAAGAGA GAGCGGTGTC
GACAGCCGCC AGAAGACGAC CAGCGAGTTG GTCCGCGGTT TGGGTTACGA GGACCCATTC CTCGCGACCC TCGAGTGGTC GAAAAACTCC CACAGGAGAG GTTAAGGTTC
CTATTCAAAA CGAAAAAGTG AGTCGTCGTT GAGCACGTAC AAGAACCGGA CTACAAGTCG TACCCGGTCT TGGTTAAGTC CACAACTGAG TGCCTAGTGC ACCTTGACGA
GGTGTTACAC TCGGCACTAA GATCGTGCTC ACGGGTCCCG GGGTGGTCCC CCTCAATACG AAAAGTTTTT ACGGGCGTGT AGGAGTTGCT ACCAGTTCGT AAATTGGGGT
CTAAGTCAAC CTAAGGTCTA CTATAGGAAA TCATACTTGG GGACGAGACG GAAAAATTCC CGGACTGCAA AACCAGCGCC GCCCCCTGCC CGAACCCGGA ATAGCCCATG

CTATCATCGG CTGAGTGTCC GGGGCCGAAG GAGTAGTGGT GAGTGTTGAA GTTAGCGCGG TCCCTGGAGG GCCCAACCCC AAAGTCCGCC CCATCCACAA CCCCTCGACC
AGAAGAAARAA GAATAACGCG AACGCGAATC CGAAACGTGA GAAGTTTCGT GCACTTCGTC GAAGGTCCTA AAAGGATCTA AGTACGAATC TGCAACTTCA GAGGTACCCG
AGGTGCTCGA GTCTCTTGTT CGGACATCGT TCGAGAACAA GTCTAAACCA TCGTCTCAAG AATAGTTTGG GTTCCTGACA CATCGTCAGC AACAAGTGGC GGTGCTGTCG
GAGGAACAGT CTAAGACACG GTAGGTCCTC GTCTGGACGT CGTGACTTCA GTTACGACGA TCGACCTGAG TGACTCCGTC CGCTCGGTCC GAACCTGCAG CGTACCTCAG
ACTCAGGTGC GACGTTGAAC AGGTCGTGGA GAGCGGCCCA GTCCGTTAAA AGTCAGTACT CAAGACGGTT TTCATGGGTC AGTAGGAACC CCTAGGGGTA TCGTGAAGAC
ATGCGGAGTG GTCGAGATCG TCAAAGCTGT CGCTCCGATA GCAAGTGATC GTGACTCAAC CATTTCAAGG TCGTCAGTGT TATTCCGAGT TGTGGTTCCG ACTTCCGGTT
CCGTGACTAC CCTGAAAAAC GACGTTCAAG GTTTAAATAA AGTGCACCCA TCCAGCCATG CTTAAACGTA AGTGGCGGTG TGTGTGGTGC ATGTGTAAGT CCTCTCTCGG
GTGGCTCCCG AGCTAGAGGA AAGGAAAAAC AGTGTCAGGT CACAACTAAA TGTGTTAGGT TAAACATCCA TCGTCTGCCT GTCACCGGTT CCCACCGCCC CTCAGACCGG
CAGTACTGGT TAACTATGTA TAGAACCAGT CTGTCGGTGA GTGACGACAG GGACGACGTC AATCAGTCGA ACCATGTTTC TCGTAGTGGT TTCTACAGTA ACTACTATCG
TCTTTATGTT ACGTCAGGTG TCCGTGGCAG GGGACCCCCT CTCATCGGCA TTATGAAGGA ACAAACCTTG GATTTGAAAC CTATCCCCCA CCGGTGTGTC AAACTTTGCT
ACCTCTTGAG TGGTTGTGCG TGTTTTTTTA AGAGATGTCC GAGCGGGCGA GCCCTTTACA CGGACTACAT TCTGAGGCCC TGTGGGTCCC GGGTGTGTTG TATTAGTAAA
ACAAGTCCAA ATTGGTGTCG AGAGTTGGGC GCCATAACGT CCGCCGCGCG GTTTATCCCC GGTCGGTGAG GACGCCCCCA AGCCATCGGG TACGCCAGTC GATCCAGTCG
GAGGAGTGTC CGGTGGAAGG TTGACGACAC CAGGAGTTTG TGAAAAAGGG TTGTGAAACT CTTAAACCAC AGTAAAAAGA ACGTACCCTT CTCCTGCATT GGACGTGGCA
GTGGTGGTCA TTTTCTTATT AGTTTGCCCA TCAAGCTTTT GAGTTAAAAT TGTTCCACCA GCCGTCCCTC ACTACGCTAC TAGAAGAGCG TGTTGGAGGC ACGGAGAGGG
GTACCAAGCC CTTGTCTTAG TAAACTTGGA CAACAGGTGT TTATAGGGAC AAGCCTCTGT TTTTAACACA ACGGAAACAT CGCGGTGTGG AGGCGTGCTC GTAGGCTCTT
GCCTGTGTTT GGAAACGCCT CCCCGACGAC TCCGTTGCCC TCCAACGAGT TGTGCACCCA CGTTGGTCCC TTACCAAGTA GTGAGTGTAC GTGACGTAAA CGTATGTCAC
GTTATGGACC CTGGCCCGGT CACTATCCTA TGGTGGCCGT TGGCGCACTC ATATGGAGTT TAAGAAGGAG TTCTACAAAT GAGCAGTCAA AGGGCAGGGC CATGTGTTGA
CTCCGCTGTT TCAACTCAGC TCGGACTTTC AACACTAAGG GCCTGCAGTA CGCCCGTTAA CCCATTTACG GGCTGTTGGT CGTATCAGGT GGGCCAGCTG TAAGGAACCA
CCCCATACAT TATCCGCGGA GGGTGCACTC ACCACACCGT CCGGATATTT TGTTGGGGTT CCGCGGGTTG GCTCCCAAGA CGACCCTTTC CCCCTCTTCC CCGGCACGTC
GATCCGTGGC ACACGTTATC TGAACGGGTA CGAGGGTTTT GTGAGATCGT AACCCCCATG TGTTCGTGGC CAGCTTAGGG CTGACGTACC AATATCCACC TACCGCCTAT
CCTACGTGTG GGCCTTTACA ATCTCTCCCT CCATATCATC CTCAAGCCGA TGATAGGAGT TCAACGCCCG GTGACAGGGT CACCGAGGAA CTTTATCTGC CAATGGCGTG
CCCAAGTGTG TTAGAAAAGC CTTA
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2.1 Dyadic intersection of a sequence and its inverse

The following proposition holds for any type of alphanumerical sequence.

Proposition 2.1.1

“Given any arbitrary numerical or alphanumerical sequence x, of length N, one may obtain its inverse as x' of length N. The
sequence X, and its inverse x,” are pairwise intersected and all matching symbols are identified. Two matched symbols are
fused as one. The sequence of all fused matched symbols forms a palindrome sequence”.

Example 2.1.1

Comparison of the first 70 nucleotides s, of the virus genome S1 and its inverse s,

S ATTCCGAAAA GATTGTGTGA ACCCGTGCGG TAACCGTCTA TTTCAAGGAG CCACTGGGAC AGTGGCCCGC
s;”' | CGCCCGGTGA CAGGGTCACC GAGGAACTTT ATCTGCCAAT GGCGTGCCCA AGTGTGTTAG AAAAGCCTTA

The pairwise intersection of s, and s,' denoted as sNs;? is CCGAAGTTGAAGCC. This sequence
CCGAAGTTGAAGCC is a palindrome sequence. The unmatched symbols are denoted by the don’t care symbol #. Now,
the resulting pair of sequences is represented as:

F# 4 4t SR S R R 4 # 4 4
!;c_IG/ FY Cloe Lo Ol e
(CL) Loop

(CL) (CL (CL) #j\CL) (CL)
### 4 FHA RS R A R ### Hi#
it
[ I I [ I I

Open Close Close Close Close Close Close Close Open
Loop Loop Loop Loop Loop Loop Loop Loop Loop
Length Length Length Length Length Length  Length  Length Length
OLL=7 CLL=8 CLL=4 CLL=6 CLL=78 CLL=6 CLL=4 CLL=8 OLL=7

where # refers to don’t care symbol, OLL refers to ‘Open Loop Length’, and CLL refers to ‘Closed Loop Length’. The value
of'an OLL is calculated as 2n+1, where ‘n’ is the number of don’t care symbols present in the pair of sequences. The value of
a CLL is calculated as 2n+2, where ‘n’ is the number of don’t care symbols present in a single strand. The OLL and CLL
values calculated for the above example pair s,Ns," is given as {OLL=7, CLL=8, CLL=4, CLL=6, CLL=78, CLL=6,
CLL=4, CLL=8, OLL=7} or simply written as {7, 8, 4, 6, 78, 6, 4, 8, 7}. Note that the value of an OLL is always an odd
number and the value of a CLL is always an even number. Note that the sequence pair s,Ns,” is an open-ended pair. Now
the graphical inverse of the sequence s,Ns,”" denoted as (s,Ns,")" is CCGAAGTTGAAGCC. It is observed that s,Ns,™ =
(s{Ns;")", where the symbol =~ denotes the binary relation ‘graphical equivalence’, meaning the sequence is a palindrome.
Moreover, the sequence of loop values also exhibits palindrome property. In this case, the maximum CLL value is 78 and the
minimum CLL value is 4.

Example 2.1.2

Consider the sequence s, given below and its inverse s,

S, CTTCCGAAAA GATTGTGTGA ACCCGTGCGG TAACCGTCTA TTTCAAGGAG CCACTGGGAC AGTGGCCCGC
S,”' | CGCCCGGTGA CAGGGTCACC GAGGAACTTT ATCTGCCAAT GGCGTGCCCA AGTGTGTTAG AAAAGCCTTC

The pairwise intersection of s, and s, denoted as s,Ns,”! is CCCGAAGTTGAAGCCC. Now the graphical inverse of the
sequence s,Ns,” denoted as (s,Ns,")" is CCCGAAGTTGAAGCCC. It is observed that s,Ns,” = (s,Ns,™")", where the
symbol = denotes the binary relation ‘graphical equivalence’. The sequence CCCGAAGTTGAAGCCC is a palindrome
sequence. If the unmatched symbols are replaced by the symbol #, then then the resulting pair of sequences is represented as:

14 4 hI## ######################################Y##\[# ###\[##\
é] g eT Clos Loop

(CL (cL) (CL) (CL) (CL) (CL) (CL) (
###)\ FHEF R R R J\ j\###

L I
| | 1 T T
Close Close C]Dse Close Close Close Clusa Close Close
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Loop Loop Loop Loop Loop Loop Loop Loop Loop
Length Length Length  Length Length Length  Length  Length Length
CLL=6 CLL=8 CLL=4 CLL=6 CLL=78 CLL=6 CLL=4 CLL=8 CLL=6

where # denotes don’t care symbol and CLL refers to ‘Closed Loop Length’. The value of a CLL is calculated as 2n+2,
where ‘n’ is the number of don’t care symbols present in the pair of sequences. The CLL values calculated for the above
example pair s,Ns,” is given as {CLL=6, CLL=8, CLL=4, CLL=6, CLL=78, CLL=6, CLL=4, CLL=8, OLL=6} or simply
written as {6, 8, 4, 6, 78, 6, 4, 8, 6}. Note that the sequence pair s,Ns,” is a close-ended pair. In this case also, the
maximum CLL value is 78 and the minimum CLL value is 4.
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On the notion of ‘Self Similarity Index (SSI)’

Let us consider the sequence x, = 1,2,3,4,5,6,7,8,9,10. Now x," = 10.9.8.7.6.5.4.3.2.1.
Both the sequences are compared. It is observed that not even a single match is found. The number of elements in the
sequence is 10. One finds the ratio of ‘0’ to ‘10’ to be ‘0’. For convenience, one would call this ratio as ‘Self Similarity Index
(SSI)’.
x= 1, 2, 3, 4 5 6, 7, 8 9, 10
x'= 10, 9, 8 7, 6, 5 4, 3, 2

So, SSI of x; = 0. Let us consider another sequence x, = 10,10,10,10,10,10,10,10,10,10. Now, graphical inverse of x, is x," =
10,10,10,10,10,10,10,10,10,10. So, X, = x,". All elements of X, match with all elements of x,". In this case, SSI of x, is 1.
This means that the SSI values range from 0 to 1 for all sequences. Therefore, one could attribute a real number SSI value to
any sequence, from the cantor set [0.1]. Now the parameter SSI is formally expressd as SSI = (n/N), where n is the number of
matches found and N is the number of elements present in the sequence.

Propostion 2.1.2

One can interpet a discrete Hibert space ly: (N—«), which is a sequence space, as a disjoint union of potentially
denumerable subsapces, each having a unique SSI value.
This proposition is a self evidential truth.

Propostion 2.1.3

Every SSI based subspace of the discrete Hibert space ly: (N—) is potentially denumerable.
This proposition is a self evidential truth.

2.2 Dyadic pairing of nucleotides in a sequence and its inverse
The following proposition holds for any type of virus genome sequence.

Proposition 2.2.1

Given any arbitrary nucleotides sequence x, of length N, one may obtain its inverse as x' of length N. The sequence x, and
its inverse X, are compared and all of the natural pairing of nucleotides are identified. The sequence of all such natural pairs
of nucleotides <A,T>, <T,A>, <G,C> and <C,G> forms a palindrome sequence.

Example 2.2.1

Natural Pairing of s, and s,

S, ATTCCGAAAA GATTGTGTGA ACCCGTGCGG TAACCGTCTA TTTCAAGGAG CCACTGGGAC AGTGGCCCGC
s;”' | CGCCCGGTGA CAGGGTCACC GAGGAACTTT ATCTGCCAAT GGCGTGCCCA AGTGTGTTAG AAAAGCCTTA

The sequence of natural pairs of nucleotides along with don’t care symbols is given below.

HHHHHHH< A TH##-#HHH< G, C><T,A><G,C>###<C,G><C,G>#<T,A><G,C>#HH<T,A><A, T>##<C,G><G,C>##<T,A><
A, T>#HH#H<C,G><A, T>#<G,C><G,Co#H<C,G><A,T><C,G>HHHH#HH<T, ASHH#HHHH

The sequence of natural pairs of nucleotides along with loop lengths is given below, and this is a palindrome sequence.
15<A, T>18<G,C><T,A><G,C>8<C,G><C,G>4<T,A><G,C>8<T,A><A,T>6<C,G><G,C>6<T,A><A,T>8<C,G><A,T>
4<G,C><G,C>8<C,G><A, T><C,G>18<T,A>15

Proposition 2.2.2

Given any arbitrary nucleotides sequence x; of length N, one may obtain its inverse as x™* of length N. The sequence x, and
its inverse x,” are compared and all of the unnatural pairing of nucleotides are identified. The sequence of all such unnatural
pairs of nucleotides <A,C>, <C,A>, <T,G> and <G, T> forms a palindrome sequence.

Example 2.2.2

Unnatural Pairing of s, and s,
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S ATTCCGAAAA GATTGTGTGA ACCCGTGCGG TAACCGTCTA TTTCAAGGAG CCACTGGGAC AGTGGCCCGC
s;7' | CGCCCGGTGA CAGGGTCACC GAGGAACTTT ATCTGCCAAT GGCGTGCCCA AGTGTGTTAG AAAAGCCTTA

The sequence of unnatural pairs of nucleotides along with don’t care symbols is given below.
<A,C><T,G>#H##HHHHH<T,G><T,G>HHHH<A, Co#<C,A>#HHHH<G, T><G,T>##<A, C>#H<C, A>H#HH#<T,G><T,G>###
HHH<A CH<C, A>###H#H<G,T><G, T>#itttitiiiHitH< G, T><C,A>

The sequence of unnatural pairs of nucleotides along with loop lengths is given below, and this is a palindrome sequence.
<A,C><T,G>22<T,G><T,G>12<A,C>4<C,A>14<G,T><G,T>6<A,C>10<C,A>6<T,G><T,G>14<A,C>4<C,A>12<G,T>
<G,T>22<G,T><C,A>

This computational tool of dyadic intersection of a sequence and its inverse is applied to the actual virus genome sequence
S1: >NC_001639.1. The ‘single-strand sequence’ obtained after point-wise intersection of S1 and its graphical inverse S1is
given below. The don’t care symbol # represents those characters which are not matched.
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HH#HEHHHTH
THESFHHTTH
FHCHAFHE##
HHGHEHHHHC
HTHECHH# 4
iiddidddssai
liidisddidi
HETHEHGHEH
FHHHHCHTTH
HCCAHH##AH
AffHHHHHEH
#GAFAHAKAR
HEHTCHE# 4
HTCTTH###4
HTHCHTHHH4
HGH#HHHCHE
A##HH#THETG
HHTGHHHCHE
FARHFHHHHC
HGHCCTH#H#4#
#TH#HH#ARG
TTHE# S #
A####GHTGA
THH###GHHGA
liidisdidi
HTHEFH S HH
HCAHTHE##4
FHHHFHATHT
HGHTGHE###
HGHHGHE###
#H#GHEHHAC
TGH###HH#GH
#H#HEHCHAS
CHETHHCHH#
THESHHEHH#
FhfHEHHHGH
HTGHGH####
HARGHHEH#HH
FhRfEE RS
#H##EHHHTC
TAH#GHH#CHTH#
A####GTGHT
HCHGHHCH##
(EiEEsEEEE
FhfdEH RS
HAHAHHHEHEE
GATCH##G##G
HHEAHEHTHEG
####HCGCCHE
FHEHHHTHET
CHHE##GHH##
#H#THECHTHC
HGHAGHHGHE
FHHCCTHEHE
HAFHHEEEEE
ACHH##AHH#H##
FHf S
CHHESFFHFHHT
HHTGTHH#CHE
liiddiddsdi
HERHETHE#H
HCGHCHE# 4
A##HHH#THEG
HHHHEEEEEE
CHH###THHH#C
fEZNEEEEE
H#TGTH#A##G
AGHT#A##4G
liiiiiddiii
#H#tEHHHAC
HGHHHHHHH
HHGHATH##4
CH#######
#TTTGH##CH
FEHHTHESTH
HTHATHHCHE
FHEHEHHTHE
TTTH#######
####HCGCGHT
FHHHHCHTHE

#THEFHGHAG
fEEEEEINT L
CHCCHHTH##
CHH#H#THFAF#
#HFAFAH
AHH#GHEHH#H
HHHHGHTHTH
THGTHH#GH##
CCH###HHH#A
#HAHGHGHTH
HHHGHCHTH#
#HHfEHHFHHC
iiddsddssi
#hE#HEHEHC
THTHEHH###H
#THHHHRHCH
ATH#####4G
$AHHHCHEHS
#HHAHGAEHH
FHATHTH#HC
#H#H#HCCHCHT
#HEHHECHACH
HHERREHHATH
CHHTHHGHH#
iidddsddsdd
THTHEF### 4
#H#fEHHHCT
HFHCHTHTHHT
#HCHHAFHHH
iiiddsdadd
HHEREHHHAT
HH#GTHHCHAG
FHHFHCHARE
FHHHEHCHES
FhEHE RS
GHGHHH#CHH#
GHH###GHH#AH
ACCH####CC
A#FHHCHEHH
GHHEH##CHHEHT
#HHfEHHRAC
#hEFHHGHES
HH#HHHCHAR
HETHTHHEHTH
HEHTHEHHCH
THESRFTHE#H
HGHGHHHHHH
HGTHEHHTTH
HHEHREHHHGH
FTHEFHH RS
CH#TH#THTT
CAR###H###
HCCHEHTHTT
HHAhEEH AR
#TC#TAGAGH
HERRTHESHH
FHECHAHHTH
HCHAKCHAHS
#H#HHCCHEA
HHAREHHGHE
H#H##FARFHCH
HHGHEHH#AS
HHRRTHERHA
H#GHCAHGHE#
HCHAGHH#TH
FhEHHHHAEH
HHCHEHH S
FHTTHEH#H4
TH####HTTGH
AGHCHH#CHHH
#CT#GAA#AA
HHHCHERS RS
#THEHHCHEG
HCHACHH#AS
FRETHESSHH
HHTTTH##HC
AAH#CCHHHHT
THTHEFH# 4
H#TGGHT####
HHEHHCHGHEH
THCHEHH# 4
FHEREHCHES
HH#fEHHRAC
#HCHGGHAH#
HHSREHHCHE
TCH#AGHTCH
HHHHHTHAGH
#HHHHAFHCH
TACCCH##C#
FHhhbE AR
FHHRAFHFRSE
HARHEHH RS
#THEH#THGHG
fEE RN T L

FHEHEHGHEH
AGH##GGHHT
CH#CHH#FHHC
#HECHEHHAC
#HEHEHHECH
#GHHEHFHHHHC
GH###H#dt#
HEHFHHHCHE
FHEAFHEHES
#HGHHECHEHC
FHETHE S H
#HHCHFHARH
TGH##TH###
#HTHEFHHHH
GH###H#H##
#HETTHHGHC
##GA###GGH
FHEHFTHEHH
#HEHEHHGHE
#HEHH#HCTAS
[2NEia A1
FhEHEHHCHE
HEHHEHTHEH
HHHCHEFHHH
DAAHH#CHHGHE
FHEHHCHESS
$HHHAGHEHH
CHH###HCTH#
THGGHTH#CH##
CCHH#H#H#H#HTH
GHH##GHHEHCH
CHH##CHH##
CT###GH##A#
FHEHFHHGHE
#HHCHGHETH
GHGHTH####
#####GCCAH
CHH##HH#GHHIA
#GHHTGHTTH
FHEHEHATHE
HHAHHHHFTHE
#HCHEHAFH#
#HHHHFHTGCH
GCHH#HHHHH#T
THCHEH####
#####ACAHH
GHH#TGH####
HCHARHFHHTH
FhEHEH RS
HHHTHEHCHE
#TGH##GHEC
FTTHEFHHHH
TCHTHAH####
TT####TTCH
H#CHH#CTGHH#T
TA######AA
FHTAFHAHHH
FhEHEH S
CHCTH#####
#HHHCHHTGH
#HCHHEHHGAH
$THETHEHHA
THHGHE####
LE 2N
#GHEFHHCHC
FHETHAHHCH
FHETHCHEH#
#HHHCHFHHH
FHHCTCHHH#
#GHHAHHHHHS
#HEHHARTGH
GHH#THHGHAH
#HH##FHFHCA
FHHCHGHEHT
THAH#THHH#G
AHH#GHGHHTH
TCH#####TG#
#HHH#GHCHGH
FHECHCHEHF
FHETHGHEH#
#HHHHHHGAE
GGG#CH#A##
#GHTGH#AKH
FhEHEH RS
#HHHHHACHE
GH#ttH##dt#
TTHHFHHTHT
TA##GHCH##
THEAFHH#THE
A##H#HCHEFH
HHGHHHCHEA
AHHGTHH###
CGHH#H#HH#THE
#HHHCHAGGH

FEEEEHEEEE
CHEHHGHTHC
FHEREEEESE
#HEHHHAR
#H#TTGA#GH#
CHETCCHE##
FHEECHCHE
HTHHHHHHHH
#HHHCHEHAA
GCHEHHGHHH
FHEETHERHC
FTHEFTTHEA
##CARH#THE
TGH####TH#
GH##H#THCHA
$HEHGHARSE
ACH#######
iiidddaadsd
FHEHHCHTHE
GHARHH###TH
#HCHHGAR##
#HEERFHEHC
FHEHFTTHTH
HHHTHEHHHH
#GCT#CH#AGH
#HEHHHEHC
AHHHHHGHGH
FHEHFHHTCH
HHHHCHTH 4
#HHHHGHEHC
FTHEHHHHHT
HHETHEHREG
#4444 44CAT
##CHA##GTA
#RAEHHHCGHT
#TGHEH#CCHE
FHEREHEE S
#HERHHHTHE
##H#GGGHH#CH
CHEFHHCHTH
FHETHEHEHE
#HHCGHHGHHC
#GHGTCH###
GGH#H#H#####
FEEHE RS E
FHEFTHTGHT
iidzaazsdad
HERFHHHCHA
FTHEGHE###
$TCHTTHTTH
FEHHCTHE##
A4 4 4 4 T A
CHEFHCHEH##
LINZEEZ IO
GHEFH#GHHA
A#AFHHTHTH
GHEHH#CHCHE
(A2 INT IS
GHES#HH 444
FHECHTHEHA
CHE#H#####
#TGTHH####
CA#CTHE##4#
#HEHHFCHGHT
CHGH#TH#GHCH#
HHEHHHHT
FHEHEEEEEE
FHEEHEEEE
#THCA###TH
H#CHEHHHHHH
LEZINEE TN
FHEHHHCHGH
GHH#GHTHTH#4#
$AFARHFHGHE
HCHERFHHH#
AEGHEHH#H#CH
FHCHEFHHTH
THTH####HTG
#HH#HTTHTT
#ACTHHH###G
$THERHCHEH
A#GHEHHHHH
#H#HTHGTHT
[i28533233 21
FHCHEFHHHH
AR HHHCT
CGH#CH#GH#
HHCHEHHHHH
FETHETHCHE
#HATHCHEGG
THE###THEH
HHTTH 444
HETHEHCCHE
GHEHTHGGH#

$AEHHHHGHE
$HEHHHACHE
CHCHTHGH##
#CHEHHREHE
$ARFTHEHH#
TTGHAR####
THE#FHHH4C
H##RFCHEC
FHERHCHEFH
FHEGHEHEHH
[l 2222
(3232223 N
bR EEREAE
ARHHHGH#TH
AR THEHHHCH
$HEH#HHCHC
#AREHHHTGH
At ##ARFHHH
A HHGHAHTH
GH#AGCTH#CH##
#CCTH##GHG
AHGCHEHH##
AREEHHHTHSE
FCHTHE###4
GHTH#EH#H##
FHGHEFHCHE
#H#HHCHTATH
THE#FH S 44
HCHHAHHHHTT
TTH#####CH
FEEETHETHE
$CHERFHEHE
$THTAGTH##
#HHHHGHAGH
#HHGHGGHHC
FTHEFHTHE S
TTHEF#HH4T
HHHTAFHCHE
TAHF#####CH
FTHEFHTHEH
#CHEHHHCHG
HHGCTHTH##
FREHEHRE
#CHEHHCAHH
$REHEFEESE
(22322 IN 2 1€
#GHAH#A#HC
#HTHEAGHH#
TCA####4G#
FHEREERECH
FTHTHGHCHG
#CHRHCTHE#
#GHAHTHEGH
FHCHGHEHTH
AFRFTHEHGH
GHH#GACH###
FHEHHRRGHE
A#HHHGTHAY
FECHEFHEHE
CHTHH####GT
FHEREFREHC
FHEHEFHECH
FHERHCHESE
$GHCGHCHE#
FHEREFREHA
CHACHH# ## 4
TGTHA####T
$HECHAGHE#
CH###GTH#C
FHEGHEREHH
FEER RS
FHEGHEHRSE
$AFARAHEHH
#H##GTH#GTC
FHAFHCTTHE
FHECHEHERE
(323222332
HHHHCHEGHE
#CTHEHCHH#
FETHEFHEH#
FREHHTHESA
(32332332 2€]
#####HACAE
R
FHCCTHEH##
GHGHH#GGTH##
GH#####AHH
THEFFHTHEH
FHECHETHEH
GH##4TTHGT
FHEFRFHGHE
4 # # # ACGGH
FCTHEHHHHT
FERFHTHEGH

#RFTHGHCHE
$HEHTCHERS
$HGHEFHAHA
AT AR
FATHETH 4
$THETHEGHE
(323323222
FHETHARSH#
HCHHHCHEHH
FHEHEHHHGH
(22N R
THEFFHHHHT
CH##H#CHEC
#HHHHHATHA
Af####HHAC
A ##H#HHEG
FHHHAER
(3233223221
THEFHCHEHH
FHEREEREHT
liiddzaddti
FHEHGHEHAE
FHECHEHEHH
$HTHAFH#CH
FAEHFHCHTH
#GHEHHHHHC
(22322222
$HERHGHEH
FHCHEFHTHE
liiddaaddti
CHEFHHHH##
GHE####4#4
FHECHEGTHE
FHEREFRREE
R EREHA
HH#GCGHGHTH
GHERFH#H##
#CHEHHHHHA
FHEAFERE
AHHTHCHEHC
$HATHCHEAS
FHTTHGHHTH
#H##GHCTHGA
FEEHEHCHEE
L2222 TN Jele]
THGHGHE###
#CCGHHF#GHE
(iiadzasdti
THE#FHHGHC
CHE#HHHHTH
S
#H#CTTH###C
GHEACHHH#T
FRETHEREHH
CHE##AR##C
FHERGHRCHE
THEGH#AHH
####ARHAAG
FHGHEFHCHE
GH##4GTTH#
(iiddzaadti
THEFHHH
THE#FHAFHE
FHGHETHEHG
FHERHHRGHA
GH#TAR#H#T
FHTHERR S 44
$CHE#CHERA
R HGHR
TCH#CA##CCH#
FHEHEHHHGH
ATHE#THEH
FHATHEHH4T
##CH##GAGAT
FHTTHH# 4
THCTTTHTH#4#
FTTHEFHE44
HCTHTTHTH#
THEFFRH
FHEHHCHEHH
FHCHETTHE#
THEGH####
FHEREERETH
#CHTHCHEH#
FHCGHTHEHT
$HEHFARCHE
#CHEH#HRGHE
FAEHGHEHHH
FHEETHEHCH
FHGHEFHHCH
$HHCCCHEH#
AR HGH
H#GHGHEHCHE
GHE#H## 444

FHTHETHETH
FEEHTTHTH#
#GHE###HAC
#CH##GHATH
CGHH#H#GHHHG
FEEHCCHEHFH
TAHE#HHH 4
FEARTHEHHH
AT
FHCHEHHHHH
CGA#######
$HEHHCCHES
A##GHH#HGHC
FHAFTHEFHT
FTHAAFTHAH
FHCGHEHGHE
#EHEAEH
#HHCTHEHGG
#CTGHACHAH
FHHCHFTCHH
HCHHHHHHCH
CHEFHHTTHE
$HEGHEHCHE
(3233233 e
#GGHH#TGGHG
GHAHFHH####
$HGHCHGHHT
ARH#THEHCHG
THE##HARHH
FHACHEHARE
$CHE R A
GTH#TH##GA##
$HEH#ARHCH
FHHH AR
FHHHHHTHCH
##THTHGCGH
[2IN 222322
FHERFHTHES
FHEHFHCHHT
CCATHTH##T
$HEHECHEHG
(3233223221
FHCTHEHHTA
FEEHEER A
$CHEGHEH##
(323323222
#HHHGHEHASE
#CHTGHFAHH
(323323322
GGTH#CH##TH
FTHTHEHHH4
CHAAGHHTH#4
TTHE####4C
THEFFHHHTH
FHCHEFHAHH
FHTHEHCHHT
CHEFRTHEH##
$TCHEFH#H#
CHGA####AH
FHETHER S
TTH#####TC
#CHEHHGHHG
$HEHCHTHCH
FHGHEFHHGH
CHGHTH#TH#
#HH#HHHCCGH
$CHEGHITHE
$HEHGHIGHE
#ARREERAHS
(3232211
FHCHEFHHHH
CHE#HHHCHE
$###THGTGH
#CTHETHCHE
FHEHCTHEH#
$CCHEFH###
$RACHEH###
THECHEHHHG
FHTHEGHHH#
FEEH RS
$TGHEHHCHE
GHGHEA#CHE
FHFTHCHHH#
THEHGHE#H#
$THE#HHHHG
(32332232 1€
HE#RTHTARE
FEEREERAHT
FHEGHEH A
(22N
#CCAAGH#GH#
###GAGT#G#
FGHGHHHH##
$HHHGAARH#

Study of Certain Corona Family Related Viruses Based on Percentage Nucleotide Concentration and Golden Ratios and a Novel Sonic Attack

© 2021 London Journals Press

Technique to Deactivate all Mutating Viruses

Volume 21 | Issue 1 | Compilation 1.0

THCHTH##TH
#AkHHEHHEHC
HHHHEEF S
A####TTHCA
##GTHTCCH#
HCHEHFHGHEH
HHHHHCHATH
#HH#THFCCGT
###CCA#AHH
AHCHEHFHHH
HHGAHHH#HTH
HEHHEEF S
FHEFFHHEHEA
#EHHHEE S
THTH#HHAHTH
HCHHTGHEH##
CHH#####THC
#CTHHETHCHE
HGHH#HGHEHH
###CCH#ARC
#HEH#H#HCC
FHETHESEHH
HCHEHHHFHHH
FHAFTHHFHTH
HCHHGHFH#H
#HEHHCCHTH
HHGTHEH#HHG
AHHAFHTHT#
CHEFTHHH##
TH####A#CHG
$TTHETHETH
#HHHCHHICHS
FHHGHEFHHH
FARHHGHEHS
FhEFEF RS
LR EINT R L
#TTTHH#HF###
HHHHACHHCH
#HTHAFHHCH
$hEHEHHGHE
TTTHTGH####
FHHCHHCHH#
#GHHAHHHEHS
#HGHHEFHHCH
HHHHEHHAR S
FHHEEF R
TH#GA#####A
TGTH####GHA
HARHEHEH RS
H#HHCHEHFTGH
FEHHGHE S
#HEAFHGHCH
#GCHH##ATGH
HRAHHAHHHGH
FHHEEF AR
GTH####CH##
#H##CHAGHH#
HEAhEEE AR
H#H#CAHH#AAHE
#HDFHHGHEH
CHE#GHHEHHA
$HGHEASHHH
#THEHHHHHC
HHHCHTHH##
FHHETHERS
#HEHHHGARE
HRHHEHH RS
CTAGH#####
A#A#GT#G#C
FHEFFH RS
#HEHHGCHEH
GHCHGGH##4#
#HHAHHHFTGH
GH#ATCH#GCH##
#H##HAGCHH#
#HHHEEFHAG
GHA#######
H#CTHGH####
#HEHFHGHES
FHETHATHET
THHCHHFHHCH
FHEHEHTHEH
H#HGTHAF#H#G
GH###fH##
HHGHGHH###
THGH#H#CH#
iidddiddssi
#ACHH#HHGHT
#HTHTGTHTH#
HHHHTHEHTH
FHHTHFTHHG
HHHARHCHES
FHTTAFHHHT
HHTHEAFTHE

49

London Journal of Research in Computer Science and Technology




#H#ARHGRAEAE HCHH#TCAHCC ##HCHHHHCH HHIAFFHARAHE HHHHHHAREH HHHHHCAHGE HEHHATGHHIA HCHEHHGHES HEHHHHHCHE HEHHHHHHTC CHGHHATHAHH
TGHH#AH#GGTT GHCGHHAHHT #######44## CHEFHCHIAS HEHHFHTCHE CHAFHHHTCA THTHTACHHH HHH#HHFRHHGHE HHTCHIAFCH HHHHCHE##E HFHAFAGHHCH
FHFHTTHEHA HATHESEHHS  FHTHEHCHIC HHHHHHAGHE THTGHHHHHH HHHGHEHFHHA HHGHGHARHH THHEHHHFHHGH HHHCGHHICHE TCHHA#HCHHE GTHEHGHTTH
THEFHHFHTE CHGEFHHAHH HHHBFTHATE  STTHEHHHHS  FHGHEFHHHE  HHHCHATHET HFHHHTHEMEE  HHTHHICHIHG HHHCTHEHFH HHHHCTHETHE HHHAHTHTCH
FHCHEHHH#E  GHESHHEHHE THAHGHCHAF HHHTHIRSHE CHEFHHHHEH HHHHRCHISE HETTGHEHGH HHHHHTHESE HHCCHEFHHE HEEHHHCHEE  HHGHHH RS
FHTHAHTTTH  FHHHHCTHES  #HFTHARHHT  #FHCHEFARE  HHATHITHES  HCHATTHISE  HHCHARFTHC  FHHHHHCHTH GOHTHAHFHAE HCHHHHHHTH CHTHTHEHEH
#H#HEHHHEE THETHTTIGHE ACHCHTHTHE AH#HFAGHCHHH THAAHHHGHA HHH##HFHH#E #HETHGTHES H#HHFHHTGHE #HHCTHATHT #CHEHHHHHT TCTHTTTHAG
FHHHHCHEHC HHACGHTHGHT HHTHCHHHHHE TCHHITHHIGHC #GHEHHHHHH HHHHHTATHC HEHHFHGHGHE HHHFAHFHHGA HEHHTCHEHE HAHHHHHHHC THEFHHHHEH
HHGHCAH#AE HATHTHEH#S  HHHCHTHCCH  HHEHHHHHHHE  HAHCCHEHEH HHAGHRHCHHE HCHHCHEFHS  HHHHHFHHCH HEHHHHHHHE #THTAAHAHR #AGHHGTHTH
FHEHHHCHEE  RCHARRHHIE  HHGHFHHHHC HHCHGHCGTH #GGHHATHCHH HHARFHH##E HTHCHGAH#CH TCGHHH#GHHC HHRAAHH#HHHE HEHHHHEHHE HHEARHHHHC
FHEFTHAHAR  HCHEARFHHE  FHHCHTHEHFT FRRHHCHEEE  $HEHHCHEHA FTHEFHFEHE  THCHEFHH#E  THEFHHHHEE  CHEFFHHGHE THECHAR#H#E ACCHTHHCHA
FHHGHTHE#E HCHEBHHHAS  HHEHFHHEHSE  HHGHEHCHEE  GHEFHHHHHS CHEBHITHIE HHHASTHTTH  FHHHHFHTHE HHHHHTHEHE HHHHHTTHGH #HHHTGGHET
HTARFH#HAC HEH#HHTHES CHEFHFFHEEE THAHFHTTHE HHHCHARHHIC HHEHHHEHHHE CGHACHHHHA HHHHHHCHEE HEHHHCHICH HHHFHHHGHE HTHEFHCHTG
HTHEFHHH#E CTHARTHEHC HHHHCCHEFH HEHHHCHIHE  HHCHHHHHHH  HHHHGHGHEE TCCHAKHAGH HCHEHHFHHHE HHRHTHCHCC HEHH##EHHE H#HEHHHHHHC
FHEAFHARAY GHEHHA#HCG #AFHCHARHC CHHEHHHACTHE GHAHFTHEFH#F HH#HHHCHTC GAHGHTHEH# AAHGHATCHE HH#HHCHFHTH THIFHHHFHT H#HHFTHESHH
A#FHHHHCHE  HACHHTHCHE CHIAHHH#HGHE HACHHIAHCAH GTCHHFHHHCH HEHTHTHAHG HHFAKHTHCH HHEH#HHHCHIE HHHFHHHHAGH A#HH#H#HHHH#C HHTHITHTCH
FHEHFHHHCHE  HHHHGAEHHE HTHEFHCHTH HTCHGGHHHT CHEFHHHHFE  HHHHHHHHHA  HEERRHEEHE #HHHEHHHTH  HHHHHEHHCE HHRHCHEFHE  HGHEHHTHES
FHHCHGHTGC  HH####4AHE HACTCHTHEH HHHCHEHFHHA  HHHFHHHHFA  FHHHHCTHES  HEAFHHEHHE  FHCAHCGHEF AGHHGHHFHHE HHTAHHHHFHA HCHEHAHHEHH
FHHEHGCAR#E GHHFAHFHTHG HCAAHFH##H#GT H#HCHH#CHIH GCHAGHHHHFH HHFHFACHCHHF HEHHFHHFARFC HHAHFHCHCHHT THAFHCHARS HETHATTHHH #HFTCHGGHHF
HERTCHCHAS HAHFHFARAARY  HHHHHTHARE #THTHAHTHA HHTHCAHHHE HEFAHRCHEHS HTHARHCHTH HEHGHEFHHE HEHCHHIAEHE H#THTHTHASS HHHHEFHFHAC
FHREEE RS FCHTHEHHHE  HHHGHAHHEE  HEHHTHEHHT  HHHEASTARE HHEHHETHAGE HHARHHTHES HHCTHEHHHE HTHICHEHHS HEHHH#HHECC #THEFHHHEH
FHATHATHAT THEFHSHEHE FHFARFHEHE  HEHHCHCHEE GHEACHHCHE H#HH#CHAHHHE  HHHHHHTHEA ACHHHHHHTE HACTHAFHHE HEHHHHARHS HHTHEHFARCH
HCHTTHHGHT ##H#HCHGHHAG #H##FH#H##F HEHHHFHHCCH  #HHHTHEREHF  FHATHAFH S FHEFAFFTTH  FHTHAFARSE CHANCHEFHE HEHHTHTHTH #HAHTHHGCH
HHRTHEHHHC HCCHHGHHEHH TGHHH#THEHE ACHHH#FH#E HAGCHAHHHA HHEHHHHHHHE  HHCHCHEHHT HHHHHHHHHE THHHHATHCH GRHEFHHHEHE TAKIAHTHES
A#FAGHH#HA HETHEHHHHG HEHFHHHHEE  HCHAREHHHE  HCHEHAGHEHS HHHHHH#HHE  GHEFHHHCHE  HHCGCHHHCH HCHHHTHGHG HAHHFHHHHTH GhHEFH#HHEH
GHE#HHHCHC CHEFHHAHHEC HHGHHEHAHAC CHAFHHHHTHE HHHHHEHHGH  HHGHIHHHCH  HHHHARFHHC HEHHHHHEEE RAHHARHHEE HHCCTHIRHT HH##H#44CA
FHERTHETHE THTHEHHFHE HCGHTTGCCHE THHHFHFHHT HARFHHHEAF THARCHICHA HEHFH#HH#HE  FHTHEHCHES FEHHHHHCHE TGHTHHAGHE AdfH##HHHH
HTHEFAFHHE FTHATHTHAS #HFHFTHEGE HHHHFHEHHT FHATHEFHESE  FHFHCHEF RS FHETHHICHCH  HHHHHHHHHE HHHGHTHTHC HHHHHHHETH GHEFHATHES
HCHAHTGTHE HCAH#AHHH##H CHEHFHHGHE HHCHHHHFHCC HHHHHHGHIT HHTHEFHFHHA HCTTHHHHCC THHCCHHEH#E HACHHAEHHE GHIACHTHHH HHHHHHHHEH
GHE##HHACC #HHHCHEHHHE CAHHHHCCTH TCHEGHHHCH HHGCHEHHTH HTAH#HHHHT HAAHHH#GHAG TTHIHCHESH HEHHFHHHAE AHHFHHHCHIE HEHGHEFHGA
FHHCHATHTH  HHARHHHHHE  HHHHACHTTH  HEHRHTAHGH HHCHHHARER  HHHHHHHHHE  HHCHAHHAHS  HHHHGHIHHE CHEHHAAHHT HH4CHEREHE THARHHHHEH
FCHEHHHEAT  #H#HHHHCHCA  HHHH#HH4HE  #HHHCAREHE  HHGHARARES  HCHHHHHCGHT HCHCHEHHHE  HHHHCHEHEE CHICHHETHE CCHCHETHEE #HCGHCHCHTH
HH#HHCTHES ARFHHHTARS THHEHCHEHHE HHARFATHTT #HHHHARHCT HHEHHHHCARE HHHHCHTHCH HHHCTHHAGGH HACAHHFAHE HEHHTHAFHE THICHIHHHT
CCHACGH#TG ###CTHTHCH H#H#HH##THHHT HCHTHTHATH HTHHHHCHGE THAFHHGHES HHAHHFHHHE  HHEHHHACHE H#HHHCHAGHE HHTHAHCHEE HHHATHEHFHHE
HHREHHTHTG #HACHEHACH #4TH

The sequence of matched nucleotides along with loop lengths is given below, and this is a palindrome sequence.

3T8G10G8GT 4T26T14C4A 4T10G6G14G 30A12G8A4T 4GA4ACL0T6T6 T4T4C4T8T1 4C4T4TC8GT 6GCA4CCT12 C6T12T14A8 AG8GG6TCL0 G4T4C14AC1
4TG6A12TT4 TB8AL6C8T6A T12A8TGLl4T 4C4C4G12T6 CA4CC6T8CH6C 12C22C4C4T 4G12G10A4A 4G14AC30AG 4C14TA14C1 8R4T14C8T6 Al2C12Gl4A
10C26A6A8C B8G4AT4A10T TA4CA22AA8T 4T6C8AGL0G 14G12A4A26 C8TTGA4G8A A4T14AT6T1 O0CG8G8G6GT 4TCCLOACl2 C10CCA14G2 8TACA6Gl6G
16CC6TCC10 TTG4A14T6T 6G14CC12C1 O0G1l4C12A4A G8TGT8C10T 12G4T18G4T 4T4G30C4C6 T18C22TA28 G6T18T4T6T 12A8T22A6G 8T4GT6G22C
8T26A4C6C8 T4A14A4T18 T6CCGTT4Gl 8T4T6T6T10 ACL8T4A6TC Cl6AB8A22C8 AA12C12G8G 20T16CCA4A 8G6G6A12CC 4G1l4G20GAT 14A4G4G4TS
G6CBCGC10G 14G30G8C1l6 A4C24G1l4T6 ALOGA6A8T4 AGAT20G4C4 T12T22T10C 4G26A12CGA 20GA10T8GT 10G6GG4G1l2 T10CG6T4A8 T4T4T20C8C
8A8T8TT6ALl 8A4T18T12C C36G6G4C10 T4G6TT4C6C 4A8T12A26T GB8T14CAA6T 22A4C12C6C A6G8G4C20A A26TT6T6T2 4T4CC28C6T 16TGl2T6AA
8G6T16AT4A 10T10T22G2 0T4G24G28T 4T4T16G20G 10T4C4ARAT 12C4A16AC4 T6A4T4A4T4 T8A4ATI4AAA 4A16C4GT12 GGACT14TT6 T10A4C1OTT
6GAC10G4AA 20C4CA18G6 CG8G8CHTGL OAACAGAT6A B8GBAGG18A8 C4A12AT16G 6GA8GG4AC2 O0OA12TG1l2A2 OAL2C14T4C TG1l0A16CGT 4GACLAT10G
14C4A8C20T 30ABA38CT8 GG4CT6T4Cl O0T12AG12G2 O0CT4T6T6CL 8A4GA22Gl6 G4T6A8G4A4 TA4TI0CL2CT G4AC4A6GBG 10A6C6GAT6 C10CI14A12T
28T4T8C14C TA4G4AA10T 4G4AGCT4C2 4T8G6TGL2C C6AR4CL0GC6 Al0G4R4A6A 8C40CC4ACAT 4A22C6GAL0 CCT8G4G24G 14G20CCL0C 8T4A4TCI18T
4GT4C10T8G 18C6C18Cl4 Al0CA4GC22 G8A4CI2TT1 2T20C8T14C AlOAAT4T6G GT12G4TT20 TI16T18TTAT 4A14T12C20 G8C8G28Al4 C12T4G8A4C
6TACCAL0A4 C6T6G14C20 T16C4T18T4 A8C20C8A4AT 8T4C18A6G4 AAS8TI0CI12A 40AA6C6G8G CT4C4AG4G4 TI8AL0C4T6 GG6TGG4GAC 6G14G22G10
Cl6T4TG6GA 4A4A4AAT4AT 26C28C6GL0 C8GLl6GG4A2 6CC4T4G18T 4TB8A6ACAG2 4TG28CT10A G10A12G4Gl 2CATAT28G4 C4G6T6GT12 GAT6TA4GAT4
GG6GBC12G6 TTT4TCTT16 CA4T4T6TCl2 GT20TG4T28 A4GBAA4T8C 4GA6A6T4T4 CACA6GTTAT 6T32T4T4C4 TI14C6AL10T4 GG4T4C1l4C4 TI10GLATT6G
10T6T12A8C 8T12T14TG1l 4TTT8T20Gl 2C26CC14T1 4GBGTT14C3 O0C8A6T10A4 C4G4A4T20G 16CBCT4T4A 10T6TG20TG B8GBC6T16T1 0T6T6C22G2
OTT6T6T26G 4CAT16TATT 4G8TG8CLl0G T6C6GC10Gl 6T8A4G4G6A 12G20GT4T6 GAl4C6C8T2 OT6A8TT12C 6GA4A16Cl2 C4A6CT8G6A 18CAT4T4ATA
GT14C6GT16 A6C10G22T6 A6GCAGTTGG 4A6GT10T6G 4CCT22C22G 10C4A6GTAL 2G4AG18A18 AABA8G10C8 CCAACT6C6A 4AG4AAL10T4 A6T12AAG28
G4G6T6A10G G4T8G4GG6C 20A14T4C24 A4A4GGLOAT T6T12A6T10 ATT18G4G8C 8G4G4T14TG B8CC8T10T12 GCGAGAT8T4 T4GCG14A10 Al8A12G8TI1
6G6A10G4ATG AGl0G6A14G GCA24TT16T G6AL8AL8TT T16T4T6T8C T8TALOTG4G 6T6TL0G6GA ACCL2CCCl2 G6AL6TI2TA 6C8G1l6A14T 16AC6CL6GL
2C6AG6T4G8 T8T22A10Cl 2G6TG4TT10 GGG6C4TAl4 CLlO0A26C6T6 T4ABCB8G6T1 O0T14T6C6C4 TATGT4T18G 10C8T16T6C 12CAT6T10T 8A6T4C8CCC
AT4T8T16Gl 6T4CAC6CG6 AC12TT4G10 CA4T30G6ALl O0T12T16Cl2 C4G6AT4C6A 14C8GTTT4AT G10G4G1l6C4 C8CG6C4G28 ATAT14GLl2C B8A14G6G6CH
GCT4T12TT4 G6T30C6G1l6 T10CG4AT6GL 0G12C10GAT G24C4A16TG G6G4AGTCI2A 24G4CT4GA6 CT10TA4G28 TI12G8T8TCL B8G4G6G1l6T4 TB8TAGCL6TG
G20C10CA18 (C32G12C4G2 6T12C4TG22 G12G8T10C4 T4C38A30A4 GG4C6G26A1 2C4A12T14C C4C6GBA4TG 14GAT10T20 ACAL14T4TG4 T14A6GT4AG4
G58T4G20C6 TI18T18C4A6 GAGLl4G6TG3 4G4A6A6CAG GGBG14G8A4 TA4GAL2A4GT G4CA4G8T8G6 G14Cl0C6T6 CLOGT10TT6 C6A8T8AL0C 4A6T6AG30C
4TG6A6TGT1 0G4Al8T10C 4G6GBCAT6T 6T36G26T6G 12TCAL2GAT 14G4C24A22 TI10C14A12T 14G22G6T24 T8C8TC4TT4 TT20C4CLl6T 4GGT4C8T10
CB8TG4G4C18 GI1OTT6A4T1 4GATG4AGLl2C 6T6TATTATG 8G6C10GT12 T4T4G4C4G2 4T4T22G34T 4T12CG4G18 A4GL4CAAL8 TT26T12C8G T12CTT10CC
4AAG6T12A6 GA4C6A6CTAG 26TGGGG34C C8T4TTTC4T 4A10C10C12 G4AR4T6G4G6 ACIOTTT16C 4GC8ATG18G 30C10CGAl8 TC22TT10TT C6A16A6C4G
8T6A4T14T1 6T6A6A8G4A 10A14GA6TT 10A8CG4CTA 4G6C4T6TC4 TAGAG6C6CT G6TGL2G6AA 4A4T8G4C10 ABC6C40TT1 6G6T6T6C6A 4GTB8AL0GTG
4T10T12TAl 4AAA4A8TAT 4G6GAC18G6 ClOT8C6TGT 10C12A6CGL 4TGB8C6G4Gl 0GG4C4G6CLl 4CLOT8TAGA 8G1l0G4Cl6A 4G6T6G8A6C 8T18C4AGL6
A10C6C16C6 ABCG26C8G3 8A12A10GT4 ALl2AA4AAG4 TC44GT4ACl 6G4C54CC6A C4CT14G24C 20G10C6CAG ALOABCAG6AA 16A14TG6G4 A4T8C4G4ATG
4A4A18A10G 14C6TG10C4 TBAC4T12GT GlOGTT12T1 8A8G26AC6T 4A6A8Gl6GA TC6G6GLI0AA 6C8CIOGA4C 38G22TT14T CC8GLOAGl6 TG1l0G6T30A
8T6G6G12A6 T6T10A4TGT 30C4T22C10 G6G6G6A18A AG6CLO0T6A4 ABT6AG16GC Cl4T10AT6G 14CA4CT22G 10T12A16C4 T4C6T16CCL 0C6T4G8G10
C6AC10T16T 6T4G4CA4Gl 6A22C4G4T4 G4CG4Cl2G6 TB8G6G12G10 C4T10C12C1 0CC1l0C12Cl 0T4Cl0G12G 6GB8T6G12C4 GC4G4AT4G4C 22A16G4AC4
G4T6T16T10 CA6C10G8G4 T6CLOCCL6T 6C4T4C16A1 2T10G22TC4 ACL4G6TALO0 T14CCGl6GA 6T8A4A6T10 C6GAAL8A6G 6G6G10C22T 4C30TGT4Al
0T6T6A12G6 G6T8A30T6G 10GT16GA1l0 G8CCT14TT2 2G38C4AGL0 CB8C6AA10G6 G6CTAGL6G8 A6A4T6CA26 G8AL18T12TT G1l0GTG12T4 CA8T4C1OGT
6C14G10A18 A4A4GT4G4C 8T4A4G6GT1 4AL6AA6AC8 Al0AG4C6C1 0G20C24G1l4 TCACA6CC54 C4GLl6CA4TG 44CT4GAR4A A12A4TG10A 12A38G8C26
GCBA6C16C6 ClOA16GA4C 18T8C6A8G6 T6G4A16C4G 10GBAGAT8T 10C14C6G4C 4GG1l0G4G6C B8GT14GC6Al 2CLOTGT6C8 T10C6G18CA G6GAT4T8A4
ARA14AT12T 10T4GTG1l0A 8TG4A6C6T6 T6GL6TT40C 6C8A10CAG8 T4A4AA6Gl2 GT6GTC6CO6G AGATACT6T4 C6G4ATC4AGC 8ALOTT6AGL 4A10A4GBA6
A6T16T14T4 A6T8G4C6A1l 6A6CTTIOTT 22CT18AGCL O0C30G18GTA B8CG4Cl6TTT 10CA6G4G6T 4A4G12C10C 10A4T4CTTT 4T8CC34GGG GT26G4TC6A
6C4G6A12T6 GAA4CCIO0TT C12TG8C12T 26TT18AACL 4G4A18G4GC 12T4T34G22 TA4T24G4C4G 4T4T12TG10 C6G8GT4TT4 T6T6C12G4G TAGLATA4A6T
T10G18C4G4 GT8C10T8C4 TGG4T16C4C 20TT4TTACT 8C8T24T6G2 2G14T12A14 C1l0T22R24C 4G14T4G12A CT12G6T26G 36T6T6T4C8 G6G4C10T18
A4G10TGT6A 6GT4C30GA6 T6A4C10A8T 8A6C6TTIO0T GLl0C6T6CL0 C1l4G6GB8T8G 4C4GTG4Al2 AG4T4A8Gl4 GBGGG4ACO6A6 A4G34GT6Gl 4G4AGO6A4CILS
T18T6C20G4 T58G4G4TG6 Al4T4GT4T1 4ACA20T10T 4G14GT4A8G 6CA4ACC14T12 A4Cl2RA26G6 C4GG4A30A3 8CATACLOT8 G12G22GT4C 12T26G4Cl2
G32C18AC10 C20GGT16CG 4T8T4T16G6 GA4GL8CT8T8 G12T28G4AT 10TC6AGATC 4G24A12CTG 4G6GGT16A4 C24GT4GLl0C 12G10G6T4G Cl0T16G6C3
0T6G4TT12T 4TCG6C6G6G 14A8C12G1l4 T4TA28G4C6 GC8CA4C16G4 GlOGTA4TTTG B8C14A6C4TA 6G4C12C16T 12T10A6G30 T4ACIO0GATT 12CA6GC6CA
C4T16G16T8 T4TACCC8C4 T6A8TLIO0T6T 4CLl2C6T16T 8CLOGL8T4T GT4T4C6C6T 14T10T6G8C BA4T6T6C26 ALOCL4ATAC 6GGGLOTT4G T6G1l2C10A2
2T8T8G4AT6G A6C12G16C6 CAl6T14Al6 G8C6ATI2T1 6A6GL2CCCL 2CCAAG6GL0 T6T6G4GT10 AT8TC8T6T4 T16TTT18A1l 8A6GT16TT2 4ACGGl4A6G
10GAGT4G10 A6G16T8G12 A18AI0A14G CGATAT8TAG 4GCG12T10T 8CC8GT14T4 G4G8C8G4Gl S8TTALOT6Al 2T6TTALOGG 4A4A24C4T1 4A20C6GGAG
8T4GG10A6T 6G4G28GAAl 2T6A4T10AA 4GA4A6C6TC A4CC8CL0G8 ABAA18A18G A4G12ATG6A 4C10G22C22 TCC4G6T10T G6A4AGGTTG4 CG6A6T22G1
0C6A16TG6C 14TGAT4TAT AC18A6G8TC 6A4C12C16A 4AG6CL2TT8 A6T20T8C6C 14AG6T4TG2 0GL2A6G4G4 AB8T16G10CG 6C6TGL0C8G TB8GATT4T16
T4C4G26T6T 6TT20G22C6 T6T10T16T6 CB8GB8GT20GT 6T10A4T4TC 8Cl6G20T4A 4G4C4A10T6 ABC30CL4TT G8GL4T14CC 26C12G20T8 TTT14GT14T
12T8C8AL2T 6T10G6TT14 G10T4C14C4 TAGGAT10A6 C14T4C4T4T 32T6T4TTG6 AC4CATAT6A 6AGAC8T4AA 8G4A28T4GT 20TGl2CT6T 4T4CL6TTCT
4TTT6G12C8 G6GGATAGAT 6T4G1l2TG6T 6G4C4G28TA T4C12G4G1l2 Al0GA10TC2 8GT24G4CA6 A8T4T18GAT 4CC26A4GGl 6G8CL0G6C2 B8C26T4TAAL
A4R4RG6GT4 T16C10G22G 14G6C4G4AGG T6GG6T4C10 Al8T4GAGA4 C4TCGBG6C6 AA40A12C10 T8AA4G6AL8 C4T8T4A8C2 0CBA4T18T4 C16T20C14G
6T6C4A10AC C4T6C4AB8G4 T12C14A28G 8C8G20C12T 14A4T4TT18 TI16T20TT4G 12TGG6T4TA AlOAC14T8C 20T12TT12C 4AB8G22CG4A CLO0A14Cl8C
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6C18G8T10C
G4ATC14C8T
8A30T20C8A
4C20ARA4G10
OT10A4TALl6
T4A18A6TT8
0G14G10CGC
4A4T8C6C4A
4GTT10CCT6
A4GBC8A6A2
6A8TATT12A
26T4TG8G10
TC10G4T4Cl
C8T6A12C12
14G28T4CA6
2A6G8T4GT6
0G4T14A4G4
T4A8T4T4T2
8C6T16TG12
4TT6T10A4C
6CGT4G4C14
G4T6C10C14
C10C8T4R4T
8A14C12T4G
4G4C6G14G2
GT12G4T6T4
14C4T10G14
16T10T6T6C
8G6A18CAT4
10T4A6T12A
4A10A18A12
A14T16AC6C
T10T8A6T4C
G12C8A14G6
16T4T8TAGC
4TG4T14A6G
A10C4R6T6A
C1l6T4GGT4C
2C8GT12CTT
10TTC6A16A
6C6A4GT8AL
8A6C8T18C4
G6G4AR4TBC4
AG16TG10G6
6CC10C6TAG
4G4C22A16G
C22T4C30TG
12T4CABTAC
G10A12A38G
18CAG6GAT4
6AG14A10A4
4GGGGT26G4
2G4GT4G14T
T4C8G6GACL
T6G14G4G6A
GT4C12T26G
6T4GC10T16
G4TT12CA6G
TT4GT6G12C
6TT24ACGG1
C4T14A20C6
TTG4CG6A6T
0C8GT8GATT
20T8TTT14G
CT6T4T4C16
G6C28C26T4
18T4C16T20
CG4AC10A14
4TCGA4G4T1
4T6TC4GGST
T6C8GB8GC6G
8G24G4T20G
C4G6G36CCl
14G24C4Ale
4TTGCC6T18
12CC14G6T6
AR22ACATTL
4GT8A12TA6
4G6G10T4A4

4TGAT18CT4
4T28T12A14
4C14G10T14
C4G6TT10C4
T6GBAAGT12
T8ABC8C20T
8C6G8TAGAG
26T8C22G6T
CC16G16G6A
6C10A14G12
6GT14CAl4C
G8T44T8G10
4AC14TG6AL
G14A10C26A
Gl6GleCCeT
G22C8T26A4
G4T8G6CBCG
0C8C8ABT8T
T6AABG6T16
10TT6G4C10
T10G14C4A8
A12T28T4T8
C18T4GT4C1
8A4C6TACCA
2G10C16T4T
G4TA4GG6G8C
TT6G10T6T1
22G20TT6T6
T4TAGT14C6
AG28G4G6T6
G8T16G6A10
16G12C6AG6
8CCCATATST
G6C6GCT4T1
16TGG20C10
T4G4G58T4G
G30C4TG6A6
8T10C8TGAG
10CC4RAAG6T
6C4G8T6RAT
0GTG4T10T1
AG16A10C6C
G4TG4R4A18
T30A8T6G6G
8G10C6AC10
4AC4GAT6T1
T4A10T6T6A
10GT6C14G1
8C26GC8A6C
T8A4AAAL4A
GBAG6A6TL6T
TC6A6C4AG6A
4A6TT10G18
0T18A4G10T
4C18T18T6C
4Cl2G32C18
G6C30T6GAT
C6CACAT16G
10A22T8T8G
4A6GLO0GAGT
GG4G8T4GG1
22G10C6Al6
4T16T4C4G2
T14T12T8C8
TTCT4TTT6G
TAA4R4R4AAG
Cl4G6T6C4A
C18C6C18G8
0AA4G4ATCL
C38ABA30T2
18AC4C20AA
22T10T10A4
2T18T4A18A
C8G30G14G1
T4A14RA4T8C
T14A4GTT10
OA4TA4G8CS8
T8CL6A8T4T
Cl4T26T4TG

A4T8Cl0CC2
C10C6T4G6C
C4G4TGC16A
A1QT6TT14T
GT16T6C28C
4TAT8AAT6G
4A14T4G20G
G4T8G6A22T
C4T28G14AC
C12R6T8C14
4T4G10CT6G
G8GT4T26T1
2TT4T8AL6C
6A8C8G4AT4
CC10TTG4Al
C6C8T4A14A
C10G14G30G
T6A18A4T18
AT4A10T10T
G4AA20C4CA
C20T30A8A3
Cl4CTA4G4A
0T8G18C6C1
10A4C6T6G1
G6GA4A4A4R
12G6TTTATC
2A8C8T12T1
T26G4C4T16
GT16A6C10G
A10GG4T8G4
G4TGAG10G6
T4G8T8T22A
16G16T4CAC
2TT4G6T30C
CA18C32G12
20C6T18T18
TGT10G4A18
4C18G10TT6
12A6G4C6AL
14T16T6A6A
2TA14AAR4RA
16C6A8CG26
A10G14C6TG
12A6T6T10A
T16T6T4G4C
6T10CA6CLO0
12G6G6T8A3
OA18A4AA4GT
16C6C10ALG
T12T10T4GT
14T4A6T8G4
12T6GARA4CC
C4G4GT8C10
GT6A6GT4C3
20G4T58G4G
AC10C20GGT
T12T4TCG6C
16T8T4TACC
4T6GA6CL2G
4G1O0A6GL6T
OA6T6G4G28
TG6C14TGAT
6T6T6TT20G
Al2T6T10G6
12C8G6GGAT
6GT4T16C10
10ACCAT6C4
T10C4TG4T1
4C8T4T28T1
0C8A4C14G1
4G10C4G6TT
TA16T6G8AA
6TT8T8A8CS
0CGC8C6G8T
6C4A26T8C2
CCT6CC16G1
A6A26C10AlL
T12A6GT14C
8G10G8T3

0G14G24G4G
6A10G8G6A4
10GTC4T14C
C4GG12TG4C
CAT24T6T6T
C10T12G4GG
14G4CC12R6
8A12T6TA4T1
C10C12CA10
T4A18C14AT
G8GA8A14T1
4C4A4T10G6
8T6AT12A8T
A10TT4CA22
4T6T6G14CC
4T18T6CCGT
8C16A4C24G
T12CC36G6G
22G20T4G24
18G6CG8G8C
8CT8GGACT6
A10T4G4AGC
8C14A10CA4
4C20T16CA4T
AT4T26C28C
TT16C4T4T6
4TGL14TTT8T
T4TT4G8TG8
22T6A6GCAG
GG6C20A14T
A14GGCA24T
10C12G6TG4
6CG6ACL2TT
6G16T10CG4
C4G26T12C4
C4A6G4G14G
T10C4G6G8C
A4T14GATG4
CT4G26TGGG
8G4A10A14G
8T4T4G6GAC
C8G38A12A1
10C4T8ACAT
4TGT30C4T2
A4GleA22C4
G8G4T6C10C
0T6G10GT16
4G4C8T4RA4G
GA4C18T8C6
G10A8TG4A6
C6A16A6CTT
10TTC12TG8
T8C4TGG4T1
O0GAGT6AA4CL
4TG6AL4T4G
16CG4T8TAT
6G6G14A8C1
C8C4T6A8T1
16C6CAL6T1
8G12A18A10
GAR12T6RAT
4T4TAC18A6
22C6T6T10T
TT14G10T4C
4G4T6T4G12
G22G14Gec4
A8GAT12Cl4
8CT4A4T8CL
2A14C10Ce6T
0T14C4G4TG
10C4A10T6T
6T12GT16T6
C20T4T4T8A
4G4G4A14T4
2G6TG4AT8G6
6G6ACAT28G
4G12C12A6T
Al4C4T4G1O0

8TCCL0AG6C
CA4GTCl2C1
12A20A12GT
16A4ARAA14T
T26AA20C4G
6G10TG8T10
G6G8A4ACC]
8T6G28AT22
CCTATG6G8G
14C4GA30CA
2T6C12TCC4
G14G30A12G
G14T4C4C4G
ARBTA4T6C8A
12C10G14c1
T4G18T4T6T
14T6A10GA6
4C10T4G6TT
G28T4T4T16
6TGL0AACAG
T4C10T12AG
T4C24T8G6T
GC22G8A4cCl
18T4A8C20C
6G10C8G16G
TC12GT20TG
20Gl2c26cCC
C10GT6C6GC
TTGG4A6GT1
4C24RA4R4GG
T16TG6A18A
TT10GGG6C4
4G10CA4T30
T6G10G12C1
TG22G12G8T
6TG34G4A6A
4T6T6T36G2
G1l2C6T6T4T
G34CC8TATT
A6TT10A8CG
18G6C10T8C
0GT4A12AA4
12GTG10GTT
2C10G6G6G6
G4T4G4CG4C
CleTeC4T4C
GA10G8CCT1
6GT14A16AA
ABG6T6G4AL
C6T6T6G16T
10TT22CT18
Cl2T26TT18
6C4C20TTAT
OA8T8AGCET
T4T14ACA20
16G6G4G18C
2G14T4TA28
0T6T4C12C6
4A16G8C6AT
A14GCGATAT
10AR4AGRARG6
GB8TC6R4C12
16T6C8G8GT
14CATAGGAT
TG6T6G4C4G
G4GGT6GG6T
A28G8C8G20
0CC20G14G2
4G6C6A10G8
C16A10GTC4
T14TC4GG12
C28CC4T24T
4T6GC10T12
G20Gl4aG4cc
A22T8A12T6
14AcCcl0cC12
8C14T4A18C
CT6GGBGABA

22R4T4C4CC
0T4T4A4G8A
12A20CAA4GG
4A8TATARAT
8G6AC6C12C
AG20AGC12A
6T20G8G12C
C18T6C4C30
8GC10T6TAL
14G4R4R10G
ACG6TG8CT4
8A4T4GAC1O0
12T6C4CC6T
G10G14G12A
2A4AGBTGT8
6T10AC18T4
A8T4AGAT20
4C6C4A8T12
G20G10T4C4
4T6A8GBAGG
12G20CT4T6
G1l2CC6A4C1
2TT12T20C8
8A4T8TA4CLS8
G4A26CC4AT4
4T28A4G8AA
14T14G8GTT
10G16T8A4G
0T6G4CCT22
10ATT6T12A
18TTT16T4T
TA14C10A26
G6A10T12T1
0G4TG24C4A
10C4T4C38A
6C4GGG8G14
6T6G12TCAL
T4TG8G6C10
TC4T4A10C1
4CTR4G6CAT
6TGT10C12A
ARGATC44GT
12T18A8G26
A18AAG6C1O
12G6T8G6G1
16A12T10G2
4TT22G38C4
6AC8A10AG4
6C4G10G8AL
T40C6C8A10
AGC10C30G1
AAC14G4R18
T4CT8C8T24
T10TG10C6T
T10T4G14GT
T8T8G12T28
G4C6GC8CAC
T16T8C10G1
12T16A6G12
8T4G4GCG12
C6TCA4CC8C
Cl6R4AG6C1
20GT6T10A4
10A6C14TAC
28TAT4C12G
4C1O0A18TAG
Cl2T14A4T4
4G4G8TCC10
G6A4CARAGTC
T14C12A20A
TG4C16A4RAA
6T6TT26AA2
G4GG6G10TG
12A6G6G8A4
T4T18T6G28
CA10CCT4TG
14AT14C4AGA
14T12T6C12

40C8A6A4A4
6T4G16G22A
8AG6GL6TAL
4A6TA4CAL6A
4A22T6AACL
26G4C10T22
12AA8C22A8
G4T4T4G18T
4T4AR8GAAG
12G4TA4cC4C2
T4C14T8T4C
T6T6TA4TACA
8ceclacz2c
4A26C8TTGA
C10T12G4T1
AGTCCLl6A8A
G4C4T12T22
A26TG8T14C
AA4T12C4Al
18A8C4AL2A
T6C18A4GA2
0GC6A10G4A
T14CA10AAT
A6G4AABT10
G18T4T8AGA
4T8C4GAGAGL
14C30C8A6T
4G6A12G20G
C22G10C4A6
6T10ATT18G
6T8CT8TALO
C6T6T4A8CS
6C12C4G6AT
16TGG6GAGT
30A4GG4AC6G
G8A4T4GAL2
2G4T14G4cC2
GT12T4T4G4
0C12G4RA4T6
6TCATAGAG6
6CG14TG8C6
4AC16G4C54
ACG6T4RA6ASG
T6A4ABT6AG
2G10C4T10C
2TC4AC14G6
AG10C8C6AA
C6C10G20C2
AT8T10Cl4C
C4G8T4A4AA
8GTA8CGACL
G4GC12T4T3
T6G22G14T1
6C10C14G6G
4A8G6C4CCL
G4AT10TC6A
16G4G10GT4
8T4TGTATAC
CCC12CCAAG
T10T8CC8GT
10G8ABAALS
2TT8AGT20T
T4TC8C16G2
4T4T32T6T4
4G12A10GAl
4GR4CATCGS
TT18T16T20
AG6C22A4T4
12C10T4T4A
12GT12A20C
A14T4A8TAT
0C4G8G6ACH
8T10AG20AG
ACC16T20G8
AT22C18T6C
6G8G8GC10T
30CAL4G4A4
TCC4ACG6TG

G10A6CG10C
G4A18C6T6T
2A4C8A18GG
4C12T4AR4C
4T8GT26A12
T12T4C4G20
AL16CCT6ARAT
4G12T10C8T
TT8C26A4A1
2C12C6C8T6
4T4T6T6T10
T8T14C4T4T
4C4T4G12G1
4G8AR4TI14A
8G4T4T4G30
22C8AA12C1
T10C4G26A1
ARAGT22A4CL
6ACA4T6A4T4
T16G6GABGG
2G16G4T6A8
4A6A8C40CC
4T6GGT12G4
C12A40AA6C
C4G24TG28C
T4T4C4CAGG
10A4C4G4A4
T4T6GA14C6
GTA12G4AG1
4G8C8G4GAT
TG4G6T6T10
G6T10T14T6
4C6A14C8GT
C12A24G4CT
26A12C4A12
A4GTGACAG8
4A22T10C14
C4G24T4T22
G4G6AC10TT
C6CTG6TG12
G4G10GG4c4
CC6ACACT14
16GATC6G6G
16GCC14T10
l2cloccloc
TA10T14CCG
10G6G6CTAG
4G14TC4CAG
6G4C4GG10G
6G12GT6GTC
6TTT10CA6G
4G22T4T24G
2A14C10T22
8T8G4CAGTG
4T12A4C12A
G4TC4G24A1
TTTG8C14A6
6C6T14T10T
6G10T6T6G4
14T4G4G8C8
A18GARAGL2A
8C6C14AG6T
0T4A4G4C4A
TTG6AC4CAT
0TC28GT24G
G6C6AA40A1
TT4G12TGG6
C4CC40C8A6
4G8A6T4G16
A4GG8AG6GL
4A4T4RA6T4C
C12C4A22T6
C12A26G4C1
G12C12AA8C
4C30G4T4T4
6TA14T4AA8
A10G12GAT4
8CT4T4C14T

4A6CC12GT6
4TC20G12GA
ABG8BAG6TAG4
4T10G20G16
TBA4C6CATT
TAGA4T8AGA
18CAL10T6T6
GT8GA4A12C
2G14G10GAS8
CC4C6T12G4
C4G4T4A8G1
C8GT6GCA4C
OA4A4G14AC
T6T10CG8G8
C4ceT18C22
2G8G20T16C
2CGA20GA10
2C6CA6G8G4
A4TAT8AA4TL
4AC20A12TG
G4R4T4T10C
4C4T4A22C6
TT20T16T18
6G8GCT4C4A
T10AG10A12
TT4T6T32T4
T20G16C8CT
C8T20T6A8T
8A18AABA8G
14TG8CC8T1
G6GAACC12C
C6C4T4TGT4
TT4TG10G4G
4GA6CT10TA
T14CC4C6G8
T8G6G14C10
Al2T14G22G
G34T4T12CG
T16C4GC8AT
G6AR4R4ATEG
G6C14C10T8
G24C20G10C
10AA6C8C10
AT6G14CRAC
12C10T4C10
16GA6T8A4A
16G8A6A4T6
CC54C4G16C
4G6C8GT14G
6C6GAGATAC
4G6T4A4G12
4C4G4T4AT12
A24C4G14T4
4A12AGATA4A
26G6C4GG4A
2CTG4G6GGT
C4TA6G4C12
6G8C8AA4T6T
GT10AT8TC8
G4G18TTA10
TG6A4C10G2
4TG20G12A6
10T6A8C30C
4T6A6AG4CS
4CAGA8TAT1
2C10T8AR4G
T4TAA10AC1
A4R4GL0AGC
G22AG4A18C
6TA12A4C8A
Al6AR4C12T4
ARAC14T8GT2
0T22T12T4C
22A8A16CCT
G18T4G12T1
G4AGTT8C26
c4c22c12C6
8T4C4T4T6T

The sequence of matched nucleotides alone is given below, and this is a palindrome sequence.

TGGGTTTCAT
ATTCAAATTC
CGTTGTTTTA
CCATATGTCA
GGACAATGGA
GAAACCCCTA
CTCAGGTACT
GTTTTTTCTC
GAACCACTGA
CTTGCGGTTT
TTGCTTCCTT
GTGTTCGGGT

GGGAGATGCT
AGGGARACTTG
CTATCCAACA
ATACCCAGGC
GGACATGAAC
CGACCTGGGG
GGTGGGCGGG
ATGGTCCTGT
CATTTAGTCG
GCGAAAGTGA
TATCCCCATT
TTGCTGGCCA

TTTCTTCTTC
AGAATATTCG
ACGGTCCAAG
AATTTTTCCC
TCTGACGTGC
CCCTATCTGT
CTTGGARAAA
TGTTACTTTG
TACGTAGCGT
GTGAGGAGGC
TGTCACCGAC
CGCGTCTGGG

GTGCACCTCT
GGGTTCCACC
GACCGGGTAG
TTGTAAGTAT
TGCACTAACT
CTGCCCACAG
TTCCGCGGGA
TTTTGCCCTG
TGGAGTTGCC
ATTTGAATTT
TTGCATGATT
TCTCAAGGCG

TAAGGGTCGT
CCAGTCAGGC
GTGCCGCGGG
ATTGTGGTTT
GGCTTCTAGG
CGACTTTCTC
CCTGTTAACG
GTTCCATACG
TCGCAGTAGA
TTTCTTATGG
CCGATCACGT
ACATCCCGAT

CACTGATTTA
CTCCTTGATT
CACGTAGAAT
GGTCAATCAA
CTTTCAGAGG
AAATTGGTGT
TGCTAGAGGC
ATGCCTTATT
GAAAAGCCCA
TTGGAACCCC
TTTGGGCCCG
GGTTACATTG

CTATATGTCC
GCCCGCAAGT
AATGCTTTCG
CTATATTATA
TAGATTCCTG
TTTTTTATCG
TATGCGTGTG
GTGGCTTTTC
CTCAAGAATA
CGATTACGAT
CGATTGCAGG
TAGTGGTGCT

GTCCCTCCCC
GTCTGTGTTG
ACGAGATGTG
ARACGTGGCT
ACAGGACGTC
CGACTGACTC
TTGTGGGCGT
GTTTTGCTTT
TAAGGGTAGG
ACCGCAGTGT
CGCTTTTGTC
TCAGGGTGGA

CTGGAAGACA
CCTCTAGTTT
GGGTCGTATT
TTTACTTGCG
CATTTCCTAG
CAACTGCTCT
TTTCTTCTTT
TGTGCGTCGC
TGGGCATCAA
TACGTGTTGG
GTCGTGGCGT
ACGGGGGATG

G8T24C4TCG
12T10CAT6T
CAA10GT6C8
T4T4T28G24
6G4T10C4G6
G10A6T14G2
T4T18G4ATTG
l4G1oc1acce
C6T4T8AA22
C4C4T14GT8
2A30G14G6G
CT12C6T12T
30AG4C14TA
G6GT4TCC10
TA28G6T18T
CA4ABG6G6A
T8GT10G6GG
C20AA26TT6
4AAR4A16C4
12A20A12C1
12CTG4AC4A
GA10CCT8G4
TT4T4A14T1
G4G4T18A10
G4G12CATAT
T4C4T14C6A
4T4A10T6TG
T12C6GAR4AL
10C8CCAACT
0T12GCG4G4
CC12G6A16T
T18G10C8T1
16C4C8CG6C
4G28T12G8T
A4TG14G4TL
C6T6C10GT1
6T24T8C8TC
4G18A4G14C
G18G30cC10C
4C10ABC6C4
TAG6A8G10G4
6C4AGAL0A8C
GR4C38G22T
T22G10T12A
G12G6G8T6G
6T10C6GAAL
CA26G8A18T
A4TG44CTAG
C6A12C10TG
T6T4C6G4AT
C10C10A4T4
TG10C6G8GT
G12ACT12G6
8G14G8GGG4
30A38C4T4C
16A4C24GT4
Cl6T12T10A
6C26A10C14
T6T4T16TTT
T6A12T6TTA
2C22TCC4G6
G4G4A8T16G
14TTG8GLAT
T4AABG4A28
8G4T4CC26A
6A18C4T8T4
4T8C20T12T
Gl0c4aeccl
6T6T4TC20G
18GGA8G8AL
AR4C4T10G2
6A12T8AA4C6
4G20TAGA4T
6A4T18CALOQ
0C8TGT8GA4
A4R12G14GL
C8T6CC4CET
6T10C4G4T4

GCTACATCTA
TATAGTGTGC
TCCATTTAAT
AACCAGCGGC
AATGAGCTCT
TACCATTCAG
CGTTGTAGAA
GTAGGAGGTT
GGATTTATAT
GCTACACTTA
GCATGGGGTC
AAGTGCGTGG

A4GAT10AR4
C4GG8TC38A
GB8GC6G18AC
G4T20G22T1
G36CC12T18
4C4A16C8G3
CC6T18T4Al
14G6T6T14A
ACATTI10ARAT
Al2TA6T8CL
10T4A4CLAT
14A8AG8GG6
14C18A4T14
AcCl2clocca
4T6T12A8T2
12CC4G14G2
4G12T10CG6
T6T24T4CC2
GT12GGA4CT1
4T4CTG10AL
6G8G10A6CH
G24G14G20C
2C20G8C8G2
C4T6GG6TGG
28G4C4G6T6
10T4GG4TA4C
20TG8G8C6T
6C12C4A6CT
6C6A4AGAAA
T8T4T4GCG1
12TA6C8G16
6T6C12CAT6
4G28AT4T14
8TC18G4G6G
0T20ACALA4T
OTT6C6A8TS
4TT4TT20C4
AR18TT26T1
GA18TC22TT
O0TT16G6T6T
Cl6R4G6T6G
A6AR16A1AT
T14TCC8G10
16C4T4C6T1
12CAGCAGAT
8A6G6G6G10
12TTG10GTG
AA4ARI2AAT
T6C8T10C6G
C4GC8A10TT
CTTT4T8CC3
4TT4T6T6CT
T26G36T6T6
C6A6A4G34G
10T8G12G22
G10C12G10G
6G30T4AC10
AT4C6GGG10
18A18A6GT1
10GG4A4A24
T10TG6A4GG
10CG6COTGL
14CC26C12G
T4GT20TG12
4GG16G8C10
ABC20C8RAT
T12C4A8G22
2GT6G8T24C
12GAl12T10C
T4G4CAAL10G
0G16T4T4T2
C4TT6G4AT10
8A6AGLOAGT
T6T6T4T18G
Al2C14Gl10C
0GA8BC6TATS8
12G4c4c4Tl
A8G12A30G1

CGACAACGAT
TACCTAATTC
TCCGGCTGTT
TGAACGTAGA
GTGCCACGCA
AATCAAACGG
TCGAATTCCA
GACCTTATTC
TGGCGGTTGC
CGTTTCCTTG
AGCTGACTTA
CCTCGTTTCA
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TACATAGCTG ATGTGATCGG CTTTGTGTCA GTGCATCATG GTTCTCTTTT CCTGGTCTCT GGCGTTATGT GGCTTTTTGG CGTTTGCGTT GTTCGGAGCA ATTTCGTICTT
CCAAGTAGCA CTGTGGGGCC TTTTCTACCG ATGGACTTTC GCATGGCCGA TCTTTTCAAC GTATTTAAGA AGATTACGCT AGCTTCTAGA GCCTGTGGAA ATGCACCTTG
TTCAGTAGTG TTTAAAAATT GGACGCTCTG TCACGTGCGG GGCGCCTTAA GGCAGTGACT CAGACCCACG CGAAGTAAAA AGTCGTACGC CCACCTGCGC CGAACAAAAT
GGATCGTGAA AGCTGCTACT GTGGTTTAGA CTAAGGATCG GAACCGACGT TTCCGAGTGG TATGGATTAT GTCTCGGGAA AGCTAATAGG CCTATGCACT GTACTCTCCC
TGGCACTTTG CAGACGTGCG CGTGGGCTCC CCCCTCGGGT GCGCGTGCAG ACGTTTCACG GTCCCTCTCA TGTCACGTAT CCGGATAATC GAAAGGGCTC TGTATTAGGT
ATGGTGAGCC TTTGCAGCCA AGGCTAGGAA TCAGATTTGG TGTCATCGTC GAAAGTGCTA GGTAAAACAA GCCGCGTCCA CCCGCATGCT GAAAAATGAA GCGCACCCAG
ACTCAGTGAC GGAATTCCGC GGGGCGTGCA CTGTCTCGCA GGTTAAAAAT TTGTGATGAC TTGTTCCACG TAAAGGTGTC CGAGATCTTC GATCGCATTA GAAGAATTTA
TGCAACTTTT CTAGCCGGTA CGCTTTCAGG TAGCCATCTT TTCCGGGGTG TCACGATGAA CCTTCTGCTT TAACGAGGCT TGTTGCGTTT GCGGTTTTTC GGTGTATTGC
GGTCTCTGGT CCTTTTCTCT TGGTACTACG TGACTGTGTT TCGGCTAGTG TAGTCGATAC ATACTTTGCT CCGGTGCGTG AAGTAGGGGG CAAGGTGGGA CTTCGTGGTG
ATGTTACATT GGTAGCCCTA CAGCGGAACT CTGGGTCTGC GCACCGGTCG TTTGGGCTTG TGATTCAGTC GACTGGGGTA CGTGCGGTGC TGCTGTTTTC GCGGACGTTA
GCGCCCGGGT TTTGCACTAG CCTTAGTACG TTCAGCCACT GTTTACCCCT ATTTCCTTCG TTGTTCCTTT GCATTCACAT CGGGTTGTGC ATTGTGACGC CATAGCATTA
GCCCCCAAGG TTGGTATTCT TTTTTAAGTT TACGGAGGAG TGAGTGAAAG CGTTTGGCGT TCCGTTGGCG GTTATATTTA GGAACTACGG GTGGATGGGA ATATAAGAAC
TCACCCGAAA AGAGATGACG CTCCGTTGAG GTTGCGATGC ATGCTGATTT ACAGTCACCA AGCTTATTCC AGTTGGAGGA TGCGCTGCGT GTTTTCGTTT TGCTTTTCGG
TGTTATTCCG TAGCATACCT TGGTCCCGTT TTGTTTCATT GTTGTCCTGG TACTCTTTTT TGACCTTAAG CTAAGATGTT GCTTTCTTCT TTTGCGGGTG TTGTGTGCGT
ATCGGAGATC GTGCAATTGT CCAGGGCGCC TTAAAAAGGT TCGGGCGGGT GGTCATGGAC TCGGCAAACT AAGACTTACC ATTCTCGTCA ACCTCAGTCA GCGCTATTTT
TTTGTGGTTA AACTCTTTCA GCGACACCCG TCTGTCTATC CCGGGGTCCA GCATCCCCAA AGACGCACCG TGTCTCGAGT AAGATCCTTT ACCTGCAGGA CAGTCCTTAG
ATGGAGACTT TCGGATCTTC GGTCAATCAC GTCGTGCAGT CTCAAGTACA GGAGGTAACA GGAGATGCAA GTCGGCGACC AAGCGTTCAT TTTCGGTGCA AAATATTATA
TCAACTAACT GGTTTGGTGT TATATGAATG TTCCCTTTTT AACGGACCCA TAACTGTATA CCTTGTCGGC CTTAATTTAC CTTTATGCTG GGGTGTAGAG CAGCTTTCGT
AATAAGATGC ACGGGCGCCG TGGATGGGCC AGGAACCTGG CAACAACCTA TCATTTTGTT GCCTTAATCC ATCGTGTGAT ATTTTGATCT CCGTTGTGTC TGTGAACGCC
CGTTAGTTCC TCCGGACTGA CCCCACCTTG GGGCTTATAA GAGTTCAAGG GACTTAAACT TATAGCAACA GCATCTACAT CGACAGAAGG TCCCCCTCCC TGCCTGTATA
TCATTTAGTC ACTGCTGGGA ATTCTCCACG TGCTTCTTCT TTTCGTAGAG GGTACTTTGG GTTGGGTTTC ATGGGAGATG CTTTTCTTCT TCGTGCACCT CTTAAGGGTC
GTCACTGATT TACTATATGT CCGTCCCTCC CCCTGGAAGA CAGCTACATC TACGACAACG ATATTCAAAT TCAGGGAACT TGAGAATATT CGGGGTTCCA CCCCAGTCAG
GCCTCCTTGA TTGCCCGCAA GTGTCTGTGT TGCCTCTAGT TTTATAGTGT GCTACCTAAT TCCGTTGTTT TACTATCCAA CAACGGTCCA AGGACCGGGT AGGTGCCGCG
GGCACGTAGA ATAATGCTTT CGACGAGATG TGGGGTCGTA TTTCCATTTA ATTCCGGCTG TTCCATATGT CAATACCCAG GCAATTTTTC CCTTGTAAGT ATATTGTGGT
TTGGTCAATC AACTATATTA TAAAACGTGG CTTTTACTTG CGAACCAGCG GCTGAACGTA GAGGACAATG GAGGACATGA ACTCTGACGT GCTGCACTAA CTGGCTTCTA
GGCTTTCAGA GGTAGATTCC TGACAGGACG TCCATTTCCT AGAATGAGCT CTGTGCCACG CAGAAACCCC TACGACCTGG GGCCCTATCT GTCTGCCCAC AGCGACTTTC
TCAAATTGGT GTTTTTTTAT CGCGACTGAC TCCAACTGCT CTTACCATTC AGAATCAAAC GGCTCAGGTA CTGGTGGGCG GGCTTGGAAA AATTCCGCGG GACCTGTTAA
CGTGCTAGAG GCTATGCGTG TGTTGTGGGC GTTTTCTTCT TTCGTTGTAG AATCGAATTC CAGTTTTTTC TCATGGTCCT GTTGTTACTT TGTTTTGCCC TGGTTCCATA
CGATGCCTTA TTGTGGCTTT TCGTTTTGCT TTTGTGCGTC GCGTAGGAGG TTGACCTTAT TCGAACCACT GACATTTAGT CGTACGTAGC GTTGGAGTTG CCTCGCAGTA
GAGAAAAGCC CACTCAAGAA TATAAGGGTA GGTGGGCATC AAGGATTTAT ATTGGCGGTT GCCTTGCGGT TTGCGAAAGT GAGTGAGGAG GCATTTGAAT TTTTTCTTAT
GGTTGGAACC CCCGATTACG ATACCGCAGT GTTACGTGTT GGGCTACACT TACGTTTCCT TGTTGCTTCC TTTATCCCCA TTTGTCACCG ACTTGCATGA TTCCGATCAC
GTTTTGGGCC CGCGATTGCA GGCGCTTTTG TCGTCGTGGC GTGCATGGGG TCAGCTGACT TAGTGTTCGG GTTTGCTGGC CACGCGTCTG GGTCTCAAGG CGACATCCCG
ATGGTTACAT TGTAGTGGTG CTTCAGGGTG GAACGGGGGA TGAAGTGCGT GGCCTCGTTT CATACATAGC TGATGTGATC GGCTTTGTGT CAGTGCATCA TGGTTCTCTT
TTCCTGGTCT CTGGCGTTAT GTGGCTTTTT GGCGTTTGCG TTGTTCGGAG CAATTTCGTC TTCCAAGTAG CACTGTGGGG CCTTTTCTAC CGATGGACTT TCGCATGGCC
GATCTTTTCA ACGTATTTAA GAAGATTACG CTAGCTTCTA GAGCCTGTGG AAATGCACCT TGTTCAGTAG TGTTTAARAA TTGGACGCTC TGTCACGTGC GGGGCGCCTT
AAGGCAGTGA CTCAGACCCA CGCGAAGTAA AAAGTCGTAC GCCCACCTGC GCCGAACAAA ATGGATCGTG AAAGCTGCTA CTGTGGTTTA GACTAAGGAT CGGAACCGAC
GTTTCCGAGT GGTATGGATT ATGTCTCGGG AAAGCTAATA GGCCTATGCA CTGTACTCTC CCTGGCACTT TGCAGACGTG CGCGTGGGCT CCCCCCTCGG GTGCGCGTGC
AGACGTTTCA CGGTCCCTCT CATGTCACGT ATCCGGATAA TCGAAAGGGC TCTGTATTAG GTATGGTGAG CCTTTGCAGC CAAGGCTAGG AATCAGATTT GGTGTCATCG
TCGAAAGTGC TAGGTAAAAC AAGCCGCGTC CACCCGCATG CTGAAAAATG AAGCGCACCC AGACTCAGTG ACGGAATTCC GCGGGGCGTG CACTGTCTCG CAGGTTAARA
ATTTGTGATG ACTTGTTCCA CGTAAAGGTG TCCGAGATCT TCGATCGCAT TAGAAGAATT TATGCAACTT TTCTAGCCGG TACGCTTTCA GGTAGCCATC TTTTCCGGGG
TGTCACGATG AACCTTCTGC TTTAACGAGG CTTGTTGCGT TTGCGGTTTT TCGGTGTATT GCGGTCTCTG GTCCTTTTCT CTTGGTACTA CGTGACTGTG TTTCGGCTAG
TGTAGTCGAT ACATACTTTG CTCCGGTGCG TGAAGTAGGG GGCAAGGTGG GACTTCGTGG TGATGTTACA TTGGTAGCCC TACAGCGGAA CTCTGGGTCT GCGCACCGGT
CGTTTGGGCT TGTGATTCAG TCGACTGGGG TACGTGCGGT GCTGCTGTTT TCGCGGACGT TAGCGCCCGG GTTTTGCACT AGCCTTAGTA CGTTCAGCCA CTGTTTACCC
CTATTTCCTT CGTTGTTCCT TTGCATTCAC ATCGGGTTGT GCATTGTGAC GCCATAGCAT TAGCCCCCAA GGTTGGTATT CTTTTTTAAG TTTACGGAGG AGTGAGTGAA
AGCGTTTGGC GTTCCGTTGG CGGTTATATT TAGGAACTAC GGGTGGATGG GAATATAAGA ACTCACCCGA AAAGAGATGA CGCTCCGTTG AGGTTGCGAT GCATGCTGAT
TTACAGTCAC CAAGCTTATT CCAGTTGGAG GATGCGCTGC GTGTTTTCGT TTTGCTTTTC GGTGTTATTC CGTAGCATAC CTTGGTCCCG TTTTGTTTCA TTGTTGTCCT
GGTACTCTTT TTTGACCTTA AGCTAAGATG TTGCTTTCTT CTTTTGCGGG TGTTGTGTGC GTATCGGAGA TCGTGCAATT GTCCAGGGCG CCTTAAAAAG GTTCGGGCGG
GTGGTCATGG ACTCGGCAAA CTAAGACTTA CCATTCTCGT CAACCTCAGT CAGCGCTATT TTTTTGTGGT TAAACTCTTT CAGCGACACC CGTCTGTCTA TCCCGGGGTC
CAGCATCCCC AAAGACGCAC CGTGTCTCGA GTAAGATCCT TTACCTGCAG GACAGTCCTT AGATGGAGAC TTTCGGATCT TCGGTCAATC ACGTCGTGCA GTCTCAAGTA
CAGGAGGTAA CAGGAGATGC AAGTCGGCGA CCAAGCGTTC ATTTTCGGTG CAAAATATTA TATCAACTAA CTGGTTTGGT GTTATATGAA TGTTCCCTTT TTAACGGACC
CATAACTGTA TACCTTGTCG GCCTTAATTT ACCTTTATGC TGGGGTGTAG AGCAGCTTTC GTAATAAGAT GCACGGGCGC CGTGGATGGG CCAGGAACCT GGCAACAACC
TATCATTTTG TTGCCTTAAT CCATCGTGTG ATATTTTGAT CTCCGTTGTG TCTGTGAACG CCCGTTAGTT CCTCCGGACT GACCCCACCT TGGGGCTTAT AAGAGTTCAA
GGGACTTAAA CTTATAGCAA CAGCATCTAC ATCGACAGAA GGTCCCCCTC CCTGCCTGTA TATCATTTAG TCACTGCTGG GAATTCTCCA CGTGCTTCTT CTTTTCGTAG
AGGGTACTTT GGGT

2.3 Classification of 130 virus genomes based on loop lengths due to autocorrelation

Out of 130 virus genome sequences, one hundred and two have been identified as open-ended sequences such as S1, S2, S3,
S4, S5, S7, S8, S9, S11, S13, S14, S19, S20, S21, S22, S23, S24, S25, S26, S28, S30, S31, S32, S33, S34, S35, S36, S37,
S38, S39, S41, S42, S43, S44, S45, S46, S47, S49, S50, S51, S52, S53, S54, S55, S56, S57, S58, 859, S60, S61, S62, S63,
S64, S65, S66, S67, S68, S69, S70, S71, S72, S73, S74, S77, S78, S79, S81, S83, S84, S85, S86, S88, S89, S90, S91, S92,
S93, S95, S97, S98, S100, S101, S102, S103, S104, S106, S107, S108, S109, S110, S111, S112, S114, S115, S116, S118,
S122, S123, S125, S126, S127, S130 and twenty eight have been identified as close-ended sequences such as S6, S10, S12,
S15, S16, S17, S18, S27, S29, S40, S48, S75, S76, S80, S82, S87, S94, S96, S99, S105, S113, S117, S119, S120, S121,
S124, S128, S129. The MLL values of 102 open-ended sequences is viewed as a sequence of MLL values and presented as a
graph. The maximum and the minimum MLL values in the graph are identified and the difference between the maximum and
minimum values is treated as a band. This band is divided into four equal level sub bands. Now all the 102 virus genomes are
classified under the four level sub bands. The same procedure is followed to classify 28 close-ended sequences. Table 1
presents values of maximum and minimum loop lengths for all open and close-ended sequences and the respective four sub
bands.
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Table 1: Maximum and minimum values of loop lengths of open ended and close ended virus genomes

sl Open Maximum Minimum Close Maximum Minimum

N(;. Ended Values of Values of : Ended Values of Values of
Sequences Loop Lengths Loop Lengths Sequences Loop Lengths Loop Lengths

! s1 58 !

2 S2 54 4 2 S10 56 4

3 S3 46 3 3 4

4 S4 50 3 4 S15 58 4

5 3 5 516 66 4

6 S7 66 4 6 52 4

7 S8 52 4 7 S18 58 4

Study of Certain Corona Family Related Viruses Based on Percentage Nucleotide Concentration and Golden Ratios and a Novel Sonic Attack
Technique to Deactivate all Mutating Viruses

¥ Volume 21 | Issue 1| Compilation 1.0 © 2021 London Journals Press



8 S9 48

9 Si1 66
10 | S13 54

11 S14

12 _—
13 S20 50

14 S21 48

15 S22 64

T s: | o4 |
17 T TR
s I R

19 S26
20 S28 40

21 S30
22
23

W
NI

B I S Sl I S e e e B e e O e B e e e e O e e N e e I e N N B S S O e e e e e O R e R e B R A S S S S I S S S S I S NG N NG NG NG Y N NG Y NG S R EUU B N S

24 S33 62
25 S34 52
26 S35 46
27 S36 54
28

29 __
Ol s3] 32 |

31 S41

32 __

33 $43

34 ||||||||||||||||||||||
35 s45 54

36 $46 50
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60 $71 50
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10 $40 64 4
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Maximum Values of Loop Lengths of Open Ended Virus Sequences

Fig. 1: Maximum Values of Loop Lengths of Open-Ended Sequences

Minimum Values of Loop Lengths Open Ended Virus Sequences
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Fig. 2: Minimum Values of Loop Lengths of Open-Ended Sequences

Maximum Values of Loop Lengths of Close Ended Virus Sequences
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Fig. 3: Maximum Values of Loop Lengths of Close-Ended Sequences

Minimum Values of Loop Lengths of Close-Ended Sequences remains
as 4 for all open-ended sequences. ‘Maximum Loop Length (MLL)’
value has been found to be a reliable quantificational measure of a
virus genome, be it open ended or close ended. More the value of MLL
of a sequence, less its SSI value. Every virus genome sequence would
have a unique SSI value and MLL value. Given a finite set of virus
genome sequences, one can find out the MLL value for every virus
genome. In the case of 130 virus genome sequences, 102 MLL values
have been found for open-ended sequences and 28 MLL values found
for close-ended sequences. Fig. 4 shows the graph displaying 102 MLL
values of open-ended genomes with four levels.

Maximum Values of Loop Lengths of Open Ended Virus Sequences

o fa \ \
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Fig. 4: MLL values of open-ended virus genomes with four levels

The genomes S29 and S32 are found to have maximum MLL value 82.
Genome S30 is found to have minimum MLL value 32. The band of
values from 32 to 82 is further divided into sub bands (i) 32-44, (ii)
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75 S91 78 45-57, (iii) 58-69 and (iv) 70-82. Fig. 5 shows the four sub bands and
76 S92 50 virus genomes belonging to those sub bands.
77 593 56 Table 2: Four sub bands and classified open-ended virus genomes
78 595 52 Open-Ended Virus Sequences
79 ' ,
Virus Sequences

80 S98 46
31 S100 54 S19, S23, S24, $25, $28, S31, $32, 39, S44, S51, S53, $59, S61,

S67, S70, S79, S81, S85, S88, $97, $102, S104, S107, S108, S115
82 S101 52 S2, S3, S4, S8, S9, S13, S20, S21, S26, S30, S34, S35, S36, S37,
83 ) S41, 43, $45, S46, S47, S49, S50, 852, $54, 55, $57, S62, S64,

S65, S66, S68, S69, S71, 872, S73, S77, S78, S84, $86, S89, S90,
84 | S103 56 S92, 893, $95, S98, S100, S101, $103, S109, S110, S111, S112,
85 S104 S114, 8123, 8126, S127, 130
86 | S106 62 3 s3.60 | S1-S7.S11, 514,822,533, 558, 560, S63, $74, 883, $106, S116,
87 0 RN

4 70-82 | S5,538,542, 591

88 08

Fig. 5: Shows graph displaying 28 MLL values of close-ended
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89 S109 36 genomes with four levels
g(l) Zi i(l) :2 Maximum Values of Loop Lengths of Close Ended Virus Sequences
92 S112 54 «\ fa
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7 S122 5 Fig. 5: MLL values of close-ended virus genomes with four levels
98 S123 52
99 3125 58 The band of values from 32 to 82 is further divided into sub bands (i)
100 S126 54 42-53, (i) 54-65, (iii) 66-76 and (iv) 77-88. Fig. 7 shows the four sub
01 S127 54 bands and virus genomes belonging to those sub bands.
102 Table 3: Four sub bands and classified close_ended virus genomes
Close-Ended Virus Sequences
Virus Sequences
S130 54 4 S12, S17, 827, S29, 875, S76, S80, $82, S87, $94, S113

S10, S15, S18, $99, S105, S117, S119, S120, S121, S124,

S128, S129

S16, S48, S96,

S6

Observations

1. Auto Correlation Measures (ACMs) of virus sequences in band #1 are HIGH, meaning probability of they being
susceptible for mutation or structural transformation is more.

2. The open-ended virus genomes S19, S23, S24, S25, S28, S31, S32, S39, S44, S51, S53, S59, S61, S67, S70, S79,
S81, S85, S88, S97, S102, S104, S107, S108, S115 fall under band 1 and the are likely to undergo structural
transformation.

3. The close-ended virus sequences S12, S17, S27, S29, S75, S76, S80, S82, S87, S94, S113 fall under band 1 and the
are likely to undergo structural transformation.

4. The open-ended virus genomes S5, S38, S42, S91 fall under band 4 and they are likely to be stable virus genomes
without undergoing any structural transformation.

5. The close-ended virus genome S6 falls under band 4 and it is likely to be a stable virus genome without undergoing
any structural transformation.

Il CLASSIFICATION OF 130 VIRUS GENOMES BASED ON CORRELATION
COEFFICIENTS AND DIFFERENTIAL ERRORS

London Journal of Research in Computer Science and Technology

The percentage concentration values of all four nucleotides in 130 virus genomes are calculated and subsequently the values
of correlation coefficients and differential errors.

3.1 Calculation of Percentage Concentration of Nucleotides of Viral Genome
Sequences

Analogous to the notion of pH value of a solution, the values of pA, pT, pG and pC of a genome sequence and possibly
composition of these values like the proportion pA:pT:pG:pC seems to pave a way to classify and characterize genome sets.
The definition of “Percentage Nucleotide Concentration” of a genome sequence is as follows. “Given a genome sequence,
the number of a particular nucleotide, say A, present in that genome sequence is counted and the sum is divided by the total
number of nucleotides in that genome sequence. The fraction when multiplied by 100 yields the Percentage Concentration of
Adenine pA”. Similarly, one can evaluate pT, pG and pC.
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3.1.1 Percentage Concentrations of 130 sequences

One hundred and thirty complete genomes of various categories of viruses are drawn from NCBI web site
https://www.ncbi.nlm.nih.gov/genbank/sars-cov-2-seqs/ for data analysis. The data given by NCBI is expected to be genuine.
Now, pA, pT, pG and pC were calculated for all 130 virus genome data and values presented in table 4.

Table 4. Percentage Nucleotide Concentration Data of 130 Virus Genomes

Species Accession
P D
1 s1 Lactate dehydrogenase- NC_001639.1 14104 | 3244 | 2300 : 3888 : 27.57 i 3646 i 2585 3326 : 2358
clevating virus -
2 S2 Porcine respiratory and NC _001961.1 15428 3353 21.73 3903 25.30 4047 26.23 4125 26.74
reproductive syndrome virus
3 S3 Equine arteritis virus NC 0025322 12704 ¢ 2692 i 2119 : 3449 i 27.05 : 3305 i 2602 i 3258 : 2565
4 s4 Simian hemorthagic NC_003092.2 15717 3534 | 2249 | 4307 © 2740 } 3556 i 22.63 4314 | 2745
fever virus -
5 S5 Mikumi yellow baboon virus NC 025112.1 14927 13476 2329 : 3853 i 2581 : 3404 i 22.80 : 4194 : 28.10
6 S6 Southwest baboon virus NC 025113.1 14851 3456 § 2327 | 3000 i 2632 : 3398 i 2088 : 4088 . 27.53
7 S7 Forest pouched giant rat arterivirus NC 026439.1 14953 3238 21.65 3920 26.22 3944 26.38 3851 25.75
8 S8 DeBrazzas monkey arterivirus NC 026509.1 15684 3364 21.45 3816 24.33 3688 23.51 4816 30.71
9 S9 Pebjah virus NC 027124.1 15478 ¢ 3291 i 2126 : 4077 i 2634 : 3623 : 2341 i 4487 : 2899
10 S10 Kafue Kinda chacma NC_029053.1 14924 3311 2219 i 4025 i 2697 | 3333 i 2233 i 4255 2851
baboon virus -
11 Sil Free State vervet virus NC 029992.1 15247 § 3450 i 22.63 i 3929 i 2577 : 3457 i 22.67 i 4411 : 28.93
12 Si2 Olivier's shrew virus 1 NC 035127.1 13766 : 2048 i 2142 : 3675 : 2670 : 3438 i 24.97 : 3705 : 26.91
13 S13 Porcine reproductive and NC 038291.1 15411 3345 | 2171 3923 | 2546 i 4036 i 2619 i 4107 | 26.65
respiratory syndrome virus 2 -
14 S14 Simian hemorrhagic NC_038293.1 15370 © 3406 | 22.16 i 3979 i 2589 : 3502 : 2278 : 4481 i 29.15
encephalitis virus -
15 SI5 Lelystad virus NC 043487.1 15111 3247 § 2149 | 3012 : 2589 : 3815 i 2525 : 4137 : 2738
16 S16 Zambian malbrouck virus NC 0482091 15307 : 3454 i 2256 i 4008 i 26.18 : 3431 i 2041 i 4414 : 28.84
17 Si7 Giardia lamblia virus NC_ 003555.1 6277 1606 i 2559 i 1530 : 2437 i 1565 i 2493 i 1576 i 2511
18 SI8 Chalara elegans RNA Virus 1 NC 0058831 5310 1076 § 2026 : 1441 i 27.04 : 1465 i 27.59 : 1328 : 25.01
19 S19 Coniothyrium minitans NC_007523.1 4975 1008 | 2026 i 1024 : 2058 | 1416 | 2846 i 1527  30.69
RNA virus -
20 $20 B"“yi’;i?v‘?ri“s‘clkel‘a“a NC 009224.1 5261 1232 | 2342 1151 2188 i 1392 | 2646 1486 i 2825
21 S21 Black raspberry virus F NC 0098901 5077 1516 i 2086 : 1252 : 24.66 @ 1336 : 2631 : 973 : 10.16
22 S22 Armigeres subalbatus virus NC _014609.1 7510 2239 29.81 1784 23.75 1672 22.26 1815 24.17
23 s23 Beauveria bassiana NC_024151.1 5327 961 1804 i 1251 | 2348 i 1375 i 2581 : 1740 i 32.66
victorivirus -
24 S24 Botryosphaeria dothidea NC 025214.1 5322 1145 | 2151 1111 2088 i 1519 | 2854 i 1547 i 29.07
victorivirus 1 -
25 25 Camponotus yamaokai virus NC 027212.1 5704 1811 & 3175 : 1359 © 23.83 : 1414 § 2479 i 1120 : 19.64
26 S26 Golden shiner totivirus NC 030295.1 7788 2902 6 2249 28.88 1436 18.44 1201
27 S27 Fusarium poac victorivirus | NC 030867.1 5124 102277 1995 : 1058 : 20,65 : 1419 i 27.69 : 1625 : 31.71
28 s28 A“S“aii‘i‘vfr::pheles NC_035674.1 6203 1570 | 2531 1551 § 2500 i 1730 | 27.89 { 1352 i 21.80
29 $29 Aspergillus foctidus NC 038928.1 5194 1016 19.56 1172 § 2256 i 1441 § 2774 i 1563 | 30.09
slow virus 1 -
30 $30 Beauveria bassiana NC_038929.1 5228 1065 i 2037 1271 2431 i 1418 i 272 1474 § 28.19
victorivirus 1 -
31 31 Diatom colony associated NC 040431.1 4671 1147 1129 § 2417 | 1401 | 2999 : 994 i 2128
dsRNA virus -
32 s32 Gigaspora margarita NC_040632.1 4947 1772 1606 | 3246 i 947 i 1914 | 622
giardia-like virus -
33 $33 Fusarium asiaticum NC_040653.1 5281 929 959 1816 i 1560 i 29.54 i 1833
victorivirus 1 -
Diatom colony associated
34 S34 dsRNA virus 13 NC_040659.1 5082 1211} 2383 : 1188 i 2338 | 1610 ; 31.68 : 1073 | 2111
genomic RNA
Diatom colony associated
35 $35 dsRNA virus 11 NC_040660.1 5160 1270 | 2461 1282 | 2484 | 1587 1 3076 | 1021 | 19.79
genomic RNA
Diatom colony associated
36 $36 dsRNA virus 12 NC_040775.1 5941 1784} 3003 i 1389 i 2338 : 1583 2665 : 1185 i 19.95
genomic RNA
37 $37 Alternaria arborescens NC_040793.1 5206 1154 | 2207 © 1029 i 1977 | 1486 i 2854 | 1537 i 29.52
victorivirus -
38 $38 Guangdong greater green NC_046959.1 18410 4712 2559 i 5381 2923 i 3886 § 2011 i 4431 i 24.07
snake arterivirus -
39 $39 Pothos latent virus NC 0009392 4415 1129 § 2557 : 1206 : 2732 : 1143 : 2580 i 037 i 21.22
40 S40 Bovine viral diarrhea virus NC 0014611 12573 4049 3220 § 2767 i 22.01 § 3233 i 2571 : 2524 & 20.07
41 S41 O'nyong-nyong virus NC 001512.1 11835 3676 & 3106 : 2440 i 20,62 i 2859 i 2416 : 2860 i 24.17
Py S42 Ononis yellow mosaic virus NC 001513.1 6211 1330 § 2141 1748 § 2814 i 973 15.67 i 2160 : 3478
43 43 Cell fusing agent virus NC 0015642 10682 2618 i 2451 : 2614 i 2447 : 2919 i 27.33 : 2531 ;i 23.69
44 S44 Bamboo mosaic virus, NC 001642.1 6366 1925 § 3024 : 1218 ¢ 1903 : 13390 : 21.03 : 1884 : 20.50
45 45 Odontoglossum NC_001728.1 6618 1990 i 3007 i 2013 ¢ 3042 | 1441 | 2177 { nm i 1774
ringspot virus, -
46 $46 Rupesis stem pitting NC_001948.1 8744 | 2430 | 2779 | 2560 i 2928 | 2075 i 2373 | 1678 | 19.19
associated virus -
47 S47 Botrytis virus F NC 0026041 6827 1689 © 2474 © 1494 i 2188 : 1405 : 2058 @ 2230 i 32.80
48 S48 Banana mild mosaic virus NC 002729.1 7352 2511 & 3415 : 2006 : 2851 i 1571 : 2137 & 1174 i 1597
49 S49 Aconitum latent virus NC 0027951 8657 2306 | 26.64 : 2278 i 2631 : 2149 i 2480 : 1924 : 2222
50 S50 Garlic latent virus NC_003557.1 8363 2082 ¢ 2729 | 2413 ¢ 2885 © 1943 | 2323 © 1725 . 20.63
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51 S51 Groundnut rosette virus NC 003603.1 4019 970 24.14 812 2020 1176 2926 & 1061 i 26.40
52 S52 Hibiscus chlorotic NC_003608.1 3911 975 2493 1012 © 2588 1007 i 2575 @ 917 | 2345
ringspot virus =
53 $53 Physalis mottle virus NC 003634.1 | 6673 1503 | 2252 | 1588 § 2380 : 874 2708
54 S54 Border disease virus NC 003679.1 12333 14007 | 3249 : 2715 & 22.01 : 3203 i 2597 . 2408 : 19.52
55 $55 Obuda pepper virus NC 003852.1 6507 1040 172905 | 1867 : 2869 | 1520 : 2336 & 1171 i 18.00
56 S56 ‘Aura virus NC_003900.1 1824 3462 ¢ 2028 2628 . 2223 . 2828 | 23.92 2006 : 24.58
57 S57 Grapevine rootstock stem NC_004724.1 16527 | 4250 | 2572 | 4624 | 2798 | 4224 | 2556 | 3429 | 2075
lesion associated virus -
58 $58 Omsk hemorrhagic NC_005062.1 10787 2772 2570 i 2229 i 2066 ; 3361 : 31.16 i 2425 | 2248
fever virus -
59 $59 Botrytis virus X NC 005132.1 6966 18131 2603 | 1348 i 1935 : 1288 © 1849 : 2517 i 36.13
60 S60 Olive mild mosaic virus NC 006939.1 3683 10411 2827 868 2357 0 900 . 2444 | 874 1 2373
61 S61 Angelonia flower break virus NC 007733.2 3962 1054 26.60 937 23.65 990 24.99 981 24.76
62 S62 Tiheus virus NC 0090282 | 10755 | 2903 I 2699 | 2229 i 2073 | 3004 | 27.03 | 2619 | 2435
63 S63 Peach chiorotic mottle virus NC 0098921 9005 23921 2656 | 2660 | 20.64 | 2042 | 2068 i 1902 | 21.12
64 S64 Grapevine Algerian NC_011535.1 4731 1243 § 2627 i 1167 | 2467 | 1319 | 2788 i 1002 2118
latent virus -
65 S65 Nemesia ring necrosis virus NC 011538.1 6285 122371946 | 1467 : 2334 ¢ 1210 i 1925 : 2385 i 37.95
66 S66 Peach mosaic virus NC 011552.1 7988 2439 § 3053 | 2249 | 2815 © 1908 © 23.89 i 1392 © 1743
67 67 Anagyris vein NC_011559.1 6151 1437 1 2336 | 1585 | 2577 | 1154 | 1876 | 1975 | 32.11
yellowing virus -
Kedougou virus strain
68 S68 Db D170 NC_012533.1 10723 © 2922 (2725 | 2143 | 1999 | 3219 | 3002 | 2439 i 2275
Bagaza virus strain
69 69 AL 00 NC_012534.1 10941 3190 § 2906 | 2330 | 2130 | 3088 | 2822 i 2333 | 21.32
70 S70 Bovine viral diarrhea virus 3 NC 012812.1 12337 173945 L 3198 | 2694 | 2184 | 3266 | 2647 | 2426 i 19.66
71 S71 Kalanchoe latent virus NC 013006.1 8517 2381 | 2796 1 2215 . 2601 © 2060 . 24.19 i 1857 | 21.80
72 S72 Grapevine Pinot gris virus NC 0157822 7250 2081 1 3005 i 2230 . 3072 ¢ 1582 . 2179 i 1266 : 1744
73 S73 Brassica yellows virus NC 016038.2 5666 1625 § 28.68 | 1300 : 22.94 : 1330 . 2347 i 1411 : 24.90
74 S74 ‘Actinidia virus B NC 016404.1 7488 24491 3271 1558 © 20.81 ¢ 1897 . 2533 i 1584 : 21.15
75 S75 Garlic common latent virus NC_016440.1 8638 2313 1 2678 1 0473 1 2863 i 2036 i 2473 i 1716 i 19.87
76 S76 Ndumu virus NC 016959.1 1724 3259 § 27.80 | 2588 ¢ 22.07 : 3210 i 2738 i 2632 : 2245
77 S77 Pestivirus strain NC 018713.1 12292 17393313000 | 2728 ¢ 2210 1 3173 ¢ 2581 | 2458 1 20.00
78 S78 ‘Andean potato latent virus NC_020470.1 6337 1425 172249 11742 2749 1 892 ¢ 1408 | 2278 i 3505
79 79 Andean potato mild NC_020471.1 6226 1344 | 2159 | 1756 © 2820 | 970 | 1558 i 2154 | 34.60
mosaic virus -
80 $80 Kama virus NC 023439.1 10688 | 2449 © 2001 | 2080 : 2133 i 3620 : 33.87 @ 2339 i 2188
81 S81 Gaillardia latent virus NC 023892.1 8659 2457 i 2838 | 2086 . 24.00 | 2286 i 2640 i 1820 : 21.12
82 S82 Pitaya virus X NC 0244581 6677 1800 i 2696 i 1465 : 21.04 & 1518 i 2273 i 1894 i 2837
83 S83 Middelburg virus NC 024887.1 11550 § 3125 ¢ 27.06 | 2313 & 2003 | 3118 i 27.00 i 2094 | 2592
84 S84 Jutiapa virus NC 026620.1 10125 ¢ 2916 £ 2880 | 2509 i 2567 : 2752 : 27.18 ! 1858 i 18.35
85 S85 Phasey bean mild NC_028793.2 5851 1510 i 2581 1427 © 2439 | 1460 | 2495 i 1413 | 24.15
yellows virus -
86 S86 Grapevine Red Globe virus NC 0306931 6863 1277 1 18.61 1476 0 2151 & 1202 . 1751 i 2008 : 42.37
87 S87 ‘Anopheles flavivirus NC 031327.1 10588 | 2729 2577 | 2620 i 24.83 i 2889 i 27.00 : 2341 i 22.11
88 S88 Potexvirus NC 0408421 5839 1554 1 2661 1260 § 2158 i 1257 i 21.53 i 1768 i 3028
89 $89 Grapevine associated NC_040837.1 6060 1699 | 2804 i 1942 © 3205 | 1503 . 2480 i 916 | 1512
tymo-like virus -
90 $90 Actinidia seed-borne NC_040800.1 8192 2847 © 3475 | 2187 | 2670 | 1884 i 2300 | 1274 ; 1555
latent virus -
91 So1 Kampung Karu virus NC 0407881 10311 2885 1 27.98 | 2271 . 22.03 ¢ 3053 : 29.61 i 2102 : 20.39
92 S92 Rocio virus NC 040776.1 10794 2976 | 27.57 | 2169 i 2009 : 3066 : 2840 : 2583 i 23.93
93 $93 Bovine viral diarrhea virus NC 039237.1 12513 4045 © 3233 | 2783 1 2204 | 3186 : 2546 @ 2499 i 19.97
94 S94 Kyasanur forest disease virus NC 039218.1 10376 | 2509 § 2418 | 2139 i 2061 i 3314 : 31.94 | 2414 i 2327
95 $95 Phaseolus vulgaris NC 039217.1 14072 4836 © 3437 | 3986 | 2833 | 2783 i 1978 | 2467 | 1753
endornavirus -
96 96 Atractylodes mottle virus NC 038966.1 8881 2426 © 2732 | 2429 | 2735 | 2080 . 2455 i 1846 | 20.79
97 S97 Babaco mosaic virus NC 036587.1 6692 2080 § 3108 | 1479 22.10 | 1452 . 2170 i 1681 | 25.12
98 S98 Ocimum basilicum NC 035462.1 6930 2255 | 3254 1 2046 | 2952 ! 1554 | 2242 ! 1075 ! 1551
RNA virus -
99 S99 ‘Actinidia virus NC 035453.1 18848 | 5414 5 2872 | 5495 i 20.15 i 4453 : 23.63 i 3486 i 18.50
100 S100 Lake Sinai Virus NC 035116.1 5877 112911921 1730 | 2944 | 1417 © 2411 : 1601 | 27.04
101 S101 Apis flavivirus NC 035071.1 | 20414 | 6142 i 3000 | 4537 : 2222 ¢ 4813 ' 23.58 | 4922 1 24.11
102 S102 ‘Agave tequilana leaf virus NC 034833.1 6958 2140 13076 | 1572 22.59 1766 . 2538 i 1480 | 21.07
103 S103 Ochlerotatus caspius NC 034242.1 10370 2787 i 2688 i 2704 i 2608 | 2748 i 2650 | 2131 | 2055
flavivirus -
104 S104 Lagenaria siceraria NC _034216.1 15098 | 5582 i 3697 i 3901 i 2584 i 3120 i 20.66 i 2495 i 16.53
endornavirus -
105 S105 Affican eggplant NC_034207.1 5953 1588 © 26,68 1380 2318 | 1517 | 2548 i 1468 i 24.66
yellowing virus -
106 S106 Grapevine rupesiris NC_034205.1 6730 1205 | 1790 | 1598 | 2374 | 1424 . 21.16 i 2498 | 37.12
vein feathering virus -
107 S107 Peach virus NC 033828.1 6612 1287 1 1946 | 1277 1931 © 1398 i 21.14 i 2650 i 40.08
108 S108 Bamaga virus NC 033725.1 10203 172866 1 28.09 | 2441 | 23.02 | 2878 . 2821 i 2018 | 10.78
109 S109 Kadam virus NC 033724.1 10215 | 2601 & 2546 | 2220 i 2182 1 3177 © 3110 | 2208 i 21.62
110 S110 Gadgets Gully virus NC 033723.1 10251 2701 © 2635 | 2200 | 21.55 | 3207 . 3128 i 2134 | 20.82
111 STi1 Jugra virus NC 033699.1 10173 ¢ 2948 2898 | 2319 i 22.80 i 2751 : 27.04 : 2155 i 21.18
112 ST12 Bouboui virus NC 0336931 10173 2940 © 2890 | 2338 i 2298 | 2744 : 2697 : 2051 i 21.14
113 S113 New Mapoon virus NC 0320881 10864 | 2872 © 2644 | 2395 i 22.05 i 2947 : 27.13 © 2650 i 2439
114 S114 Botrytis cinerca NC_031752.1 11557 | 4006 | 3466 | 3151 | 2726 | 2231 | 1930 | 2169 | 18.77
endornavirus -
115 S115 Ceratobasidium NC_031463.1 23635 | 9624 i 4072 i 6181 | 2615 | 4217 | 1784 i 3613 | 1529
endornavirus -
116 S116 Ceratobasidium endorna virus NC 031462.1 15207 | 4392 L 2888 | 3640 | 2394 | 3787 | 2490 | 3388 i 2028
117 S117 Banzi virus NC 043110.1 10182 | 2778 © 2728 | 2274 i 2233 2867 : 2816 . 2263 i 2223
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118 S118 White bream virus NC 008516.1  § 26660 | 8975 | 33.66 | 6143 i 23.04 | 3758 1410 | 7784 | 2920
119 S119 Chinook salmon bafinivirus NC 026812.1 § 27004 | 8268 | 3062 | 6892 i 2552 © 3909 i 1448 i 7929 : 2936
120 $120 Fathead minnow nidovirus NC 038205.1 | 27318 | 9234 | 3380 | 6954 | 2546 i 4110 | 1505 i 7020 i 2570
121 Si21 Bovine nidovirus NC 0271991 1 20261 | 5947 1| 2935 | 6839 i 33.75 i 5208 1 2570 i 2266 i 11.18
122 122 Ball python nidovirus NC 0247001 ¢ 33452 1 11117 | 3323 | 6932 i 2072 | 6663 1 1992 i 8740 i 26.13
123 S123 Xinzhou toro-like virus NC 033700.1 | 30353 . 9555 © 3148 i 0194 | 3020 i 4934 | 1626 | 6670 i 21.97
124 S124 Morelia viridis nidovirus UNC 0354651 ¢ 32399 1 10710 1 33.06 | 7139 . 22.03 . 6186 i 19.00 | 8364 . 2582
125 S125 Breda virus NC 007447.1 | 28475 7690 & 27.01 | 9959 i 3497 | 6104 | 2144 i 4718 i 1657
126 S126 Porcine torovirus TNC 0227870 F 28301 8124 & 2871 . 10267 | 3628 . 5579 i 1971 | 4331 : 15.30
127 S127 Goat torovirus NC 034976.1 | 28487 7686 | 2698 | 10072 i 3536 | 6083 i 21.35 i 4646 i 1631
128 S128 Bellinger River virus NC 046956.1 | 30742 10484 | 3410 | 5073 & 17.15 i 5238 i 17.04 i 9747 i 3171
129 $129 Hainan hebius NC 0469621 | 29409 | 8759 | 29.78 1760 6561 | 2231 | 2328 IEE)
popel torovirus -
Guangdong red-banded
130 S130 ) NC_046963.1 | 30859 | 9285 | 3009 | 8097 i 2624 | 5722 | 1854 i 7755 | 25.13
snake torovirus -

The values of pA, pT, pG and pC are studied independently as well as pairwise. Figs. 6 to 9 respectively show graphs of pA,
pT, pG and pC values of all 130 virus genome sequences.
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Figs. 10 to 16 respectively show graphs of pA, pT, pG and pC values together, pA and pT values together, pA and pG values
together, pA and pC values together, pT and pG values together, pT and pC values together, pG and pC values together of all
130 virus genomes.
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Figs. 10 to shows Percentage Concentrations of Adenine, Thymine, Guanine and Cytosine
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Fig. 10: pA, pT, pG and pC values of all 130 virus genome sequences
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Fig. 11: pA and pT values of all 130 virus genome sequences
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Fig. 12: pA and pG values of all 130 virus genome sequences
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Fig. 13: pA and pC values of all 130 virus genome sequences
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Fig. 14: pT and pG values of all 130 virus genome sequences
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Fig. 15: pT and pC values of all 130 virus genome sequences
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Fig. 16: pG and pC values of all 130 virus genome sequences

3.2 Correlation Coefficients of Pairs of Nucleotides

Now, the values of pA-pT, pA-pG, pA-pC, pT-pG, pT-pC and pG-pC are calculated and results shown in table 5. Resulting
values are termed as ‘errors’ for convenience.

Table 5: Values of pA-pT, pA-pG, pA-pC, pT-pG, pT-pC and pG-pC

pA-pG | pA-pC | pT-pG | pT-pC | pG-pC

London Journal of Research in Computer Science and Technology

S1 23.00 | 27.57 | 25.85 | 23.58 -4.57 -2.85 -0.58 1.72 3.98 2.27
S2 21.73 | 2530 | 2623 | 26.74 -3.56 -4.50 -5.00 -0.93 -1.44 -0.51
S3 21.19 | 27.15 | 26.02 | 25.65 -5.96 -4.83 -4.46 1.13 1.50 0.37
S4 2249 | 2740 | 22.63 | 27.45 -4.92 -0.14 -4.96 4.78 -0.04 -4.82
S5 23.29 | 25.81 22.80 | 28.10 -2.53 0.48 -4.81 3.01 -2.28 -5.29
S6 2327 | 2632 | 22.88 | 27.53 -3.05 0.39 -4.26 3.44 -1.21 -4.65
S7 21.65 | 2622 | 2638 | 25.75 -4.56 -4.72 -4.10 -0.16 0.46 0.62
S8 2145 | 2433 | 23.51 30.71 -2.88 -2.07 -9.26 0.82 -6.38 -7.19
S9 21.26 | 2634 | 2341 28.99 -5.08 -2.14 -1.73 2.93 -2.65 -5.58
S10 22.19 | 2697 | 2233 | 28.51 -4.78 -0.15 -6.33 4.64 -1.54 -6.18
S11 22.63 | 25.77 | 22.67 | 28.93 -3.14 -0.05 -6.30 3.10 -3.16 -6.26
S12 2142 | 26.70 | 2497 | 2691 -5.28 -3.56 -5.50 1.72 -0.22 -1.94
S13 21.71 2546 | 26.19 | 26.65 -3.75 -4.48 -4.94 -0.73 -1.19 -0.46
S14 22.16 | 25.89 | 22.78 | 29.15 -3.73 -0.62 -6.99 3.10 -3.27 -6.37
S15 21.49 | 25.89 | 2525 | 27.38 -4.40 -3.76 -5.89 0.64 -1.49 -2.13
S16 22.56 | 26.18 | 22.41 28.84 -3.62 0.15 -6.27 3.77 -2.65 -6.42
S17 25.59 | 2437 | 2493 | 25.11 1.21 0.65 0.48 -0.56 -0.73 -0.18
S18 20.26 | 27.14 | 27.59 | 25.01 -6.87 -7.33 -4.75 -0.45 2.13 2.58
S19 20.26 | 20.58 | 28.46 | 30.69 -0.32 -8.20 -10.43 -7.88 -10.11 -2.23
S20 2342 | 21.88 | 26.46 | 28.25 1.54 -3.04 -4.83 -4.58 -6.37 -1.79
S21 29.86 | 24.66 | 26.31 19.16 5.20 3.55 10.70 -1.65 5.50 7.15
S22 29.81 23.75 | 2226 | 24.17 6.06 7.55 5.65 1.49 -0.41 -1.90
S23 18.04 | 2348 | 25.81 32.66 -5.44 -1.77 -14.62 -2.33 -9.18 -6.85
S24 21.51 20.88 | 28.54 | 29.07 0.64 -7.03 -7.55 -7.67 -8.19 -0.53
S25 31.75 | 23.83 | 24.79 19.64 7.92 6.96 12.11 -0.96 4.19 5.15
S26 37.26 | 28.88 18.44 15.42 8.38 18.82 21.84 10.44 13.46 3.02
S27 19.95 | 20.65 | 27.69 | 31.71 -0.70 -1.75 -11.77 -7.05 -11.07 -4.02
S28 25.31 25.00 | 27.89 | 21.80 0.31 -2.58 3.51 -2.89 3.21 6.09
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S29 19.56 | 22.56 | 27.74 | 30.09 -3.00 -8.18 -10.53 -5.18 -7.53 -2.35
S30 20.37 | 2431 27.12 | 28.19 -3.94 -6.75 -7.82 -2.81 -3.88 -1.07
S31 24.56 | 24.17 | 29.99 | 21.28 0.39 -5.44 3.28 -5.82 2.89 8.71
S32 35.82 | 32.46 19.14 12.57 3.36 16.68 23.25 13.32 19.89 6.57
S33 17.59 18.16 [ 29.54 | 34.71 -0.57 -11.95 -17.12 -11.38 -16.55 -5.17
S34 23.83 | 2338 | 31.68 | 21.11 0.45 -7.85 2.72 -8.30 2.26 10.57
S35 24.61 24.84 | 30.76 19.79 -0.23 -6.14 4.83 -5.91 5.06 10.97
S36 30.03 | 2338 | 26.65 19.95 6.65 3.38 10.08 -3.27 343 6.70
S37 22.17 19.77 | 28.54 | 29.52 2.40 -6.38 -7.36 -8.78 -9.76 -0.98
S38 25.59 | 29.23 21.11 24.07 -3.63 4.49 1.53 8.12 5.16 -2.96
S39 25.57 | 27.32 | 25.89 | 21.22 -1.74 -0.32 4.35 1.43 6.09 4.67
5S40 32.20 | 22.01 25.71 20.07 10.20 6.49 12.13 -3.71 1.93 5.64
S41 31.06 | 20.62 | 24.16 | 24.17 10.44 6.90 6.89 -3.54 -3.55 -0.01
S42 21.41 28.14 15.67 | 34.78 -6.73 5.75 -13.36 12.48 -6.63 -19.11
S43 24.51 24.47 | 27.33 | 23.69 0.04 -2.82 0.81 -2.86 0.78 3.63
S44 30.24 19.13 | 21.03 | 29.59 11.11 9.21 0.64 -1.90 -10.46 -8.56
S45 30.07 | 3042 | 21.77 17.74 -0.35 8.30 12.33 8.64 12.68 4.03
& S46 27.79 | 29.28 | 23.73 19.19 -1.49 4.06 8.60 5.55 10.09 4.54
o S47 2474 | 21.88 | 20.58 | 32.80 2.86 4.16 -8.06 1.30 -10.91 -12.22
9 S48 34.15 | 28.51 21.37 15.97 5.64 12.79 18.19 7.14 12.54 5.40
E S49 26.64 | 26.31 24.82 | 22.22 0.32 1.81 4.41 1.49 4.09 2.60
o S50 27.29 | 28.85 | 23.23 | 20.63 -1.57 4.05 6.66 5.62 8.23 2.61
"Ed S51 24.14 | 20.20 | 29.26 | 26.40 3.93 -5.13 -2.26 -9.06 -6.20 2.86
c S52 2493 | 25.88 | 25.75 | 23.45 -0.95 -0.82 1.48 0.13 243 2.30
g S53 22.52 | 23.80 13.10 | 40.58 -1.27 9.43 -18.06 10.70 -16.78 -27.48
E S54 3249 | 22.01 25.97 19.52 10.48 6.52 12.97 -3.96 2.49 6.45
.8 S55 29.95 | 28.69 | 23.36 18.00 1.26 6.59 11.96 533 10.70 5.36
%] S56 29.28 | 22.23 | 2392 | 24.58 7.05 5.36 4.70 -1.69 -2.35 -0.66
g S57 25.72 | 2798 | 25.56 | 20.75 -2.26 0.16 4.97 242 7.23 4.81
a S58 2570 | 20.66 | 31.16 | 22.48 5.03 -5.46 3.22 -10.49 -1.82 8.68
g S59 26.03 19.35 18.49 | 36.13 6.68 7.54 -10.11 0.86 -16.78 -17.64
8 S60 28.27 | 23.57 | 2444 | 23.73 4.70 3.83 4.53 -0.87 -0.16 0.71
o S61 26.60 | 23.65 | 2499 | 24.76 2.95 1.62 1.84 -1.34 -1.11 0.23
"_a‘ S62 26.99 | 20.73 | 27.93 | 24.35 6.27 -0.94 2.64 -7.21 -3.63 3.58
© S63 26.56 | 29.64 | 22.68 | 21.12 -3.08 3.89 5.44 6.96 8.52 1.55
S S64 26.27 | 24.67 | 27.88 | 21.18 1.61 -1.61 5.09 -3.21 3.49 6.70
3 S635 19.46 | 23.34 19.25 | 37.95 -3.88 0.21 -18.49 4.09 -14.61 -18.70
5_‘. S66 30.53 | 28.15 | 23.89 17.43 2.38 6.65 13.11 4.27 10.73 6.46
2 S67 2336 | 25.77 18.76 | 32.11 -2.41 4.60 -8.75 7.01 -6.34 -13.35
g S68 27.25 19.99 | 30.02 | 22.75 7.26 -2.77 4.50 -10.03 -2.76 7.27
5 S69 29.16 | 21.30 | 2822 | 21.32 7.86 0.93 7.83 -6.93 -0.03 6.90
2. S70 31.98 | 21.84 | 26.47 19.66 10.14 5.50 12.31 -4.64 2.17 6.81
g S71 27.96 | 26.01 24.19 | 21.80 1.95 3.77 6.15 1.82 4.20 2.38
2 S72 30.05 | 30.72 | 21.79 17.44 -0.68 8.25 12.61 8.93 13.28 4.35
g S73 28.68 | 2294 | 23.47 | 24.90 5.74 5.21 3.78 -0.53 -1.96 -1.43
= S74 32.71 20.81 25.33 | 21.15 11.90 7.37 11.55 -4.53 -0.35 4.18
S75 26.78 | 28.63 | 24.73 19.87 -1.85 2.05 6.91 3.90 8.76 4.86
S76 27.80 | 22.07 | 2738 | 22.45 5.72 0.42 5.35 -5.31 -0.38 4.93
S77 32.00 [ 22.19 | 25.81 20.00 9.80 6.18 12.00 -3.62 2.20 5.82
S78 2249 | 27.49 14.08 | 35.95 -5.00 8.41 -13.46 13.41 -8.46 -21.87
S79 21.59 | 28.20 15.58 | 34.60 -6.62 6.01 -13.01 12.62 -6.39 -19.02
S80 22.91 21.33 | 33.87 | 21.88 1.58 | -10.96 1.03 -12.54 -0.55 11.99
S81 28.38 [ 24.09 | 26.40 | 21.12 4.28 1.97 7.25 -2.31 2.97 5.28
S82 26.96 | 21.94 | 22.73 | 28.37 5.02 4.22 -1.41 -0.79 -6.43 -5.63
S83 27.06 | 20.03 | 27.00 | 25.92 7.03 0.06 1.13 -6.97 -5.90 1.07
S84 28.80 | 25.67 | 27.18 18.35 3.13 1.62 10.45 -1.51 7.32 8.83
S85 25.81 2439 | 2495 | 24.15 1.42 0.85 1.66 -0.56 0.24 0.80
S86 18.61 21.51 17.51 42.37 -2.90 1.09 -23.77 3.99 -20.87 -24.86
S87 25.77 | 24.83 | 27.29 | 22.11 0.94 -1.51 3.66 -2.46 2.72 5.18
S88 26.61 21.58 | 21.53 | 30.28 5.04 5.09 -3.67 0.05 -8.70 -8.75
S8&9 28.04 | 32.05 | 24.80 15.12 -4.01 3.23 12.92 7.24 16.93 9.69
S90 34.75 | 26.70 | 23.00 15.55 8.06 11.76 19.20 3.70 11.15 7.45
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S91 27.98 | 22.03 | 29.61 20.39 5.95 -1.63 7.59 -7.58 1.64 9.22
S92 27.57 | 20.09 | 2840 | 23.93 7.48 -0.83 3.64 -8.31 -3.84 4.47
S93 3233 | 2224 | 25.46 19.97 10.09 6.86 12.36 -3.22 2.27 5.49
S94 24.18 | 20.61 31.94 | 23.27 3.57 -7.76 0.92 -11.32 -2.65 8.67
S95 3437 | 2833 19.78 17.53 6.04 14.59 16.83 8.55 10.79 2.25
S96 2732 | 2735 | 2455 | 20.79 -0.03 2.77 6.53 2.80 6.56 3.76
S97 31.08 | 22.10 | 21.70 | 25.12 8.98 9.38 5.96 0.40 -3.02 -3.42
S98 32.54 | 29.52 | 2242 15.51 3.02 10.12 17.03 7.10 14.01 6.91
S99 28.72 | 29.15 | 23.63 18.50 -0.43 5.10 10.23 5.53 10.66 5.13
S100 19.21 29.44 | 24.11 27.24 | -10.23 -4.90 -8.03 5.33 2.19 -3.13
S101 30.09 | 2222 | 23.58 [ 24.11 7.86 6.51 5.98 -1.35 -1.89 -0.53
5102 30.76 | 22.59 | 2538 | 21.27 8.16 5.38 9.49 -2.79 1.32 4.11
5103 26.88 | 26.08 [ 26.50 | 20.55 0.80 0.38 6.33 -0.42 5.53 5.95
S104 36.97 | 25.84 | 20.66 16.53 11.13 16.31 20.45 5.17 9.31 4.14
S105 26.68 | 23.18 | 25.48 | 24.66 3.49 1.19 2.02 -2.30 -1.48 0.82
S106 17.90 | 2374 | 21.16 | 37.12 -5.84 -3.25 -19.21 2.59 -13.37 -15.96
S107 19.46 19.31 | 21.14 | 40.08 0.15 -1.68 -20.61 -1.83 -20.77 -18.94
S108 28.09 | 23.92 | 28.21 19.78 4.17 -0.12 8.31 -4.28 4.15 8.43
S109 2546 | 21.82 | 31.10 | 21.62 3.64 -5.64 3.85 -9.28 0.21 9.49
S110 26.35 | 21.55 | 31.28 | 20.82 4.80 -4.94 5.53 -9.74 0.73 10.47
S111 28.98 | 22.80 [ 27.04 | 21.18 6.18 1.94 7.80 -4.25 1.61 5.86
S112 2890 | 2298 | 2697 | 21.14 5.92 1.93 7.76 -3.99 1.84 5.83
S113 2644 | 22.05 | 27.13 | 24.39 4.39 -0.69 2.04 -5.08 -2.35 2.73
S114 34.66 | 27.26 19.30 18.77 7.40 15.36 15.90 7.96 8.50 0.54
S115 40.72 | 26.15 17.84 15.29 14.57 22.88 25.43 8.31 10.87 2.56
S116 28.88 | 2394 | 2490 | 22.28 4.95 3.98 6.60 -0.97 1.66 2.62
S117 27.28 | 2233 | 28.16 | 22.23 4.95 -0.87 5.06 -5.82 0.11 5.93
S118 33.66 | 23.04 14.10 | 29.20 10.62 19.57 4.47 8.95 -6.16 -15.10
S119 30.62 | 25.52 14.48 | 29.36 5.10 16.14 1.26 11.05 -3.84 -14.89
S120 33.80 | 25.46 15.05 | 25.70 8.35 18.76 8.10 10.41 -0.24 -10.65
S121 29.35 | 33.75 | 25.70 11.18 -4.40 3.65 18.17 8.05 22.57 14.52
S122 33.23 | 20.72 19.92 | 26.13 12.51 13.31 7.11 0.80 -5.40 -6.21
S123 31.48 | 30.29 16.26 | 21.97 1.19 15.22 9.50 14.03 8.32 -5.72
S124 33.06 | 22.03 19.09 | 25.82 11.02 13.96 7.24 2.94 -3.78 -6.72
S125 27.01 3497 | 21.44 16.57 -7.97 5.57 10.44 13.54 18.41 4.87
S126 28.71 36.28 19.71 15.30 -7.57 8.99 13.40 16.56 20.97 4.41
S127 2698 | 3536 | 21.35 16.31 -8.38 5.63 10.67 14.00 19.05 5.04
S128 34.10 17.15 17.04 | 31.71 16.95 17.06 2.40 0.11 -14.55 -14.67
S129 29.78 | 39.99 | 2231 7.92 | -10.20 7.47 21.87 17.68 32.07 14.39
S130 30.09 | 26.24 18.54 | 25.13 3.85 11.55 4.96 7.70 1.11 -6.59

Figs. 17 to 22 respectively show graphs of pA-pT error values, pA-pG error values, pA-pC error values, pT-pG error values,
pT-pC error values and pG-pC error values.

PpA-pT Error Values

PA-pC Error Values

Fig. 17: Graph of pA-pT error values

Fig. 19: Graph of pA-pC error values

PA-pG Error Values

pT-pG Error Values

Fig. 18: Graph of pA-pG error values

Fig. 20: Graph of pT-pG error values
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Fig. 21: Graph of pT-pC error values Fig. 22: Graph of pG-pC error values

3.2.1 Measure of Correlation Coefficients of Pairs of Nucleotides

Given a finite number of genome sequences (in this case 130), the values of pA, pT, pG and pC are evaluated. Then, the
values of pA-pT, pA-pG, pA-pC, pT-pG, pT-pC and pG-pC are evaluated. Now, the Correlation Coefficient T of A and T, for
instance, is defined as T(A,T) = Max(pA-pT) — Min(pA-pT). Less the error, more the correlation coefficient T of A and T.
This could be generalized to all other nucleotide combinations. Correlation Coefficient T of each of the ordered pair is
calculated as

T(A,T) =Max(pA-pT) — Min(pA-pT) =16.95+10.20=27.15

T(A,G) =Max(pA-pG) — Min(pA-pG) =22.88 +10.96 =33.84

T(A,C) =Max(pA-pC) — Min(pA-pC) =25.43 +23.77 =49.20

T(T,G) =Max(pT-pG) — Min(pT-pG) =17.68 + 12.54 =30.22

1(T,C) =Max(pT-pC) — Min(pT-pC) =32.07 +20.87 =52.94

17(G,C) =Max(pG-pC) — Min(pG-pC) = 14.52 +27.48 =42

QAL =

The correlation coefficients T of all possible pairs of nucleotides are shown in Fig. 23

Correlation Coefficients T

&0 5294
a2

30.22
27.15

TAT) TIAG) T(AQ) T{T,G) TT,C) i(che]

Fig 23: Correlation coefficients of all possible pairs of nucleotides
Observations

1. Pairwise Correlation Coefficient T(A,T) = 27.15

Pairwise Correlation Coefficient T1(A,G) = 33.84

Pairwise Correlation Coefficient T(A,C) = 49.2

Pairwise Correlation Coefficient T1(T,G) = 30.22

Pairwise Correlation Coefficient 1(T,C) = 52.94

Pairwise Correlation Coefficient 7(G,C) = 42

Less the value of T, more the ordered couple of nucleotides is correlated.

<A,T> form natural pair and highly correlated.

9. <A,G> form unnatural pair and correlated to a certain extent.

10. <A,C> form unnatural pair and moderately uncorrelated.

11. <T,G> form unnatural pair and correlated to a great extent.

12. <T,C> form unnatural pair and highly uncorrelated.

13. <G,C> form natural pair and uncorrelated.

14. One can select natural pairing of <A,T> and <G,C>. Note that the pair <A,T> is correlated and the pair
<G,C> uncorrelated.

15. One can select unnatural pairing of <T,G> and <A,C>. Note that the pair <T,G> is correlated and the pair
<A,C> is uncorrelated — a significant observation

PN R WD

To summarize, a total of 130 virus sequences related to Corona virus family was tested in terms of percentage concentrations
of nucleotides. The significant observation made after analyzing all 130 sequences, the natural pair of nucleotides Adenine
and Thymine are highly correlated, whereas the natural pair of Guanine and Cytosine are uncorrelated. Similarly, the
unnatural pair of Thymine and Guanine are correlated and the unnatural pair of Adenine and Cytosine are uncorrelated.

Inference

This phenomenon seems to be a natural occurrence in all genome sequences.

3.3 Differential Errors of percentage concentrations of nucleotides with respect to

their averages

From entries in Table 6, one would observe that the average percentage concentrations of all nucleotides are almost same.
This amounts to saying that all four nucleotides are almost equally distributed in any genome sequence. Details are given
below.
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Table 6: Percentage Concntration Averages of Nucleotides

Percentage Concentration Averages of Nucleotides
Average of pA 26.84
Average of pT 24.92
Average of pG 24.12
Average of pC 24.11

Average of A Averageof T u Average of G - Average of

The percentage concentration of nucleotides in all 130 virus sequences have been evaluated and the average values found as
pA =26.84, pT =24.92, pG = 24.12 and pC = 24.11. Table 7 presents the percentage concentration values of each nucleotide
subtracted from the respective average values.

Table 7: Values of pA, pT, pG and pC subtracted from their average values

Sequences pPA pC Avg-pA  Avg-pT  Avg-pG
S1 23.00 27.57 25.85 | 23.58 3.84 -2.65 -1.73 0.53
S2 21.73 25.30 26.23 | 26.74 5.10 -0.38 -2.11 -2.62
S3 21.19 27.15 26.02 | 25.65 5.65 -2.23 -1.90 -1.53
S4 22.49 27.40 22.63 | 2745 4.35 -2.48 1.49 -3.33
S5 23.29 25.81 22.80 | 28.10 3.55 -0.89 1.31 -3.98
S6 23.27 26.32 22.88 | 27.53 3.57 -1.40 1.24 -3.41 &3
S7 21.65 26.22 26.38 25.75 5.18 -1.30 -2.26 -1.64 <
S8 2145 24.33 23.51 | 30.71 5.39 0.59 0.60 -6.59 8
S9 21.26 26.34 2341 | 28.99 5.58 -1.42 0.71 -4.88 'ﬁ
S10 22.19 26.97 22.33 | 28.51 4.65 -2.05 1.78 -4.40 pu
S11 22.63 25.77 22.67 | 28.93 4.21 -0.85 1.44 -4.82 o)
S12 21.42 26.70 2497 | 2691 5.42 -1.78 -0.86 -2.80 ﬁ
S13 21.71 25.46 26.19 26.65 5.13 -0.54 -2.07 -2.54 Y
S14 22.16 25.89 22.78 | 29.15 4.68 -0.97 1.33 -5.04 5
S15 21.49 25.89 2525 | 27.38 5.35 -0.97 -1.13 -3.26 5)')
S16 22.56 26.18 2241 28.84 4.27 -1.26 1.70 -4.72 o
S17 25.59 24.37 2493 | 25.11 1.25 0.55 -0.82 -0.99 -g
S18 20.26 27.14 27.59 | 25.01 6.57 -2.22 -3.47 -0.90 Q
S19 20.26 20.58 28.46 30.69 6.58 4.34 -4.35 -6.58 g
S20 2342 21.88 2646 | 28.25 3.42 3.04 -2.34 -4.13 &)
S21 29.86 24.66 26.31 19.16 -3.02 0.26 -2.20 4.95 g
S22 29.81 23.75 2226 | 24.17 -2.98 1.17 1.85 -0.05 ..S
S23 18.04 23.48 25.81 32.66 8.80 1.44 -1.69 -8.55 5
S24 21.51 20.88 28.54 | 29.07 5.32 4.04 -4.42 -4.95 g
S25 31.75 23.83 24.79 19.64 -4.91 1.10 -0.67 4.48 S‘é
S26 37.26 28.88 18.44 15.42 -10.42 -3.96 5.68 8.69 ‘*5'
S27 19.95 20.65 27.69 | 31.71 6.89 4.27 -3.58 -7.60 =
S28 25.31 25.00 27.89 | 21.80 1.53 -0.08 -3.77 2.32 £
S29 19.56 22.56 27.74 | 30.09 7.28 2.36 -3.63 -5.98 g
S30 20.37 2431 27.12 | 28.19 6.47 0.61 -3.01 -4.08 =
S31 24.56 24.17 29.99 21.28 2.28 0.75 -5.88 2.83 8
S32 35.82 32.46 19.14 12.57 -8.98 -7.54 4.97 11.54 E
S33 17.59 18.16 29.54 | 34.71 9.25 6.76 -5.42 -10.59 S
S34 23.83 23.38 31.68 [ 21.11 3.01 1.54 -7.56 3.00
S35 24.61 24.84 30.76 19.79 2.23 0.08 -6.64 4.33
S36 30.03 23.38 26.65 19.95 -3.19 1.54 -2.53 4.17
S37 22.17 19.77 28.54 29.52 4.67 5.15 -4.43 -5.41
S38 25.59 29.23 21.11 24.07 1.24 -4.31 3.01 0.05
S39 25.57 27.32 25.89 [ 21.22 1.27 -2.40 -1.77 2.89
S40 32.20 22.01 25.71 [ 20.07 -5.37 291 -1.60 4.04
S41 31.06 20.62 24.16 | 24.17 -4.22 4.30 -0.04 -0.05
S42 21.41 28.14 15.67 | 34.78 5.42 -3.22 8.45 -10.66
S43 24.51 24.47 27.33 23.69 2.33 0.45 -3.21 0.42
S44 30.24 19.13 21.03 [ 29.59 -3.40 5.79 3.08 -5.48
S45 30.07 30.42 21.77 17.74 -3.23 -5.50 2.34 6.37
S46 27.79 29.28 23.73 19.19 -0.95 -4.36 0.39 4.92
S47 24.74 21.88 20.58 [ 32.80 2.10 3.04 3.54 -8.68
S48 34.15 28.51 21.37 15.97 -7.32 -3.59 2.75 8.15
S49 26.64 26.31 24.82 | 2222 0.20 -1.39 -0.71 1.89
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S50 2729 | 2885 [ 23.23 [ 20.63 | -0.45 -3.93 0.88 3.49
S51 24.14 | 2020 [ 2926 | 2640 | 2.70 4.72 -5.14 -2.29
S52 2493 | 2588 | 2575 [ 23.45 | 1091 -0.96 -1.63 0.67
S53 2252 | 2380 | 13.10 | 40.58 | 431 1.12 11.02 -16.47
S54 3249 | 2201 [ 2597 | 1952 | -5.65 2.91 -1.85 4.59
S55 29.95 | 28.69 [ 2336 | 18.00 | -3.11 -3.77 0.76 6.12
S56 2928 | 2223 [ 2392 | 2458 | 244 2.69 0.20 -0.46
S57 2572 | 2798 [ 2556 | 2075 | L12 -3.06 -1.44 3.37
S58 2570 | 20.66 | 31.16 | 2248 | 1.14 4.26 -7.04 1.63
S59 2603 | 1935 | 1849 | 36.13 | 081 5.57 5.63 -12.02
S60 2827 | 2357 [ 2444 [ 2373 | -1.43 1.35 -0.32 0.38
S61 26.60 | 23.65 | 24.99 [ 2476 | 0.3 1.27 -0.87 -0.65
S62 2699 | 2073 [ 2793 | 2435 | -0.15 4.20 -3.81 -0.24
S63 26.56 | 29.64 | 22.68 | 21.12 | 0.27 4.72 1.44 2.99
S64 2627 | 2467 | 2788 | 21.18 | 0.56 0.25 -3.76 2.93
S65 1946 | 2334 | 1925 | 37.95 | 7.38 1.58 4.86 -13.83
S66 30.53 | 28.15 | 23.89 | 1743 | -3.70 3.3 0.23 6.69
= S67 2336 | 2577 | 18.76 | 32.11 | 3.48 -0.85 5.36 -7.99
) S68 2725 | 1999 | 30.02 | 2275 | -041 4.94 -5.90 1.37
s S69 2916 | 2130 | 2822 | 2132 | -2.32 3.62 4.11 2.79
5 70 3198 | 21.84 | 2647 | 19.66 | -5.14 3.08 236 445
5 71 2796 | 2601 | 24.19 [ 21.80 | -1.12 -1.09 -0.07 2.31
g S72 30.05 | 3072 [ 21.79 [ 1744 | 321 -5.80 2.32 6.67
S S73 28.68 | 2294 | 2347 | 2490 | -1.84 1.98 0.64 -0.79
s S74 3271 | 2081 | 2533 | 21.15 | -5.87 4.11 -1.22 2.96
S S75 26.78 | 28.63 | 24.73 | 19.87 | 0.06 3.71 0.61 425
g S76 2780 | 22.07 | 27.38 | 22.45 | -0.96 2.85 3.26 1.66
A 77 3200 | 22.19 | 25.81 | 20.00 | -5.16 2.73 -1.70 4.12
s S78 2249 | 2749 | 14.08 [ 3595 | 435 2.57 10.04 -11.83
= S79 2159 | 2820 | 1558 | 3460 | 5.25 -3.28 8.54 -10.48
g S80 2291 | 2133 | 3387 | 21.88 | 3.9 3.59 9.75 2.23
S S81 2838 | 24.09 | 2640 | 21.12 | -1.54 0.83 2.8 2.99
= S82 2696 | 2194 | 2273 | 2837 | -0.12 2.98 1.38 425
p S83 27.06 | 20.03 | 27.00 | 2592 | -0.22 4.89 2.88 -1.81
S S84 28.80 | 25.67 | 27.18 | 1835 | -1.96 -0.75 -3.06 5.76
5 S85 2581 | 2439 | 2495 [ 2415 [ 1.03 0.53 -0.84 -0.04
5 S86 18.61 | 2151 | 17.51 | 4237 | 823 341 6.60 -18.26
& 87 25.77 | 24.83 | 2729 | 22.11 1.06 0.09 3.17 2.00
o S88 2661 | 2158 | 21.53 | 3028 | 0.22 3.34 2.59 6.16
= S89 28.04 | 32.05 | 24.80 | 15.12 | -1.20 -7.13 -0.68 9.00
= S90 3475 | 2670 | 23.00 | 1555 [ -7.92 -1.78 1.12 8.56
=3 91 2798 | 2203 | 29.61 | 2039 | -L.14 2.90 -5.49 3.73
g S92 27.57 | 2009 | 2840 | 2393 | -0.73 4.83 -4.29 0.18
o 593 3233 | 2224 | 2546 | 1997 | -5.49 2.68 134 4.14
g S94 2418 | 20.61 | 31.94 | 2327 | 2.66 431 -7.82 0.85
= 595 3437 | 2833 | 19.78 | 17.53 | -7.53 341 4.34 6.58
S96 2732 | 2735 | 24.55 [ 2079 | -0.48 2.43 -0.43 3.33
597 31.08 | 22.10 [ 2170 [ 25.12 | 4.4 2.82 2.42 -1.01
S98 3254 | 2952 [ 2242 [ 1551 | -5.70 -4.60 1.69 8.60
599 2872 | 29.15 | 23.63 | 18.50 | -1.89 -4.23 0.49 5.62
S100 1921 | 2944 [ 2411 | 2724 | 7.63 -4.52 0.01 -3.13
S101 30.09 | 2222 | 2358 | 2411 | -3.25 2.70 0.54 0.00
S102 3076 | 2259 | 2538 | 2127 | 3.92 2.33 -1.26 2.84
S103 26.88 | 26.08 | 26.50 | 20.55 | -0.04 -1.15 2.38 3.56
S104 3697 | 25.84 | 2066 | 1653 | -10.13 | -0.92 3.45 7.59
S105 26.68 | 23.18 | 2548 | 24.66 | 0.16 1.74 -1.37 -0.55
S106 1790 | 2374 | 2116 | 3712 | 8.93 1.18 2.96 -13.00
S107 1946 | 1931 | 21.14 | 40.08 | 7.37 5.61 2.97 -15.96
S108 28.09 | 2392 [ 2821 [ 1978 | -1.25 1.00 -4.09 4.34
S109 2546 | 21.82 | 31.10 | 21.62 | 138 3.10 -6.98 2.50
S110 2635 | 2155 | 3128 | 2082 | 049 3.37 7.17 3.30
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S111 28.98 22.80 27.04 | 21.18 -2.14 2.12 -2.93 2.93
S112 28.90 22.98 2697 | 21.14 -2.06 1.94 -2.86 2.97
S113 26.44 22.05 27.13 | 24.39 0.40 2.88 -3.01 -0.28
S114 34.66 27.26 19.30 18.77 -7.83 -2.34 4.81 5.35
S115 40.72 26.15 17.84 15.29 -13.88 -1.23 6.27 8.83
S116 28.88 23.94 2490 | 22.28 -2.04 0.98 -0.79 1.84
S117 27.28 22.33 28.16 | 22.23 -0.45 2.59 -4.04 1.89
S118 33.66 23.04 14.10 | 29.20 -6.83 1.88 10.02 -5.08
S119 30.62 25.52 14.48 | 29.36 -3.78 -0.60 9.64 -5.25
S120 33.80 25.46 15.05 | 25.70 -6.96 -0.54 9.07 -1.58
S121 29.35 33.75 25.70 11.18 -2.51 -8.83 -1.59 12.93
S122 33.23 20.72 19.92 | 26.13 -6.40 4.20 4.20 -2.01
S123 31.48 30.29 16.26 | 21.97 -4.64 -5.37 7.86 2.14
S124 33.06 22.03 19.09 | 25.82 -6.22 2.89 5.02 -1.70
S125 27.01 34.97 21.44 16.57 -0.17 -10.05 2.68 7.55
S126 28.71 36.28 19.71 15.30 -1.87 -11.36 4.40 8.81
S127 26.98 35.36 21.35 16.31 -0.14 -10.44 2.76 7.81
S128 34.10 17.15 17.04 | 31.71 -7.27 7.77 7.08 -7.59
S129 29.78 39.99 2231 7.92 -2.95 -15.07 1.81 16.20
S130 30.09 26.24 18.54 | 25.13 -3.25 -1.32 5.57 -1.02

Figs. 24 to 27 respectively show the graphs of differential errors of percentage concentration values with respect to average
values.

Pverage-pA Average-pT

Fig. 24: Differential errors of pA values Fig. 25: Differential errors of pT values
with respect to its average value with respect to its average value

Average-pG Average pC

Fig. 26: Differential errors of pG values with respect to its Fig. 27: Differential errors of pC values with respect to its
average value average value

Tables 8 to 11 respectively present both positive and negative differential error values of all four nucleotides.

Table 8: Positive and negative differential error values of pA

London Journal of Research in Computer Science and Technology

Positive Values Negative Values
Seq. No . No. Seq.

1 S1 23.00 3.84 1 S21 29.86 -3.02

S2 21.73 5.10 2 S22 29.81 -2.98
3 S3 21.19 5.65 3 S25 31.75 -4.91
4 S4 22.49 4.35 4 S26 37.26 -10.42
5 S5 23.29 3.55 5 S32 35.82 -8.98
6 S6 23.27 3.57 6 S36 30.03 -3.19
7 S7 21.65 5.18 7 540 32.20 -5.37
8 S8 21.45 5.39 8 S41 31.06 -4.22
9 S9 21.26 5.58 9 S44 30.24 -3.40
10 S10 22.19 4.65 10 S45 30.07 -3.23
11 S11 22.63 4.21 11 S46 27.79 -0.95
12 S12 21.42 5.42 12 S48 34.15 -7.32
13 S13 21.71 5.13 13 S50 27.29 -0.45
14 S14 22.16 4.68 14 S54 32.49 -5.65
15 S15 21.49 5.35 15 S55 29.95 -3.11
16 S16 22.56 4.27 16 S56 29.28 -2.44
17 S17 25.59 1.25 17 S60 28.27 -1.43
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18 S18 20.26 6.57 18 S62 26.99 -0.15

19 S19 20.26 6.58 19 S66 30.53 -3.70

20 S20 23.42 3.42 20 S68 27.25 -0.41

21 S23 18.04 8.80 21 S69 29.16 -2.32

22 S24 21.51 5.32 22 S70 31.98 -5.14

23 S27 19.95 6.89 23 S71 27.96 -1.12

24 S28 2531 1.53 24 S72 30.05 -3.21

25 S29 19.56 7.28 25 S73 28.68 -1.84

26 S30 20.37 6.47 26 S74 32.71 -5.87

27 S31 24.56 2.28 27 S76 27.80 -0.96

28 S33 17.59 9.25 28 S77 32.00 -5.16

29 S34 23.83 3.01 29 S81 28.38 -1.54

30 S35 24.61 2.23 30 S82 26.96 -0.12

31 S37 22.17 4.67 31 S83 27.06 -0.22

32 S38 25.59 1.24 32 S84 28.80 -1.96

33 S39 25.57 1.27 33 S89 28.04 -1.20

34 S42 21.41 5.42 34 590 34.75 -7.92

B 35 S43 24.51 2.33 35 S91 27.98 -1.14
o 36 S47 24.74 2.10 36 S92 27.57 -0.73
s 37 S49 26.64 0.20 37 S93 32.33 -5.49
,E 38 S51 24.14 2.70 38 S95 3437 -7.53
o 39 S52 24.93 1.91 39 S96 27.32 -0.48
'_PU 40 S53 22.52 431 40 S97 31.08 -4.24
c 41 S57 25.72 1.12 41 S98 32.54 -5.70
S 42 S58 25.70 1.14 42 S99 28.72 -1.89
E 43 S59 26.03 0.81 43 S101 30.09 -3.25
.8 44 S61 26.60 0.23 44 S102 30.76 -3.92
1921 45 S63 26.56 0.27 45 S103 26.88 -0.04
E)‘ 46 S64 26.27 0.56 46 S104 36.97 -10.13
8_. 47 S65 19.46 7.38 47 S108 28.09 -1.25
g 48 S67 23.36 3.48 48 S111 28.98 -2.14
8 49 S75 26.78 0.06 49 S112 28.90 -2.06
o 50 S78 22.49 4.35 50 S114 34.66 -7.83
"_a‘ 51 S79 21.59 5.25 51 S115 40.72 -13.88
o 52 S80 22.91 3.92 52 S116 28.88 -2.04
S 53 S85 25.81 1.03 53 S117 27.28 -0.45
5 54 S86 18.61 8.23 54 S118 33.66 -6.83
Ei 55 S87 25.77 1.06 55 S119 30.62 -3.78
2 56 S88 26.61 0.22 56 S120 33.80 -6.96
S 57 S94 24.18 2.66 57 S121 29.35 -2.51
5 58 S100 19.21 7.63 58 S122 33.23 -6.40
2. 59 S105 26.68 0.16 59 S123 31.48 -4.64
= 60 35106 17.90 8.93 60 S124 33.06 -6.22
% 61 5107 19.46 7.37 61 S125 27.01 -0.17
g 62 S109 25.46 1.38 62 S126 28.71 -1.87
= 63 S110 26.35 0.49 63 S127 26.98 -0.14
64 S113 26.44 0.40 64 S128 34.10 -1.27

65 S129 29.78 -2.95

66 S130 30.09 -3.25

Positive Values

Table 9: Positive and negative differential error values of pT

Negative Values

1 24.33 0.59 1 27.57 -2.65
2 S17 24.37 0.55 2 S2 25.30 -0.38
3 S19 20.58 434 3 S3 27.15 -2.23
4 S20 21.88 3.04 4 S4 27.40 -2.48
5 S21 24.66 0.26 5 S5 25.81 -0.89
6 S22 23.75 1.17 6 S6 26.32 -1.40
7 S23 23.48 1.44 7 S7 26.22 -1.30
8 S24 20.88 4.04 8 S9 26.34 -1.42
9 S25 23.83 1.10 9 S10 26.97 -2.05
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10 527 20.65 4.27 10 S11 25.77 -0.85
11 S29 22.56 2.36 11 S12 26.70 -1.78
12 S30 2431 0.61 12 S13 25.46 -0.54
13 S31 24.17 0.75 13 S14 25.89 0.97
14 33 18.16 6.76 14 S15 25.89 0.97
15 S34 23.38 1.54 15 S16 26.18 -1.26
16 S35 24.84 0.08 16 S18 27.14 222
17 S36 23.38 1.54 17 S26 28.88 -3.96
18 37 19.77 5.15 18 S28 25.00 -0.08
19 5S40 22.01 2.91 19 S32 32.46 -7.54
20 S41 20.62 4.30 20 S38 29.23 431
21 543 24.47 0.45 21 39 27.32 -2.40
22 S44 19.13 5.79 22 S42 28.14 -3.22
23 s47 21.88 3.04 23 45 30.42 -5.50
24 S51 20.20 4.72 24 S46 29.28 -4.36
25 S53 23.80 1.12 25 S48 28.51 -3.59
26 S54 22.01 2.91 26 S49 26.31 -1.39
27 S56 22.23 2.69 27 S50 28.85 -3.93
28 S58 20.66 4.26 28 S52 25.88 -0.96
29 S59 19.35 5.57 29 S55 28.69 3.77
30 S60 23.57 135 30 S57 27.98 3.06
31 S61 23.65 1.27 31 S63 29.64 4.72
32 S62 20.73 4.20 32 S66 28.15 -3.23
33 S64 24.67 0.25 33 S67 25.77 -0.85
34 S65 23.34 1.58 34 S71 26.01 -1.09
35 S68 19.99 4.94 35 S72 30.72 -5.80
36 S69 21.30 3.62 36 S75 28.63 3.71
37 S70 21.84 3.08 37 S78 27.49 257
38 S73 22.94 1.98 38 S79 28.20 -3.28
39 S74 20.81 4.11 39 S84 25.67 -0.75
40 S76 22.07 2.85 40 S89 32.05 -7.13
41 S77 22.19 2.73 41 S90 26.70 -1.78
42 S80 21.33 3.59 42 S95 28.33 3.41
43 S81 24.09 0.83 43 S96 27.35 2.43
44 S82 21.94 2.98 44 S98 29.52 -4.60
45 583 20.03 4.89 45 S99 29.15 -4.23
46 S85 24.39 0.53 46 S100 29.44 -4.52
47 S86 21.51 3.41 47 S103 26.08 -1.15
43 S87 24.83 0.09 43 S104 25.84 0.92
49 S88 21.58 3.34 49 S114 27.26 234
50 S91 22.03 2.90 50 S115 26.15 -1.23
51 S92 20.09 4.83 51 S119 25.52 -0.60
52 S93 22.24 2.68 52 S120 25.46 -0.54
53 S94 20.61 431 53 S121 33.75 -8.83
54 597 22.10 2.82 54 S123 30.29 -5.37
55 S101 22.22 2.70 55 S125 34.97 -10.05
56 S102 2259 2.33 56 S126 36.28 -11.36
57 5105 23.18 1.74 57 S127 35.36 -10.44
58 S106  23.74 1.18 58 S129 39.99 -15.07
59 S107 19.31 5.61 59 S130 26.24 -1.32
60 S108  23.92 1.00

61 S109  21.82 3.10

62 S110  21.55 3.37

63 S111 22.80 2.12

64 S112 2298 1.94

65 S113 22.05 2.88

66 S116  23.94 0.98

67 S117 2233 2.59

68 S118 23.04 1.88

69 S122 2072 4.20

70 S124 2203 2.89

71 S128 17.15 7.77
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Table 10: Positive and negative differential error values of pG

Positive Values

1 S4 22.63 1.49 1 S1 25.85 -1.73

S5 22.80 1.31 2 S2 26.23 -2.11

3 S6 22.88 1.24 3 S3 26.02 -1.90

4 S8 23.51 0.60 4 S7 26.38 -2.26

5 S9 23.41 0.71 5 S12 24.97 -0.86

6 S10 22.33 1.78 6 S13 26.19 -2.07

7 S11 22.67 1.44 7 S15 25.25 -1.13

8 S14 22.78 1.33 8 S17 24.93 -0.82

9 S16 22.41 1.70 9 S18 27.59 -3.47

10 S22 22.26 1.85 10 S19 28.46 -4.35

11 S26 18.44 5.68 11 S20 26.46 -2.34

12 S32 19.14 4.97 12 S21 26.31 -2.20

13 S38 21.11 3.01 13 S23 25.81 -1.69

14 S42 15.67 8.45 14 S24 28.54 -4.42

8BS 15 S44 21.03 3.08 15 S25 24.79 -0.67
-—g 16 S45 21.77 2.34 16 S27 27.69 -3.58
'E 17 S46 23.73 0.39 17 S28 27.89 -3.77
3 18 S47 20.58 3.54 18 S29 27.74 -3.63
= 19 S48 21.37 2.75 19 S30 27.12 -3.01
"g 20 S50 23.23 0.88 20 S31 29.99 -5.88
< 21 S53 13.10 11.02 21 S33 29.54 -5.42
8 22 S55 23.36 0.76 22 S34 31.68 -7.56
‘§ 23 S56 23.92 0.20 23 S35 30.76 -6.64
A 24 S59 18.49 5.63 24 S36 26.65 -2.53
H 25 S63 22.68 1.44 25 S37 28.54 -4.43
=] 26 S65 19.25 4.86 26 S39 25.89 -1.77
o 27 S66 23.89 0.23 27 S40 25.71 -1.60
g 28 S67 18.76 5.36 28 S41 24.16 -0.04
O 29 S72 21.79 2.32 29 S43 27.33 -3.21
ks 30 S73 23.47 0.64 30 S49 24.82 -0.71
-S 31 S78 14.08 10.04 31 S51 29.26 -5.14
5 32 S79 15.58 8.54 32 S52 25.75 -1.63
% 33 S82 22.73 1.38 33 S54 25.97 -1.85
~ 34 S86 17.51 6.60 34 S57 25.56 -1.44
l*a 35 S88 21.53 2.59 35 S58 31.16 -7.04
= 36 S90 23.00 1.12 36 S60 24.44 -0.32
£ 37 S95 19.78 4.34 37 S61 24.99 -0.87
8 38 S97 21.70 242 38 S62 27.93 -3.81
? 39 S98 22.42 1.69 39 S64 27.88 -3.76
% 40 S99 23.63 0.49 40 S68 30.02 -5.90
g 41 S100 24.11 0.01 41 S69 28.22 -4.11
— 42 S101 23.58 0.54 42 S70 26.47 -2.36
43 S104 20.66 3.45 43 S71 24.19 -0.07

44 S106 21.16 2.96 44 S74 25.33 -1.22

45 5107 21.14 2.97 45 S75 24.73 -0.61

46 S114 19.30 4.81 46 S76 27.38 -3.26

47 S115 17.84 6.27 47 S77 25.81 -1.70

48 S118 14.10 10.02 48 S80 33.87 -9.75

49 S119 14.48 9.64 49 S81 26.40 -2.28

50 S120 15.05 9.07 50 S83 27.00 -2.88

51 S122 19.92 4.20 51 S84 27.18 -3.06

52 S123 16.26 7.86 52 S85 24.95 -0.84

53 S124 19.09 5.02 53 S87 27.29 -3.17

54 S125 21.44 2.68 54 S89 24.80 -0.68

55 S126 19.71 4.40 55 S91 29.61 -5.49

56 S127 21.35 2.76 56 S92 28.40 -4.29

57 S128 17.04 7.08 57 S93 25.46 -1.34

58 S129 22.31 1.81 58 S94 31.94 -7.82
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59 S130 | 18.54 5.57 59 S96 24.55 -0.43
60 5102 25.38 -1.26
61 5103 26.50 -2.38
62 S105 25.48 -1.37
63 S108 28.21 -4.09
64 S109 31.10 -6.98
65 S110 31.28 -7.17
66 S111 27.04 -2.93
67 S112 26.97 -2.86
68 S113 27.13 -3.01
69 S116 24.90 -0.79
70 S117 28.16 -4.04
71 S121 25.70 -1.59

SI. No.

Table 11 Positive and negative differential error values of pC

Positive Values

Seq. No

~ pC

Avg-pC - S1. No.

Negative Values
Seq. No

1 S1 23.58 0.53 1 S2 26.74 -2.62
2 S21 19.16 4.95 2 S3 25.65 -1.53
3 S25 19.64 4.48 3 S4 27.45 -3.33
4 S26 15.42 8.69 4 S5 28.10 -3.98
5 S28 21.80 2.32 5 S6 27.53 -3.41
6 S31 21.28 2.83 6 S7 25.75 -1.64
7 S32 12.57 11.54 7 S8 30.71 -6.59
8 S34 21.11 3.00 8 S9 28.99 -4.88
9 S35 19.79 4.33 9 S10 28.51 -4.40
10 S36 19.95 4.17 10 S11 28.93 -4.82
11 S38 24.07 0.05 11 S12 26.91 -2.80
12 S39 21.22 2.89 12 S13 26.65 -2.54
13 S40 20.07 4.04 13 S14 29.15 -5.04
14 S43 23.69 0.42 14 S15 27.38 -3.26
15 S45 17.74 6.37 15 S16 28.84 -4.72
16 S46 19.19 4.92 16 S17 25.11 -0.99
17 S48 15.97 8.15 17 S18 25.01 -0.90
18 S49 22.22 1.89 18 S19 30.69 -6.58
19 S50 20.63 3.49 19 S20 28.25 -4.13
20 S52 23.45 0.67 20 S22 24.17 -0.05
21 S54 19.52 4.59 21 S23 32.66 -8.55
22 S55 18.00 6.12 22 S24 29.07 -4.95
23 S57 20.75 3.37 23 S27 31.71 -7.60
24 S58 22.48 1.63 24 S29 30.09 -5.98
25 S60 23.73 0.38 25 S30 28.19 -4.08
26 S63 21.12 2.99 26 S33 34.71 -10.59
27 S64 21.18 2.93 27 S37 29.52 -5.41
28 S66 17.43 6.69 28 S41 24.17 -0.05
29 S68 22.75 1.37 29 S42 34.78 -10.66
30 S69 21.32 2.79 30 S44 29.59 -5.48
31 S70 19.66 4.45 31 S47 32.80 -8.68
32 S71 21.80 2.31 32 S51 26.40 -2.29
33 S72 17.44 6.67 33 S53 40.58 -16.47
34 S74 21.15 2.96 34 S56 24.58 -0.46
35 S75 19.87 4.25 35 S59 36.13 -12.02
36 S76 22.45 1.66 36 S61 24.76 -0.65
37 S77 20.00 4.12 37 S62 24.35 -0.24
38 S80 21.88 2.23 38 S65 37.95 -13.83
39 S81 21.12 2.99 39 S67 32.11 -7.99
40 S84 18.35 5.76 40 S73 24.90 -0.79
41 S87 22.11 2.00 41 S78 35.95 -11.83
42 S89 15.12 9.00 42 S79 34.60 -10.48
43 S90 15.55 8.56 43 S82 28.37 -4.25
44 S91 20.39 3.73 44 S83 25.92 -1.81
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45 S92 23.93 0.18 45 S85 24.15 -0.04
46 S93 19.97 4.14 46 S86 42.37 -18.26
47 S94 23.27 0.85 47 S88 30.28 -6.16
48 S95 17.53 6.58 48 S97 25.12 -1.01
49 S96 20.79 3.33 49 S100 27.24 -3.13
50 S98 15.51 8.60 50 S105 24.66 -0.55
51 S99 18.50 5.62 51 S106 37.12 -13.00
52 S101 24.11 0.00 52 S107 40.08 -15.96
53 S102 21.27 2.84 53 S113 24.39 -0.28
54 S103 20.55 3.56 54 S118 29.20 -5.08
55 S104 16.53 7.59 55 S119 29.36 -5.25
56 S108 19.78 4.34 56 S120 25.70 -1.58
57 S109 21.62 2.50 57 S122 26.13 -2.01
58 S110 20.82 3.30 58 S124 25.82 -1.70
59 S111 21.18 2.93 59 S128 31.71 -7.59
60 S112 21.14 2.97 60 S130 25.13 -1.02
61 S114 18.77 5.35
62 S115 15.29 8.83
63 S116 22.28 1.84
64 S117 22.23 1.89
65 S121 11.18 12.93
66 S123 21.97 2.14
67 S125 16.57 7.55
68 S126 15.30 8.81
69 S127 16.31 7.81
70 S129 7.92 16.20
Observations

Positive and negative values of Avg-pT are distributed in the ratio 64:66
(almost equally distributed). This property has been observed in all 130
sequences.

Number of Positive Values of Avg-pT =71 Positive and negative values of Avg-pT are distributed in the ratio 71:59.
Number of Negative Values of Avg-pT =59 | This property has been observed in all 130 sequences.

Number of Positive Values of Avg-pG =59 Positive and negative values of Avg-pG are distributed in the ratio 59:71.
Number of Negative Values of Avg-pG =71 | This property has been observed in all 130 sequences.

Number of Positive Values of Avg-pC = 70 Positive and negative values of Avg-pC are distributed in the ratio 70:60.
Number of Negative Values of Avg-pC = 60 [ This property has been observed in all 130 sequences.

Number of Positive Values of Avg-pA = 64
Number of Negative Values of Avg-pA = 66

From tables 7 to 10, it is clear that there is a pattern of distribution of nucleotides in all 130 virus sequences. This observation
paves a new avenue for further research in bio-informatics.

3.4 Virus Genomes with Dominant Nucleotides

From the given set of 130 virus genome sequences, the subset of sequences consisting of maximum number of Adenines are
separated, which are called A-Dominant sequences. Similarly, T-Dominant sequences, G-Dominant sequences and
C-Dominant sequences are separated. There are 52 A-Dominant sequences, 21 T-Dominant sequences, 22 G-Dominant
sequences and 35 C-Dominant sequences in the set of 130 virus genomes. They are given in tables 12 to 15.

London Journal of Research in Computer Science and Technology

Table 12: A-Dominant Virus Sequences (52)

Sl Seq. . Accession Total
1 S17 Giardia lamblia virus NC_003555.1 6277 1606 25.59 1530 24.37 1565 24.93 1576 | 2511
2 S21 Black raspberry virus F NC_009890.1 5077 1516 29.86 1252 24.66 1336 26.31 973 19.16

Armigeres subalbatus

3 522 S NC 014609.1 | 7510 | 2239 | 20.81 | 1784 | 23.75 | 1672 | 2226 | 1815 | 24.17

4 $25 Campo”(ifi“rig’ama"ka' NC_ 0272121 | 5704 | 1811 | 3175 1350 | 23.83 | 1414 | 2479 | 1120 | 19.64

5 S26 | Golden shiner totivirus | NC 0302951 | 7788 | 2902 2249 | 2888 | 1436 | 1844 1201 [P

6 S32 Gigaspora margarita NC_040632.1 | 4947 | 1772 1606 | 3246 | 947 | 1914 | 622 [RAy
giardia-like virus -

Diatom colony associated
7 S36 dsRNA virus 12 genomic NC_040775.1 5941 1784 30.03 1389 23.38 1583 26.65 1185 19.95

RNA
8 S40 Bovine ‘\’I'if’:sd'a”hea NC_ 0014611 | 12573 | 4049 | 3220 2767 | 2201 | 3233 | 2571 | 2524 | 20.07
9 S41 O'nyong-nyong virus NC_001512.1 11835 3676 31.06 2440 20.62 2859 24.16 2860 24.17
10 | sS4 Bamboo mosaic virus, NC 0016421 | 6366 | 1925 | 30.24 | 1218 | 19.13 | 1339 | 21.03 | 1884 | 29.59
11 | S48 | Bananamild mosaicvirus | NC 002729.1 | 7352 | 2511 | 3415 | 2096 | 2851 | 1571 | 2137 | 1174 | 1597
12 | s49 Aconitum latent virus NC 0027951 | 8657 | 2306 | 26.64 | 2278 | 26.31 | 2149 | 2482 | 1924 | 22.22

Study of Certain Corona Family Related Viruses Based on Percentage Nucleotide Concentration and Golden Ratios and a Novel Sonic Attack
Technique to Deactivate all Mutating Viruses

Volume 21 | Issue 1 | Compilation 1.0 © 2021 London Journals Press



13
14
15
16

17
18
19

30

31

32
33
34
35
36

37

38

39

40
41

42

43

44
45
46

47

48
49
50

51

52

S54 Border disease virus NC_003679.1
S55 Obuda pepper virus NC_003852.1
S56 Aura virus NC_003900.1
S60 Olive mild mosaic virus NC_006939.1
S61 Angeloma_ﬂower break NC 007733.2
virus -
S66 Peach mosaic virus NC_011552.1
Bagaza virus strain
S69 DakAr B209 NC_012534.1
s70 Bovine \{lral diarrhea NC 0128121
virus 3 -
S71 Kalanchoe latent virus NC_013006.1
S73 Brassica yellows virus NC_016038.2
S74 Actinidia virus B NC_016404.1
S76 Ndumu virus NC_016959.1
S77 Pestivirus strain NC_018713.1
S81 Gaillardia latent virus NC_023892.1
S83 Middelburg virus NC_024887.1
S84 Jutiapa virus NC_026620.1
S85 Phasey beaq mild yellows NC 028793.2
virus -
S90 Actinidia segd—borne NC._040800.1
latent virus
s03 Bovine VI_raI diarrhea NC_039237.1
virus
S95 Phaseolus VL_JIgarls NC_039217.1
endornavirus
S97 Babaco mosaic virus NC_036587.1
sog | Ocimum k\’/?rsl'j's'cum RNA " NC_o35462.1
S101 Apis flavivirus NC_035071.1
S102 Agave te_qunana leaf NC._034833.1
virus
$103 Ochlerotz%tu_s caspius NC_034242.1
flavivirus
S104 Lagenaria siceraria NC_034216.1
endornavirus
5105 African eggplant NC_034207.1
yellowing virus
S111 Jugra virus NC_033699.1
S112 Bouboui virus NC_033693.1
Botrytis cinerea
S114 endornavirus NC_031752.1
s115 Ceratobasidium NC_031463.1
endornavirus
S116 Ceratobas\l/(ii:t:? endorna NC_031462.1
S118 White bream virus NC_008516.1
s119 Chinook salmon NC_026812.1
bafinivirus
s120 Fathead minnow NC_038295.1
nidovirus
S122 Ball python nidovirus NC_024709.1
S123 Xinzhou toro-like virus NC_033700.1
S124 Morelia viridis nidovirus NC_035465.1
S128 Bellinger River virus NC_046956.1
S130 Guangdong red-banded NC._046963.1

snake torovirus

12333 4007
6507 1949
11824 3462
3683 1041
3962 1054
7988 2439
10941 3190
12337 3945
8517 2381
5666 1625
7488 2449
11724 3259
12292 3933
8659 2457
11550 3125
10125 2916
5851 1510
8192 2847
12513 4045
14072 4836
6692 2080
6930 2255
20414 6142
6958 2140
10370 2787
15098 5582
5953 1588
10173 2948
10173 2940
11557 4006
23635 9624
15207 4392
26660 8975
27004 8268
27318 9234
33452 1%}1
30353 9555
32399 1?;1
30742 1048
4
30859 9285

32.49
29.95
29.28
28.27

26.60
30.53
29.16

31.98

27.96
28.68
32.71
27.80
32.00
28.38
27.06
28.80

25.81

34.75

32.33

34.37
31.08
32.54
30.09
30.76

26.88

36.97

26.68

28.98
28.90

34.66

40.72

28.88
33.66
30.62

33.80

33.23
31.48
33.06

34.10

30.09

2715
1867

2628
868

937
2249
2330

2694

2215
1300
1558
2588
2728
2086
2313
2599

1427

2187

2783

3986
1479
2046
4537
1572

2704

3901

1380

2319
2338

3151

6181

3640
6143
6892

6954

6932
9194
7139

5273

8097

22.01
28.69
22.23
23.57

23.65
28.15
21.30

21.84

26.01
22.94
20.81
22.07
22.19
24.09
20.03
25.67

24.39

26.70

22.24

28.33
22.10
29.52
22.22
22.59

26.08

25.84

23.18

22.80
22.98

27.26

26.15

23.94
23.04
25.52

25.46

20.72
30.29
22.03

17.15

26.24

3203
1520

2828
900

990
1908
3088

3266

2060
1330
1897
3210
3173
2286
3118
2752

1460

1884

3186

2783
1452
1554
4813
1766

2748

3120

1517

2751
2744

2231

4217

3787
3758
3909

4110

6663
4934
6186

5238

5722

25.97
23.36
23.92
24.44

24.99
23.89
28.22

26.47

24.19
23.47
25.33
27.38
25.81
26.40
27.00
27.18

24.95

23.00

25.46

19.78
21.70
22.42
23.58
25.38

26.50

20.66

25.48

27.04
26.97

19.30

17.84

24.90
14.10
14.48

15.05

19.92
16.26
19.09

17.04

18.54

2408
1171
2906

874

981
1392
2333

2426

1857
1411
1584
2632
2458
1829
2994
1858

1413

1274

2499

2467
1681
1075
4922
1480

2131

2495

1468

2155
2151

2169

3613

3388
7784
7929

7020

8740
6670
8364

9747

7755

Fig. 28 shows graph of Percentage Concentrations in virus sequences of dominant adenines and other nucleotides
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13 S80 Kama virus NC 023439.1 10688 | 2449 | 2291 | 2280 | 21.33 | 3620 | 33.87 | 2339 | 21.88
14 S87 Anopheles flavivirus NC_031327.1 10588 | 2729 | 2577 | 2629 | 24.83 | 2889 | 27.29 | 2341 | 22.11
15 S91 Kampung Karu virus NC_040788.1 10311 | 2885 | 27.98 | 2271 | 22.03 | 3053 | 29.61 | 2102 | 20.39
16 S92 Rocio virus NC_040776.1 10794 | 2976 | 27.57 | 2169 | 20.09 | 3066 | 28.40 | 2583 | 23.93
17 S94 Kyasanur forest disease virus | NC_039218.1 10376 | 2509 | 24.18 | 2139 | 20.61 3314 | 31.94 | 2414 | 23.27
18 S108 Bamaga virus NC-033725:1 10203 | 2866 | 2809 | 2441 | 2392 | 2878 | 2821 | 2018 | 19-78
19 S109 Kadam virus NC_033724.1 10215 | 2601 | 25.46 | 2229 | 21.82 | 3177 | 31.10 | 2208 | 21.62
20 S110 Gadgets Gully virus NC_033723.1 10251 | 2701 | 2635 | 2209 | 21.55 | 3207 | 31.28 | 2134 | 20.82
21 S113 New Mapoon virus NC_032088.1 10864 | 2872 | 26.44 | 2395 | 22.05 | 2947 | 27.13 | 2650 | 24.39
22 S117 Banzi virus NC_043110.1 10182 | 2778 | 27.28 | 2274 | 2233 | 2867 | 28.16 | 2263 | 22.23

Species

Table 13: T-Dominant Virus Sequences (21)

Accession

Total

1D

length

30,00

25.00

20,00

15.00

10.00

53

29.23

538 538 545 546

Species

550 ss2

557

29.64

563

§72

2863

575

SB9

596

Table 14: G-Dominant Virus Sequences (22)

Acc

ession

Total

A

598

5100

5121

5125

5126

Fig. 29: Percentage Concentrations in virus sequences of dominant thymines and other nucleotides

1 g1 | Lectate dehydrogenase- | v 0016391 | 14104 | 3244 | 2300 | 3888 | 27.57 | 3646 | 2585 | 3326 | 2358
elevating virus
2 53 Equine arteritis virus | NC 0025322 | 12704 | 2692 | 21.19 | 3449 | 27.15 | 3305 | 26.02 | 3258 | 25.65
Guangdong greater
3 S| o onake arterivinus | NC-0469591 | 18410 | 4712 | 2550 | 5381 | 2023 | 3836 | 2111 | 4431 | 24.07
4 539 Pothos latent virus NC 000939.2 | 4415 | 1129 | 2557 | 1206 | 27.32 | 1143 | 2589 | 937 | 21.22
B3 5 S45 Odontoglossum NC_001728.1 | 6618 | 1990 | 30.07 | 2013 | 3042 | 1441 | 2177 | 1174 | 17.74
3 r|ng§pot V|ru§, _
o 6 546 Rupestris stem pitting |\ go19481 | @744 | 2430 | 27.79 | 2560 | 2028 | 2075 | 23.73 | 1678 | 19.19
a associated virus
< S50 Garlic latent virus NC 003557.1 | 8363 | 2282 | 27.29 | 2413 | 28.85 | 1943 | 23.23 | 1725 | 20.63
o 8 | ss2 Hibiscus chlorotic NC_003608.1 | 3911 | 975 | 2493 | 1012 | 2588 | 1007 | 2575 | 917 | 23.45
I ringspot virus - ) ) ) ) )
o Grapevine rootstock
g 9 S57 stem NC 0047241 | 16527 | 4250 | 25.72 | 4624 | 27.98 | 4224 | 2556 | 3429 | 20.75
g lesion associated virus
2 10 | s63 Perf]‘g?ﬂceh\'fi’r’gg'c NC 0098921 | 9005 | 2392 | 26556 | 2669 | 29.64 | 2042 | 22.68 | 1902 | 21.12
[} = = -
E 11 | s, G’ape"'\',‘ier uPsl not gris NC 0157822 | 7259 | 2181 | 30.05 | 2230 | 30.72 | 1582 | 21.79 | 1266 | 17.44
5 12 | s15 GEI“"C common NC_016440.1 | 8638 | 2313 | 26.78 | 2473 | 2863 | 2136 | 2473 | 1716 | 19.87
— atent virus
S - o
2, 13 | ss9 Grapevine associated NC_040837.1 | 6060 | 1699 | 28.04 | 1942 | 3205 | 1503 | 24.80 | 916 | 15.12
E tymo-like virus
8 14 | soe A"a“y\'fi’ﬂf: motle NC_038966.1 | 8881 | 2426 | 27.32 | 2429 | 27.35 | 2180 | 2455 | 1846 | 20.79
o 15 | S99 Actinidia virus NC 035453.1 | 18848 | 5414 | 28.72 | 5495 | 29.15 | 4453 | 23.63 | 3486 | 18.50
= 16 | S100 Lake Sinai Virus NC 035116.1 | 5877 | 1129 | 19.21 | 1730 | 29.44 | 1417 | 2411 | 1601 | 27.24
5 17 | si2t Bovine nidovirus NC 027199.1 | 20261 | 5947 | 29.35 | 6839 | 33.75 | 5208 | 25.70 | 2266 | 11.18
g 18 | Si25 Breda virus NC 007447.1 | 28475 | 7690 | 27.01 | 9959 | 34.97 | 6104 | 21.44 | 4718 | 16.57
g 19 | s126 Porcine torovirus NC 022787.1 | 28301 | 8124 | 28.71 | 10267 | 3628 | 5579 | 19.71 | 4331 | 15.30
5]
Sj 20 | s127 Goat torovirus NC_034976.1 28487 7686 | 26.98 | 10072 | 3536 | 6083 | 21.35 | 4646 | 16.31
o N N
—_ 21 | s129 Hainan hebius NC 0469621 | 29409 | 8759 | 29.78 | 11760 | <ihckl | 6561 | 22.31 | 2328 BAH
< popei torovirus
5
g Fig. 29 shows graph of Percentage Concentrations in virus sequences of dominant thymines and other nucleotides
—_
[w] T-Dominant Virus Sequences
O 45.00
o 32.99
ﬁ 40.00
S 35.00 3072 3205

5127 5129

1D)

length

1 7 Forest pouched giant NC_026439.1 | 14953 | 3238 | 21.65 | 3920 | 26.22 | 3944 | 26.38 | 3851 | 25.75
rat arterivirus -

2 | si8 Chalara elegans RNA Virus || NC 005883.1 | 5310 | 1076 | 20.26 | 1441 | 27.14 | 1465 | 27.59 | 1328 | 25.01

3 $28 A“Stram‘;v?rﬁgphdes NC 035674.1 | 6203 | 1570 | 25.31 | 1551 | 25.00 | 1730 | 27.89 | 1352 | 21.80
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4 | s31 Diatom colony associated NC_040431.1 | 4671 | 1147 | 2456 | 1129 | 24.17 | 1401 | 29.99 | 994 | 21.28
dsRNA virus -
Diatom colony associated
5 S34 dsRNA virus 13 genomic RNA NC_040659.1 5082 1211 23.83 1188 23.38 1610 31.68 1073 21.11
Diatom colony associated
6 S35 4SRNA virus 11 genomic RNA NC_040660.1 | 5160 | 1270 | 24.61 | 1282 | 24.84 | 1587 | 30.76 | 1021 | 19.79
7 S43 Cell fusing agent virus NC 001564.2 | 10682 | 2618 | 2451 [ 2614 | 24.47 | 2919 | 27.33 | 2531 | 23.69
8 S51 Groundnut rosette virus NC 003603.1 4019 970 24.14 812 20.20 1176 | 29.26 1061 26.40
9 S58 Omsk hemorrhagic fever virus | NC_005062.1 | 10787 | 2772 | 25.70 | 2229 | 20.66 | 3361 | 31.16 | 2425 | 22.48
10 S62 Ilheus virus NC 009028.2 10755 2903 26.99 | 2229 | 20.73 3004 | 27.93 2619 | 2435
11 S64 | Grapevine Algerian latent virus | NC _011535.1 | 4731 | 1243 | 2627 | 1167 | 24.67 | 1319 | 27.88 | 1002 | 21.18
Kedougou virus strain
12 S68 DakAar D1470 NC_012533.1 10723 2922 | 27.25 2143 19.99 3219 30.02 | 2439 | 22.75
13 | S80 Kama virus NC 023439.1 | 10688 | 2449 | 2291 [ 2280 | 21.33 | 3620 | 33.87 | 2339 | 21.88
14 S87 Anopheles flavivirus NC 031327.1 10588 2729 | 25.77 | 2629 24.83 2889 | 27.29 2341 22.11
15 | s91 Kampung Karu virus NC 040788.1 | 10311 | 2885 | 27.98 [ 2271 | 22.03 | 3053 | 29.61 | 2102 | 20.39
16 S92 Rocio virus NC_040776.1 10794 2976 | 27.57 | 2169 20.09 3066 | 28.40 | 2583 23.93
17 | s94 Kyasanur forest disease virus NC 039218.1 | 10376 | 2509 | 24.18 | 2139 | 20.61 | 3314 | 31.94 | 2414 | 2327
18 | S108 Bamaga virus NC-033725-1 | 10203 | 2866 | 28:09 | 2441 | 2392 | 2878 | 2821 | 2018 | 19-78
19 | S109 Kadam virus NC_033724.1 | 10215 | 2601 | 25.46 | 2229 | 21.82 | 3177 | 31.10 | 2208 | 21.62
20 S110 Gadgets Gully virus NC 033723.1 10251 2701 26.35 2209 21.55 3207 31.28 2134 | 20.82
21 | SlI3 New Mapoon virus NC _032088.1 | 10864 | 2872 | 26.44 | 2395 | 22.05 | 2947 | 27.13 | 2650 | 24.39
22 | S117 Banzi virus NC_043110.1 | 10182 | 2778 | 27.28 | 2274 | 2233 | 2867 | 28.16 | 2263 | 22.23
Fig. 30 shows graph of Percentage Concentrations in virus sequences of dominant guanines and other nucleotides
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Fig. 30: Percentage Concentrations in virus sequences of dominant guanines and other nucleotides
Table 15: C-Dominant Virus Sequences (35)

Accession Total

Species

ID length

1 S2 Porcine respiratory and NC_001961.1 | 15428 | 3353 | 21.73 | 3903 | 2530 | 4047 | 2623 | 4125 | 2674
reproductive syndrome virus -

2 S4 Simian hemorrhagic NC_003092.2 | 15717 | 3534 | 2249 | 4307 | 27.40 | 3556 | 22.63 | 4314 | 27.45
fever virus —

3 S5 Mikumi yellow baboon virus | NC 025112.1 | 14927 | 3476 | 23.29 | 3853 | 25.81 | 3404 | 22.80 | 4194 | 28.10

4 S6 Southwest baboon virus NC 025113.1 | 14851 | 3456 | 23.27 | 3909 | 26.32 | 3398 | 22.88 | 4088 | 27.53

5 S8 DeBrazzas monkey NC_026509.1 | 15684 | 3364 | 21.45 | 3816 | 2433 | 3688 | 23.51 | 4816 | 30.71
arterivirus -

6 S9 Pebjah virus NC 027124.1 | 15478 | 3291 | 2126 | 4077 | 2634 | 3623 | 23.41 | 4487 | 28.99

7 S10 Kafue Kinda chacma NC_029053.1 | 14924 | 3311 | 22.19 | 4025 | 26.97 | 3333 | 22.33 | 4255 | 2851
baboon virus —

8 Si1 Free State vervet virus NC 029992.1 | 15247 | 3450 | 22.63 | 3929 | 25.77 | 3457 | 22.67 | 4411 | 28.93

9 S12 Olivier's shrew virus NC 035127.1 | 13766 | 2948 | 21.42 | 3675 | 26.70 | 3438 | 24.97 | 3705 | 2691

10 | si3 Poreine reproductive and NC_038291.1 | 15411 | 3345 | 21.71 | 3923 | 2546 | 4036 | 26.19 | 4107 | 26.65
respiratory syndrome virus 2 -

11| su4 Simian hemorrhagic NC 038293.1 | 15370 | 3406 | 22.16 | 3979 | 2589 | 3502 | 22.78 | 4481 | 29.15
encephalitis virus —

12 | sis Lelystad virus NC 043487.1 | 15111 | 3247 | 21.49 | 3912 | 25.89 | 3815 | 25.25 | 4137 | 27.38

13 | si6 Zambian malbrouck virus NC 048209.1 | 15307 | 3454 | 22.56 | 4008 | 26.18 | 3431 | 22.41 | 4414 | 28.84

14 | s19 Coniothyrium minitans NC 007523.1 | 4975 | 1008 | 2026 | 1024 | 20.58 | 1416 | 28.46 | 1527 | 30.69
RNA virus -

15 | s20 Botryotinia fuckeliana NC 009224.1 | 5261 | 1232 | 2342 | 1151 | 21.88 | 1392 | 2646 | 1486 | 28.25
totivirus 1 -

16 | s23 Beauveria bassiana NC 024151.1 | 5327 | 961 | 18.04 | 1251 | 23.48 | 1375 | 2581 | 1740 | 32.66
victorivirus -

17 | s24 Botryosphacria dothidea NC_025214.1 | 5322 | 1145 | 2151 | 1111 | 20.88 | 1519 | 28.54 | 1547 | 29.07
victorivirus 1 —

18 | s27 Fusarium poae NC_030867.1 | 5124 | 1022 | 19.95 | 1058 | 20.65 | 1419 | 27.69 | 1625 | 31.71
victorivirus 1 —
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Aspergillus foetidus

19 | s29 ) NC 038928.1 | 5194 | 1016 | 19.56 | 1172 | 22.56 | 1441 | 27.74 | 1563 | 30.09
slow virus 1 —

20 | S30 Beauveria bassiana NC_038929.1 | 5228 | 1065 | 2037 | 1271 | 2431 | 1418 | 27.12 | 1474 | 28.19
victorivirus 1 -

21 | s33 Fusarium asiaticum NC_040653.1 | 5281 | 929 | 1759 | 959 | 18.16 | 1560 | 29.54 | 1833 | 34.71
victorivirus 1 —

2 | s37 Alternaria arborescens NC_040793.1 | 5206 | 1154 | 22.17 | 1029 | 19.77 | 1486 | 28.54 | 1537 | 29.52
victorivirus -

23 S42 Ononis yellow mosaic virus NC_001513.1 6211 1330 | 2141 1748 | 28.14 973 15.67 | 2160 | 34.78

24 | s47 Botrytis virus F NC 002604.1 | 6827 | 1689 | 24.74 | 1494 | 21.88 | 1405 | 20.58 | 2239 | 32.80

25 | s53 Physalis mottle virus NC_003634.1 | 6673 | 1503 | 2252 | 1588 | 23.80 | 874 XA 40558

26 | S59 Botrytis virus X NC 005132.1 | 6966 | 1813 | 26.03 | 1348 | 1935 | 1288 | 1849 | 2517 | 36.13

27 S65 Nemesia ring necrosis virus NC 011538.1 6285 1223 19.46 1467 | 23.34 1210 19.25 | 2385 | 37.95
Anagyris vein

28 | s67 IS Ve NC 011559.1 | 6151 | 1437 | 2336 | 1585 | 2577 | 1154 | 1876 | 1975 | 32.11
yellowing virus -

29 | s78 Andean potato latent virus NC 020470.1 | 6337 | 1425 | 22.49 | 1742 | 2749 | 892 | 14.08 | 2278 | 35.95

30 | s Andean potato mild NC 0204711 | 6226 | 1344 | 2159 | 1756 | 2820 | 970 | 1558 | 2154 | 34.60
mosaic virus _

31 | ss2 Pitaya virus X NC 024458.1 | 6677 | 1800 | 2696 | 1465 | 21.94 | 1518 | 22.73 | 1894 | 2837

32 | S86 Grapevine Red Globe virus NC_030693.1 | 6863 | 1277 | 18.61 | 1476 | 21.51 | 1202 | 17.51 | 2908 | 42.37

33 | s88 Potexvirus NC 040842.1 | 5839 | 1554 | 26.61 | 1260 | 21.58 | 1257 | 21.53 | 1768 | 30.28

341 s106 Grapevine rupestris NC_034205.1 | 6730 | 1205 | 17.90 | 1598 | 23.74 | 1424 | 21.16 | 2498 | 37.12
vein feathering virus -

35 | S107 Peach virus NC 033828.1 | 6612 | 1287 | 1946 | 1277 | 1931 | 1398 | 21.14 | 2650 | 40.08

Fig. 31 shows graph of Percentage Concentrations in virus sequences of dominant cytosines and other nucleotides
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Fig. 32: Percentage concentration averages of all dominant sequences
Thus, classification of all 130 virus genomes have been carried out based on correlation coefficients and differential errors.

The next quantificational measure used to classify 130 genome sequences is based on the fundamental notion of ‘Golden
Ratio’ defined for certain geometric figures and numerical sequences.

V.  CLASSIFICATION OF 130 VIRUS GENOMES BASED ON JCP GOLDEN RATIO
VALUES

The term ‘Golden Ratio (GR)’ refers to a number mostly observed while taking ratios of distances in simple geometric
figures such as pentagon, pentagram, decagon and dodecahedron. It is usually denoted by the symbol ¢.
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Fig. 33: Rectangle that exhibits Golden Ratio Property (GRP)

Fig. 33(a) shows a rectangle having sides in the ratio 1: x. Now, for a unique value of x, which is denoted as ¢, partitioning
the given rectangle as a square and a small rectangle as shown in Fig. 33(b), the smaller rectangle will have its sides in the
same ratio 1: x. One can further partition the small rectangle into a square and a smaller rectangle. This kind of partitioning
could be carried out indefinitely. One can observe smaller rectangles have their sides in the ration 1:x in every partitioning.
Now the rectangle shown in Fig. 33(a) is called a ‘Golden Rectangle’. Such a rectangle and successive points dividing
a golden rectangle into squares lie on a logarithmic spiral, giving a figure known as a whirling square. This property of
rectangles having sides in the ratio 1: x is called Golden Ratio Property (GRP). The unique number is x = ¢ = 1.618.

Based on this definition one would obtain the equation:

1
=¢T1, ¢2-¢-1=0.

—_

Euclid’s Definition

Consider a line segment AB divided as AC and AB in the ratio ¢:1.

AC AR

| [ —
f I | suchthat ¢= o= 40
A C B

d+1

& =¢ and now one obtains ¢ —¢—1=0,

Solving this quadratic equation, one obtaines

0= é{l+v’?}

1.618033988749894848204586834365638117720 ...

Fibonacci Series
Another fascinating connection with the Fibonacci numbers is given by the series

e
n=1
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— FnFn+l.

One can represent the series as a nested radical such as

¢=\j1+ 1+V‘1+v'1+,_.

This is equivalent to the recurrence equation 'ﬁz# =an1+1 ,witha, =1, giving Lt .. a,=¢ . @ is the "worst" real number
for rational approximation because its continued fraction representation ¢ =[1, 1, 1,1....]

1
1+
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Let x, = p,/q, converge according to the recurrence relation ~ *n = L+ . with x, =1

where F, is the n Fibonacci number

Now, this has the solution  ¥x = I

Let x, = p,/q, converge according to the recurrence relation with x, = 1
As a result, one obtains the equation:

. . n
¢=lmx, = lm .

H—on Ji—aoa

n—1

Golden Ratio is also obtained using the recurrence relation ¢ "= @ "' + ¢ 2.

The question that arises here is whether it is possible to attribute or extend the notion of ‘Golden Ratio’ to arbitrary
geometrical figures and arbitrary sequences and arrays. Mainly, the objective of this paper is to classify virus genome
sequences based on a quantificational measure ‘Golden Ratio’.

Golden Ratios of Virus Genome Sequences due to Jean Claude Perez

Jean Claude Perez proposed a method of attributing a quantificational measure on the lines of ‘Golden Ratio’. Golden Ratio
(GR) of a viral sequence may be treated as the solution of rational polynomial (x1A + x2T) / (x3G + x4C), where x1, x2, x3
and x4 denote certain coefficients; A denotes the number of Adenines in the sequence; T denotes the number of Thymines in
the sequence; G denotes the number of Guanines in the sequence; C denotes the number of Cytosines in the sequence. In
order to honor Jean Claude Perez, we denote this Golden Ratio as ‘JCP Golden Ratio’.

4.1 JCP Golden Ratio (GR) Calculations

Since life began on earth, four types of bases A, G, C, and T/U form two sets of natural base pairs A«<>T and G«>C that have
remained unchanged as the components of nucleic acids that replicate and transfer genetic information. Throughout
evolution, except for the U to T modification, the four base structures have not changed. Recently, researchers have
developed new artificial pairs of nucleobases (unnatural base pairs) that function alongside the natural base pairs. Some
unnatural base pairs in duplex DNA can be efficiently and faithfully amplified in a polymerase chain reaction (PCR) using
thermostable DNA polymerases. The addition of unnatural base pair systems could expand the genetic alphabet of DNA,
thus providing a new mechanism for the generation novel biopolymers by the site-specific incorporation of functional
components into nucleic acids and proteins. Moreover, the process of unnatural base pair development might provide clues to
the origin of the natural base pairs in a primordial soup on the early Earth. In this Account, we describe the development of
four representative types of unnatural base pairs that function as pairs of nucleobases in PCR and reconsider the origin of the
natural nucleic acids. They are A—C, TG, A—G and T«<>C. This section of the paper proposes classification of a set of
130 virus genomes based on the extended notion of ‘Goldent Ratios’. Two types of pairing are considered here: (i) natural
pairing AT and G—C and unnatural pairing A<~>C, T<>G. The rational polynomial used for calculating Golden Ratio of
sequences obeying natural pairing is (x1A + x2T) / (x3G + x4C) and (ii) the rational polynomial used for calculating Golden
Ratio of sequences obeying natural pairing is (x1A + x2C) / (x3T + x4G). Now, Golden Ratios (GRs) of all 130 virus
genome sequences are calculated for all eight assignments A1l to A8 in the context of ‘Natural Pairing’. Eight assignments of
values, for instance, 1, 2, 3 and 4 to coefficients are considered here such that Al: x1=1, x2=2, x3=3 and x4=4. One can
cyclically permute the sequence of assigned values 1,2,3,4 as 4,1,2,3 and further permute as 3,4,1,2, and 2,3,4,1. One may
have the graphical inverse of A1=1,2,3,4 as A5=4,3,2,1 and permute it as A6=1,4,3,2, A7=2,1,4,3 and A8=3,2,1,4. Golden
Ratios are obtained for all the eight assignments and results studied. One can repeat this for sequences obeying unnatural
pairing also.
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Golden Ratio (GR) of Viral Sequence obeying Natural Pairing may be treated as the
solution of rational polynomial (x1A + x2T) / (x3G + x4C), where x1, x2, x3 and x4 denote [~ A
the coefficients; A denotes the number of Adenines in the sequence; T denotes the number AD
of Thymines in the sequence; G denotes the number of Guanines in the sequence; C denotes A3
the number of Cytosines in the sequence. The term ‘Natural Pairing’ refers to pairing of (i) A4
Adenine and Thymine and (ii) Guanine and Cytosine. The first assignment A1 refers to the

Ll B2 L5000 RN o | NS ) (OR QS IR-
Al == W] X

WIN =[N [ —=— >
N =S [W|W|[R]|—]|N b X

numerical values of the coefficients in the rational polynomial x1=1; x2=2; x3=3 and x4=4. £

Assignments A2, A3 and A4 refer to the cyclically permuted values. Assignments A5, A6, A6

A7 and A8 refer to the graphical inverse and their cyclic permutations. A;
A

The results are given below in tables 16 to 28 along with bar graphs.
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Table 16: Golden Ra of Virus Genomes S1 to S10 (Natural pairing)

eq Accession ID ota R olden Ratios fo P g

0 q A A A Al A Ab JAN A8
S1 | NC_001639.1 | 14104 | 3244 | 3888 | 3646 | 3326 0.454 0.976 2.455 1.013 2.32 1.068 0.422 1.032
S2 | NC_001961.1 | 15428 | 3353 | 3903 | 4047 | 4125 0.389 0.845 2.087 0.906 | 2.055 0.93 0.371 0.869
S3 | NC_002532.2 | 12704 | 2692 | 3449 | 3305 | 3258 0.417 0.867 2.227 0.954 | 2.139 | 1.003 0.384 0.916
S4 | NC_003092.2 | 15717 | 3534 | 4307 | 3556 | 4314 0.435 0.919 2.284 1.078 | 2.368 | 1.075 0.418 0.923
S5 NC_025112.1 14927 | 3476 | 3853 | 3404 | 4194 0.414 0.915 2.191 1.039 | 2.314 | 1.015 0.412 0.898
S6 | NC_025113.1 | 14851 | 3456 | 3909 | 3398 | 4088 0.424 0.93 2.246 1.054 | 2.347 | 1.039 0.418 0.92
S7 | NC_026439.1 | 14953 | 3238 | 3920 | 3944 | 3851 0.406 0.867 2.18 0.929 | 2.105 | 0.968 0.38 0.907
S8 | NC_026509.1 | 15684 | 3364 | 3816 | 3688 | 4816 0.362 0.791 1.903 0.928 | 2.042 0.9 0.361 0.772
S9 | NC_027124.1 | 15478 | 3291 | 4077 | 3623 | 4487 0.397 0.832 2.078 0.991 | 2.164 | 0.987 0.381 0.835
S10 | NC_029053.1 | 14924 | 3311 | 4025 | 3333 | 4255 0.42 0.888 2.198 1.063 | 2.318 | 1.048 0.407 0.883

Seq.

Total

ne

$1-510 NATURAL PAIRING

Table 17: Golden Ratios of Virus Genomes S11 to S20 (Natural pairing)

.-

'\m‘—

Golden Ratios for Natural Pairing

8

2

No. | AccessionID | enh A T g s Al A2 A3 A4 A5 A6 AT A8

SI1 | NC 0299921 | 15247 | 3450 | 3929 | 3457 | 4411 | 0403 | 0879 | 2122 | 1.024 | 2259 | 0998 | 0.4 0.862
S12 | NC 0351271 | 13766 | 2948 | 3675 | 3438 | 3705 | 0409 | 0859 | 217 | 0969 | 2156 | 0995 | 0.384 | 0.886
S13 | NC 0382911 | 15411 | 3345 | 3923 | 4036 | 4107 | 0.392 | 0.848 21 | 0911 | 2064 | 0936 | 0372 | 0873
S14 | NC 0382931 | 15370 | 3406 | 3979 | 3502 | 4481 | 0.399 | 0.86 | 2096 | 1.014 | 2225 | 0992 | 0393 | 0.848
S15 | NC 0434871 | 15111 | 3247 | 3912 | 3815 | 4137 | 0.395 | 0.843 21 | 0939 | 2101 | 0958 | 0376 | 0862
S16 | NC 0482091 | 15307 | 3454 | 4008 | 3431 | 4414 | 041 | 0886 | 2153 | 1.043 | 2291 | 1019 | 0404 | 0871
S17 | NC 0035551 | 6277 | 1606 | 1530 | 1565 | 1576 | 0424 | 1012 | 2318 | 0995 | 234 | 0984 | 0431 | 1.001
S18 | NC 005883.1 | 5310 | 1076 | 1441 | 1465 | 1328 | 0407 | 083 | 2181 | 09 | 2026 | 097 | 0364 | 0.901
S19 | NC 0075231 | 4975 | 1008 | 1024 | 1416 | 1527 | 0295 | 0682 | 1592 | 0.707 | 1.629 | 0.698 | 0296 | 0.674
S20 | NC 0092241 | 5261 | 1232 | 1151 | 1392 | 1486 | 0349 | 0.839 | 1.901 | 0.838 | 1.962 | 0816 | 036 | 0817

$11-20 NATURAL PAIRING
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Accession ID Total length A
S21 NC_009890.1 5077 1516 | 1252 1336 973 0.508 | 1.308 | 2911 1.074 | 2.694 | 1.095 | 0.518 | 1.348
S22 NC_014609.1 7510 2239 1784 1672 1815 | 0.473 1.221 2612 | 1.156 | 2.773 | 1.084 | 0.516 | 1.151
S23 NC_024151.1 5327 961 1251 1375 1740 | 0312 | 0.639 | 1.624 | 0.783 1.691 | 0.784 | 0.295 | 0.646
S24 | NC_025214.1 5322 1145 1111 1519 1547 | 0313 | 0.741 1.707 | 0.737 | 1.725 0.73 0.317 | 0.734
S25 NC_027212.1 5704 1811 1359 1414 1120 | 0.519 1.39 2974 | 1.136 | 2.867 | 1.118 | 0.552 | 1.382
S26 NC 030295.1 7788 2902 | 2249 1436 1201 | 0.812 2.14 4.612 | 1.807 | 4.506 | 1.773 | 0.861 | 2.116
S27 NC_030867.1 5124 1022 1058 1419 1625 | 0291 | 0.667 | 1.563 | 0.714 | 1.627 | 0.699 | 0.294 | 0.654
S28 NC 035674.1 6203 1570 | 1551 1730 1352 0.44 1.041 | 2.461 | 0.942 | 2272 | 0.984 | 0.427 | 1.094
S29 | NC_038928.1 5194 1016 1172 1441 1563 | 0317 | 0.691 1.693 | 0.757 | 1.705 | 0.765 | 0.306 0.7
S30 NC_038929.1 5228 1065 1271 1418 1474 | 0.355 | 0.762 | 1.896 | 0.831 1.873 | 0.853 | 0.336 | 0.784
N 521-530 NATURAL PAIRING
THH1F |‘|| “ ”"
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§31-540 NATURAL PAIRING

5.358

2347
2232
2462

—— 1.059
I 2 482

— ) 759

— 1267

1 2 3 4 5 6 7 8

Total

! length

S41 NC_001512.1 11835 | 3676 | 2440 2859 2860 | 0427 | 1199 | 2423 | 1.026 | 2567 | 0.939 | 0489 | 1112
S42 NC_001513.1 6211 1330 | 1748 973 2160 | 0417 | 0.838 | 2.074 | 1306 | 2572 | 1.149 | 0424 | 0.778
S43 NC_001564.2 10682 2618 | 2614 2919 2531 | 0415 | 0974 | 2.294 0.92 2188 | 0.946 | 0.407 | 1.002
S44 NC_001642.1 6366 1925 | 1218 1339 1884 | 0.377 1.07 2.084 | 1.036 | 2.488 | 0.873 0.46 0.925
S45 NC_001728.1 6618 1990 | 2013 1441 1174 | 0.667 | 1557 3.7 1444 | 3451 | 1505 | 0.645 | 1.628
S46 NC_001948.1 8744 2430 | 2560 2075 1678 | 0583 | 1.337 | 3.227 | 1.256 | 2985 | 1.322 | 0.556 | 1412
S47 NC_002604.1 6827 1689 | 1494 1405 2239 | 0.355 | 0.865 | 1.877 1 2225 | 0.881 | 0.394 | 0.777
S48 NC_002729.1 7352 2511 | 2096 1571 1174 | 0712 | 1.821 | 4061 | 1516 | 3.784 | 1542 | 0.725 1.87
S49 NC_002795.1 8657 2306 | 2278 2149 1924 | 0485 | 1.142 | 2673 | 1.088 2.58 1.109 | 0479 | 1.165
S50 NC_003557.1 8363 2282 | 2413 1943 1725 | 0558 | 1.273 | 3.059 | 1.242 | 2916 | 1.286 | 0.538 | 1.319

Accession 1D

4.061

Accession ID Total length
= A3
S51 NC_003603.1 4019 970 812 1176 1061 | 0.333 | 0.847 | 1.867 | 0.759 1.85 0.746 | 0.348 | 0.836
S52 NC_003608.1 3911 975 1012 1007 917 0.448 1.03 2.454 | 1.008 | 2.366 | 1.034 | 0.436 | 1.058
S53 NC_003634.1 6673 1503 1588 874 2708 | 0.347 | 0.769 | 1.726 | 1.252 | 2.418 | 0.977 | 0.395 | 0.656
S54 NC_003679.1 12333 4007 | 2715 | 3203 | 2408 0.49 1.375 | 2.853 | 1.061 | 2.742 1.03 0.535 | 1.359
S55 NC_003852.1 6507 1949 1867 1520 1171 0.614 | 1474 | 3.447 1.31 3.181 1.364 0.6 1.544
S56 NC_003900.1 11824 3462 | 2628 | 2828 | 2906 | 0.433 | 1.146 | 2418 | 1.041 | 2.538 | 0.977 | 0476 | 1.082
S57 NC 004724.1 16527 4250 | 4624 | 4224 | 3429 | 0.511 1.154 | 2.819 1.1 2.599 | 1.164 | 0.482 | 1.226
S58 NC_005062.1 10787 2772 | 2229 | 3361 | 2425 | 0.365 [ 0.951 | 2.098 0.77 1.943 | 0.782 | 0.375 | 0.978
S59 NC 005132.1 6966 1813 1348 1288 | 2517 | 0.323 | 0.849 | 1.713 1 2217 | 0.809 | 0.391 | 0.716
S60 NC_006939.1 3683 1041 868 900 874 0.448 1.137 2.49 1.047 | 2.531 1.014 | 0474 | 1.105

$51-S60 NATURAL PAIRING
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Accession ID Total length

A2 ‘ A3 Al } AS
S61 NC 007733.2 3962 1054 937 990 981 0.424 | 1.046 2.34 0.995 | 2373 | 0973 | 0.441 1.024
S62 NC_009028.2 10755 2903 | 2229 | 3004 [ 2619 | 0377 | 0.998 | 2.138 | 0.853 | 2.121 | 0.829 | 0.404 | 0.976
S63 NC 009892.1 9005 2392 | 2669 | 2042 1902 | 0.562 | 1.249 | 3.053 1.27 2936 | 1316 | 0.537 | 1.296
S64 NC_011535.1 4731 1243 1167 1319 | 1002 | 0.449 | 1.087 | 2.526 | 0.953 | 2.327 | 0.991 | 0.441 1.138
S65 NC 011538.1 6285 1223 1467 1210 | 2385 | 0.315 | 0.664 | 1.594 | 0947 | 1934 | 0.844 | 0.326 | 0.614
S66 NC_011552.1 7988 2439 | 2249 1908 1392 | 0.614 | 1.502 | 3.476 | 1.288 | 3.168 | 1.344 | 0.603 1.58
S67 NC 011559.1 6151 1437 1585 1154 1975 | 0.405 0.89 2.086 | 1.157 | 2.452 | 1.049 | 0.423 | 0.826
S68 NC_012533.1 10723 2922 | 2143 | 3219 | 2439 | 0371 1.005 | 2.141 | 0.801 2.04 0.79 0.395 1.005
S69 NC_012534.1 10941 3190 | 2330 | 3088 | 2333 | 0422 | 1.145 | 2.436 0.91 2.321 | 0.898 0.45 1.145
S70 NC_012812.1 12337 3945 | 2694 | 3266 | 2426 | 0478 | 1.337 | 2.785 | 1.031 | 2.663 1 0.52 1.327
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Golden Ratios for Natural Pairing
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Accession ID Total length A T (€] C

A4 A A6
S71 NC_013006.1 8517 2381 | 2215 | 2060 1857 0.5 1.211 | 2.771 1.129 2.705 1.136 | 0.505 | 1.219
S72 NC 015782.2 7259 2181 | 2230 | 1582 | 1266 | 0.676 | 1.573 | 3.758 | 1.455 3.479 1.525 0.65 1.655
S73 NC_016038.2 5666 1625 1300 1330 1411 | 0.438 | 1.131 | 2.426 | 1.062 2.554 1.001 | 0476 | 1.071
S74 NC_016404.1 7488 2449 1558 1897 | 1584 | 0.462 | 1.328 2.68 1.043 2.69 0.979 | 0.523 1.27
S75 NC_016440.1 8638 2313 | 2473 | 2136 1716 | 0.546 | 1.244 | 3.022 | 1.173 2.784 1.24 0.518 1.32
S76 | NC_016959.1 11724 3259 | 2588 | 3210 | 2632 | 0418 | 1.091 | 2.375 | 0.923 2.297 0913 | 0439 [ 1.088
S77 | NC_018713.1 12292 3933 | 2728 | 3173 | 2458 | 0.485 1.345 | 2.807 | 1.059 2.716 1.028 | 0.527 | 1.326
S78 | NC_020470.1 6337 1425 1742 892 2278 | 0.416 | 0.863 | 2.063 | 1.381 2.689 1.16 0.441 | 0.775
S79 | NC 020471.1 6226 1344 1756 970 2154 | 0.421 | 0.848 | 2.094 | 1318 2.599 1.159 | 0429 | 0.786
S80 | NC_023439.1 10688 2449 | 2280 | 3620 | 2339 | 0.346 | 0.847 | 1.984 | 0.697 1.736 0.744 | 0.333 | 0917

Accession ID

Total length

§71-5880 NATURAL PAIRING

S81 NC_023892.1 8659 2457 | 2086 | 2286 | 1829 | 0.467 | 1.184 | 2.643 1.018 2.513 1.027 | 0478 | 1.202
S82 NC 024458.1 6677 1800 1465 1518 1894 | 0389 | 0.993 | 2.122 1.003 2.351 0.918 0.43 0.915
S83 NC_024887.1 11550 3125 | 2313 | 3118 | 2994 | 0.363 | 0.973 | 2.045 0.852 2.106 | 0.806 | 0.399 | 0.927
S84 NC_026620.1 10125 2916 | 2599 | 2752 1858 | 0.517 | 1.287 | 2.959 1.059 2.643 1.111 0.508 | 1.369
S85 NC_028793.2 5851 1510 1427 1460 | 1413 | 0.435 1.043 | 2.388 1.006 2.381 1.001 | 0.441 1.038
S86 NC 030693.1 6863 1277 1476 1202 | 2908 | 0.277 | 0.591 1.387 | 0.904 1.795 | 0.762 | 0.297 | 0.528
S87 NC_031327.1 10588 2729 | 2629 | 2889 | 2341 | 0.442 | 1.058 247 0.96 2315 | 0992 | 0.435 | 1.097
S88 NC _040842.1 5839 1554 1260 1257 1768 | 0.375 | 0.956 | 2.024 1.013 2334 | 0902 | 0422 | 0.862
S89 NC_040837.1 6060 1699 1942 1503 916 0.683 1.518 | 3.857 1.331 3.218 1.492 | 0.609 | 1.738
S90 NC 040800.1 8192 2847 | 2187 1884 | 1274 | 0.671 1.788 | 3.900 1.391 3.559 1.414 | 0.693 1.850

3.857
3.900
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Golden Ratios for Natural Pairing

) Accession ID A3 Ad G G
S91 NC_040788.1 10311 2885 | 2271 3053 | 2102 0.422 1112 2.444 0.879 2.235 0.895 0.434 1151
S92 NC_040776.1 10794 2976 | 2169 3066 | 2583 0.374 1.013 2.138 0.839 2112 0.811 0.405 0.990
S93 NC_039237.1 12513 4045 | 2783 3186 | 2499 0.491 1.367 2.842 1.078 2.765 1.042 0.537 1.342
S94 NC_039218.1 10376 2509 2139 3314 | 2414 0.346 0.877 1.975 0.729 1819 0.749 0.349 0.910
S95 NC_039217.1 14072 4836 | 3986 2783 | 2467 0.703 1.799 3.946 1590 3.896 1564 0.736 1776
S96 NC_038966.1 8881 2426 | 2429 2180 1846 0.523 1.225 2.894 1.148 2.737 1.186 0.510 1.268
S97 NC_036587.1 6692 2080 1479 1452 1681 0.454 1.233 2.525 1.147 2.782 1.036 0.519 1125
S98 NC_035462.1 6930 2255 | 2046 1554 1075 0.708 1.747 4.035 1.460 3.623 1532 0.694 1.854
S99 NC_035453.1 18848 5414 | 5495 | 4453 | 3486 0.600 1.402 3.345 1.282 3.077 1.347 0.577 1.480
S100 NC_035116.1 5877 1129 1730 1417 1601 0.430 0.817 2.231 1.024 2.188 1.079 0.380 0.875
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Table 26: Golden Ratios of Virus Genomes S101 to S110 (Natural pairing)

eq AcCCessIOo ota A olden Ratios fo P g

0 D s} A A A AV A AB A A :
S101 | NC _035071.1 | 20414 | 6142 | 4537 | 4813 | 4922 | 0.445 1.193 2495 | 1071 | 2624 | 1.000 | 0494 | 1122
S102 | NC_034833.1 | 6958 2140 | 1572 1766 | 1480 | 0.471 1.270 2.688 | 1.052 | 2.648 1.020 | 0508 | 1.244
S103 | NC_034242.1 | 10370 | 2787 | 2704 2748 | 2131 | 0.488 1.165 2.735 | 1.042 | 2525 1.087 0476 | 1221
S104 | NC_034216.1 | 15098 | 5582 | 3901 | 3120 | 2495 | 0.692 1911 3.988 | 1527 | 3.895 1476 | 0.754 | 1.873
S105 | NC_034207.1 | 5953 1588 | 1380 1517 | 1468 | 0.417 1.039 2309 | 0970 | 2330 | 0.949 0435 | 1.018
S106 | NC_034205.1 | 6730 1205 | 1598 1424 | 2498 | 0.308 0.620 1558 | 0.879 1.798 0.819 0.303 | 0.596
S107 | NC_033828.1 | 6612 1287 | 1277 1398 | 2650 | 0.259 0.597 1339 | 0.777 1.648 0.673 | 0.284 | 0.534
S108 | NC_033725.1 | 10203 | 2866 | 2441 2878 | 2018 | 0.463 1177 2.655 | 0964 | 2416 0.996 | 0465 | 1.231
S109 | NC_033724.1 | 10215 | 2601 | 2229 3177 | 2208 | 0.384 0.973 2201 | 0797 & 1996 | 0.825 | 0.384 & 1.020
S110 | NC_033723.1 | 10251 | 2701 | 2209 3207 | 2134 | 0.392 1.015 2.266 | 0.803 & 2.039 | 0.830 | 0.395 | 1.066

3.988

—— 7,309
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Table 27: Golden Ratios of Virus Genomes S111 to S120 (Natural pairing)

Accession 1D A
0 eng A A A A4 A A6 A A8
S111 | NC_033699.1 | 10173 | 2948 | 2319 | 2751 | 2155 0.449 1.179 2.566 0.976 2.448 0.973 0470 | 1.185
S112 | NC_033693.1 | 10173 | 2940 | 2338 | 2744 | 2151 0.452 1.180 2.579 0.982 2.457 0.980 0471 | 1.189
S113 | NC_032088.1 | 10864 | 2872 | 2395 | 2947 | 2650 0.394 1.002 2.206 0.895 2.185 0.880 0412 | 0.989
S114 | NC_031752.1 | 11557 | 4006 | 3151 | 2231 | 2169 0.670 1.748 3.748 1574 3.842 1.505 0.723 | 1.679
S115 | NC_031463.1 | 23635 | 9624 | 6181 | 4217 | 3613 0.811 2.318 4.683 1.845 4.734 1.728 0.917 | 2.208
S116 | NC_031462.1 | 15207 | 4392 | 3640 | 3787 | 3388 0.468 1.195 2.625 1.063 2.598 1.044 0490 | 1.179
S117 | NC_043110.1 | 10182 | 2778 | 2274 | 2867 | 2263 0.415 1.068 2.357 0.901 2.242 0.904 0.428 | 1.080
S118 | NC_008516.1 | 26660 | 8975 | 6143 | 3758 | 7784 0.501 1.362 2.664 1.594 3.55 1.249 0.627 | 1.123
S119 | NC_026812.1 | 27004 | 8268 | 6892 | 3909 | 7929 0.507 1.264 2.649 1.579 3413 1.299 0.594 | 1.083
S120 | NC_038295.1 | 27318 | 9234 | 6954 | 4110 | 7020 0.572 1.498 3.058 1.676 3.792 1.405 0.677 | 1.292
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Table 28: Golden Ratios of Virus Genomes S121 to S130 (Natural pairing)

Accession ID | Total length

A

Golden Ratios for Natural Pairing

A3 A4 A5 A6
S121 | NC_027199.1 20261 5947 6839 | 5208 | 2266 | 0.794 | 1.779 4.64 1403 | 3493 | 1652 | 0.677 | 2.208
S122 | NC_024709.1 33452 11117 | 6932 | 6663 | 8740 | 0454 | 1299 | 2529 | 1215 | 2957 | 1.036 | 0551 | 1.134
S123 | NC_033700.1 30353 9555 9194 | 4934 | 6670 | 0.673 | 1586 | 3581 | 1768 | 3978 | 1646 | 0.712 | 1.488
S124 | NC_035465.1 32399 10710 | 7139 | 6186 | 8364 0.48 1334 | 2648 | 1293 | 3098 | 1112 | 0573 117
S125 | NC_007447.1 28475 7690 9959 | 6104 | 4718 | 0.742 | 1544 | 4048 | 1553 | 3582 | 1.712 | 0.656 | 1.721
S126 | NC_022787.1 28301 8124 | 10267 | 5579 | 4331 | 0.841 177 4595 | 1.765 | 4.086 | 1.936 0.75 1.96
S127 | NC_034976.1 28487 7686 | 10072 | 6083 | 4646 | 0.755 | 1.563 4.12 1573 | 3625 | 1.741 | 0.664 | 1.751
S128 | NC_046956.1 30742 10484 | 5273 | 5238 | 9747 | 0.384 | 1.188 | 2124 | 1198 | 2855 | 0.896 | 0.522 | 0.949
S129 | NC_046962.1 29409 8759 | 11760 | 6561 | 2328 | 1.113 | 2327 | 6536 | 1.847 | 4551 | 2292 | 0.881 | 3.137
S130 | NC_046963.1 30859 9285 8097 | 5722 | 7755 | 0528 | 1.303 | 2837 | 1398 | 3.199 | 1275 | 0577 | 1.198
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Now, the GR values of all 130 virus genomes are analyzed based on ‘Assignments’ of values to the coefficients in the
rational polynomial (x1A + x2T) / (x3G + x4C). It has been observed (i) GR values of all 130 virus genomes remain almost
the same for the assignments of Al and A7 [Ref. Fig. 34], (ii)) GR values of all 130 virus genomes remain almost the same
but different from previous values for the assignments of A2 and A8 [Ref. Fig. 35], (iii) GR values of all 130 virus genomes
remain almost the same but different from previous values for the assignments of A3 and AS [Ref. Fig. 36] and (iv) GR
values of all 130 virus genomes remain almost the same but different from previous values for the assignments of A4 and A6

[Ref. Fig. 37].

GR Values for Assignments A1 and A7 for Natural Pairing

GR Valuas for Assignments A2 and A8 for Natural Pairing

Fig. 34: GR values for assignments Al and A7

GR Values for Assignments A3 and A5 for Natural Pairing

Fig. 36: GR values for assignments A3 and A5

GR Values for Assignments Ad and A6 for Natural Pairing

Fig. 35. GR values for assignments A2 and A8

Fig. 37: GR values for assignments A4 and A6

Now, Golden Ratios of all 130 virus genome sequences are calculated for all eight assignments A1 to A8 in the context of

‘Unnatural Pairing’.

Golden Ratio (GR) of Viral Sequence obeying Unnatural Pairing may be treated as the x1 | x2 | x3 | x4
solution of rational polynomial (x1A + x4C) / (x2T + x3G), where x1, x2, x3 and x4 denote| Al 1 2 13[4
the coefficients; A denotes the number of Adenines in the sequence; T denotes the number of]
Thymines in the sequence; G denotes the number of Guanines in the sequence; C denotes the AR EEE
mumber of Cytosines in the sequence. The term ‘Unnatural Pairing’ refers to pairingof (i)) A3 | 3 | 4 | 1 | 2
lAdenine and Cytosine and (ii) Thymine and Guanine. The first assignment Al refers tothe] A4 | 2 [ 3 | 4 | 1
mumerical values of the coefficients in the rational polynomial x1=1; x2=2; x3=3 and x4=4.| A5 | 4 | 3 | 2 1
IAssignments A2, A3 and A4 refer to the cyclically permuted values. Assignments A5, A6, A7[ Ag 1432
and A8 refer to the graphical inverse and their cyclic permutations. A7 | 2 11413
A8 [ 3 [2 ] 1] 4

Eight assignments of values, for instance, 1, 2, 3 and 4 to coefficients are considered here such that Al: x1=1, x2=2, x3=3
and x4=4. One can cyclically permute the sequence of assigned values 1,2,3,4 as 4,1,2,3 and further permute as 3,4,1,2, and
2,3,4,1. One may have the graphical inverse of A1=1,2,3,4 as A5=4,3,2,1 and permute it as A6=1,4,3,2, A7=2,1,4,3 and
A8=3,2,1,4. Golden Ratios are obtained for all the eight assignments and results studied. The results are given below in

tables 29 to 41 along with bar graphs.

Table 29: Golden Ratios of Virus Genomes S1 to S10 (Unnatural pairing)

Golden Ratios for Unnatural Pairing

Accession ID Al A2 A3 A4 A5 A6 AT

S1 NC_001639.1 14104 3244 | 3888 | 3646 |3326 0.884 2.053 0.853 0.373 0.859 | 0373 | 0891 | 2.016
S2 NC_001961.1 15428 3353 3903 | 4047 4125 0.995 2.149 0.931 0.388 0.885 | 0.418 | 0.949 224
S3 NC_002532.2 12704 2692 3449 | 3305 |3258 0.935 2.042 0.853 0.366 0.827 | 0.388 | 0.909 | 2.068
S4 NC_003092.2 15717 3534 | 4307 | 3556 |4314 1.078 2371 0.925 0.419 0.92 | 0435 | 1.079 | 2289
S5 NC_025112.1 14927 3476 3853 | 3404 4194 113 2.484 1 0.442 0.985 | 0.463 | 1118 | 2448
S6 NC_025113.1 14851 3456 3909 | 3398 |4088 1.099 2.436 0.974 0.434 0.967 | 045 | 1095 | 2382
S7 NC_026439.1 14953 3238 3920 | 3944 |3851 0.947 2.075 0.887 0.375 0.855 | 0.397 | 0915 | 2131
S8 NC_026509.1 15684 3364 | 3816 | 3688 |4816 121 2.493 1.04 0.44 097 | 0493 114 2.593
S9 NC_027124.1 15478 3291 | 4077 | 3623 |4487 1116 2.351 0.945 0.414 0.906 | 0451 | 1.079 | 2362
S10 NC_029053.1 14924 3311 | 4025 | 3333 |4255 1.126 2432 0.949 0.428 0.933 | 0452 | 1116 | 2.367
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Golden Ratio (GR) of Viral Sequence obeying Unnatural Pairing may be treated as the| x1 | x2 [ x3 | x4
solution of rational polynomial (x1A + x4C) / (x2T + x3G), where x1, x2, x3 and x4 denote| Al 1 2 13| 4
the coefficients; A denotes the number of Adenines in the sequence; T denotes the number of]
Thymines in the sequence; G denotes the number of Guanines in the sequence; C denotes the N
number of Cytosines in the sequence. The term ‘Unnatural Pairing’ refers to pairing of (i)) A3 | 3 [ 4 | 1 | 2
[Adenine and Cytosine and (ii) Thymine and Guanine. The first assignment Al referstothel A4 | 2 [ 3 | 4 | 1
numerical values of the coefficients in the rational polynomial x1=1; x2=2; x3=3 and x4=4.| A5 4 3 2 1
Assignments A2, A3 and A4 refer to the cyclically permuted values. Assignments A5, A6, A7 a6 [ 1 [ 4 [ 3 | 2
and A8 refer to the graphical inverse and their cyclic permutations. A7 211143
A8 1312 ] 11[4

Eight assignments of values, for instance, 1, 2, 3 and 4 to coefficients are considered here such that Al: x1=1, x2=2, x3=3
and x4=4. One can cyclically permute the sequence of assigned values 1,2,3,4 as 4,1,2,3 and further permute as 3,4,1,2, and
2,3,4,1. One may have the graphical inverse of A1=1,2,3,4 as A5=4,3,2,1 and permute it as A6=1,4,3,2, A7=2,1,4,3 and
A8=3,2,1,4. Golden Ratios are obtained for all the eight assignments and results studied. The results are given below in
tables 29 to 41 along with bar graphs.

Table 29: Golden Ratios of Virus Genomes S1 to S10 (Unnatural pairing)

Total Golden Ratios for Unnatural Pairing

Accession ID

length A3 | A4 A5 A6

S1 NC_001639.1 | 14104 | 3244 | 3888 | 3646 | 3326 | 0.884 2.053 0.853 0.373 0.859 | 0.373 | 0.891 2.016
S2 NC_001961.1 | 15428 | 3353 | 3903 | 4047 | 4125 | 0.995 2.149 0.931 0.388 0.885 | 0.418  0.949 2.24
S3 NC_002532.2 | 12704 | 2692 | 3449 | 3305 | 3258 | 0.935 2.042 0.853 0.366 0.827 | 0388 0.909 2.068
S4 NC_003092.2 | 15717 | 3534 | 4307 | 3556 | 4314 | 1.078 2.371 0.925 0.419 0.92 | 0435 1.079 2.289
S5 NC_025112.1 | 14927 | 3476 | 3853 | 3404 | 4194 | 1.13 2.484 1 0.442 0.985 | 0463 1.118 2.448
S6 NC_025113.1 | 14851 | 3456 | 3909 | 3398 | 4088 | 1.099 2.436 0.974 0.434 0.967 | 045 | 1.095 2.382
S7 NC_026439.1 | 14953 | 3238 [ 3920 [ 3944 | 3851 | 0.947 2.075 0.887 0.375 0.855 | 0.397 | 0.915 2.131
S8 NC_026509.1 | 15684 | 3364 | 3816 | 3688 | 4816 | 1.21 2.493 1.04 0.44 097 | 0493 114 2.593
59 NC 027124.1 | 15478 | 3291 | 4077 | 3623 | 4487 | 1.116 2.351 0.945 0.414 0.906 | 0.451 | 1.079 2.362
S10 NC_029053.1 | 14924 | 3311 | 4025 | 3333 | 4255 | 1.126 2.432 0.949 0.428 0.933 | 0452 1.116 2.367

§1-810 UNNATURAL PAIRING
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Accession ID

Si1 NC_029992.1 |15247 | 3450 | 3929 | 3457 | 4411 1157 2.493 0.999 0.441 0.973 0.47 1133 2474
S12 NC_035127.1 |13766 | 2948 | 3675 | 3438 | 3705 1.005 2171 0.896 0.387 0.865 0414 0.976 2.193
S13 NC_038291.1 |15411 | 3345 | 3923 | 4036 | 4107 0.99 2.142 0.925 0.386 0.881 0.415 0.947 2.227
S14 NC_038293.1 |15370 | 3406 | 3979 | 3502 | 4481 1.155 2.464 0.987 0.435 0.955 0.468 1.126 2.455
S15 NC_043487.1 |15111 | 3247 | 3912 | 3815 | 4137 1.027 2.2 0.925 0.393 0.884 | 0.425 0.986 2.258
S16 NC_048209.1 |15307 | 3454 | 4008 | 3431 | 4414 1.152 2.489 0.985 0.439 0.965 0.466 1.136 2.447
S17 NC_003555.1 | 6277 1606 | 1530 | 1565 | 1576 1.019 2.393 1.037 0.441 1.036 0.439 1.019 2.404
S18 NC_005883.1 | 5310 1076 | 1441 | 1465 | 1328 0.877 1.896 0.813 0.341 0.776 0.367 0.84 1.964
S19 NC_007523.1 | 4975 1008 | 1024 | 1416 | 1527 113 2.233 1.102 0.405 0.941 0.486 0.986 2.636
S20 NC_009224.1 | 5261 1232 | 1151 | 1392 | 1486 1.107 2.385 1112 0.437 1.028 0.478 1.03 2.609
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Tabl e 31:Golden Ratios of Virus Genomes S21 to S30 (Unnatural pairing)

Golden Ratios for Unnatural Pairing

Accession ID

A3 | A4 A5 A6
NC_009890.1 973 | 083 2289 | 1.023 !
S22 | NC_014609.1 | 7510 [2239 | 1784 [1672 [1815 | 1106 | 2.808 | 1.174 | 0522 | 1238 | 0482 | 1171 | 2667
S23 | NC_024151.1 | 5327 | 961 | 1251 [1375 [1740 | 1195 | 2265 | 0997 | 0395 | 0858 | 0486 | 1057 | 2538
S24 | NC_025214.1 | 5322 [ 1145 [ 1111 [1519 [1547 | 1.081 | 2222 | 1.094 | 0407 | 0.961 047 0964 | 2572
S25 | NC_027212.1 | 5704 [1811 | 1359 [1414 [1120 | 0903 | 2532 112 0487 | 1211 | 0418 | 0995 | 2399
S26 | NC_030295.1 | 7788 | 2902 | 2249 [1436 [1201 | 0.875 2.97 1.064 0.56 1331 | 0398 | 1176 | 2.276
S27 | NC_030867.1 | 5124 [ 1022 [ 1058 [1419 [1625 | 1.18 23 1117 | 0414 0.95 0503 | 1.027 | 2706
S28 | NC_035674.1 | 6203 | 1570 | 1551 [1730 [1352 | 0.841 | 2.062 | 0.934 | 0.388 0.94 0375 | 0849 | 2093
S29 | NC_038928.1 | 5194 [1016 | 1172 [1441 [1563 | 1.09 2159 | 1007 | 0387 | 0879 | 0459 | 0969 | 2457
S30 | NC 038929.1 | 5228 | 1065 | 1271 [1418 [1474 | 1.024 | 2113 | 0944 | 0379 | 0862 | 0429 | 0943 | 2295

$21-S30 UNNATURAL PAIRING

c Golden Ratios for Unnatural Pairing

b Al A2 A3 A4 A5 A6 A7 A8
S31 | NC_040431.1 | 4671 | 1147|1129 | 1401 | 994 0.792 1.925 0.917 0.365 0.901 0.359 0.783 2.027
S32 | NC_040632.1 | 4947 | 1772 | 1606 | 947 622 0.703 2.558 0.889 0.484 1.148 0.325 1.002 1.876
S33 | NC_040653.1 | 5281 929 | 959 | 1560 | 1833 | 1.252 2.259 1.195 0.404 0.925 0.539 1.021 2.909
S34 | NC_040659.1 | 5082 | 1211|1188 | 1610 | 1073 | 0.763 1.829 0.908 0.349 0.872 0.35 0.739 1.988
S35 | NC_040660.1 | 5160 | 1270 | 1282 | 1587 | 1021 0.73 1.827 0.871 0.349 0.869 0.334 0.734 1.901
S36 | NC_040775.1 | 5941 | 1784|1389 | 1583 | 1185 | 0.866 2.347 1.081 0.452 1.134 0.403 0.922 2.314
S37 | NC_040793.1 | 5206 | 1154 | 1029 | 1486 | 1537 112 2.306 1.166 0.425 1.015 0.493 0.992 2,711
S38 | NC_046959.1 | 18410 | 4712 | 5381 | 3886 | 4431 1 2.443 0.905 0.437 0.973 0.409 1.085 2.175
S39 | NC_000939.2 | 4415 | 1129|1206 | 1143 | 937 0.834 1.268 0.881 0.39 0.923 0.363 0.715 2
S40 | NC_001461.1 | 12573 | 4049 | 2767 | 3233 | 2524 | 0.928 1513 1.202 0.5 1.267 0.438 0.837 2.537
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Table 33: Golden Ratios of Virus Genomes S31 to S50 (Unnatural pairing)
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Golden Ratios for Unnatural Pairing

AEESEIONID | s A4 A5 A6 A7
S41 | NC 001512.1 | 11835 | 3676 | 2440 | 2859 | 2860 | 1123 | 1678 | 1327 | 0544 | 1347 | 0512 | 0942 | 2903

London Journal of Research in Computer Science and Technology

S42 | NC_001513.1 | 6211 | 1330 | 1748 | 973 | 2160 | 1.554 2.092 1.043 0.527 1.04 0.57 1237 2.826
S43 | NC_001564.2 | 10682 | 2618 | 2614 | 2919 | 2531 | 0.911 1.264 0.965 0.397 0.95 0.399 0.72 2.206
S44 | NC_001642.1 | 6366 | 1925 | 1218 | 1339 | 1884 | 1.466 2.031 1536 0.636 1513 0.64 1.158 3.526
S45 | NC_001728.1 | 6618 | 1990 | 2013 | 1441 | 1174 0.8 1.476 0.876 0.436 1.023 0.35 0.813 1.95

S46 | NC_001948.1 | 8744 | 2430 | 2560 | 2075 | 1678 | 0.805 1.358 0.864 0.409 0.963 0.351 0.756 1.946
S47 | NC_002604.1 | 6827 | 1689 | 1494 | 1405 | 2239 | 1.477 1.893 1.293 0.556 1233 0.605 1.104 3.192
S48 | NC_002729.1 | 7352 | 2511 | 2096 | 1571 | 1174 | 0.809 1618 0.992 0.492 1.189 0.371 0.879 2121
S49 | NC_002795.1 | 8657 | 2306 | 2278 | 2149 | 1924 | 0.909 1379 0.956 0.423 1.001 0.395 0.778 2.179
S50 | NC_003557.1 | 8363 | 2282 | 2413 | 1943 | 1725 | 0.861 1.404 0.887 0.418 | 0.975 0.37 0.786 2.03
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Table 34: Golden Ratios of Virus Genomes S51 to S60 (Unnatural pairing)

SEED Golden Ratios for Unnatural Pairing

Accession ID

No. A3 | A4 A5 Ab
S51 [ NC_003603.1 | 4019 | 970 | 812 |1176 [1061 | 1.012 1.28 1.137 0.42 1031 | 0456 | 0736 | 2555

S52 | NC_003608.1 | 3911 | 975 | 1012 | 1007 | 917 0.92 1.319 0.941 0.405 0.953 0.397 0.75 2.175
S53 | NC_003634.1 | 6673 |1503 | 1588 | 874 |2708 2127 2.78 1373 0.691 1.339 0.771 1.656 3.787
S54 | NC_003679.1 | 12333 | 4007 | 2715 | 3203 | 2408 0.906 1.497 1197 0.497 1.266 0.431 0.826 2.508
S55 | NC_003852.1 | 6507 |1949 | 1867 | 1520 |1171 0.799 1.423 0.911 0.433 1.037 0.356 0.785 0.004
S56 | NC_003900.1 | 11824 |3462 | 2628 | 2828 | 2906 1.097 1.618 1214 0.512 1.237 0.488 0.913 2.722
S57 | NC_004724.1 | 16527 | 4250 | 4624 | 4224 |3429 0.819 1.267 0.863 0.387 0.915 0.356 0.713 1.964
S58 | NC_005062.1 | 10787 | 2772 | 2229 | 3361 | 2425 0.857 1171 1.072 0.395 1.007 0.401 0.663 2.304
S59 | NC_005132.1 | 6966 |1813 | 1348 | 1288 | 2517 1811 2.277 1567 0.668 1.475 0.739 1.332 3.892
S60 | NC_006939.1 | 3683 |1041 | 868 | 900 | 874 1.022 1518 1114 0.476 1.143 0.451 0.857 2511

§561-560 UNNATURAL PAIRING
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Table 35: Golden Ratios of Virus Genomes S61 to S70 (Unnatural pairing)

No. | Accession ID ¢ AL [ A2 | A3 [ A4 ]

S61 |NC_007733.2 | 3962 |1054 | 937 | 990 | 981 1.027 1461 1.081 0.456 1.084 0.448 0.831 2474

S62 |NC_009028.2 | 10755 | 2903 | 2229 | 3004 | 2619 0.993 1.366 117 0.45 112 0.454 0.775 2571
S63 |NC_009892.1 | 9005 | 2392 | 2669 |2042 | 1902 0.872 1.409 0.863 0.413 0.948 0.368 0.792 2.003
S64 |NC_011535.1 | 4731 | 1243 | 1167 |1319 | 1002 0.834 1.238 0.957 0.397 0.973 0.376 0.696 2117
S65 |NC_011538.1 | 6285 | 1223 | 1467 |1210 | 2385 1.639 191 1192 0.522 1.066 0.63 1144 3.187
S66 |NC_011552.1 | 7988 | 2439 | 2249 |1908 | 1392 0.783 1.409 0.926 0.436 1.055 0.354 0.775 2011
S67 |NC_011559.1 | 6151 | 1437 | 1585 |1154 | 1975 1.407 1.882 1.102 0.517 1.093 0.549 11 2.824
S68 |NC_012533.1 | 10723 | 2922 | 2143 | 3219 | 2439 0.909 1.265 1157 0.429 1.097 0.427 0.713 2.467
S69 |NC_012534.1 | 10941 | 3190 | 2330 | 3088 | 2333 0.899 1.345 1.147 0.45 1.146 0.422 0.752 2439
S70 |NC_012812.1 | 12337 | 3945 | 2694 | 3266 | 2426 0.898 1.463 1.188 0.487 1.245 0.427 0.808 2.488

§61-S70 UNNATURAL PAIRING

Table 36: Golden Ratios of Virus Genomes S71 to S80 (Unnatural pairing)

Accession ID ‘ Total A C Golden Ratios for Unnatural Pairing

No. length Al A2 A3 A4 A5 A6 A7

S71 NC_013006.1 | 8517 | 2381 | 2215 | 2060 | 1857 | 0.924 1.443 0.994 0.444 1.057 0.405 0.81 2.245
S72 NC_015782.2 | 7259 | 2181 | 2230 | 1582 | 1266 | 0.786 1.463 0.864 0.432 1.013 0.344 0.805 1.921
S73 NC_016038.2 | 5666 | 1625 | 1300 | 1330 | 1411 | 1.103 1.621 1.178 0.505 1.205 0.483 0.917 2.676
S74 NC_016404.1 | 7488 | 2449 | 1558 | 1897 | 1584 | 0.997 1.59 1.293 0.528 1.343 0.471 0.881 2.729
S75 NC_016440.1 | 8638 | 2313 | 2473 | 2136 | 1716 | 0.808 1.307 0.862 0.397 0.938 0.352 0.731 1.949
S76 NC_016959.1 | 11724 | 3259 | 2588 | 3210 | 2632 | 0.931 1.356 1.109 0.444 1.104 0.426 0.763 2421
S77 NC_018713.1 | 12292 | 3933 | 2728 | 3173 | 2458 | 0.919 1.498 1.186 0.494 1.251 0.433 0.828 2.506
S78 NC_020470.1 | 6337 | 1425 | 1742 | 892 | 2278 171 2.36 1.123 0.583 1.138 0.62 1.394 3.059
S79 NC_020471.1 | 6226 | 1344 | 1756 | 970 | 2154 1.55 2.1 1.043 0.529 1.044 0.568 1.241 2.821
S80 NC_023439.1 | 10688 | 2449 | 2280 | 3620 | 2339 | 0.765 1.003 0.943 0.339 0.861 0.356 0.571 2.041
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Table 37: Golden Ratios of Virus Genomes S81 to S90 (Unnatural pairing)

——— A
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SEE Accession ID Total Golden Ratios for Unnatural Pairin

No. length Al A2 A3 Ad A5 A6 A7 A8

S81 NC_023892.1 | 8659 | 2457 | 2086 | 2286 | 1829 | 0.886 1.363 1.037 0.437 1.076 0.402 | 0.763 | 2274
S82 NC_024458.1 | 6677 | 1800 | 1465 |1518 | 1894 | 1.252 1.709 1.245 0.524 1.223 0.536 | 0.98 2.917
S83 NC_024887.1 | 11550 | 3125 | 2313 | 3118 | 2994 1.08 1.452 1.241 0.476 1.176 0.489 | 0.827 | 2757
S84 NC_026620.1 | 10125 | 2916 | 2599 | 2752 | 1858 | 0.769 1.266 0.947 0.408 1.016 0.355 | 0.701 | 2.035
S85 NC_028793.2 | 5851 | 1510 | 1427 | 1460 | 1413 0.99 1414 1.026 0.438 1.034 0.429 | 0.804 2.36
S86 NC_030693.1 | 6863 | 1277 | 1476 |1202 | 2908 | 1.968 2.201 1.357 0.591 1.173 0.745 | 1.331 | 3722
S87 NC_031327.1 | 10588 | 2729 | 2629 | 2889 | 2341 | 0.868 1.264 0.96 0.401 0.97 0.386 | 0.714 | 2154
S88 NC_040842.1 | 5839 | 1554 | 1260 |1257 | 1768 | 1.371 3.052 1.301 0.553 1.268 0577 | 1.337 | 3.106
S89 NC_040837.1 | 6060 | 1699 | 1942 | 1503 | 916 | 0.638 1.928 0.747 0.364 0.873 0.287 | 0.772 | 1626
S90 NC_040800.1 | 8192 | 2847 | 2187 | 1884 | 1274 | 0.792 2.554 1.042 0.494 1.225 0374 | 0978 | 2179

§81-890 UNNATURAL PAIRING

Accession ID length A3 | A4 | A5

Golden Ratios for Unnatural Pairing

| A6

A7 |

S91 NC_040788.1 | 10311 | 2885 | 2271 | 3053 | 2102 0.824 2.130 1.059 0.413 1.055 0.388 | 0.833 2.246
S92 NC_040776.1 | 10794 | 2976 | 2169 | 3066 | 2583 0.983 2.367 1.200 0.454 1.146 0.455 | 0.949 2.601
S93 NC_039237.1 | 12513 | 4045 | 2783 | 3186 | 2499 0.928 2.586 1.196 0.502 1.268 0.437 | 1.003 2.528
S94 | NC_039218.1 | 10376 | 2509 | 2139 | 3314 | 2414 0.855 1.970 1.040 0.377 0.954 0.396 | 0.796 2.263
S95 NC_039217.1 | 14072 | 4836 | 3986 | 2783 | 2467 0.900 2.799 1.038 0.525 1.244 0402 | 1.129 2.266
S96 NC_038966.1 | 8881 | 2426 | 2429 | 2180 | 1846 0.860 2.245 0.922 0.418 0.991 0.376 | 0.931 2.083
S97 NC_036587.1 | 6692 | 2080 | 1479 | 1452 | 1681 1.203 3.048 1.303 0.57 1.362 0.529 | 1.262 2.939
S98 NC_035462.1 | 6930 | 2255 | 2046 | 1554 | 1075 0.748 2.375 0.915 0.452 1.091 0.342 | 0.936 1.959
S99 NC_035453.1 | 18848 | 5414 | 5495 | 4453 | 3486 0.795 2.229 0.878 0.417 0.990 0.350 | 0.913 1.954
S100 | NC_035116.1 | 5877 | 1129 | 1730 | 1417 | 1601 0.976 2.041 0.790 0.355 0.762 0.387 | 0.954 2.007

$91-8100 UNNATURAL PAIRING
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Table 39: Golden Ratios of Virus Genomes S101 to S110 (Unnatural pairing)

Total |

length a v € €

Accession ID AL AS

Golden Ratios for Unnatural Pairing

— () 954

A6

S101 | NC_035071.1| 20414 | 6142 |4537 | 4813 | 4922 | 1.098 2,777 1231 0.523 1.269 0.490 1137 2.744
S102 | NC_034833.1| 6958 | 2140|1572 | 1766 | 1480 | 0.954 2.547 1.164 0.488 1217 0.440 1.009 2,513
S103 | NC_034242.1| 10370 | 2787 |2704 | 2748 | 2131 | 0.828 2.139 0.930 0.403 0.975 0.369 0.873 2.070
S104 | NC_034216.1 | 15098 | 5582 |3901 | 3120 | 2495 | 0.906 2.939 1.160 0.564 1.383 0.423 1138 2.446
S105 | NC_034207.1| 5953 | 1588 |1380 | 1517 | 1468 | 1.020 2.436 1.094 0.454 1.090 0.449 1.017 2.486
S106 | NC_034205.1| 6730 | 1205|1598 | 1424 | 2498 | 1.499 2.769 1101 0.467 0.957 0.581 1.357 2.945
S107 | NC_033828.1| 6612 | 1287 |1277 | 1398 | 2650 | 1.761 3.215 1.408 0.554 1176 0.708 1532 3.659
S108 | NC_033725.1| 10203 | 2866 | 2441 | 2878 | 2018 | 0.809 2.137 0.999 0411 1.030 0.375 0.844 2.148
S109 | NC_033724.1| 10215 | 2601 | 2229 | 3177 | 2208 | 0.817 1.983 1.010 0.382 0.967 0.380 0.791 2.178
S110 | NC_033723.1| 10251 | 2701 |2209 | 3207 | 2134 | 0.800 1.995 1.027 0.387 0.992 0.377 0.784 2.182
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5101-110 UNNATURAL PAIRING

Accession ID
S111 NC_033699.1 | 10173 | 2948 | 2319 | 2751 | 2155 0.897 | 2334 | 1.093 0.448 | 1.119 0.414| 0.927 | 2.363
S112 NC_033693.1 | 10173 | 2940 | 2338 | 2744 | 2151 0.894 | 2.327 1.084 0.446 | 1.112 0.411| 0.926 | 2.348
S113 NC_032088.1 | 10864 | 2872 | 2395 | 2947 | 2650 0.988 | 2.345 1.110 0.442 | 1.080 0.443| 0.965 | 2.483
S114 NC_031752.1 | 11557 | 4006 | 3151 | 2231 | 2169 0.975 | 2.959 1.102 0.554 | 1.307 0.432| 1.202 | 2425
S115 NC_031463.1 | 23635 | 9624 | 6181 |4217 | 3613 0.962 | 3.375 1.247 0.645 | 156 0.450| 1.305, 2613
S116 NC_031462.1 | 15207 | 4392 | 3640 | 3787 | 3388 0.962 | 2472 1.087 0.466 | 1.133 0.430| 1.008 2415
S117 NC_043110.1 | 10182 | 2778 | 2274 | 2867 | 2263 0.899 | 2.235 1.074 0.427 | 1.065 0.412| 0.898 | 2.344
S118 NC_008516.1 | 26660 | 8975 | 6143 | 3758 | 7784 1.702 | 4.337 1.499 0.769 | 1.683 0.684| 195 | 3.618
S119 NC_026812.1 | 27004 | 8268 | 6892 | 3909 | 7929 1.567 | 3.865 1.291 0.673 | 1.438 0.613| 1.789 | 3.194
S120 NC_038295.1 | 27318 | 9234 | 6954 | 4110 | 7020 1422 | 3.822 1.307 0.683 | 1.511 0579 1.689 | 3.095

$111-120 UNNATURAL PAIRING

Table 41: Golden Ratios of Virus Genomes S121 to S130 (Unnatural pairing)

i . Total Golden Ratios for Unnatural Pairin
o Accession ID tength | A T G | ¢ ‘ AL A2 A3 I R R
S121 | NC_027199.1 | 20261 | 5947 | 6839 5208 | 2266 0.512 1.772 0.687 0.342 | 0842 0.243 | 0675, 1.424
S122 | NC_024709.1 | 33452 | 11117 | 6932 6663 |8740 1.361 3.489 1.478 0.652 | 1559 | 0.599 1442 | 3.327
S123 | NC_033700.1 | 30353 | 9555 | 9194 4934 | 6670 1.091 3.054 1.007 0544 | 1.198 | 0.443 1352| 2.373
S124 | NC_035465.1 | 32399 | 10710 | 7139 6186 |8364 1.345 3.481 1.406 0.645 | 1.515| 0.582 1.458| 3.204
S125 | NC_007447.1 | 28475 | 7690 | 9959 6104 | 4718 0.694 2.026 0.707 0.37 0.843 | 0.294 | 0859 1.611
S126 | NC_022787.1 | 28301 | 8124 |10267 |5579 |4331 0.682 2.123 0.708 0.387 | 0.877 0.29 0.897 | 1.596
S127 | NC_034976.1 | 28487 | 7686 |10072 |6083 |4646 0.684 2.009 0.697 0.366 | 0.835 0.29 0.851| 1.587
S128 | NC_046956.1 | 30742 | 10484 | 5273 5238 | 9747 1.883 4.519 1.934 0.835| 1965/ 0.814 | 1914 4.462
S129 | NC_046962.1 | 29409 | 8759 |11760 |6561 |2328 0.418 1.688 0.577 0322 | 0771, 0201 | 0644 1.183
S130 | NC_046963.1 | 30859 | 9285 | 8097 5722 | 7755 1.208 3.091 1.137 0.557 | 1.256 0.5 1.35 2.686
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Now, the GR values of all 130 virus genomes are analyzed based on ‘Assignments’ of values to the coefficients in the
rational polynomial (x1A + x2C) / (x3T + x4G). It has been observed (i) GR values of all 130 virus genomes remain almost
the same for the assignments of A1 and A7 [Ref. Fig. 38], (i) GR values of all 130 virus genomes remain almost the same
but different from previous values for the assignments of A2 and A8 [Ref. Fig. 39], (iii) GR values of all 130 virus genomes
remain almost the same but different from previous values for the assignments of A3 and AS [Ref. Fig. 40] and (iv) GR
values of all 130 virus genomes remain almost the same but different from previous values for the assignments of A4 and A6
[Ref. Fig. 41].
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GR Values for Assignments A1 and A7 for Unnatural Pairing GR Values for Assignments A2 and A8 for Unnatural Pairing

Fig. 38: GR values for assignments Al and A7 Fig. 39: GR values for assignments A2 and A8

GR Values lor Assignments A3 and AS for Unnatural Pairing GR Values for Assignments A4 and A6 for Unnatural Pairing

F/g 40: GR values for assignments A3 and A5 Fig. 41: GR values for assignments A4 and A6

This exercise of evaluating JCP Golden Ratios for all 130 virus genome sequences for A1=1,3,5,7. A2=7,1,3,5, A3=5,7,1,3,
A4=3,5,7,1, A5=7,5,3,1, A6=1,7,5,3, A7=3,1,7,5 and A8=5,3,1,7 has been repeated and results compared with the previous

ones. Due to space constraints, the results of this exercise are not provided. cS:B
As per the definition of ‘JCP Golden Ratios’, their values are expected to remain within certain limits irrespective of 'Tg
the numerical values assigned to the coefficients in the formula (x1A + x2T) / (x3G + x4C). Table 42 presents the error o
values obtained using the formula A(1,2,3,4) — A(1,3,5,7). o
Table 42: Error values obtained using the formula A(1,2,3,4) — A(1,3,5,7) ..EU
Sequences ellpiah— bULE ) §
A4 A5 o
S1 0.095 0.011 -0.733 0.002 -0.635 -0.012 0.099 -0.004 @
S2 0.082 0.010 -0.598 -0.005 -0.588 -0.011 0.086 0.004 A
S3 0.085 0.016 -0.648 -0.005 -0.601 -0.017 0.092 0.004 5
S4 0.092 0.018 -0.614 -0.022 -0.721 -0.021 0.097 0.017 k=
S5 0.090 0.011 -0.583 -0.021 -0.712 -0.014 0.093 0.015 o
S6 0.091 0.013 -0.604 -0.019 -0.715 -0.014 0.095 0.014 g
S7 0.085 0.012 -0.635 -0.003 -0.590 -0.013 0.089 0.002 &)
S8 0.078 0.012 -0.497 -0.024 -0.642 -0.014 0.082 0.016 R=
S9 0.084 0.018 -0.556 -0.023 -0.664 -0.021 0.089 0.016 -S
S10 0.089 0.018 -0.581 -0.027 -0.720 -0.022 0.094 0.019 =
S11 0.087 0.013 -0.559 -0.024 -0.704 -0.016 0.091 0.016 %
S12 0.085 0.016 -0.611 -0.011 -0.627 -0.018 0.090 0.009 ~
S13 0.083 0.011 -0.601 -0.005 -0.590 -0.012 0.086 0.004 l*a
S14 0.085 0.015 -0.553 -0.025 -0.693 -0.018 0.090 0.017 =
S15 0.083 0.014 -0.588 -0.011 -0.613 -0.015 0.088 0.009 E
S16 0.088 0.015 -0.566 -0.026 -0.716 -0.018 0.092 0.018 8
S17 0.095 -0.004 -0.660 0.000 -0.673 0.003 0.094 -0.001 ?
S18 0.082 0.017 -0.658 -0.001 -0.549 -0.017 0.088 -0.001 %
S19 0.065 0.002 -0.444 -0.005 -0.479 -0.003 0.065 0.004 g
S20 0.079 -0.003 -0.529 -0.004 -0.578 0.002 0.078 0.002 ,3
S21 0.117 -0.029 -0.930 0.027 -0.693 0.024 0.110 -0.043
S22 0.113 -0.018 -0.716 -0.001 -0.827 0.017 0.107 0.000
S23 0.065 0.017 -0.432 -0.021 -0.522 -0.019 0.069 0.015
S24 0.070 -0.001 -0.485 -0.001 -0.498 0.001 0.070 0.000
S25 0.124 -0.036 -0.915 0.026 -0.764 0.032 0.114 -0.037 |
-1.392 223 |
S27 0.064 0.004 -0.426 -0.009 -0.489 -0.005 0.066 0.007
S28 0.096 -0.008 -0.772 0.016 -0.593 0.006 0.095 -0.023
S29 0.067 0.009 -0.474 -0.008 -0.499 -0.010 0.070 0.006
S30 0.075 0.011 -0.539 -0.007 -0.538 -0.012 0.078 0.005
S31 0.091 -0.010 -0.765 0.020 -0.531 0.008 0.089 -0.032 |
-1.788 -1.169 |
S33 0.053 0.003 -0.342 -0.009 -0.404 -0.005 0.052 0.006
S34 0.086 -0.012 -0.744 0.020 -0.484 0.009 0.083 -0.037
S35 0.094 -0.011 -0.833 0.023 -0.519 0.009 0.092 -0.044
S36 0.113 -0.032 -0.869 0.026 -0.678 0.028 0.105 -0.040
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S37 0.069 -0.006 -0.467 0.000 -0.498 0.005 0.068 0.000
S38 0.113 0.015 -0.767 -0.018 -0.855 -0.017 0.118 0.014
S39 0.106 -0.001 -0.842 0.012 -0.668 -0.001 0.107 -0.018
S40 0.119 -0.044 -0.863 0.028 -0.727 0.038 0.106 -0.040
S41 0.107 -0.032 -0.677 0.010 -0.750 0.032 0.096 -0.011
S42 0.088 0.032 -0.460 -0.113 -0.982 -0.047 0.098 0.039
S43 0.091 -0.004 -0.692 0.009 -0.593 0.003 0.091 -0.012
S44 0.096 -0.023 -0.512 -0.018 -0.828 0.027 0.088 0.011
S45 0.146 -0.007 -1.144 0.020 -0.914 0.006 0.145 -0.027
S46 0.126 -0.002 -1.003 0.016 -0.787 0.001 0.126 -0.023
S47 0.083 0.001 -0.450 -0.038 -0.764 -0.003 0.082 0.020
S48 0.165 -0.038 -1.285 0.036 -0.982 0.032 0.154 -0.055
S49 0.108 -0.004 -0.796 0.009 -0.709 0.004 0.106 -0.011
S50 0.121 0.001 -0.917 0.008 -0.796 -0.002 0.121 -0.011
S51 0.077 -0.014 -0.550 0.009 -0.514 0.012 0.073 -0.011
S52 0.098 0.000 -0.728 0.006 -0.652 -0.001 0.098 -0.007
S53 0.078 0.020 -0.345 -0.158 -1.046 -0.033 0.085 0.037
&3 S54 0.120 -0.046 -0.891 0.030 -0.722 0.040 0.107 -0.046
9 S55 0.136 -0.015 -1.086 0.025 -0.828 0.013 0.132 -0.035
8 S56 0.104 -0.021 -0.674 0.005 -0.743 0.021 0.097 -0.005
'ﬁ S57 0.109 0.001 -0.876 0.013 -0.685 -0.002 0.110 -0.018
Pu S58 0.085 -0.023 -0.672 0.020 -0.499 0.019 0.079 -0.032
o S59 0.080 -0.004 -0.380 -0.056 -0.828 0.005 0.077 0.023
ﬁ S60 0.105 -0.016 -0.710 0.007 -0.721 0.015 0.100 -0.007
v S61 0.097 -0.010 -0.667 0.003 -0.681 0.009 0.095 -0.004
8 S62 0.090 -0.022 -0.634 0.013 -0.584 0.020 0.084 -0.017
‘0 S63 0.120 0.008 -0.900 0.003 -0.812 -0.008 0.124 -0.004
(2 S64 0.101 -0.013 -0.798 0.019 -0.603 0.011 0.097 -0.027
Z S65 0.068 0.020 -0.364 -0.067 -0.708 -0.026 0.074 0.027
& S66 0.138 -0.021 -1.114 0.029 -0.811 0.019 0.132 -0.045
g S67 0.089 0.017 -0.496 -0.060 -0.856 -0.022 0.095 0.029
8 S68 0.089 -0.029 -0.669 0.021 -0.537 0.025 0.081 -0.032
g S69 0.102 -0.033 -0.762 0.024 -0.609 0.029 0.092 -0.036
o S70 0.117 -0.045 -0.874 0.030 -0.698 0.034 0.105 -0.046
;ﬂ S71 0.113 -0.010 -0.820 0.010 -0.746 0.009 0.110 -0.012
v S72 0.147 -0.006 -1.168 0.022 -0.913 0.006 0.146 -0.029
é’ S73 0.104 -0.017 -0.670 0.001 -0.756 0.016 0.099 -0.002
Ma S74 0.116 -0.046 -0.801 0.024 -0.738 0.041 0.103 -0.033
= S75 0.117 -0.001 -0.940 0.015 -0.729 0.001 0.118 -0.021
g S76 0.098 -0.024 -0.723 0.018 -0.619 0.020 0.092 -0.024
g S77 0.119 -0.043 -0.868 0.028 -0.722 0.037 0.106 -0.040
—_ S78 0.090 0.030 -0.437 -0.143 -1.083 -0.046 0.100 0.041
g S79 0.089 0.032 -0.464 -0.115 -0.993 -0.046 0.099 0.039
Fg S80 0.077 -0.014 -0.668 0.020 -0.427 0.011 0.073 -0.037
S S81 0.108 -0.020 -0.814 0.020 -0.666 0.019 0.102 -0.026
S82 0.092 -0.010 -0.551 -0.013 -0.739 0.010 0.088 0.009
S83 0.088 -0.021 -0.584 0.008 -0.602 0.020 0.081 -0.010
S84 0.117 -0.024 -0.975 0.030 -0.659 0.020 0.111 -0.050
S85 0.098 -0.004 -0.686 0.003 -0.674 0.005 0.097 -0.003
S86 0.061 0.017 -0.297 -0.085 -0.707 -0.025 0.066 0.027
S87 0.098 -0.009 -0.763 0.015 -0.615 0.008 0.096 -0.020
S88 0.016 -0.259 -1.375 -0.036 -0.984 -0.124 0.035 -0.333
S89 0.076 -0.876 -2.210 -0.473 -2.824 -0.164 -0.128 -0.520
590 0.160 0.010 -0.915 -0.170 -1.383 -0.061 0.120 0.158
S91 0.120 0.094 -0.412 -0.005 -0.556 0.029 0.109 0.149
S92 0.028 -0.194 -1.240 -0.121 -0.997 -0.146 0.032 -0.230
S93 0.148 0.161 -0.518 0.123 -0.331 0.094 0.165 0.126
594 0.045 -0.163 -1.039 -0.050 -0.728 -0.060 0.038 -0.199
S95 0.407 0.806 1.028 0.815 1.396 0.755 0.435 0.720
S96 0.166 0.024 -0.621 0.209 -0.292 0.210 0.145 -0.004
S97 0.254 0.644 0.881 0.323 0.533 0.352 0.296 0.611
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S98 0.464 1.149 2.106 0.530 1.198 0.685 0.462 1.282
S99 0.279 0.350 0.372 0.317 0.082 0.409 0.235 0.455
S100 -0.093 -1.151 -2.974 | -0.466 -2.753 -0.346 -0.222 -1.049
S101 0.065 0.018 -1.099 0.047 -0.559 -0.078 0.124 -0.126
5102 0.114 -0.034 -0.808 0.020 -0.722 0.030 0.104 -0.027
5103 0.150 -0.052 -0.456 | -0.023 -0.868 0.111 0.082 0.092
S104 0.346 1.124 1.132 0.481 1.064 0.362 0.468 1.014
S105 -0.052 -0.370 -2.086 | -0.291 -1.551 -0.392 -0.012 -0.491
S106 -0.241 -1.158 -3.798 | -0.543 -2.739 -0.689 -0.240 -1.322
S107 -0.084 -0.659 -1.856 | -0.374 -1.989 -0.338 -0.132 -0.588
S108 0.055 -0.054 -1.119 | -0.172 -1.058 -0.186 0.069 -0.054
5109 -0.154 -0.856 -2.912 | -0.772 -2.976 -0.711 -0.197 -0.782
S110 0.125 0.120 -0.340 0.092 -0.248 0.096 0.121 0.128
S111 0.078 -0.231 -1.150 | -0.074 -1.054 -0.031 0.041 -0.196
S112 0.168 0.140 -0.200 0.160 -0.232 0.193 0.148 0.178
S113 0.071 -0.140 -1.033 0.043 -0.616 0.009 0.069 -0.206
S114 0.157 -0.091 -1.428 0.227 -0.615 0.134 0.174 -0.245
S115 0.271 0.797 -0.508 0.551 0.755 0.239 0.451 0.400
S116 0.182 0.233 0.098 0.026 -0.503 0.149 0.154 0.332
S117 0.097 -0.023 -0.730 0.019 -0.595 0.019 0.090 -0.027
S118 0.127 -0.012 -0.577 ] -0.097 -1.358 0.016 0.120 0.036
S119 0.121 0.003 -0.586 | -0.100 -1.285 -0.005 0.121 0.039
S120 0.140 -0.011 -0.710 ] -0.070 -1.345 0.013 0.134 0.033
S121 0.162 -0.019 -1.824 0.059 -0.745 0.013 0.161 -0.177
S122 0.116 -0.032 -0.637 | -0.013 -0.958 0.034 0.105 0.008
S123 0.153 0.006 -0.914 | -0.043 -1.278 -0.008 0.154 0.028
S124 0.121 -0.026 -0.662 | -0.020 -1.013 0.029 0.112 0.012
S125 0.151 0.022 -1.291 0.017 -0.918 -0.021 0.158 -0.025
S126 0.172 0.021 -1.462 0.020 -1.050 -0.020 0.179 -0.030
S127 0.153 0.023 -1.321 0.018 -0.925 -0.022 0.161 -0.027
S128 0.105 -0.033 -0.467 | -0.048 -1.063 0.041 0.092 0.020
S129 0.216 -0.006 -2.775 0.084 -0.906 0.003 0.220 -0.323
S130 0.123 -0.004 -0.720 ] -0.031 -1.034 0.003 0.121 0.020

Figs. 42 to 57 show the values of A(1,2,3,4) and A(1,3,5,7) and their differences

A1(1,2,3,4) and A1 (1,3,5,7)

Fig. 42: A1(1,2,3,4) and A1(1,3,5,7)

£2(1,2,3,4) and A2 (1,3,5,7)

Fig. 44: A2(1,2,3,4) and A2(1,3,5,7)

A31,2,3,4) and A3(1,3,5,7)
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A1{1,2,3,9)- AL (1,3,5,7)
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Fig. 43: A1(1,2,3,4) — A1(1,3,5,7)

AZ(1,2,348)-AZ (1,357

Fig. 45: A2(1,2,3,4) — A2(1,3,5,7)

A3(1,2,34)-A3(1,357

Fig. 47: A3(1,2,3,4) — A3(1,3,5,7)
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A4(1,2,3,4) and A4 (1,3,5,7) A4(1,2,3,4) - A3 {1,3,5,7

Fig. 48: A4(1,2,3,4) and A4(1,3,5,7) Fig. 49: A4(1,2,3,4) — A4(1,3,5,7)

A5(1,2,3,4) and A5 (1,3,5,7) A5 (1,2,3,4)- A5 (1,3,5,7

Fig. 50: A5(1,2,3,4) and A5(1,3,5,7) Fig. 51: A5(1,2,3,4) — A5(1,3,5,7)

A6 (1,2,3,4) and A6 [1,3,5,7) A6{1,2,3,4)- A6 (13,57
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Fig. 52: A6(1,2,3,4) and A6(1,3,5,7) Fig. 53: A6(1,2,3,4) — A6(1,3,5,7)
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Fig. 54: A7(1,2,3,4) and A7(1,3,5,7) Fig. 55 A7(1,2,3,4) — A7(1,3,5,7)
AB(1,2,3,4) and A8 (1,3,5,7) A3 (1,2,34)-A8(1,3,57
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Fig. 56: A8(1,2,3,4) and A8(1,3,5,7) Fig. 57 A8(1,2,3,4) — A8(1,3,5,7)

With reference to table 42 and Figs. 42 to 57, one would observe that virus sequences S26 and S32 show considerable errors
in their GR values A1(1,2,3,4) — A1(1,3,5,7), A3(1,2,3,4) — A3(1,3,5,7), A5(1,2,3,4) — A5(1,3,5,7) and A7(1,2,3,4) —
A7(1,3,5,7). These error values are given below highlighted in red color.

826 -0.048 \ 0.034 0.044
832 -0.042 \ 0.055 0.034

Once again with reference to table 42 and Figs. 42 to 57, one would observe that many of the virus sequences in the band
S88 and S130 show considerable errors in their GR values. The gray colored rows in table 43 do not show considerable
errors, whereas the remaining sequences exhibit large errors.

-0.044
-0.098
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Table 43: Maximum error values obtained using the formula A(1,2,3,4) — A(1,3,5,7)

A1,2,3.4) - A(L,3,5,7)
Al A2 A3 A4 AS A6 A7
0.016 -0.259 : -0.984

0.076 -0.876 -2.21

Sequences

0.16 -0.17 -1.383 -0.061 0.12 0.158
S91 0.12 0.094 -0.412 -0.005 -0.556 0.029 0.109 0.149
S92 0.028 -0.194 -1.24 -0.121 -0.997 -0.146 0.032 -0.23
S93 0.148 0.161 -0.518 0.123 -0.331 0.094 0.165 0.126

0.407 0.806 1.028

Study of Certain Corona Family Related Viruses Based on Percentage Nucleotide Concentration and Golden Ratios and a Novel Sonic Attack
Technique to Deactivate all Mutating Viruses

m Volume 21 | Issue 1 | Compilation 1.0 © 2021 London Journals Press



0.166 0.209 0.21
0.254 0.644 0.881 0.323 0.533 0.352 0.296 0.611
0.464 1.149 2.106 0.53 1.198 0.685 0.462 1.282
0.279 0.35 0.372 0.317 0.082 0.409 0.235 0.455
-0.093 -1.151 22.974 -0.466 2753 -0.346 -0.222 -1.049
S101 0.065 0.018 -1.099 0.047 -0.559 -0.078 0.124 -0.126
S102 0.114 -0.034 -0.808 0.02 -0.722 0.03 0.104 -0.027
0.346 1.124 1.132 0.481 1.064 0.362 0.468 1.014
-0.052 -0.37 -2.086 -0.291 -1.551 -0.392 -0.491
-0.241 -1.158 -3.798 -0.543 2739 -0.689 -0.24 -1.322
-0.084 -0.659 -1.856 RN -1.989 -0.338 -0.132 -0.588
-0.154 -0.856 2912 -0.772 2,976 -0.711 -0.197 -0.782
| -0.248
0.168 -0.232 0.193
-0.616 0.009
0.157 0.227 -0.615 0.134 0.174
0.271 0.797 0.551 0.755 0.239 0.451
0.182
S117 0.097 -0.023 -0.73 0.019 -0.595 0.019 0.09 -0.027
S118 0.127 -0.012 -0.577 -0.097 -1.358 0.016 0.12 0.036
S119 0.121 0.003 -0.586 -0.1 -1.285 -0.005 0.121 0.039
-0.07 -1.345 0.013 0.134 0.033
0.162 0.059 -0.745 0.013 0.161 -0.177
-0.032 -0.637 -0.013 -0.958 0.034 0.105 0.008
0.006 -0.914 -0.043 -1.278 -0.008 0.154 0.028
-0.026 -0.662 -0.02 -1.013 0.029 0.112 0.012
0.022 -1.291 0.017 -0.918 -0.021
0.172 0.021 -1.462 0.02 -1.05 -0.02
0.153 0.023 -1.321 0.018 -0.925 -0.022
-0.048 -1.063 0.041
0.216 -0.006 0.084 -0.906 0.003 -0.323
S130 -0.031 -1.034 0.003

Figs. 58 to 65 show the error values of 43 virus sequences from AS88(1,2,3,4) - A88(1,2,3,4) to A130(1,2,3,4) —

A130(1,2,3.4).
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Fig. 58: A1(1,2,3.4)— A1(1,3,5,7)
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Fig. 60: A3(1,2,3,4) — A3(1,3,5,7)
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Fig. 63: A6(1,2,3,4) — A6(1,3,5,7)

Fig. 62: A5(1,2,3,4) — A5(1,3,5,7)
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A7(1,23,4)-A7(1357) ABI1,2,3,4)- A8(1,3,57)
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Fig. 64: A7(1,2,3,4) — A7(1,3,5,7) Fig. 65 A8(1,2,3,4) — A8(1,3,5,7)

Observations

1. Among the 43 sequences, the following 17 sequences do not show wide differences:
S92, 593, S94, S101, S102, S103, S111, S113, S117, S118, S119, S120, S122, S124, S125, S128, S130

2. Among the 43 sequences, the following 26 sequences show wide differences:
S88, S89, S90, S91, S95, S96, S97, S98, S99, S100, S104, S105, S106, S107, S108, S109, S110, S112, S114, S115,
S116, S121, S123, S126, S127, S129

3. Among the remaining 87 sequences, the following 2 sequences show wide differences
S26, S32.

4. Among the 130 sequences, the following 85 sequences do not show any difference:
S1, 82, S3, S4, S5, S6, S7, S8, S9, S10, S11, S12, S13, S14, S15, S16, S17, S18, S19, S20, S21, S22, 823, S24,
S25, S27, S28, S29, S30, S31, S33, S34, S35, S36, S37, S38, S39, S40, S41, S42, S43, S44, S45, S46, S47, S48,
S49, S50, S51, S52, S53, S54, S55, S56, S57, S58, S59, S60, S61, S62, S63, S64, S65, S66, S67, S68, S69, S70,
S71, 872,873, 874, 875, 876, S77, S78, S79, S80, S81, S82, S83, S84, S85, S86, S8&7

Based on above observations on GR values, one could classify all 130 virus sequences in four categories. Table 44 presents
these four categories.

Table 44: Classification of 130 Virus Sequences Based on JCP Golden Ratios

Category Virus Sequences Remarks

S1, S2, S3, S4, S5, S6, S7, S8, S9, S10, S11, S12, S13, | All these 85 sequences satisfy Golden Ratio
S14, S15, S16, S17, S18, S19, S20, S21, S22, S23, | Property (GRP). Different value assignments to
1 S24, S25, S27, S28, S29, S30, S31, S33, S34, S35, | nucleotides have not affected GRP. This means that
S36, S37, S38, S39, S40, S41, S42, S43, S44, S45, | these virus sequences have not changed their
S46, S47, S48, S49, S50, S51, S52, S53, S54, S55, | structures due to value assignments and hence
S56, S57, S58, S59, S60, S61, S62, S63, S64, S65, | mutation possibility among these 85 sequences is
S66, S67, S68, S69, S70, S71, S72, S73, S74, S75, | very remote.

S76, S77, S78, S79, S80, S81, S82, S83, S84, S85,
S86, S87

All these 26 sequences do not satisfy Golden Ratio
Property (GRP). Different value assignments to
nucleotides have affected GRP. This means that
these virus sequences have changed their structures
due to value assignments and hence mutation
possibility among these 26 sequences is likely.
All these 17 sequences do not satisfy Golden Ratio
Property (GRP). Different value assignments to
S92, S93, S94, S101, S102, S103, S111, S113, S117, | nucleotides have affected GRP. This means that
S118, S119, S120, S122, S124, S125, S128, S130 these virus sequences have changed their structures
due to value assignments and hence mutation
possibility among these 17 sequences is likely.
Both of these 2 sequences do not satisfy Golden
Ratio Property (GRP). Different value assignments
to nucleotides have affected GRP. This means that
these virus sequences have changed their structures
due to value assignments and hence mutation
possibility among these 2 sequences is likely.

S88, S89, S90, S91, S95, S96, S97, S98, S99, S100,
2 S104, S105, S106, S107, S108, S109, S110, S112,
S114, S115, S116, S121, S123, S126, S127, S129

London Journal of Research in Computer Science and Technology

4 S26, S32

Final Observation

From the results presented above, it is clear that one could classify any given set of virus genomes based on (i) Auto
Correlation Measures, (ii) Percentage Concentration of Nucleotides and Pairwise Correlation Coefficients and Golden Ratio
(GR) values of the sequences.

Inference

After analyzing more than 70,000 virus genome sequences provided in the NCBI web site, most of the patterns of
results so far obtained indicate the possibility of creating any desired virus apart from natural ones and also the
possibility of creating engineered versions of natural viruses — A Subjective Understanding by the Research Team
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V. SONIC ATTACK - A FEASIBLE SOLUTION TO BREAK THE STRUCTURE OF A
VIRUS GENOME

DNA molecule is the most evolved and most complex molecule created by nature and its primary role is long-term storage of
genetic information. Genetic modification could be carried out under the infuence of acoustic, electromagnetic, and
scalar waves, meaning genetic code of a DNA could be read and possibly rewritten.

5.1 Natural Frequencies of DNA

Mobin Marvi & Majid Ghadiri have proposed ‘A Mathematical model for Vibration Behavior Analysis of DNA and Using a
Resonant frequency of DNA for Genome engineering’ (www.nature.com/scientificreports). In this model, the mass of the
nucleobases in the DNA structure, the efects of the fuid surrounding the DNA (nucleoplasm) and the efects of temperature
changes are also considered. A set of governing equations have been derived from Hamilton’s principle and by solving these
equations using the generalized diferential quadrature method (GDQM), the frequency and mode shape of the DNA has been
obtained. An interesting but important topic called “wave genome” has been mooted by some Russian scientists, which
states that DNA could be affected by acoustic, electromagnetic, and scalar waves. Under the influence of these waves, the
genetic code can be read or rewritten. Konstantin Meyl has adapted the scalar waves described by ‘Nicola Tesla’ to
biology and proposed a relationship between the scalar waves and DNA. Braddon et al investigated the manipulability of
DNA from human emotions also. Rein and Mccraty studied the impact of music on the DNA. Another study was

carried out on the effect of sound waves on the synthesis and genes of chrysanthemum. Peter Garjajev and his research ES
group proved that DNA can be reprogrammed by words and using the correct resonant frequencies of DNA. Russian i)
quantum biologist Poponin tried to prove that human DNA has a direct effect on the physical world and he also found out 'E
that DNA can cause disturbing patterns in the vacuum, thus producing magnetized microscopic wormholes. Nobel Laureate o
Luc Montagnier known for his study on HIV and AIDS, has demonstrated that DNA can be generated by teleportation |
through quantum imprint and also showed that DNA emits electromagnetic signals that teleport the DNA to other places, g
such as water molecules, a shocking revelation. Mobin Marvi & Majid Ghadiri has advocated the PBD Eg
(Peyrard-Bishop-Dauxois) model for describing DNA. Fig. 66 shows the shape of a DNA before reaching its resonant Y
frequency and its shape distorsions after reaching its resonant frequency. a
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Fig. 66. Original DNA and engineered DNA Ef

Legend: )
=

(a) Shape of DNA before reaching resonant frequency c

(b) Shape after reaching resonant frequency E

(c) Formation of hydrogen bond between a nucleobase to adjacent nucleobase 2

(d) Removal of certain nucleobases g

(¢) New shape for the DNA — DNA engineered -g

The mathematical model for vibration behavior analysis of DNA and using a resonant frequency of DNA due to Mobin 3

Marvi and Majid Ghadiri is given by two governing equations of DNA considering the efects of the cellular fluid and
temperature change. Appropriate details about the formulation of these two governing equations could be obtained from
www.nature.com/scientificreports.

1 1 a4 A
€ €
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e | Yel,| — |ea| |Yel,| — (euﬁr)2 el | | Ye |+ 2e’, | | Ye,l, i ,‘\ en| | Ye | — |en| |YeI| — (e,a)f|[e,| |YeIy| + 2ley,| | Yeyl l i]
enl |Ye,I| €] |Ye,, el |Yeoli| ety |Yeal, g enf |Ye,I,| [en]|Ye,], el [Yeul| e, [Yeah||"
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+ (K(r — 1) — (e K(r{ — 13)) — (K- 1) (e Ker — rh))
~((03YA, aATO,)r, — (el (03YA, aATO,)r) —((O}YA‘lnATO,}r, - (ena)z(O;YA‘znATO,)r;’)
—p(BA — (egalr/A) — mp’(r — (ega)’r}) —pu (A — (eqal FjA) — myw’(x, — (egal’r})
+ w(Cy(r, — 1) — (eoa)zci(r’l' —r3) —w(Cy(g — 1) — (ega}zca(r;' — 1"2’))
+w(ph(A,, + A,) — (@l pri(A, + A,)) =0 +ul(prA, + A) — (e ari(A, + A,)) =0

... Equation #1 ... Equation #2
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Based on these governing equations, Mobin Marvi and Majid Ghadiri have evaluated the mechanical and geometrical
properties of DNA, which are presented in Fig. 67.

Mechanical or thermal Geometry Quantity Reference
Pitch/turn of helix 34(A)
Young modulus E 0.3 (GPa) - - —
Poissor's ratio v 05 Rise/bp along axis 34 (:L\)
N N - E Radius 10(A)
Shear modulus G 0.1 (GPa) G ==
S Rotation/bp 34.3°
Density P L7 (gim?) —
~ 10 radius
Mass of Adenine M 226 * 107 (Kg) Curvature 0.008*10 K= 7W
Mass of Thymine M 211 #1077 (Kg) Twis 0027 10" i
o — wist X S _
Mass of Guanine M 252% 1077 (Kg) Jradius® + pitci®
Mass of Cytosine M 185 % 107¥ (Kg) Straight and open length 7.14%10-° L= \.“(2777)1 + (pit(h)z
Between =
1 bond . Adenine-Thymine (k ;) 19.5 (Nfm) Length of Adenine 2*%5.8(A)
ydrogen bond strengt! N rl
yeres € Between 56.3 (N/m) Length of Thymine 2%4.8 (A)
Guanine-Cytosine (Ko} Length of Guanine 257 (A)
Damper constant C 0.05 (N s/m) Length of Cytasine 2%47 (A)
Density of nucleoplasm | p, 0.14 (g/em’) :
Distance between Adenine- 283 (4)
_ ) 1.35 (cP) or Thymine i
Viscosity of nucleoplasm | u,, LN
0.135% 10 (7)
Osmotic pressure P 4 (atm) Thickness Width
Thermal conductivity k, k=150 % 0.98 (A) 3.17 (A)
. cal
Specific heat capacity & Cr= 20 K Cross-section of DNA strands
or 256 + 10 s
‘Thermal diffusivity a a— 344 + 107° [l Y 2 G ¥ G
: = 0.53 0.5 0.55 0.45

Sectional radius of nucleobases (A)
Fig. 67: Mechanical and geometrical properties of DNA

Courtesy: www.nature.com/scientificreports

Moreover, the authors have estimated the natural frequencies of DNA in terms of its length. The estimated values are shown

in Fig. 68.
Natural frequency (Hz) Observations:
Number of Number of :
Nucleobases | turn of helix | First mode Second mode | Third mode 1. As the DNA length 1ncrease?s, the
natural frequency decreases. This need
10 1 5.0198 * 10° 7.0444 * 10° 9.6939 * 10° .
not be true in all cases because the
20 2 1.4375%* 10° 2.6497 * 10° 3.8139* 107 . .
natural frequencies depend on various
8 9 9
30 3 5.2032*10 1.1533*10 1.8835* 10 factors like helical turns, viscosity,
40 4 6.6750 * 10° 6.8998 * 10° 1.3232*10° density and temperature of the fluid
50 5 5.3081 * 10° 54125%10° | 1.0504 * 10° surrounding the RNA.
60 6 4.3337 % 108 4.5284 * 10® 8.6065 * 10% 2. It is expected that the natural frequency
70 7 3.7059 * 10° 3.8425* 108 7.3720 * 10% associated with a Corona virus RNA
80 8 3.2702 * 108 3.3004 * 108 6.5024 * 108 could be of the order of kilo hertz.

3. Frequency various between various
modes need not be uniform.

Fig. 68: Variations in natural frequencies with respect to DNA lengths
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Based on the details given above, one would wonder whether it is possible to develop a formal method of dealing with
Corona viruses using sonic frequencies with the idea of causing a physical disruption in the virus structure. In this context,
this paper first points out to a work carried out by Mark D. Temple, for generating sonic frequencies artificially in order to
express Corona viruses. Subsequently, a novel technique for artificially generating sonic bursts is proposed for the purpose of
physically dismembering Corona viruses, for that matter any real time viral genome.

5.2 Sonic frequencies artificially generated to express corona viruses

“Mark D. Temple describes in his paper (https://bmcbioinformatics.biomedcentral.com/articles/10.1186/s12859-020-03760-7), a
real-time audio and visual display of the Coronavirus genome wherein he uses a combination of sonification and an animated
display to inquire into the SARS-CoV-2 genome. The audio data is generated in real time from a variety of RNA motifs that
are known to be important in the functioning of RNA. Additionally, metadata relating to RNA translation and transcription
has been used to shape the auditory and visual displays. Together these tools provide a unique approach to further understand
the metabolism of the viral RNA genome. This audio signal provides a further means to represent the function of the RNA in
addition to traditional written and visual approaches. Sonification of the SARS-CoV-2 genomic RNA sequence results in a
complex auditory stream composed of up to 12 individual audio tracks. Each auditory motive is derived from the actual RNA
sequence or from metadata. This approach has been used to represent transcription or translation of the viral RNA genome.
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The display highlights the real-time interaction of functional RNA elements. The sonification of codons derived from all
three reading frames of the viral RNA sequence in combination with sonified metadata provide the framework for this
display. Functional RNA motifs such as transcription regulatory sequences and stem loop regions have also been sonified.
Using the tool, audio can be generated in real-time from either genomic or sub-genomic representations of the RNA. Given
the large size of the viral genome, a collection of interactive buttons has been provided to navigate to regions of interest, such
as cleavage regions in the polyprotein, untranslated regions or each gene. These tools are available through an internet
browser and the user can interact with the data display in real time. Each nucleotide generates a note on every beat whereas
each di-nucleotide generates a note every second beat. Each codon (in an ORF) generates a not every third beat. Together
these notes are syncopated to create a characteristic sound during peptide translation that is distinct from the surrounding
untranslated region. Audio from the GC tracks are only triggered when the GC ratio changes by an increment of 0.1. If a note
sequence has identical adjacent notes then the length of the note is extended rather than being repeated. This creates space
and clarity for other notes layered in the auditory display. Table xxx provides scale degrees and instrumentation used for the
RNA features that are sonified”. Reproduced verbatim from https://bmcbioinformatics.biomedcentral.com/articles/10.1186/s12859
-020-03760-7

Table 45: Scale degrees and instrumentation of the RNA features being sonified

Translation Scale Transcription Scale

Sonified motif Instrument Pan Bb aeolian mode C Lydian mode

Scale degrees Octave Scale degrees | Octave

Nucleotide Synth L 1,3 2,3 1,5 2,3
Di-nucleotide Synth R 1,4,5,6 1,2,3,4 1,3,5 1
GC Content (10 bp) AM synth + delay L 1,3,6,7 2,3 1,3,5,7 4,5
GC Content (100 bp) AM synth + delay R 1,3,6,7 2,3 1,3,5,7 4,5
3 bp repeat Synth L 1,3 4 1,4,5 6
Codon Frame | (translation) FM synth + distortion L 1,3,4,5,7 2,3,4,5 — —
Codon Frame 2 (translation) FM synth + distortion C 1,3,4,5,7 2,3,4,5 — —
Codon Frame 3 (translation) FM synth + distortion R 1,3,4,5,7 2,3,4,5 — —
Tri-nucleotide (transcription) FM synth + distortion L — — 1,3,4,5,7 3,4,5
Untranslated regions AM synth R 1,2,3 5 1,4,6,7 3
;l‘]{il{rlss;:rlptlon regulating sequences AM synth L 1.2.4.5.6 5 1.2.3.4.5.6.7 6
Cleavage sites in the polyprotein AM synth + distortion L 1,6,7 4 1,2,3 6

. AM synth + dela
Stem and loop regions (SL) +distc}),rtion y R 1,2,6,7 5 1,4,5,7
Nucleotide Synth L 1,3 2,3 1,5 2,3
Di-nucleotide Synth R 1,4,5,6 1,2,3,4 1,3,5 1
GC Content (10 bp) AM synth + delay L 1,3,6,7 2,3 1,3,5,7 4,5
GC Content (100 bp) AM synth + delay R 1,3,6,7 2,3 1,3,5,7 4,5
3 bp repeat Synth L 1,3 4 1,4,5 6
Codon Frame 1 (translation) FM synth + distortion L 1,3,4,5,7 2,3,4,5 — —
Codon Frame 2 (translation) FM synth + distortion C 1,3,4,5,7 2,3,4,5 — —
Codon Frame 3 (translation) FM synth + distortion R 1,3,4,5,7 2,3,4,5 — —
Tri-nucleotide (transcription) FM synth + distortion L — — 1,3,4,5,7 3,4,5
Untranslated regions AM synth R 1,2,3 5 1,4,6,7 3
g';irlss;rlptlon regulating sequences AM synth L 1.2.4.5.6 5 1.2.3.4.5.6.7 6
Cleavage sites in the polyprotein AM synth + distortion L 1,6,7 4 1,2,3 6
Stem and loop regions (SL) AM synt'h + delay R 1,2,6,7 5 1,4,5,7

+ distortion T c7

(Courtesy: https://bmcbioinformatics.biomedcentral.com/articles/10.1186/s12859-020-03760-7),
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5.3 Sonic frequencies artificially generated to dismember corona viruses

What is intended in this section is to explore the possibility of generating sonic frequencies in order to dismember corona
viruses. The basic idea that is used here is that one can assign four of the heptonic scales to the four nucleotides. The seven
svaras of the saptak are the fundamentals of heptatonic scales or melakarta ragas and thaats in Carnatic and Hindustani
classical music. The seven svaras are Shadja (¥g51), Rishabh (358H), Gandhara (TRIR), Madhyama (H&4H), Panchama (U49H),
Dhaivata (ﬁaa) and Nishada (FWI). The frequencies corresponding to the svaras are determined as shown here. Shadja is
realized as the fundamental frequency fs, which may be in any suitable scale. Then the remaining svaras are realized as the
frequencies given by fy = fg+33Hz, f; = f;+69Hz, f, = f;+88Hz, f, = fg+131Hz, f;, = f;+179Hz, fy = {;+233Hz, and the
Shadja of the next octave fgs = fg+254Hz. For example, if one chooses 50Hz for fg, then f; = 83Hz, f; = 119Hz, f,; = 138Hz,
f, = 181Hz, f, = 229Hz, fy = 283Hz, and the Shadja of the next octave fgs = 304Hz. For convenience, four frequencies such
as fg, fy, fp and fgg are chosen and allotted to the four nucleotides such as Adenine (A), Thymine (T), Guanine (G) and
Cytosine (C) respectively. Table 46 shows frequency allocation to the nucleotides and a sample frequency allocation.

Table 46: Frequency allocation to nucleotides

T A [T [G[ C A T G C
| Frequencies [ IV IFS I fy=50Hz | fy=138Hz | f,=181Hz | fi=304Hz
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For example, let us consider the first 30 nucleotides in S1: >NC_001639.1 Lactate dehydrogenase-elevating virus, complete
genome. Then the frequency allocation for the nucleotides is given in Table 47.

Table 47 Frequency allocation to 30 nucleotides ( s/ fo s30 ) in the sequence S1: >NC_001639.1

Sample sl 52 53 54 55 56 s7 58 59 510
Number

Nucleotide c t a c ® c a g g a

Frequency fgs= fu= fg= fgs = fss= fis= fg= fp = fp= fy=
Allotted 304Hz 138Hz 50Hz 304Hz 304Hz 304Hz 50Hz 181Hz 181Hz 50Hz
Sample sil 512 513 514 s15 s16 s17 s18 s19 520
Number

Nucleotide a a a g ® c a a © c

Frequency fg= fg= fg= fp = fgs = fos= fg= fg= fgs = fos=
Allotted 50Hz 50Hz 50Hz 181Hz 304Hz 304Hz 50Hz 50Hz 304Hz 304Hz
Sample 521 522 523 524 525 526 527 528 529 530
Number

Nucleotide a a c c t c g a t c

Frequency fg= fg= fys = fos = fu= fos= fp= fy= fu= fos=
Allotted 50Hz 50Hz 304Hz 304Hz 138Hz 304Hz 181Hz 50Hz 138Hz 304Hz

Fig. 69 shows the pure tones generated programmatically.
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‘Tone with 50 Hz frequency. Tone with 138 Hz frequency. Tone with 181 Hz frequency.

Tone with 304 Hz frequency.

Frequency

Q9 ————

Frequency

—_——

Volume

Volume

Pure sinusoidal tone fg of Pure sinusoidal tone fy, of Pure sinusoidal tone f, of
50 Hz assigned to Adenine 138 Hz assigned to Thymine 181 Hz assigned to Guanine

Pure sinusoidal tone fgg of
) ) 304 Hz assigned to Cytosine
Fig. 69: Pure tones genereated programmatically

Now let us consider the first thirty nucleotides in the viral genome S1: >NC_001639.1 and allot the four frequencies to the
respective nucleotides. Fig. 70 shows the audio frequency bursts for first 30 nucleotides of S1: >NC 001639.1 virus
sequence.

London Journal of Research in Computer Science and Technology

Frequency Bursts in Hz

350

304 304 304 304 304 304 304 304 304 304
300
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0
10 1 12 21 22

Fig. 70: Audio frequency bursts for first 30 nucleotides of S1: >NC_001639.1 virus sequence

Study of Certain Corona Family Related Viruses Based on Percentage Nucleotide Concentration and Golden Ratios and a Novel Sonic Attack
Technique to Deactivate all Mutating Viruses

E Volume 21 | Issue 1 | Compilation 1.0 © 2021 London Journals Press



© 2021 London Journals Press

The waveform of the audio signal is described mathematically as s(t) = A(t): sin[2nf(t)'t + ¢(t)]. In our case, A(t) is a
constant and the audio burst is on for time t. The function of time is determined by the pulse repetition frequency and the
duty cycle. The frequency spectrum of such a sequence of rectangular pulses is represented by a (sinx)/x function. Fig. 71
shows a sequence of rectangular amplitude modulated pulses and its frequency spectrum.

Si==

The essential parts of the audio transmission power are in a region By = 2/t in the vicinity of the pulse frequency f,.. The
audio burst bandwidth B, increases with decreasing pulse width like By = 1—1. The shortening of the pulses limits the
maximum range in the case of simple pulse modulation. Under these conditions, the pulse energy E, is increased only by the
pulse power P at a required virus target range. For the maximum range, the pulse energy is crucial, and not its pulse power:

Pulse Parameters

Pulse
Amplitude ON Time Pulse Repetition Interval T = Pulse ON Time + Pulse OFF Time
(Pulse Width) Pulse Repetition Frequency f=1/T
—

Pulse Duty Cycle = Pulse ON Time/Pulse ON Time + Pulse OFF Time I |

00

250 | Pulse =
0 OFF Time

150 F2

100
o

0

1 2

Fig. 71: Frequency spectrum of a sequence of rectangular amplitude modulated pulses

P where E,, = energy content of the pulse
av” = transmission pulse power
f PRF P, = average power

Significant improvements could be achieved with the internal modulation of the transmitted pulse (intra-pulse modulation).
The intra-pulse modulation is carried out in this case, using the frequencies fg, fy;, fy and fgs. Due to intra-pulse modulation,
the frequency spectrum would keep changing and the changes occur as per the nucleotides present in a virus genome. For
example, let us consider the meta data of S1: >NC_001639.1 Lactate dehydrogenase-elevating virus, complete genome. Then
the bursts of sonic frequencies generated for the virus metadata mentioned above, are shown below as a sequence of
frequency components separated with a timing symbol ~ that denotes the burst OFF time duration. This pulse OFF time
duration could be varied from pulse to pulse, if needed. As outlined earlier, four discrete frequencies of fg= 50Hz, f}, =
138Hz, f, = 181Hz, and fgg = 304Hz corresponding to the nucleotides Adenine, Thymine, Guanine and Cytosine are used
here. Each pulse ON time and OFF time could be varied depending on prevailing context. In what is given below, the basic
frequency of 50 Hz is assigned to Adenine. However, one can as well change the basic frequency as per the need. In fact,
significant improvements have been achieved with this internal pulse modulation using the frequencies fs, fy, f; and fgs. The
frequency spectrum changes occur as per the nucleotides present in the target virus genome S1: >NC _001639.1 and the
sequence of frequencies shown above is meant for dismembering it. These frequencies resonate with the natural frequencies
of nucleotides and cause considerable physical change in the structure of the entire genome. The efficacy of this technique
of deactivating virus genome by sonic attack has to be checked, real time, by transmitting generated pulses to the
actual target genome and by observing the changes in the shape of the genome. The control parameters are (i) pulse
width, (ii) pulse OFF time, (iii) amplitude of pulse and (iv) frequencies embedded inside the pulses.

5.3.1 Use of Ultrasound for deactivating virus genomes

What has been shown above is just an example to explain the ‘Sonic Attack’ technique. In fact, one should avoid audio
signals of frequencies less than 10,000Hz because these sounds may cause damage to ears. Moreover, these signals are
subharmonic, whereas the actual frequencies to be used to destroy a virus genome of length more than 20,000 bases should
be near or ultrasonic frequencies above 10,000Hz. We have found that the base frequency fg = 20,000Hz together with fy, =
20,088Hz, f, = 20,131Hz and fgs = 20,254Hz would do a perfect job of dismembering the structure of virus genome. It is to
be noted that one would require different frequency sequences for different virus genomes like F1 for S1, F2 for S2, F3 for
S3 and so on, up to F130 for S130.

5.3.2 Pulse to Pulse Frequency Agile System

Alternatively, one could develop a random frequency sequence generator to produce only four discrete frequencies of fg, fy,
fp and fg and tune the generator to deactivate any real time virus genome. Fig. 72 shows a hypothetical block diagram that is
self explanatory as to how to produce random frequency sequences. Apart from this, Phase Shift Keying (PSK) could also be
incorporated as a part of intra-pulse modulation scheme to improve efficacy of the system.
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Random Number
Sequence Generator
(Values are 1, 2, 3 and 4)

Length of the

Random Number sequence \

Triggering of Frequency Generator Pulsed Signal Signal Agtz;nna
(1 triggers fs, 2 triggers fi, G h Power di
3 triggers fp and 4 triggers fsg) enerator Amplifier Radiator
Pulse Width Generator
(Variable Pulse Width =

a few milliseonds to few seconds)

Pulse OFF Time Generator
(Variable Pulse OFF Time =
a few milliseonds to few seconds)

Fig. 72 A hypothetical pulse to pulse frequency agile system to deactivate any virus genome

5.3.3 A sample stream of frquency bursts generated with fs=50 Hz

The stream of frequency bursts with fg= 50Hz, f; = 138Hz, f, = 181Hz, and fg; = 304Hz corresponding to the nucleotides
Adenine, Thymine, Guanine and Cytosine in S1: >NC 001639.1 Lactate dehydrogenase-elevating virus, complete genome is
presented below.

<50HZ> ~ <138HZ> ~ <138HZ> ~ <304HZ> ~ <304HZ> ~ <181HZ> ~ <50HZ> ~ <50HZ> ~ <50HZ> ~ <50HZ> ~ <181HZ> ~ <50HZ> ~ <138HZ> ~
<138HZ> ~ <181HZ> ~ <138HZ> ~ <181HZ> ~ <138HZ> ~ <181HZ> ~ <50HZ> ~ <50HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <181HZ> ~
<138HZ> ~ <181HZ> ~ <304HZ> ~ <181HZ> ~ <181HZ> ~ <138HZ> ~ <50HZ> ~ <50HZ> ~ <304HZ> ~ <304HZ> ~ <181HZ> ~ <138HZ> ~
<304HZ> ~ <138HZ> ~ <50HZ> ~ <138HZ> ~ <138HZ> ~ <138HZ> ~ <304HZ> ~ <50HZ> ~ <50HZ> ~ <181HZ> ~ <181HZ> ~ <50HZ> ~ <181HZ>
~ <304HZ> ~ <304HZ> ~ <50HZ> ~ <304HZ> ~ <138HZ> ~ <181HZ> ~ <181HZ> ~ <181HZ> ~ <50HZ> ~ <304HZ> ~ <50HZ> ~ <181HZI> ~
<138HZ> ~ <181HZ> ~ <181HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <181HZ> ~ <304HZ> ~ <50HZ> ~ <50HZ> ~ <304HZ> ~ <138HZI> ~
<138HZ> ~ <181HZ> ~ <50HZ> ~ <181HZ> ~ <181HZ> ~ <50HZ> ~ <138HZ> ~ <50HZ> ~ <181HZ> ~ <138HZ> ~ <50HZ> ~ <181HZ> ~ <304HZ>
~ <304HZ> ~ <181HZ> ~ <50HZ> ~ <50HZ> ~ <304HZ> ~ <138HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ> ~ <50HZ> ~ <304HZ> ~ <138HZ> ~
<50HZ> ~ <138HZ> ~ <50HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ> ~ <304HZ> ~ <138HZI> ~
<304HZ> ~ <138HZ> ~ <50HZ> ~ <50HZ> ~ <304HZ> ~ <50HZ> ~ <138HZ> ~ <138HZ> ~ <138HZ> ~ <304HZ> ~ <304HZ> ~ <181HZ> ~
<181HZ> ~ <181HZ> ~ <138HZ> ~ <181HZ> ~ <138HZ> ~ <181HZ> ~ <304HZ> ~ <50HZ> ~ <138HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ> ~
<50HZ> ~ <138HZ> ~ <304HZ> ~ <304HZ> ~ <181HZ> ~ <304HZ> ~ <304HZ> ~ <50HZ> ~ <138HZ> ~ <304HZ> ~ <304HZ> ~ <50HZ> ~
<304HZ> ~ <304HZ> ~ <138HZ> ~ <50HZ> ~ <138HZ> ~ <50HZ> ~ <50HZ> ~ <304HZ> ~ <304HZ> ~ <50HZ> ~ <138HZ> ~ <181HZ> ~ <304HZ>
~ <50HZ> ~ <181HZ> ~ <138HZ> ~ <304HZ> ~ <181HZ> ~ <181HZ> ~ <181HZ> ~ <50HZ> ~ <138HZ> ~ <138HZ> ~ <304HZ> ~ <181HZ> ~
<50HZ> ~ <304HZ> ~ <304HZ> ~ <181HZ> ~ <181HZ> ~ <138HZ> ~ <181HZ> ~ <304HZ> ~ <138HZ> ~ <138HZ> ~ <181HZ> ~ <138HZ> ~
<181HZ> ~ <138HZ> ~ <50HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <50HZ> ~ <50HZ> ~ <138HZ> ~ <181HZ> ~
<304HZ> ~ <138HZ> ~ <50HZ> ~ <181HZ> ~ <50HZ> ~ <181HZ> ~ <138HZ> ~ <181HZ> ~ <138HZ> ~ <138HZ> ~ <138HZ> ~ <138HZ> ~
<181HZ> ~ <181HZ> ~ <181HZ> ~ <50HZ> ~ <181HZ> ~ <304HZ> ~ <50HZ> ~ <138HZ> ~ <181HZ> ~ <181HZ> ~ <181HZ> ~ <304HZ> ~
<50HZ> ~ <50HZ> ~ <181HZ> ~ <138HZ> ~ <304HZ> ~ <138HZ> ~ <50HZ> ~ <138HZ> ~ <138HZ> ~ <181HZ> ~ <304HZ> ~ <50HZ> ~ <304HZ>
~ <50HZ> ~ <304HZ> ~ <181HZ> ~ <181HZ> ~ <138HZ> ~ <181HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ> ~ <50HZ> ~ <181HZ> ~ <304HZ> ~
<138HZ> ~ <181HZ> ~ <304HZ> ~ <50HZ> ~ <304HZ> ~ <181HZ> ~ <181HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ> ~
<138HZ> ~ <304HZ> ~ <138HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ> ~ <138HZ> ~ <138HZ> ~ <304HZ> ~
<304HZ> ~ <304HZ> ~ <50HZ> ~ <181HZ> ~ <304HZ> ~ <50HZ> ~ <181HZ> ~ <50HZ> ~ <50HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ>
~ <304HZ> ~ <181HZ> ~ <181HZ> ~ <138HZ> ~ <138HZ> ~ <181HZ> ~ <181HZ> ~ <181HZ> ~ <304HZ> ~ <181HZ> ~ <304HZ> ~ <304HZ> ~
<138HZ> ~ <138HZ> ~ <181HZ> ~ <181HZ> ~ <181HZ> ~ <181HZ> ~ <138HZ> ~ <138HZ> ~ <181HZ> ~ <138HZ> ~ <138HZ> ~ <138HZ> ~
<138HZ> ~ <50HZ> ~ <138HZ> ~ <50HZ> ~ <181HZ> ~ <181HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ> ~ <181HZ> ~ <304HZ> ~ <304HZ> ~
<50HZ> ~ <304HZ> ~ <50HZ> ~ <304HZ> ~ <304HZ> ~ <50HZ> ~ <304HZ> ~ <138HZ> ~ <304HZ> ~ <50HZ> ~ <304HZ> ~ <181HZ> ~ <138HZ>
~ <181HZ> ~ <181HZ> ~ <181HZ> ~ <50HZ> ~ <181HZ> ~ <181HZ> ~ <304HZ> ~ <181HZ> ~ <304HZ> ~ <304HZ> ~ <138HZ> ~ <50HZ> ~
<138HZ> ~ <138HZ> ~ <50HZ> ~ <304HZ> ~ <50HZ> ~ <138HZ> ~ <50HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~ <50HZ> ~ <304HZ>
~ <304HZ> ~ <50HZ> ~ <50HZ> ~ <181HZ> ~ <181HZ> ~ <50HZ> ~ <50HZ> ~ <138HZ> ~ <181HZ> ~ <138HZ> ~ <304HZ> ~ <181HZ> ~
<50HZ> ~ <304HZ> ~ <304HZ> ~ <181HZ> ~ <181HZ> ~ <181HZ> ~ <138HZ> ~ <181HZ> ~ <181HZ> ~ <50HZ> ~ <304HZ> ~ <138HZ> ~
<50HZ> ~ <138HZ> ~ <181HZ> ~ <304HZ> ~ <138HZ> ~ <181HZ> ~ <181HZ> ~ <138HZ> ~ <138HZ> ~ <181HZ> ~ <138HZ> ~ <304HZ> ~
<181HZ> ~ <181HZ> ~ <181HZ> ~ <304HZ> ~ <50HZ> ~ <138HZ> ~ <138HZ> ~ <138HZ> ~ <50HZ> ~ <304HZ> ~ <304HZ> ~ <304HZ> ~
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Legend:

The symbol < > denotes the pulse ON time (Pulse Width)

The symbol ~ denotes the pulse OFF time

The Pulse-to Pulse Frequency Agile system shown in Fig. 72 generates (i) streams of frequency bursts either to dismember a
particular virus genome or (ii) random streams using ‘Frequency Hopping’ algorithm to dismember any type of virus
genome.

VI.  CONSOLIDATED OBSERVATIONS AND CONCLUDING REMARKS

Study of spatial and spectral correlations of nine SARS-Corona virus genomes was undertaken and results reported in two
papers published by London Journals Press.

1. Pairwise Spatial Correlation of SARS-Corona Viruses, London Journal of Research in Computer Science and
Technology, London Journals Press, Volume 20 | Issue 1 | Compilation 1.0 Year 2020, pp 11-78

Study of Certain Corona Family Related Viruses Based on Percentage Nucleotide Concentration and Golden Ratios and a Novel Sonic Attack
Technique to Deactivate all Mutating Viruses

aklo] Volume 21| Issue 1| Compilation 1.0 © 2021 London Journals Press



2. Pairwise Spectral Correlation of SARS-Corona Viruses, London Journal of Research in Computer Science and
Technology, London Journals Press, Volume 20 | Issue 2 | Compilation 1.0 Year 2020, pp 81-148

In this paper, a set of 130 virus genomes obtained from NCBI web site https://www.ncbi.nlm.nih.gov/genbank/sars-cov-2-
seqs/ has been analyzed and classified based on three quantificational measures (i) Four Level Auto Correlation Measures
(ACMs), (ii) Percentage Concentration of Nucleotides and Pairwise Correlation Coefficients and (iii) JCP Golden Ratio (GR)
values of the sequences. Moreover, a novel technique called ‘Sonic Attack’ has been introduced which is expected to destroy
the shape and structure of any kind of virus genome, be it inside the body or in the environment.

SARS-Corona like virus has been described in ancient ayurvedic scriptures about 5,000 years ago in a chapter called 'Krimi'
i.e., infections, in the 'Charak Samhita' that describes an infection exactly like the novel coronavirus. In the chapter 'Krimi',
there is mention of a term called 'Sleshma Krimi’, which is described as something that cannot be seen by the naked eye as
they are 'Maha Sukshma' which means they are so minute that one needs a special instrument to see that.

3 T TS G gfPaee |
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Om, We Worship the Tryambaka (the Three-Eyed One, Lord Shiva)
Who is Fragrant (as the Spiritual Essence), Increasing the Nourishment (of our Spiritual Core);
From these many Bondages (of Samsara) similar to Cucumbers (tied to their Creepers),
May I be Liberated from Death (Attachment to Perishable Things), So that I am not separated from the perception
of Immortality (Immortal Essence pervading everywhere)
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Study of Certain Corona Family Related Viruses Based on Percentage Nucleotide Concentration and Golden Ratios and a Novel Sonic Attack
Technique to Deactivate all Mutating Viruses
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