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ABSTRACT

"Darwin wasn't just provocative in saying that we descend from the apes—he
didn't go far enough, we are apes in every way, from our long arms and tailless bodies
to our habits and temperament." said Frans de Waal, a primate scientist at Emory
University in Atlanta, Georgia. 1.3 million Species have been named and analyzed by
scientists. This project focuses on capturing various nucleotide sequences of various
species and determining the similarity and differences between them. Finite state
automata have been used to accomplish this. The automata for a DNA genome is
created using Alergia algorithm and is used as the foundation for comparing it to the

other species DNA sequences.
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1. Introduction

DNA, or deoxyribonucleic acid, is the hereditary material in humans and almost
all other organisms. Almost all the cells in a human body have the same DNA. Most DNA
is found in the cell nucleus (where it is called nuclear DNA) however a small amount of
DNA can also be discovered in the mitochondria (where it is called mitochondrial DNA or
mtDNA). DNA molecules are double-stranded helices, consisting of two
long biopolymers made of simpler units called nucleotides. DNA nucleobase contains 4

chemical bases: Adenine (A), Guanine (G), Cytosine (C) and Thymine (T) [15].

RNA or ribonucleic acid is an important molecule with long chains of nucleotides. A RNA
nucleotide contains a nitrogenous base, a ribose sugar, and a phosphate [15]. RNA, just
like DNA, is equally important for living beings. RNA is usually single stranded unlike
DNA which is double stranded. RNA nucleobase is made up of 4 chemical bases: Adenine

(A), Guanine (G), Cytosine (C) and Uracil (U) [2].

DNA chemical bases pair up with each other, A with T and C with G, forming units called
base pairs. A sugar molecule and a phosphate molecule are attached to each base. DNA
in humans contains around 3 billion bases and these are similar in two people for about
99% of the total bases. These bases are sequenced differently for different information
that needs to be transmitted [15]. This is similar to the way that different sequences of

letters form words and sequences of words form sentences.
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The study of abstract machines and the computational difficulties that can be resolved
using these abstract machines is called automata. Automata theory is closely related
to formal language theory, as the automata are often classified by the class of formal
languages they are able to recognize. A finite representation of a formal language that

may be an infinite set can be automata [1].

Automata theory has been used to analyze the pattern of text data to find the writer
and find the similarity and differences between him and others [5]. In biology,
automata theory has been of vital importance. DNA nucleotide genomes have been
symbolized using Cellular automata [13]. Hence, the study of DNA nucleobase pairs can

be achieved using the automata theory.

A human DNA has approximately three billion base pairs. Searching a single gene from
these vast base pairs that contribute to the human genome is known as DNA
sequencing. In late 1970’s, primary technique for DNA sequencing was established

however scientist could sequence very few base pairs.

An enormous volume of information can be captured from one million bases or more.
Matching the dissimilarity between the vast DNA sequences can help in understanding
evolution, adaptation and immunity. The Human Genome Project (HGP) was dedicated

to evolving innovative and improved tools to obtain gene economically, more rapidly
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and practical for scientists to achieve. Its popular sequencing of the human genome has

provided scientists with a fundamental design of the human being [12].

In this project, we will create the automata of the DNA nucleotide sequence by
appropriately representing the base pair sequences in the form of numerical symbols.
We will further create a PTA (Prefix Tree Acceptor) to compare the sequence with

various other species.
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2. DNA Sequencing

A segment of DNA that is transferred from parents to children is known as gene. They
are systematized and wrapped in components called chromosomes. Humans have 23
pairs of chromosomes which makes them different from other creatures. A gene also
codes for a single protein molecule also known as polypeptide which is also used for
protein synthesis. It comprises of two steps: Transcription and Translation [9].

Transcription: The sequence of one gene is replicated in an RNA molecule [15].

Figure 1: Process of Transcription [17]
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Translation: The RNA molecule acts as a cypher for the formation of an amino-acid chain

(a polypeptide) [15].

future membrane or secretad protein
site of cotransiational glycosylation

Figure 2: Process of Translation [17]

Translation of DNA to RNA into a sequence of amino acids marks the beginning of
protein synthesis [9][15]. The main structure of protein is a thorough sequence of amino
acids in a polypeptide string. A set of 20 naturally occurring amino acids exists today.

Asparagine was discovered in 1806 followed by Cysteine, Leucine and Glucine [9].
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Types of Amino Acids:

Amino Acid one letter code three letter code
L-alanine A Ala
L-arginine R Arg
L-asparagine N Asn
L-aspartic acid D Asp
L-cysteine C Cys
L-glutamine Q Gln
L-glutamic acid E Glu
glycine G Gly
L-histidine H His
L-isoleucine. I Ile
L-leucine L Leu
L-lysine K Lys
L-methionine M Met
L-phenylalanine F Phe
L-proline P Pro
L-serine S Ser
L-threonine T Thr
L-tryptophan Y Trp
L-tyrosine Y Tyr
L-valine \'% Val

Table 1: List of Amino acids [2]
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Amino acids are categorized into four major sets based on the properties of the "R"
group in each amino acid. The types of amino acids are namely polar, nonpolar,
positively charged, or negatively charged [9]. Polar amino acids have "R" groups that are
hydrophilic, which hunt for contact with aqueous solutions. Nonpolar amino acids are

the opposite of hydrophilic; they avoid contact with liquid [10].

Figure 3: Amino Acids Chart [2]

There are 8 different types of essential amino acids: isoleucine, leucine,
lysine, methionine, phenylalanine, threonine, tryptophan and valine. The remaining 12
are non-essential amino acids [10]. Essential amino acids perform various functions in

your body including supervising insulin and maintaining healthy hair, skin, and nails.
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They act as the elementary building blocks of the human body. Deficiency in amino acids
can lead to lower energy levels. It could also slower the rate of metabolism and cause
skin and hair loss, indigestion, insomnia, stress etc. Obesity can be avoided by getting all
the required amino acid, which in turn can help in throwing waste away from the

bloodstream.
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3. Understanding Automata

In this section, we will understand the use of Finite Automata for representing DNA
genomes [1] [3].
3.1. Finite automaton ‘A’ is defined as follows:
A=(S, P, i, §, T), where
» S:is afinite set known as set of states
» P: finite input alphabet
P={A,C G, T}lor{A, C, G, U}
» i: fixed element of A called as initial state
» &:is afunction:
6:SxA->S
It is known as the transition function.

> T:is asubset of S known as terminal state.

3.2. Non-Deterministic Finite Automata:
Non-deterministic finite automata can be in various states at a single instance of

time [14]. Transition from one state on an input can be to any set of states.
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DFA vs NFA [14]

Deterministic Finite Automata

Non Deterministic Finite Automata

<S, A, T, So, F>

Characterized as a 5 tuple state:

Characterized as a 5 tuple state:

<S, A, T, so, F>

S is the set of states

S is the set of states

A'is the alphabet

Ais the alphabet

T is the transition function:

SxA—=>S

T is the transition function:

S x(A U {€})>PS

sp is the initial state

so is the initial state

F is the set of accepting states.

F is the set of accepting states.
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4. Alergia Algorithm

Our main focus is on an algorithm that can encode the strategy for understanding the
DNA sequences. This algorithm belongs to the family of functions that can be
determined as Stochastic Finite State Transducer (SFST) [16][18]. Stochastic Moore
machine is nothing but the probabilistic distribution of symbols.

We will use Alergia algorithm for our DNA recognition which is discussed as follows.

Input
5: sample set of strings
g: 1 — confidence lewel
Cutput:
SFR
Begin
E = stochastic prefix tree acceptor from S
Do (for j = successcr(first nede (&} tec last
node (L)}
Do (for 1 = firstnede(R) to J)

If compatible (i, j)
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There are 4 major groups of amino acids: Polar, Non polar, positively charged and
negatively charged. To build automata we have to convert these to numerical.

Hence, we will enumerate them in the following way:

NonPolar-0

Glycine (G) — GGU, GGC, GGA, GGG;

Alanine (A) — GCU, GCC, GCA, GCG;

Valine (V) = GUU, GUC, GUA, GUG;

Leucine (L) — CUU, CUC, CUA, CUG, UUA, UUG;
Isoleucine (1) — AUU, AUC, AUA;

Proline (P) — CCU, CCC, CCA, CCG;

Methionine (M) — AUG;

Phenylalanine (F) — UUU, UUC;

Tryptophan (W) - UGG

Polar-1

Serine (S) — UCU, UCC, UCA, UCG;
Threonine (T) — ACU, ACC, ACA, ACG;
Cysteine (C) - UGU, UGC;
Asparagine (N) — GAU, GAC;

Glutamine (Q) — CAA, CAG;
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Tyrosine (Y) — UAU, UAC

Polar Acidic-2

Aspartic Acid (D) — GAU, GAC;

Glutamic Acid (E) — GAA, GAG

Polar Basic-3

Lysine (K) — AAA, AAG;

Arginine (R) — CGU, CHC, CGA, CGG, AGA, AGG;
Histidine (H) — CAU, CAC

Figure 3 shows that UAA, UAG and UGA are stop codons. We will group them in the final
stage as 4.

Stop Codons-4

UAA,

UAG,

UGA
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5. Creating SFA using Algorithm Alergia

Let us assume there are ‘n’ strings, S={so, s1, S2, S3, ...Sn} and s; =a;a,as...a;
Once the SFA is build, we start merging the states [16]. Two states can be merged when
they are compatible i.e. they have equal transition probabilities for every input a € A
and the end nodes must be same as well.

qi = qj = Va € A, where pi(a) = pj(a) and 6i(a) = ;(a)
It’s very difficult to find equal frequencies hence states are accepted to be same if
they fall under a confidence range.
Given the probability p and frequency n for n values, a confidence range can be

defined as:

]

I'II 1 & . oy ; .
<y — log — with probability larger than (1 — a).
‘V n I3

pP—-=
1

The probabilities are calculated and these values of vital importance for the process of
merging. Algorithm Alergia will reject the states if these values are greater than the

confidence range.

The above equation helps in merging the compatible states. After merging all the

compatible states, we get a SFA [16] which is an estimate of the initial one.
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A DNA nucleotide sequence can be represented in the form of numerical depending on
the 4 groups of amino acids discussed in Chapter 4 as follows:

Sequence 1: AUG AGA CCA GCG AGG ACA CCU GAU GAA UGA

Input 1: o 3 o0 0O 3 1 0 2 2 4

Sequence 2: AUG CUC CAU CAA UGG GAC AAA UUU UUC UGG

Input 2: o o 3 1 0 2 3 O 0O O

Sequence 3: AUG AUC ACC UGU GAU AAG GUU AUU CCU CAU
Input 3: o 1 1.1 2 3 O O O 3
Sequence 4: AUG UCU GAG GAC GAA CGU UCU UGG GAU AAA
Input 4: o 1 2 2 2 3 1 1 2 3
Sequence 5: AUG CCU CAU GAU AAG AUC UGU CAU GUU ACC
Input 5: O 0 3 1 3 1 1 3 0 1
Sequence 6: AUG AUU CCC UAU GAU GAG AAG GAC AAA UCU
Input 6: o o o 1 2 2 3 2 3 1
Sequence 7: AUG CAU UAU GAU CAU GAC AAA CCU AUC GAU
Input 7: 0o 3 1 1 3 2 3 0 1 2
Sequence 8: AUG CCU GAU AUU UGU CAU GUU GAG UAU ACC
Input 8: 0O 0 1 0 1 3 0 2 1 1
Sequence 9: AUG GAU AAG GAA AAA UCA GAC CUU CCC CAU

Input 9: o 1 3 2 3 1 1 0 0 3
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Sequence 10: AUG AAA AAG GAU UGU CAA GAU AUC GAG CAC

Input 10: 0 3 3 2 1 1 2 0 2 3

Above are a few examples of DNA sequences being represented numerically. Once this
is done we can now use Algorithm Alergia to build a prefix tree acceptor (PTA) [3][16].
The algorithm then merges all the compatible states in PTA and creates stochastic finite

automata [16][17][18]. This automaton is an estimate of the initial one.
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6. DNA samples of living organisms
There are approximately 8.7 million species of species on our planet out of which 6.5
million are from land and the remaining from the seas [8].

Figure 4: Total Number of Species on Earth [8]

As shown in the above figure, only 1.8 million species have been categorized and known
to mankind. This clearly states that around 75-90% of them are yet to be discovered.

h .
fungi other organisms

4% G2 vertebrates
1%
plants/algae
18%

Figure 5: Relative Number of Named Species [7]
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The above chart shows that there are approximately 12% of invertebrates such as
arthropod, mollusk, annelid, coelenterate etc. Vertebrates, categorized by the existence
of spinal cord, include mammals (human beings), birds, reptiles, amphibians etc. Our
percentage is the lowest amongst all [7].

Our goal is to find the similarity between different species. Below are samples of DNA

sequences [15][19] of some species:

DNA nucleotide sequence for Homo sapiens (Human) [19]:

atttoccaget
gagagaaaga
gaacacacag
goaccacttt
accoctgoage
caccactaco
atggattotg
zatactacac
tgaaggocat
zagtgacage
zatactggag
atgotcagga
ctcatgtaac
acaasaaata
tacatcagct
agaggcaaga
gatgatgttg
ataazacatt
gaggocgaga
agatccogto
tococcagotac
agtgagoaga
zaaasaatco
accagagota
tocggtagtat
ggTTTAaCTTT
ctttaattaa
gtggttacca
zagazagatg
tgtctttgaa
agatagtaag
Zaatggasatt
togtggggtc
agtattttat
ttagaattag
cagatgtgct
ttggatttaa
aCUcggtagc

ttctatgoat
tttaggcact
azaatagcas
gagacaatca
tgtcococatge
cactgoctgoa
coctgtaacct
agccacacasa
tatcocttagt
taaacactgyg
gogggaagga
catgggtgac
azacctgocac
azataaaaca
goaagasatyg
toccacctoat
tgtagaaaas
tagaattggg
cgggocagatc
ToTactaaas
ttaggaggct
gatcatgoca
atttagaatt
tagtttcagg
ttaagaattt
Ttaagacctyg
attatgtacec
ttcatttttt
azagacagag
tgtcttgggt
taccoctotac
aggaaatata
tttgaaatga
gotottgaat
gtgacatcac
cottttgotg
tacazaacca
tcatgootgt

totggoazaa
ggcttttgaa
a@aaggatce
gotttoaatt
accatcaggg
totaactgot
gotottggaa
zataatgaaa
gaaattazca
ttactcatgg
gogasaggas
agtatcattc
atgtaccocco
aagtttaggg
CCagasaagy
taaatattag
aZaazaazaa
coegggegeag
atgaggtocag
atacaaazaa
gaggcaggagy
ctgoactoca
azatatgazat
agtgggytgag
tataagcgac
TCCCUTTOTT
ctoctgottte
cattcattta
gotoctgttot
tttgtgttat
tatacagctt
agttgtacat
gttactgtog
ttcattcaag
cttatgtttt
atagtaatat
taggtaataa
aatccoccagoa

gotagoctoca
atagaaagca
agtgagacct
tacacaagca
aaatctotga
gactgcagtco
toctcoctgactt
tcatatcttt
gaaaaccaas
acataaaaat
Ccaacagttoa
ataccocogaa
tgaatctaaa
tgctaagtga
gaatatctgyg
gtgggaatteo
gtaagagocca
tggotcocacgeo
gagatogagg
atagcoccaggrt
aatggcatga
goctaggoga
tgccatcaga
agaagattct
atatgtttct
Tagaactgoct
aggaagggag
tCcaaagattt
caaggaggga
tttcocttacat
taactagatt
cttcacaatg
aagtatttta
aattcaatctct
gtgttggttt
aagoattota
agatgtatas
ctttgggaag

caagocagag
coctcaaatgo
gggcaatgca
graacaatge
tgctgotggt
attgoccocat
ctaaagtota
tgtaccaaca
taccgtatgt
aggaacaata
a@aactaact
cttcaatatc
ataagttgaa
tggcagocag
catttttage
cocaazacacyg
ttcactccac
ctgtaatcco
tcatocctgge
groggtggcog
acccaggagy
cagtgagact
aattacctct
tacttctcoat
ttttttgatt
TTrCaaaaaga
gocactcaga
attgattogta
attaatgtta
attggtgaac
tacttacgtt
atttoccaage
tgoctottgaa
aacttcatttc
goaazagact
azagttotaa
azatctagca
tCgagotyoy

gacagcoott
tggggagaag
CE3aTgCasaT
tCocaaaccac
gocctgooag
cotcactooo
gogtttatog
tggatgcagy
tctcacttat
gacactoggg
gttggttact
atgtaatgta
attacaaaaa
ggtgtgttta
tgtogtatca
gggagaagat
acacasaatgeo
agcacttgoyg
taacacagtyg
gogootgtag
cggagcttgeo
CcCcacctcoasa
goggagrgga
tttatatgtt
tcaaagaact
ggctogaacy
tttggtogeg
tgcaaggoco
tgatgagaaa
cttttacttc
ttttooctatt
Caaatgatgt
cttoctgtgga
zaagatttca
tattgcoctageo
tttctaagoco
cggagtoogg
tggatcacct

Figure 6: DNA sequence of Human [19]

Page 26




DNA nucleotide sequence for Chimpanzee [19]:

coacgogtoco
gogtttttttt
gogaaaaaasa
googoogoog
grogogegeg
tococococacogo
aagcaaaata
ctgtaccaga
gogagtcacco
ctocggooogo
gotggoogge
gtggggagta
ctggtcatct
agtctgtctc
catgaccoog
acagtgagac
attgaatcat
Cocatacaaty
2E23TCATOTY
TCLTCLTCAattT
grcaatggat
attccatgga
ggcaccaggco
gagtgtggoa
aggcagattt
goettgttect
cttcococcatco
ggaccctocoa
actgaactga
agtgacaaty
toccaggagoco
tggattooto
acttoctooa
tocagotaaat
azaaaazaas

goggtggtgee
cttococttcaa
ttataaaaac
agggggogga
ggaggagogg
cttttttttt
ttaaasagoco
ggttcactgg
tectgggogy
gggogoaggc
cocoggttooa
accctocogoa
gotoottgat
zazagaagas
aggctaagtyg
tgtggaatgt
Caagagccat
tggaacccat
ACTCAatTagco
BCATCACCAat
ACAagCacago
gaccotggot
ttocgoageooa
gotgtgaggc
cgggccagag
tcaacactgg
ctatcocctgg
ctggttcaaa
taatcatggg
tgatgttggc
tocaattaca
gttactgaga
acaggttata
zaaagaagta
zaasasazas

aaattoctgog
totoctttgat
aggaaagaga
ggaggctgag
ctgocoggogco
ttttaatctyg
coaaagacag
caagatcaac
cocaggggooc
ggcggogeee
gtaccaggog
gaggaattog
cgtcacctog
ggtcactgta
gataagtgat
tLgaaacasat
cagatatgas
gaagasagty
agTaagToas
gTCToTTooT
attgocagot
gyaggattgc
tgcacctgoa
atcgocatctyg
agcaaccgag
tggagagaga
tcactgggtyg
tggootgtteo
aaggagacty
cgactgtgteo
ttattttocct
cttttottge
cttaactgtc
gattoctococt
zZaaaaaaas

goctaggoat
taggcocgtac
gaaagcacag
ccaggocagag
tgggottgoco
gagogogoty
ccagcaggag
acctogaggt
gaggaggacg
cgggagogyog
cggagogaty
aaaggaatag
gtcatacttc
gaagatctot
acagaattca
acttoctacty
atatctccag
aagtoccagga
goctgtagoc
CcttCcactgoc
TgCCatgrac
aggagagtoc
gocctocaggeo
ctcacccogg
tgagoocttge
cacgotgtoa
cocgoagagt
tcagagatge
gotctoctgg
ttcttcagas
ggctcataca
CctCtttTgtt
tacctcagtc
gyaaaccazaa
zaaa

ttcootogot
gtggetgtog
coagagocooo
togocagogy
ttgotgotgeo
gogagtogga
cgoggtgooco
cocttooccogeo
goggegocagg
goggeggegg
gtgacgagga
caattgocact
tgacaccagc
tcagtgaagsa
toctacagagsa
tottaatagsa
atagagagta
agttgacatt
cagcottgtca
tgogrtgacta
2a00gggacc
caggaggcag
agcactgtocco
gyataatgcoa
agcctctgot
tcaggococaa
gtoccocagagy
agcaatagac
attcocteoat
tatcatatac
gtgacaagta
agcttatgat
totggaagtt
aZaazazaas

ttatgttttt
caaggagttg
ggcttogoga
agactocgoga
tgctgotgoco
accggagaga
gatggottog
goccooggag
agccaagooco
cggoggogeg
ggacgagetg
gottgtoatt
goaagatast
cttcaaaatt
acagasagos
aggcasaasa
tgcacttttth
goctocattoa
CCagggotgr
TgtCotocggoa
TgTTtCcagat
gactgccaat
attgtcatac
cagcagcotac
gocagcacag
gaaatactgco
agggagogag
coctogtgaat
gattoctotyg
acttgaggtec
attcttatcc
ttattotagg
ttaaaaatgot
zZ3aaa3asa

Figure 7: DNA sequence of Chimpanzee [19]
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DNA nucleotide sequence for Monkey [19]:

a6l
121
181
£41
301
36l
421
481
541
601
66l
T21
TE1

841

aagcttotoo
ctgocttageo
acttcaageo
agoccctacoo
ttgatctoat
cctctacata
gococctoatte
atccottaac
accagattgt
aggattgcta
atagctatcec
attatgtaca
acccttatta
tatgoottea
actatttgaa

ggocgcaacta
aattccaact
ttactteocac
cocactatca
atcactatca
tttatcacaa
acacgagaaa
coctagecatca
gaatctgact
acccatgttoc
attggoctta
cotocattat
accoctaataa
tcaccagoct
gttggoattg

tCoctcataat
atgaacgcac
taatggeoctt
atctaatage
tactaatagg
cacaacgagg
acacactaat
tcoctaggatt
atagaggcca
ccataattaa
ggagccaaaa
aataacageoo
aaaacagtca
tatcccaata
aacaacaacc

cgcoccacgga
ccacagtogt
ttgatgattc
agagctoctt
JCTCRACATE
zaaacttaca
attoccttcac
tacetcottot
gteoacttott
aactatggtt
atattggtgco
ctogtotooco
tatoccaaact
actoctotaceo
caaacactas

ctcacctoct
gttataatge
goagcaaatc
gttattacag
ctaatcacag
caccacacaa
cttgooocaa
aagtatagtt
atttaccgag
ttctcaactt
aactccaaat
taattcttoo
atgtaaaaac
tctttctaaa
atctaacatt

ccatgeotatt
toctoccogagg
ttaccaatct
cttcattttc
cocototatto
ctaacataaa
ttattoctteot
taattaaaac
aaaactcocgea
tLtaaaggata
aaaagtaaca
aatcattgeo
aactacaata
tcaagaggea
aagctt

Figure 8: DNA sequence of Monkey [19]

DNA nucleotide sequence for Mus Musculus (House Mouse)[19]:

1
g1
121
181
241
301
361
421
481
541
601
661
721
781
g41
201
561
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
18681
1741
1801

ctgggattac
taatgtaatyg
ccaatatgta
agaagctgga
atttatacaa
aaatggatgg
ggtatacact
ttaaagacaa
ttagaaggog
ctyaaggaaa
Zaacccagac
toctocttgag
acaaggocteo
Cccataggagyg
accaaccaga
gotottattg
gtataggaas
ggagagaata
ataaagagas
gtaaagagceo
tgaagaactyg
tCtttctott
Cattcrtgatt
tgaggatatt
tctoccttata
cocttocoocca
ctocococtaceo
tocgagootto
gotacatatg
tttttttttt
cttocctatgg

aagctggtac
ctacccgagy
ataatgacac
Zagaacccay
tggaatacta
zattagaaaa
Cactgataag
zatgaagoteo
zaacaaaata
ggccattgag
agtattgtgg
aggcoctcttgeo
cagtggagaa
zacaacaata
gagtatgcat
gacatcaatyg
atgccaggac
gogggtttte
zaatctaata
aatgttttaa
cocagaatgat
tocaccacateo
gotgagagot
ttctattocca
tattcctttta
toccococotoctyg
cactcattca
acagggocaa
gagctagace
tttttagtcco
ggttgaaaac

aactactcotg
accocactaat
atgotctact
atgtcococteoa
ctcagctatt
tatccttagt
tggatactag
aagaagaagy
coccatgggag
agacttocooco
atgocaacca
cagtgoctga
gotagagaas
Lgaaccaacco
gotgggacte
ggaggagagy
agggaagcoot
agaggogaaa
azaaaacatt
gtggaggtat
ttctagaggy
cttgoccagea
ggaatctcag
tgatcttatt
ttaattgate
caaatcocooco
ctocotgooteo
goggoctocte
catggatcct

ctgggagecac
ttocttcaact

gaaatcagtt
accactocctg
atgttcatag
gcagaggaat
aE@3aggagtyg
gaggttacce
coccagaagtt
Zagaccaaag
gagttacaga
acctagagat
gtgotttotg
caaatacaga
ggaccaaagg
agtacctcoca
atgactccag
cgocttggtoe
gogtoootoy
ccaggazagg
atgttacaat
tgaataccaa
gttataccag
coctgotgtca
gJgCCgTTTLg
caggattcta
attccttaatctc
ctatctcact
actgooctag
tcoccattaat
tccatgtgta
tgggcoaatct
cocttagtoct

tggcaggtoe
gocatctacce
cacccttatt
gyatacagaa
aattcatgaa
zatcacaaaa
cagaatacco
tatggatact
gacagogtgt
ccatcoccata
acaggagoct
gatggatgcot
agctgaagga
gagctooccag
ctgcacatgt
tgagaagact
gtggtgagca
ggattacatt
23333333t g
taatactatg
cttgoaatco
coctgagtttt
ATTTQCCTTT
cattgtagtt
tacatttcaa
cotgoactte
cattcooctta
gocagataag
ttotttggtt
ggctggttga
toccoccoctaact

tcagaaaatt
agaagatgct
tataataacc
aatgtggtat
attcttagge
gaacacacat
Zagatacaat
ttggtoette
ggagcagaga
tacagtcace
gatatagctg
ctoctcoctgage
gottgoageo
ggagraaace
agcagaggat
taatgtococa
gogoottogg
tgaaatgtaa
agagaaatta
ttcagattte
catgaaggag
tgatcttage
Cctctgatgac
agtccttata
atgttatteoc
tatgagogtyg
cgctggggca
gocatocotot
gotgtttttt
tactgttttt
cttoccattgg
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DNA nucleotide sequence for Banana [19]:

tggatttaas
Ccaaagatact
agaagcaggyg
tgatggactt
tggggaggas
ttotgttact
agoctcoctacgt
gootcacggco
atgtactatt
atgtctacgt
tatgogttgyg

gotggtgtta
gatatcttgyg
gotgegotag
accagtottg
zatcaatata
aacatgttta
ctggaggateo
attcaggttyg
aaaccaaaat
gotggacttyg
agag

zagattacas
cagcattoog
ctgoogaatco
atocgttacas
ttgottatgt
cttocattgt
tgogaattoo
zaagagatas
tgggattateo
attttaccasa

attgacttat
agtaactcct
ttotactggt
agggogatgco
agocttatoct
gggtaatgta
cacttottat
gttgaacaag
tch‘.E‘.E‘.E‘.E‘.E‘.C
agatgatoas

tatactoctg
caacctggag
acatggacas
taccacatcg
ttagacottt
tttggtttca
CoCcasaactt
tatggteogto
tacggtagag
aacgtgaact

actacgaagt
ttococgoooga
ctgtgtggac
aggcogttgt
ttgaagaagy
aagcoccttacg
toccaaggooo
cocctattgog
cggtttatga
cacagccatt

Figure 10: DNA sequence of Banana [19]

DNA nucleotide sequence for Weed [19]:

atgcattgcoa
actaatatta
acaacazaaa
agccctagta
tggtettttg
cgatocgaata
gtoccaacttg
gasatcattt
tatgatttat
coctcaagaaa
aatgatgata
gazaatattt
atgattgatc
gagatgoccac
gagaagacac
cttcaatcaa
cttggazaga
gttggagtaa
gotoctaatta
cttttcacca
atgaagttgo
gaagagcata
tgotatttgg
attgagaacg
cttacazagt
tgtcgoocaag

tggoctgttog
ataatcatttc
aatcaagatc
gtgatactag
atttcattca
agotaazaga
agttgattga
ctattttgaa
atgcoccactge
tatttaatga
ttaagggagt
togaggyaagc
aazacataat
ttocattggag
aagacaagaa
tatttcaaga
ataaaatggt
gatttgagcoco
caatcataga
aggctgttga
ctttoctttac
attttgtcac
aagaggcaaa
cctogottto
ccataacaaa
gatccttaat

ccatttogot
ttttggtaga
aagacctaat
tacaattgtt
gtoctocttoca
agaagtgaaa
tacattacaa
agaatatttc
toctogaattt
ttttaaggac
attggeottta
tagggtttteo
atTaaatgat
gactataaga
tggoactttg
agatctaaaa
ttatgotaga
acaattocageo
tgacatatat
gagatgggat
tttatttaac
cgttgaatac
atgogttotat
aataggagoa
cgaggooctta
gttacgactt

ccatcgtoat
gaaattttta
tgcaatccasa
agaagatcag
tgcaaatata
aagatgttag
agacttggaa
actaatatta
aggottttac
gagacgggaa
tatgaagcott
acaacagaat
aatatggcas
gocagaagcota
cttgaatttg
catgtotoga
gatagattgg
cactttagga
gatgtgtatg
gogaagacca
accgtaaatg
ctcaagaact
agocggataca
caaatcttattt
gagtcottge
goagatgateo

cgoctoctocat
Caccazasac
toccaatgtag
ccaactatga
agggagaaceo
ttggaatgga
tatcttatca
gtactaataa
gogaatatgg
agttcaaago
cattctatgt
atctcaaaag
tattagtgag
agtggttcat
cgaaattgga
gotggtooga
tagaggottt
gaatatctgeo
gaacattgga
tacacgagtt
aaatggogta
cgtgggcaga
aaccaacctt
ttgtatatge
aagagggtca
taggaacatt

attttogagt
atctaatcatt
tttggocaaa
toctoocatt
ctatacaagt
azactottta
ttttgagaat
aaaccoctaaa
atatgocaata
gagtattaaa
gaaaaatogt
atatgtaatg
acatgoocttg
tgaagaatat
tttcaacatg
acattoctgag
toctatggcocag
aagaatatat
agagttagag
accagattat
tgatgtatta
gttatgtagg
gaaaazatat
tCttcttoctoct
tcacgotgoa
gtocggatgaa

Figure 11: DNA sequence of Weed [19]
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DNA nucleotide sequence for Drosophila Melanogaster (Fruit Fly) [19]:

gaattcttga
cattgtogtt
tgagcacacc
agocgoaattt
cttggogaaa
gtotooggog
ccagctotge
tagaacgtct
tcgoogoatt
gcatcogeogeo
cttgagtooo
atcgtogata
CCogagazasa
cggttgoocta
cgagcocgaag
gaactgtgge
caggogoago
goggctgage
cacccagttg
gaaatctttg
aggagoococa
tcocttogtgg
ctgocgatogeo
goctggagoca
gotggaaact
gatgaagatt
ttogottoag
ggagcagoat
caaggaaaty
gogtattgaa
cgaatctgoo
attcaaacag
tctatctget
ctotgaagto
ggaggccata

atatatccaa
Jagcggatgrt
cttoctoocaceo
caacggattc
tggcaggcgc
gatctgttteo
accgtoctocog
cocogtotgot
ccagatttct
aagcocgottg
agcagoagaa
ttgtectoet
coctgazagtg
cotggggaty
ggcaazaaca
atgtttgtge
atcgaggatg
agctctogoa
accacttctc
gogcogoaaa
goagcaagog
agacgggott
coctoctttocac
cagaazaacga
ttaaagocago
cagtttgage
aaggagttac
gotcaggaaa
goccgaggaga
gagttggagg
atcggaaata
ctggagcaac
cacgacaagec
accgaactgg
gtogoogact

gtoctagttac
gtogtcatat
agatttttgg
caggttteoac
taaatacaca
cttaatgtgt
ggggatctgt
gatcocgattt
cgatcatcac
atatgcagtc
cctooctoocat
ggtctcatac
ggcgoccooyog
accagcttog
gocggoctooat
gacccacgca
tcagcgyogc
cctogototeo
tgagtgaacyg
acagcaagga
gtggcaacgg
ccttgaaatt
catgocootoo
gogocogagot
goaggaacga
agottocaaga
tgogogoocaa
tggcagatct
aggcocgacac
tagatctgga
tttoctggogg
agaacattog
acgacatcca
agogcaccaa
tgcaggaaca

goaccttott
cgaagagtag
cocagacgtto
ctgoccacaac
cocactaagat
ttaagtococt
ttoocttaatg
cagtattaat
gogacctogo
gttoccagaaa
gagocgttagt
acgcacacaa
tocgagotgac
cgtocggoaag
caagggocag
gotgogtotg
tacgocococacy
ctocagtoge
cactgoctoc
taaggagtcc
tgoocgttoge
cttaagocogo
aactcocggtyg
goaggotcocag
ggataaagaa
gtttcocgaacyg
acaggaggcoc
ggcagacaat
gotgoagotyg
gotocttacge
cggcocgattog
tttgaaggaa
aaagttgage
ggagaagcott
agtocgatgeot

caccaggoga
aaaattttgc
gogtacattt
aataggttat
attcaatocca
cocaccactaa
tgtttaagtg
ttecttgtac
agtccaagot
gatgtgtage
cogtgtttoot
acacagogag
Ccggcaaggat
toggtoggcy
cagtacttcc
ctggaggcty
goctgocoocaac
caatcgotgo
agcagcagta
ccocagoactt
atgoccocteooto
agttcacgcco
ctgaagacaa
ctggcoctgatc
aggttgcogg
aaaatcatgg
Zaggatgcaa
gtggagatga
gagctagagt
tToggagatge
cocgggootot
acactagtgc
aaggaactgg
agtgccaaga
gocacttgotg

catttgacaa
ttttoogtog
tteoagttogt
acaaaacata
gotoctgoaceo
gatattocaat
coctcatocgag
atagaccacyg
ctatgagaat
cotocottgto
tggagtogoo
agocgagatgt
ctgcttggea
tocgtgotgga
agtgogatga
ctoctggoag
Ccoacaaagoo
tgggttoocog
ttggccocogag
cattggocaga
caaacgggct
ttocccagoca
ggttocgooct
tocaccgagaa
agttocgacaa
gtgctcaggo
tocgaggocaa
tcacgotgga
coctoccaagga
a@sacaagoc
ctacttatga
gtoctgaggga
agatgaagcg
ttgatgaact
cogaggaaat

ctggcotgaaa
caattggagg
cttgatctgo
cgggatgcty
ctggtacaga
aaggagtogt
atgttocgoog
ctgagococagyg
agtocgogotg
aagtgogoac

agaaaatgga
ccttggagga
gogaggaatt
ccattgaaac
agoctaaacga
tgocaggatceo
aatccaaggo
ccaatgagoa
gogatcacga
attgtogttt

attggaagac
agtgcacgaa
ggatctogoo
catctatgat
CCaactaact
cagtttgazaa
ttacactocgo
tgtcoccagatg
ctcaatoott
cgcazacgag

aaagtaaaac
cagctgotgg
aatggggoca
CcOCgacoaaa
gagttaaggg
atggtcacog
goccatcgacy
cttaccgoct
gtgattetge
agagocgttto

tgctogagga
agagtaacca
a@aaggaggt
ctatcgttaa
atcgcaatteo
aaaccatocga
ttcaactgog
tcatgootga
tcatttoacg
ccaccagtgg

gotggagcag
ggaaattgoo
cgaactggag
gctgcgagag
gtttagggaa
tagcaacgaa
ctacaaacaa
ccagattgag
gtoatteoatg
cattgtottt
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Figure 12: DNA sequence of Drosophila Melanogaster [19]
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DNA nucleotide sequence for Oryza sativa (Rice) [19]:

1 tcccaaaaca atgtgbctat ggtocttoccga attcocctagtec tcagocattghb gocaccaccga

61l gcoctaggttgec agactatcac gatctgottg atatatagtg tcaatttggt gtgtaccaac
121 taaaggttgy tttgocattta cogtboctttot ttgtttatta gocaattgttt ctocgotgagt
181 ggccatactt cttocctectot ttttagtgag tggaagttga gtggtbtttat ttggtaccte
241 cactctttct ggogcocattct gagogggaat gaaagattta gtcacacctt tataattggt
301 aaatgcatct ggcagattat ttgoaagtct ttgocaaatgt ataattttoct gaacttgaag
36l ttcagtttca gtagtacgtg ggtctgagge tggaacacct tgggocatccoc aatcaattte
421 ctggcattct ttoctggtact tgaagtctcc cocctaatgoc gggaaatgtt actcatcaaa
481 gatagagtca gcgaaccagg cagtaaatag atcacatgtt aagggttcta aatactttat
541 gatcgacgga gatttgaatc ccacatagat cocccactttc ctgtgtgggo ccatagocagt
601 acgctgtggt ggtgagatcg gtatgtatac aacacaaccg aacttacgca aatgggaaat
661 atttggaaga tttccacgta ctaactgoat tggggaagtt tcatgatatg cagttggtcog
721 tagttggaca aggtcagcag cgbgocagaac tgocatgaccc caacacgacyg aaggtaattt
781 gcaattcatc aataatggtbc gagtaataag cttaattctt tttatcaatg attcagoccaa
841 accattttgt gtgtggacat atggaacaaa gtgttgaacc tgaattccca atgocataca
901 ataatcatcg aaagcatggy atgtaaattc ggocagcocattg tccatacgga ttgattgaat
961 cctatgttca gggtaatttg ccttcagoct tataatttga gacattaatt tggocaaagge
1021 atggtttogt gtcocgatagaa gacacacatg agaccatcta gtagatgcat caatcagaac
1081 cataaagtac ctaaacggtc cagatcttgg cacaataggy ccatagatat ctcococttgaat
1141 gcgttcaagg aatttaagtg gttocggotct aattttgaga taagatggtc tcaaaatcag
1201 tttcocccagta goacatgcag tgocatacgaa atcggaggat ttgggaaatt tgtcagtgat
1261 caaatgatga ccaatagagt tgocaataat ttttcoctcatc atccogatac tagggtgooo
1321 aagtcgatca tgoccaagtgt ggaatgcatec aacattttga aaaattactt tgtacgtaac
1381 atgtgcaatg ggcocttaatgt atgtatagta caatccogat gtgagagatg gaattttocto
1441 gcaaatgcocat ttgocatatc Tgttttgttt ggttaagaga agaaattctt ctocgattatc
1501 catatgggtt tcaatgtgaa acccattttg acggatatct ctataactta gtagggtacy
1561 ggttgaatca agatacaata aagcatcctt gattgtaatt tgtgtaccca ttgggagtgt
1621 aataattgct catcctgagc caactatcac agtatcgocgc ccagtgatag tcaaaacttt
1681 gceottoteote tttttgagag tttgaaagta tttgatctoc ctaagtatag agtttgtggt
1741 accactgtcc acaagacata attcctcoctocc aatcggagty atatccttag acatctataa
1801 tgaaagaaga attgcttgat taagaattct ttatccaata tatatacata cataaaataa
1861 ttaaaacatc agatacatag tatgacgttt acaaatgtta atagtacata ctctaatgac
1221 tagcaagtct tataacctta taatataagg gagtttgtac tcatcgactt attacaacca
1281 ttattgtttt aacaaactat aggatatcaa tatactgtcot caaacacact gagattaaag
2041 cagctttatc tcoctaagtggy acgcactgag attacagtaa atctocaagt gggtococgttg
agcagtattc gatgagcatg tcatccattg cagaaaatgoc agoggtatcc toctgggagaa
gagcgaggtt gttctectggt tcaataggag cctagtgaga actttcaaca tococggbottt
cttttgtaag atgaagtgag cttcaaatct tagttcctca gaagactttt tocgoctttag
ggatttctga tacaggagaa caagatgttt ttgggatgtbg gocaatcttta gtgacatgat
agtcagatcc acacctgbtg caatgooctgt tgotattgoa acgaggttgt ggtgocttac
ccttcoctotbtt toctttctat cgaccattgg atttgocacct tgttgttatg ttgogtttteo
cagtcagatt cttagggtta ttcgaggaat ttoccoccttgaa tocctttaagt gogatactgt
tggtttagta tcttgtcctc cggaaacata gttgatagag ttttoctoctat ctttotgett
tcgttggoctc ttatcgcaaa atatcaactt ggagcaaatg ttgtgaacag catgattgta
ttctgocaca gtttaaaatc ctgtaggeogt aaatgaatcc agoccataatt agocctcatge
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Figure 13: DNA sequence of Oryza sativa (Rice) [19]
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DNA nucleotide sequence for Agaricus bisporus(Mushrooms) [19]:

1
6l

accgacgatg
tggtgogeooo
catcatcatg
ggtocgotgta
gacactgaac
goacaccatg
aaggctcagt
cggaagtggc
cggtogtegt
tcatggtact
caacgtctteo
ttocoggottg
catgtcteota
cagtggtgtt
tococogotogt
ttcattctoco
ttettggate
ccatattgoa
catgagcaceo
aagccottga
gaatgoatca
togcaaaaaaa

catttctctt
gotgogatoo
ctcaaggaag
tocccatcagt
gagcttogog
actactcaas
zacCcagaacy
gttgatattt
goagcttoog
catgtocgoog
gocgttaagy
aacttogtog
gotggtggty
cacgttacoyg
gotcocttoog
zactttggas
ggtagcaaca
ggactocgtog
Zagatcaagt
gagttgotga
tcatcattat
zzaaaaaaaa

tgtottttge
actctatcga
gagtcaagas
gggaactgat
Cazaccccas
ccaatgogoco
cocgocagotot
tcattgttga
gagagacctt
gtactgctgo
tactcagoga
gocaaagageo
coctocagcag
tocgotgoogg
ccattactgt
gogttgtoga
ctgataccas
cttacttgat
cocotcagttt
accgggtgtt
TocCctCttgttt

caccocttgot
gactttogat
ggaggatcto
caatggottt
cgttgagagco
atggggocto
gaccttocago
taccggoatt
cggtcococtac
tggaagccaa
tgaaggttoo
tgogtoccagt
toctggacagt
zaatgataat
cggcgcoatot
catcttogot
ctgcatctoa
cagtcttcoaa
gaagogtotc
acgaatttog
tttazaaatc

ctottagtog
ggcgagacta
ttogoccaact
googgtgaat
atttcocgagg
gocoogattga
tacaccttog
ctocacaacgco
gocagacogtg
ttocggtgttg
ggttcgatca
ggccgacooa
goagtagett
gocaacgoog
actaccggog
cocoggocaga
ggaacttoca
ggazacgtga
atcagtggasa
Zagccgcoata
zagtcaagga

cttoggotgt
ctggaaagca
tcaaggocasa
tocgacgagga
acggcctgat
gotoccactac
atgottoogo
acagtcaatt
atggcaacgyg
ctaaatctgco
cocgatatogt
cgattgoatco
ctotcacgaa
cgaatacatco
acgoctogtgo
gogtcatcag
tggcaactoo
gooocogotgo
ttococttaagy
ttgaaatttg
atatacactt

Figure 14: DNA sequence of Agaricus bisporus(Mushroom) [19]

DNA nucleotide sequence for Felis Catus (Cat) [19]:

gocgogogga
tcaaccocggg
gooctgogaac
coggcaggty
toccaggooog
actgtgtoteo
ctcocggotog
tgacocgoogo
cagtotggag
ggaggcogga
ggcagggaga
ttgocggooctyg
gtagaattcc
tgtgtgtocgg
aggoaagtga
cgctaatctyg
gtgttcococgoco
gogottgtgeo
ctogtatcttt
acttgtgaat
ttatttotag
gagtaacgtt

ggagogtcta
gatcoctggtg
tcacctgtgeo
tgggttogag
goggtogoot
cttgaaacca
goggacgtoct
gtgggcgccco
gogagaagac
agaggaggag
cocggotgtot
aaccogggag
acgogctotg
gttagggtog
cogtgtghgt
gocgagagaga
gaggacctac
toctoctogagy
gttttogcttg
aatcaccaaa
tttgtgotte
coctgatggag

agagagcaga
cgoccoctooteo
agaagcaggco
cgcgoagageo
gactggottg
ggctotgageo
coctgogtgteo
cgacogggcog
ggaggagacco
aagcatcaga
goggcogoty
gocttatgaa
gaaattccag
ttgagacagg
acagtgtgag
tcatggtogg
tgacccoctotg
taactggtgt
tcettttagt
atggoocotta
attcttagtt
tttggagtgt

aggaaggttt
aaggoggooca
acgocggotgt
tteoctgattt
goggctgage
agagagagaa
actcteocaggeo
agggagagoy
tococggoaagg
coctgaaatoco
eleletefvlvtaleielet
atgaggcageo
ggctgttgoet
agtggotgoa
gotgoattgg
gaacgtactt
tgatttteoct
ttaaagcoatco
ttaagagttt
Tcttgtatcat
tttottotog
atttazatga

ccatgggaca
cgagyoggcy
toctcagocogg
toggtocoeo
cocctcaggtg
acagagatgt
gogogocagoco
aagacgagog
agaggaagga
gaggtgggag
gotgagtgag
gotgggcycy
tggattgoot
gagggttoty
ggcggcgtga
ttttcocagag
caagtatgog
aaacgogttt
tgococococagoa
ttegtttact
tttatgtgea
ttocgagttag

ggccotogoco
cocgoggocgc
cogguatccag
agcgcogoty
gagccatcgco
gtgggcgoctt
ggccocggtgt
gtaagcaaat
agcoyagooy
gogagctogy
aggaggccgt
gttoctoggcg
gJaagaagacy
gogtocoggy
aagcaagtca
tgaggcatgt
cagttcggot
tggtgttttyg
toctcagagat
tgttoctttc
agataactta
tttttooccty

Figure 15: DNA sequence of Felis Catus (Cat) [19]
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7. Test Results

Comparison of Human, Chimpanzee and Banana

Alpha Human Chimp Banana
1 0.10 99.981 99.949 89.933
2 0.20 99.979 97.816 87.154
3 0.30 99.978 95.342 81.706
4 0.40 99.975 94.721 74.585
5 0.50 99.972 92.808 70.633
6 0.60 99.971 90.368 63.707
7 0.70 99.965 89.886 59.961
8 0.80 99.962 88.386 54.822
9 0.90 99.955 86.371 52.666
10 1.00 99.951 84.731 49.595

Table 2: Comparison of Human, Chimpanzee and Banana DNA

The above table shows that the DNA of chimpanzee has 84% similarity with Human DNA
and DNA of banana is 49% similar to human DNA.
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Comparing Human, Chimpanzee and Mouse

Alpha Human Chimp Mouse
1 0.10 99.981 99.949 97.933
2 0.20 99.979 97.816 97.154
3 0.30 99.978 95.342 96.706
4 0.40 99.975 94.721 94.585
5 0.50 99.972 92.808 93.633
6 0.60 99.971 90.368 92.707
7 0.70 99.965 89.886 91.961
8 0.80 99.962 88.386 89.822
9 0.90 99.955 86.371 82.666
10 1.00 99.951 84.731 81.595

Table 3: Comparison of Human, Chimpanzee and Mouse DNA

The above table shows that the DNA of chimpanzee has 84% similarity with Human DNA
and DNA of banana is 81% similar to Mouse DNA.

Page 34




Comparing Human, Monkey and Fruit Fly

Alpha Human Monkey Fruit Fly
1 0.10 99.981 99.941 79.103
2 0.20 99.979 97.814 72.974
3 0.30 99.978 95.360 66.286
4 0.40 99.975 94.722 64.605
5 0.50 99.972 92.800 61.993
6 0.60 99.971 90.363 57.127
7 0.70 99.965 89.898 53.581
8 0.80 99.962 88.545 49.232
9 0.90 99.955 86.371 46.116
10 1.00 99.951 84.931 44.685

Table 4: Comparison of Human, Monkey and Fruit Fly DNA

The above table shows that the DNA of monkey has 84% similarity with Human DNA and
DNA of Fruit Fly is 44% similar to human DNA.
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Comparing Human, Dog and E. Coli (bacteria)

Alpha Human Dog E. Coli
1 0.10 99.981 97.923 39.202
2 0.20 99.979 94.701 32.346
3 0.30 99.978 92.456 29.282
4 0.40 99.975 89.980 22.167
5 0.50 99.972 86.976 17.593
6 0.60 99.971 85.049 12.152
7 0.70 99.965 83.728 09.361
8 0.80 99.962 82.983 07.991
9 0.90 99.955 80.624 05.668
10 1.00 99.951 77.828 03.120

Table 5: Comparison of Human, Dog and E. Coli DNA

The above table shows that the DNA of Dog has 77% similarity with Human DNA and
DNA of E. Coli is 3% similar to human DNA.
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Comparing Human, Mouse and Yeast

Alpha Human Mouse Yeast
1 0.10 99.981 99.191 58.111
2 0.20 99.979 97.664 52.912
3 0.30 99.978 95.850 49.282
4 0.40 99.975 94.102 46.629
5 0.50 99.972 92.810 41.908
6 0.60 99.971 90.303 37.133
7 0.70 99.965 89.678 34.592
8 0.80 99.962 88.685 31.225
9 0.90 99.955 87.371 29.193
10 1.00 99.951 86.931 27.662

Table 6: Comparison of Human, Mouse and Yeast DNA

The above table shows that the DNA of Mouse has 86% similarity with Human DNA and
DNA of Yeast is 27% similar to human DNA.
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Comparing Human, Fruit fly and Weed

Alpha Human Fruit Fly Weed
1 0.10 99.981 78.717 58.125
2 0.20 99.979 71.285 52.936
3 0.30 99.978 67.453 49.222
4 0.40 99.975 64.636 46.695
5 0.50 99.972 62.125 42.901
6 0.60 99.971 59.984 33.198
7 0.70 99.965 55.920 29.598
8 0.80 99.962 52.615 25.233
9 0.90 99.955 48.331 22.180
10 1.00 99.951 44.231 18.690

Table 7: Comparison of Human, Fruit Fly and Weed DNA

The above table shows that the DNA of Fruit Fly has 44% similarity with Human DNA and
DNA of Weed is 18% similar to human DNA.
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Comparing Human, Cat and Cow

Alpha Human Cat Cow
1 0.10 99.981 98.717 97.989
2 0.20 99.979 98.219 96.026
3 0.30 99.978 95.420 94.894
4 0.40 99.975 93.685 92.695
5 0.50 99.972 91.133 89.430
6 0.60 99.971 89.993 88.925
7 0.70 99.965 88.913 86.686
8 0.80 99.962 86.215 82.135
9 0.90 99.955 85.931 79.248
10 1.00 99.951 84.231 76.666

Table 8: Comparison of Human, Cat and Cow DNA

The above table shows that the DNA of Cat has 84% similarity with Human DNA and
DNA of Cow is 76% similar to human DNA.
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Comparing Human, Dog and Mushroom

Alpha Human Dog Mushroom
1 0.10 99.981 97.923 89.471
2 0.20 99.979 94.701 82.895
3 0.30 99.978 92.456 79.346
4 0.40 99.975 89.980 77.908
5 0.50 99.972 86.976 69.786
6 0.60 99.971 82.049 66.012
7 0.70 99.965 78.728 61.623
8 0.80 99.962 76.983 54.979
9 0.90 99.955 75.624 49.801
10 1.00 99.951 77.828 42.213

Table 9: Comparison of Human, Dog and Mushroom DNA

The above table shows that the DNA of Dog has 77% similarity with Human DNA and
DNA of Mushroom is 42% similar to human DNA.
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Comparing Human, Dog and Rice

Alpha Human Dog Rice
1 0.10 99.981 97.923 58.309
2 0.20 99.979 94.701 46.786
3 0.30 99.978 92.456 41.523
4 0.40 99.975 89.980 37.960
5 0.50 99.972 86.976 33.986
6 0.60 99.971 82.049 29.112
7 0.70 99.965 78.728 25.011
8 0.80 99.962 76.983 22.951
9 0.90 99.955 75.624 18.208
10 1.00 99.951 74.828 15.420

Table 10: Comparison of Human, Dog and Rice DNA

The above table shows that the DNA of Dog has 74% similarity with Human DNA and
DNA of Rice is 15% similar to human DNA.
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Comparing Human, Cow and E. Coli(bacteria)

Alpha Human Cow E. Coli
1 0.10 99.981 97.130 39.202
2 0.20 99.979 94.195 32.346
3 0.30 99.978 92.222 29.282
4 0.40 99.975 89.900 22.167
5 0.50 99.972 86.928 17.593
6 0.60 99.971 82.022 12.152
7 0.70 99.965 81.123 09.361
8 0.80 99.962 79.646 07.991
9 0.90 99.955 77.186 05.668
10 1.00 99.951 76.925 03.120

Table 11: Comparison of Human, Cow and E. Coli DNA

The above table shows that the DNA of Cow has 76% similarity with Human DNA and
DNA of E. Coli is 3% similar to human DNA.
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Following is a table which shows the similarity between different species. For example,
the Human and Chimps are 87% similar (84% according to our test result), Dog and
Mouse are 82% similar (87% according to our test result). The results below are almost
in accordance with the tests we have conducted.

Homologs | Human Chimp Dog Mouse Rat Fruit Fly
Human - 29529 27761 26830 23860 13276
87% 81% 79% 70% 39%
84% 77% 81% 73% 44%
Chimp 18898 - 16865 16194 14283 7673
87% 78% 75% 66% 35%
84% 71% 79% 68% 38%
Dog 28144 27139 -- 26740 23816 22771
82% 89% 88% 78% 75%
77% 82% 91% 74% 69%
Mouse 16384 15674 16066 -- 14067 7887
83% 82% 84% 74% 41%
81% 78% 87% 76% 45%
Rat 12409 11907 12184 12420 - 6592
70% 90% 92% 94% 50%
73% 92% 89% 91% 49%

Table: Homologous gene Summary Chart [21]
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8. Future Work

Although 1.8 million species are discovered today, all their DNA nucleotides are not
easily accessible to study the differences and the similarities between these organisms.
Also, DNA can be represented in 3D structures [12][20] depending on the behavioral

patterns of proteins in the amino acids. This can be achieved in future research.

9. Conclusion

Pattern recognition of sequential symbolic data using automata theory was proposed in
2005 by Dr. Lin [1] and is being researched since then by him and his students. His
student, Nikhil Kalantri has proposed an approach for author identification using the
Alergia algorithm for pattern recognition.

In this project, two or more species can be compared on the basis of their DNA genome.
The nucleotide sequences help us understand and learn the theory of life and the
evolution of living organisms by comparing two species or by comparing the two
organisms of the same species. For mathematical results, theory of automata proves to
be vital importance. A PTA formed by the use of Alergia helps us understand the DNA

genome in a better way.
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