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Estimation of Similarity between DNA
Sequences and Its Graphical Representation

Probir Mondal

Abstract: Bioinformatics, which is now a well known field of
study, originated in the context of biological sequence analysis.
Recently graphical representation takes place for the research on
DNA seguence. Research in biological sequence is mainly based
on thefunction and its structure. Bioinformatics finds wide range
of applications specifically in the domain of molecular biology
which focuses on the analysis of molecules viz. DNA, RNA,
Protein etc. In this review, we mainly deal with the similarity
analysis between sequences and graphical representation of DNA
sequence.

Keywords: DNA sequence, Gene expression,
representation, Similarity analysis,

Graphical

I. INTRODUCTION

Information Science and technology is take part into
modern molecular biology since the last few decades.
Developing tools and applications are the recent focus on
biological sequence analysis. When our area of study is
biological sequence then the word ‘bioinformatics’ has to
come. Bioinformatics[1, 2] means the most important digital
biologica information which arises after analysis on
biological sequences. Applications of Computer science and
information technology is take place in the field of molecular
biology recently. Bioinformatics is being used in various
fieldslike Forensic analysis, Evolutionary studies, Molecular
medicine and Biotechnology etc. Biotechnology combines
disciplines like cell biology, biochemistry, genetics and
molecular biology. It focuses on the anaysis of the three
molecules, viz. DNA, RNA and Protein. Among the three
molecules we shall focus attention mainly on DNA.

DNA contains required information to construct and
maintain an organism [3]. Each cell in an organism has a
DNA and it instructs cell what proteinsto make. The “double
helix” structure of DNA was discovered in 1953 by Francis
Crick and James Watson. Backbone of this structure is
formed by sugar and phosphate. (See figure 1), that are
connected by chemical bonds. One strand is in the direction
of 5' - to 3' and other in the 3' to 5' direction. There are four
nucleotides: Adenine, Thymine, guanine and cytosine. The
ordered sequence [6, 7], of these bases determines the
information available for building and maintaining an
organism. There are two groups, Purines and Pyrimidines.
Purines are double ringed structure with nine membered and
pyrimidines are single ringed structure with six members. In
purines, there are two nucleobases Adenine and Guanine and
for pyrimidines, there are three nucleobases, Thymine (T),
Cytosine (C), and Uracil (U) (See Figure 2). In DNA,

Revised Manuscript Received on April 15, 2020.
Probir Mondal, Computer Science, P. R. Thakur Govt. College, West
Bengal, India. Email: probir.008@gmail.com

Retrieval Number: F9389038620/2020©BEIESP
DOI:10.35940/ijrte.F9389.059120

Adenine bonds with Thymine and Guanine bonds with
Cytosine, these bonds are hydrogen bond (see Figure 3).
RNA is another essential molecule; it is very similar to
DNA. Structure of RNA isthree dimensional and it consists
of single-stranded, which contains sugar ribose and
phosphate. In RNA, Thymine (T) isreplaced by Uracil (U), it
is another form of thymine. In Cellular organisms, RNA
molecule take part a huge role to convey genetic information.
Information is conveyed by messenger RNA (mRNA) to
synthesis of specific proteins. Combination of four
nucleotides (A, U, G and C) in three base pair represents 64
codons. Due to redundancy in genetic code, 64 codons are
reduced to 20 amino acids, except the three stop codons. This
process is known as transcription (see the figure 4). Before
the MRNA can be used as a template for the productions of
proteins it needs to be processed, this involves removing and
adding section of RNA. The mRNA that moves out of the
nucleusinto the cytoplasm and it travel to aribosome to binds
the mRNA. Ribosome reads the code in the mRNA to
produce a chain made up upon the amino acids. Transfer
RNA molecule is carrying the amino acids to the ribosome.
The mRNA read three bases at atime, aseach tripletisread a
transfer RNA deliversthe corresponding amino acids. Thisis
added to a growing chain of amino acids, this is known as
polypeptide chains. Once the last amino acid has been added,
the chain fallsinto acomplex 3D shape to form the protein.
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OAIPM: Optimal Algorithm to I dentify ®)
Point Mutation Between DNA Sequences @

Probir Mondal and Krishnendu Basuli

Abstract Bioinformatics, which is now a well-known field of study, originated in
the context of biological sequence analysis. Now in bioinformatics, we found awide
range of applications in the domain of molecular biology, which focuses on the
analysis of molecules. The most important thing in the domain of DNA sequence
analysisis sequence analysis. Sequence analysis algorithms are designed to identify
the origin of viruses, the amount of similarity between viruses/species, and aso
the amount of mutation occurs in the viruses/species. In this paper, we adopt a
new approach in DNA sequence similarity analysis that differs from the attempts
made in the past. Our method is highly effective, accurate, and reliable to identify
the similarity with point mutation. Our goal is to reduce the time complexity of
similarity analysis. We find the amount of similarity among different species. It
takes O(n) time to identify the amount of similarity with a point mutation, which is
faster than the other alignment algorithms including the Needleman-Wunsch (NW)
algorithm, FOGSAA, MEGA, and BLASTN.

Keywords Binary representation - Phylogenetic tree - Sequence alignment - Time
complexity

1 Introduction

Information Science and Technology (IST) has pervaded the field of modern molec-
ular biology for the last few decades. Using IST, several tools have been devel oped
recently and applied in the context of biological sequence analysis. There exist dif-
ferent approaches for the analysis of biological sequences specifically for the inves-
tigation of structural similarity among species. For this purpose, we adopt here a
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An Evaluation '

Sucheta Mitra*®

The Corre

Introduction:

Human knowledge involves the truth of rwhat 1s said to be knowp,
o an overall account of knowledge must mvjalve an aﬂcuuntnrtmlhj
Rut what is truth? — this question un fqﬂunately Is not ex_acﬂ}' clear ip iy,
import. What then is the proper questmn'?_l_f we are talking about 4 1,
proposition, the question is when a proposition is said to I:re true, or why
i< it that makes a proposition true? In response to this, various theories of

truth have been arisen.

The classical theories of truth are the correspondence, the coherence
and the pragmatic theory. According to the correspondence theory, 2
proposition is true when it corresponds to the fact; the relation here seems
to hold between propositions to the actual state-of-affairs or fact. On the
other hand, the coherence theory states that truth consists in a relation
of coherence amongst propositions in a set, such that a proposition is
false when it fails to fit with other mutually coherent members of the
set. The pragmatic theory holds that true propositions are those Whict
work, i.e. which are fruitful. So, it is claimed that the criteria of truthart
i Espc.rndaﬁce with fact, coherence with other propositions and success
' practice, 1.e. leading to successful results, which may take the form
of successful predications, Since the first amongst the three 18 closer W
o commonsensical view, here | would like to devote myself i 7
om0 sepliti e e T 10y undertaking 1 Bive L
like to consjder whether ;jIHL mﬂan".lg of the criterion and finall

1e theory is satisfactory or not.

hene

Section - |

{ ,-il'lib-[[‘[lf

A proposition js lrue
s

formulated the pygj, when it tells us what is. It is held tha

P W - = En
idea of correspondence theory. Aristotle
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Brahmaputra Grasslands
Girish Jathar

THE GRASSLANDS of the Brahmaputra floodplains are a suitable habitat for many
threatened species such as the Indian rhinoceros Rhinoceros unicornis, Bengal tiger
Panthera tigris tigris, Asian elephant Elephus maximus, wild water buffalo Bubalus
arnee, hog deer Axis porcinus and the swamp deer Rucervus duvaucelii. Most of
the important grassland bird species of the Indian subcontinent® are found in the
Brahmaputra floodplains. The Assam Plains Endemic Bird Area which includes the
floodplains, has three restricted range species namely Manipur bush-quail Perdicula
manipurensis, black-breasted parrotbill Paradoxornis flavirostris and marsh babbler
Pellorneum palustre?. Other threatened bird species found in the grasslands of the
Brahmaputra are listed in Table 222,

Table 2: Threatened grassland birds found in the Brahmaputra Floodplains

S.No Common Name Scientific Name IUCN Status
1 Bengal Florican Houbaropsis bengalensis CR
2 Swamp Grass Babbler Laticilla cinerascens EN
3 Swamp Francolin Francolinus gularis VU
4 White-throated Bushchat Saxicola insignis VU
5 Jerdon’s Babbler Chrysomma altirostre VU
6 Slender-billed Babbler Turdoides longirostris VU
7 Marsh Babbler Pellorneum palustre VU
8 Black-breasted Parrotbill Paradoxornis flavirostris VU
9 Bristled Grassbird Chaetornis striata VU
10 Yellow-breasted Bunting Emberiza aureola VU
1 Finn's Weaver Ploceus megarhynchus VU

Encroachment is one of the major threats to the Brahmaputra floodplains®. Grasslands
outside protected areas are currently under great threat owing to rise in human
population throughout the Brahmaputra floodplains. Protected areas such as Dibru-
Saikhowa National Park are heavily disturbed by humans and overgrazing by livestock?.

LIFE: BIODIVERSITY OF THE REGION

In most of the non-protected areas, various anthropogenic activities and natural events
have changed the habitats leading to their degradation and transformation. Land use has
changed due to expansion of agriculture, human settlements, developmental projects,
and breaking up of the grasslands into smaller and patchy fragments. Over the last 45
years, the mosaic of grasslands, wetlands, agriculture patches have been converted to
either tea gardens or contiguous agriculture areas in most of the districts of Assam.

These grassland floodplains are of great importance to both wildlife and human
beings. The ecosystem services they provide are invaluable in terms of water recycling,
arresting soil erosion, controlling floods, providing habitats for threatened wildlife,
carbon storage, and most importantly livelihood to local communities. Conservation
of these grasslands are of great importance in view of the changing climate and needs
to be integrated into the policy and action plans of the government.

£

Avifaunal diversity
Utpal Singha Roy

MORE THAN 900 different bird species including birds of global conservation concern
and restricted-range bird species have been recorded from North-east India the
majority of which are found in the Brahmaputra valley ecoregion®. Wide geographic
areas under this region have been designated as Important Bird Areas (IBAs). These
include National Parks such Dibru-Saikhowa, Kaziranga and Orang; Sanctuaries such
as D’Ering, Panidihing and Chakrashila; and Reserved/Protected Areas such as Dibang
and Majuli island. On the basis of the large number of endemic birds found in these
areas, two Endemic Bird Areas have been designated from this region; the Eastern
Himalayas (EBA 130) and the Assam Plains (EBA 131)%.

Several important studies on avifaunal diversity of Brahmaputra valley have been
conducted. However, most of the studies have been limited to areas with easier access.
Studies from remote areas covering different seasons throughout the year are likely to
result in newer interesting findings.

Among the numerous residential and migratory birds recorded from the Brahmaputra
Valley, many belong to the threatened category. Most notable among these threatened
birds are the critically endangered Bengal florican (Houbaropsis bengalensis), white-
bellied heron (Ardea insignis), Baer’s pochard (Aythya baeri), spoon-billed sandpiper
(Eurynorhynchus pygmeus), Indian vulture (Gyps indicus), slender-billed vulture (Gyps
tenuirostris) and white-rumped vulture (Gyps bengalensis). Among the Endangered
category most notable are white-winged duck (Asarcornis scutulata), oriental white
stork (Ciconia boyciana), greater adjutant-stork (Leptoptilos dubius) and masked
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Impact of Climate Change on Bird Migration : a Case
Study from an Urban, Perennial,

Freshwater Wetland in West Bengal, India

Utpal Singha Roy
Department of Zoology, Durgapur Government College,
JN Avenue, Durgapur — 713214, West Bengal, India

Subhra Kumar Mukhopadhyay
Ecotoxicology Laboratory,
GCELT, LB-III, Salt Lake, Kol - 700091, West Bengal, India,
Email: srutpal@gmail.com

Abstract : Birds are well known for their responsiveness towards climate changes than
most other animal taxa; yet, little emphasis has been given to the analysis of climate changes
on avifauna. Changes in temperature and precipitation along with extreme environmental
conditions (viz. heat wave, drought and storms) are the major environmental variables
likely to influence avian species around the globe. While noteworthy consequences of
climate changes in birds include changes in distribution ranges, egg laying timing and
clutch size, mismatch between behaviour and the environment, migration timing and
vulnerability during long migration. Wetlands are the most productive and diverse
ecosystems with multifarious functions but are fragile in nature and prediction have been
made that under 3 — 4°C of warming, 85 per cent of all remaining wetlands could be
eliminated. Moreover, increasing changes in wetland hydrological cycles could lead to
deleterious effects on migratory waterbirds. Around 8 km away from the centre of Kolkata
city, West Bengal, lies a 12.77 ha (mean depth 1.5 m) freshwater lake, known as the
Santragachi Jheel, in the district of Howrah of West Bengal, India (Lat. 220 34' 60N
Long. 88° 17' 60E; Altitude 8m msl) which has recently attracted the attention of the
avian migrant watchers India-wide. More than Twenty-five species of waterbirds use this

wetland during the colder months of the year (October — March). Fluctuations in migratory

(Page - 67)
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8. Constrictive Cultssre/Canstructive Identity:
The Dialogic of Kamakh Das’s Poeey:
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INDO-ANGLIAN DRAMA:
1. Contersposary Indsa Imagmed: Pastmodernity,
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