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Abstract— A phylogenetic tree is a tree that shows the transformative similarity and dissimilarity among various biological
species. The biological species may be human species or bacterial species. The comparative analysis of phylogenetic tree is
useful in various areas. In this paper phylogenetic tree is constructed for various bacterial species of Rhizobium by using
MEGA?7 software. MEGA is molecular evolutionary genetics analysis user friendly software for framing sequence alignments
and phylogenetic tree construction. This paper also infer us about the how different algorithms like UPGMA, Neighbour
joining are implemented effectively on the bacterial species of Rhizobium.
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l. INTRODUCTION

In the bioinformatics, large volume of biological data is
generated through experiments. Before the data is analyzed
and classified properly, it is not useful and interpretative.
The phylogenetic tree construction helped the researchers
to understand the biological data [1]. A phylogenetic tree
is the study of similar and dissimilar property among the
species. This tree also represents the relation between intra
species. It is the evolutionary tree or graph that shows new
relationships among species & it works on genetic
closeness [2]. It enhances our understanding of how genes
and species evolve. It is also helpful for future prediction.
This tree can discover morphological as well as chemical
characters of genes. The methods which are used to
construct the phylogenetic tree are broadly divided into
two main categories- a) distance based method b) character
based method

A phylogenetic tree study is useful in almost all areas of
e Medical
o Agriculture
e Industry
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Application of Phylogenetic tree broadly divided in the
areas|[3].
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Data mining build models by using the process of uncovering
patterns and trends in large database [4]. Data mining has
many techniques to uncover the information [5]. Data mining
techniques are
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The present manuscript tries to resolve problems of the
researchers regarding phylogenetic tree constructions by
various distance based Algorithms used [6]. The readers of
this manuscript will find some way out in comparing the
relationships between given bacterial samples in respect of
efficiency of the software (MEGATY)[7]. The manuscript also
provides biologist of agriculture field to get some future
pathway in understanding the genetical construction of the
given bacterial species.

The article is structured in five different sections in order to
study and understand easily about the research undertaken.
Section | composed of the Introduction of topic. Section Il
contains the Related work guiding reader about some past
researches. Section Ill briefs a Methodology applied for
generating Data and problem solving activity. Section 1V
contains Results obtained during the process and discussed in
as easy possible manner. Section V Conclude and draws
attention of the reader about Limitations and Future scope of
the particular study

Il. RELATED WORK

D.V Chandra shekar et.al (2013) chooses the best algorithm
for analysis of clustering methods for biomedical domain. In
this work biomedical data extract from UCI machine learning
repository. They use different attributes on breast cancer
Wisconsin data set like clump thickness, uniformity of cell
shape, cell size etc. Finally they conclude that EBM
produces better results.

Mahapatro et.al (2012) constructed the phylogenetic tree for

DNA sequence using different clustering methods. In this
work they use three different clustering algorithms named K-
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mean medoid and DBSCAN. They conclude that the
DBSCAN is performing better in many respects in future.

J.Yang et.al (2010) believes that the phylogenetic tree can
construct based on the minimum spanning tree of the
complete graph. In this work we compare the phylogenetic
tree using minimum spanning method with the neighbor
joining method in phylip and they conclude that the
minimum spanning tree does not needs multiple sequence
alignment.

Jeffrey rizzo et.al (2007) give a review of phylogenetic tree
construction. They discuss common approaches algorithm
like UPGMA and neighbor joining, Maximum parsimony
and the alternative method ATO (ant colony optimization.
They conclude that the ATO seems to be the most promising
of the two traditional methods

I1l. METHODOLOGY

The phylogenetic tree of Azetobacter and rhyzobium species
is generated with the help of MEGA 7 software. The
genomic data of Azetobacter and rhizobium species in the
form of nucleotide is obtained from NCBI. NCBI has a big
data set of nucleotides having different sizes of almost all
species [8]. There are linear and circular sequences of
nucleotide having different accession numbers in NCBI.

Steps followed for phylogenetic analysis

1. NCBI (open bank) is used as a data resource of
nucleotide sequences. 30 linear nucleotide

2. Sequences of azetobacter and rhizobium species
were chosen randomly with size constraint.

3. The selected nucleotide sequences are downloaded
in fasta format

4. The downloaded nucleotide sequence file is added
in MEGAY software for further analysis.

5. Alignment of the sequences in MEGA7 was done
by the tool called muscle.

6. From the different clustering algorithms available in
MEGA 7 to make phylogenetic tree. Some of them
were used taking care of various factors used to
analyze the phylogenetic tree.

7. Phylogenetic tree was generated by using UPGMA
algorithm and neighbor joining algorithm

8.  Selection of nucleotide sequences, protein coding
and standard genetic codes was done for each and
every algorithm.

9. Analysis of generated phylogenetic trees for
relationships interpretations of rhizobium species
was done.
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IV. RESULTS AND DISCUSSION

JF18174.1 Phzotiue leucaense strain CCGE 521 165 1 bosomal FlA gere partial sexuence
JFHB173.1 Fh zotiu leucaense sirain BR 1043 163 rbosomal RNA cene patial saquence
JFHB175.1 Rh zatiur leucaenae tran CCGE 522 165 rbosamal RA gere parial sequence
JFHB176.1 Ph zotier leucaene strain CGE 523 165 rbosomal FIA gere pariel sexuence
NR 1152531 Rhizobum ps strah JSM 30132 163 rbosomal RNA gene partal sequarca
NR 116750.1 Rhzob u patoleaiu srain F11 168 ibasomal RNA pariel sequence
AYEDDED.1 Rhizosiun 3isishelr DEV 3012 165 rbosormal FNA gone patial seqence
— AVED9R0.1 Rhizoaiurt egurrinosaum elrain &7CC 14480 165 rbocomsl RNA gene paril sequence
JFHB172.1 Ph zotiu leucaenae strain BR 828 165 bosornal RNA gare parisl sequence
E7*13149.1 Rhizobium pis train DSM 30132 AL (ataD) gone paril cds
EF1°3134.1 Rh zokiun pis siain D34 30132 Rech (ec) gene prt al cds
J313197 1 Rhizcbium leucaens srain COGE 52 rcomsinase A pioten (recA] gene patal e
153131961 Rhizobium leucaenas sirain COGE 522 racomsinass A proein (recA] gene patialcds

73131951 Rhizobium leucaen srain COGE 521 racomsinase A proein recA) gene partal o
5313194 1 Rhizobium leucaenas svain ER 10043 ecombinase A poter (ecA) gere pariel s
J7313183.1 Rhizobium leucaena srain ER 528 recarbinase Ap wrein (ec) gene setia cds

JFH16213” Rzobium leucagre ttain C3GE 523 RNA polsmetase alpha subunit (pod) g rtl s

318232, Rrizobium leucaenas siai CCGE 572 RN polvmerass alpha subunt fpod) gens paril cds
F316201." Rtizobiur leucaerae siai CZGE 521 RNA polvmerase alpha suburit (pod) genz pariel cds
JF318230.° Rrizobiun leucaenae stiai B 10043 RHA polymzrase 2 prz eusinit Tpod) gene pattial cds
| JF318130." Rtizobium leucasnae stai B 528 FINA polymerass alta s kuri (poA) gere pariel ces
NR 1025741 Phizatiur topii CIAT89E etsi CIAT 85953 ribosomal RNA copltz seqence

AF117634 1 Rhizobium tifoli malenatz 3pesnr semp efe szcuzrce

JF313214.1 Rhizobium leucaena srain CPAD 298 304 polymerase beta suburit (o) gene parial ds
— 7313213.1 Rhizobium leucaenas svain 77 RA aulyrerase bera s busi (o) gore parisl ses
J5313212.1 Rhizobium leucaenas sirain COGE 522 FNA polymerass beta suburi rpoB) gens paril cds

J7313211.1 Rhizobium leucaena srain CCGE E22 RN palymerase beta suburit (poB) gene parial ods
J7313210.1 Rhizobium leucaenas srain CCGE 521 FMA polymerase beta suburi (rpoE) gene parial eds
J5313209.1 Rhizobium leucaenss sirain ER 10043 RVA aolyrevase be:a subu: (poE) gore parial cs
7313208.1 Rhizobium leucaena srain ER 828 RHA po yiarase bata subunit (pof) yene saria cds

—
10

Fig.1 Phylogenetic tree of rhizobium species by neighbor joining
algorithm in mega7 software.

The neighbor joining method shows metamorphic past. The
tree generated infers comparative structure of rhizobium
species. The tree with the sum of branch length = 2.42834891
is generated Maximum likelihood method is used for
computing the evolutionary distances, and are represented by
the units of the number of base substitutions per site. 30
nucleotide sequences are evaluated. Positions having gaps and
missing data are removed. There are total of 45 positions in
the final dataset in all. Evolutionary analyses is conducted in
MEGAT .

JF310172.1 Rhizobium leucaenae st train DR 1004 163 ribosomal RNA gene partial sequence
JF318172.1 Rhizobium leucaenae strain BR 626 165 ribosamal RNA gene partial sequence
JF318174.1 Rhizobium leucaenae strain CCGE 521 165 ribosamal RNA gene partial sequence
JF318175.1 Rhizobium leucaenae strain CCGE 522 165 ribosamal RNA gene partial sequence
JF318176.1 Khizobium leucaenae strain CCGE 523 155 nbosamal KNA gene partial sequence

NR 115253.1 Rhizobium pisi strain DSM 30132 165 ribosamal RNA gene partial sequence

NR 116790.1 Rhizobium petrolearium strain F11 165 ribosomal RNA partial sequence

AY509899.1 Rhizabium pisi strain DSM 30132 185 ribosomal RNA gene partial sequence
AY509900.1 Rhizabium leguminas arum strain ATCC 14480 165 ribosarnal RNA gene partial sequence

JF318203.1 Rhizobium leucaenae strain CCGE 523 RNA polymerase alpha subunit (o) gene partial cds
JF318202.1 Rhizobium leucaenae strain CCGE 522 RNA polymerase alpha subunit (o) gene partial cds
JF318201.1 Rhizobium leucaenae strain CCGE 521 RNA polymerase alpha subunit (o) gene partial cds
JF318200.1 Rhizobium leucaenag strain BR 10043 RNA polymerase alpha subunit (o) gene partial cds

JF318199.1 Rhizobium leucasnae strain BR 828 RNA polymerase alpha subunit (1poA) gene partial cds
EF113149.1 Rhizobiurn pisi strain DSM 30132 AtpD (atpD) gene partial cds

FF113134 1 Rhizohinm pisi sirain DSM A115 RacA (rarA) gene parial rris

JF318197 .1 Rhizobium leucaenae strain CCGE 523 recombinase A protein (recA) gene partial cds
JF31B196.1 Rhizobium leucaanas st train CCGE 522 recombinase & protsin (1sc4) gane partial cds
JF318195.1 Rhizobium leucaenae strain CCGE 521 recombinase A protein (recA) gene partial cds
JFIND194.1 Rhizobium leucaenae st train OR 10043 recombinase A protein (1ec4) gene partial cds
JF318193.1 Rhizobium leucaenae strain BR 626 recombinase A protein (recA) gene partial cds

NR 1026741 Rhizobium tropici CIAT 899 strain CIAT 899 55 fibosormal RNA complete sequence

AF117694.1 Rhizobium trifolii malonate operon complete sequence
JF318214.1 Rhizobium leucaenag strain CPAQ 28,8 RNA polymerase beta subunit (1poB) gene partial cds
JF318213.1 Rhizobium leucaenae strain 77 RNA polymerase beta subunit (1poB) gene partial cds
JF318212.1 Rhizobium leucaenag strain CCGE 523 RNA polymerase beta subunit (1poB) gene partial cds
JF318211.1 Rhizobium leucaenag strain CCGE 522 RNA polymerase beta subunit (1poB) gene partial cds
JF318210.1 Rhizobium leucaenas strain CCGE 521 RNA polymerase beta subunit (1poB) gene partial cds
JF318209.1 Rhizobium leucaenag strain BR 10043 RNA polymerase beta subunit (1poB) gene partial cds
JF31B208.1 Rhizobium leucaenae strain BR 628 RNA polymerase beta subunit (1poB) gene partial cds

Fig. 2 Phylogenetic tree of rhizobium species by UPGMA algorithm
in mega7 software.
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The UPGMA method also helps in analyzing metamorphic
past. The phylogenegtic tree generated gives a comparative
structure of rhizobium species .The tree with the sum of
branch length = 2.47744462 is generated . UPGMA method
is used for computing the evolutionary distances, and are
represented by the units of the number of base substitutions
per site. 30 nucleotide sequences are evaluated . Positions
having gaps and missing data are removed. There are total
of 45 positions in the final dataset in all. Evolutionary
analyses is conducted in MEGAT .

While conducting this research it was found that during the
construction of phylogenetic trees of rhizobium species by
neighbourjoining and UPGMA method in MEGA7 .The
evolutionary distances computed by UPGMA method was
almost ultra-metric in nature were as computation done with
neighbourjoining method is of additive nature, almost 0.5
times better in neighbour joining as compared to UPGMA
method. This shows better similarity and dissimilarity
representation in neighbour joining method while using
MEGAT for the particular species of rhizobium.

V. CONCLUSION AND FUTURE SCOPE

To make new data mining method for biological data,
MEGAY7 Software package proofs to be useful and reliable.
MEGAT implementation on given bacterial species provides
an easy to use comparison based Method. However a
comparison of efficiency explains that the neighbour joining
method implementation is more accurate than UPGMA
Method in MEGA7 for the specific biological dataset. This
study gives a way ahead to further go for more detailed and
specific go through of comparison analysis and can lead to a
development of new model for relationship alignment.
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