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Abstract: Molecular mining studies of tuberculosis focuseduaber of molecular
techniques in assessing the strains. This can be Iy testing the genetic diversity
of clinical strains ofMycobacterium paratuberculosis. These methods are used to
control the tuberculosis. For example molecularhmégues added accuracy,
consistency, completeness and precision in explgitiie dynamics transmission. In
addition there is mounting evidence to suggest #pacific strains such al.
paratuberculosis belonging to discrete phylogenetic clusters cediges may differ in
virulence, pathogenesis and epidemiologic chanatites all of which may
significantly impact TB control. In the presenidy the current molecular tools and
its approaches used to better understanding tlemplogy of tuberculosis.
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INTRODUCTION

Molecules are represented by molecular graphssasttangly related to graph mining and structured
data mining. By using metrics the molecules distrating the data instances chemically is a long
tradition in the chemoinformatics field. In moleeubpology the typical approach is to calculate the
chemical similarities. There is an increasing iaserin text mining and information extraction
strategies applied to the biomedical and moledilalogy literature due to the increasing number of
electronically available publications stored inatestses such as PubMed. The main developments in
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this is related to the identification of biologicahtities such as protein and gene names in frage te
the association of gene clusters obtained by micgaexperiments with the biological context
provided, automatic extraction of protein interagi and associations of proteins to functional
concepts.

The problems include building efficient databased mdexes for sequence information, extracting
the frequently occurring patterns, comparing segeenfor similarity, and recovering missing
sequence members. In general, sequence miningepneldan be classified gsing mining which is
typically based on string processing algorithmsidgdset mining which is typically based
on association rule learning.

Systems biology is an emerging approach appliedidmedical and biological scientific research.
Systems biology is a biology-based inter-disciplindield of study that focuses on complex
interactions within biological systems, using a enbolistic perspective (holism instead of the more
traditional reductionism) approach to biologicatldsiomedical research. Particularly from year 2000
onwards, the concept has been used widely in theeiginces in a variety of contexts. One of the
outreaching aims of systems biology is to model disdover emergent properties, properties of cells,
tissues and organisms functioning as a system wteswetical description is only possible using
techniques which fall under the remit of systemsldgy. These typically involve metabolic
networks or cell signaling networks
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Fig. 1: Genomics GTL Pictorial Programmed.

The large increase in data from the omics (e.gogpes and proteomics) and the accompanying
advances in high-throughput experiments and biondtics. Since then, various research institutes
dedicated to systems biology have been developadekample, the NIGMS of NIH established a
project grant that is currently supporting over $gatems biology centers in the United Sfatas of
summer 2006, due to a shortage of people in systésiegy’, several doctoral training programs in
systems biology have been established in many pértise world. In that same year, the National
Science Foundation (NSF) put forward a grand chgd#iefor systems biology in the 21st century to
build a mathematical model of the whole ¢ell

Systems biology approach is one of the main impgogaplication can be distinguished from the
tumorigenesis and treatment of cancer. It worké e specific a data such as sample of the pafient
high-throughput data with characterizing cancerogam in patients and tools like xenograft models,
next generation sequencing methods, siNA basedkkrgpdown screenings, genome instabilifjhe
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main objective of systems biology of cancer isigbilo better diagnosis cancer, classification and
prediction for treatment which is a basis of peatiaed cancer medicine and virtual cancer patient.
Significant efforts in Computational systems Bmpjaof Cancer have been made in creating realistic
multi-scale in silico models of various tumoturs
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Fig. 2: Signal Transduction Pathways

Mycobacterium avium subspecieparatuberculosis (MAP) is an obligate pathogenic bacterium in
the genudMycobacterium. It is often abbreviateMl. paratuberculosis or M. avium ssp.Paratuber-
culosis. It is the causative agent of Johne's diseaseshwdiifects ruminants such as cattle, and also
perhaps the human disease Crohn's disease. MABscamisne's disease in cattle and other ruminants,
and it has long been suspected as a causative iagérahn's disease in humartisis connection is
controversidl.

Recent studies have shown that MAP present in eaitk survive pasteurization, which has raised
human health concerns due to the widespread nafugAP in modern dairy herds. MAP survival
during pasteurization is dependent on thg-Dalue of the strains present and their concentmnat
milk. It is heat resistant and is capable of setuiggy itself inside white blood cells, which may
contribute to its persistence in milk. It has alsen reported to survive chlorination in municipal
water supplies.

MAP is a slow growing organism and is difficult¢alture. Bacterial cultures were regarded as Gold
standards for detection of MAP. Detection is vémited in fresh tissues, food, and water.
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It is not susceptible to antituberculosis drugsi¢iltan generally kilMycobacterium tuberculoss).
MAP is susceptible to antibioticsused to treat Wbhacterium avium disease, such
asrifabutin and clarithromycin. MAP is recognizesl @ multi-host mycobacterial pathogen with a
proven specific ability to initiate and maintainssgmic infection and chronic inflammation of the
intestine of a range of histopathological typemany animal species, including primdtes

On the assumption that MAP is a causative agef@ramn's disease, the Australian biotechnology
company Giaconda is seeking to commercialize a gumatibn of rifabutin, clarithromycin, and
clofazimine as a potential drug therapy, called Mywd, for Crohn'$>. MAP has been found in
larger numbers within the intestines of Crohn'sasée patientSthan those with ulcerative colitis and
healthy control¥.

MATERIALSAND METHODS

The process of identifying the location of gened @e coding regions and identifying the functidn o
these genes. The genes were identified by generfilghsic level of annotation was done by using
BLAST for finding the similar sequences.

CGAS:. Comparative Genome Annotation System: This is to determine the sequence of whole
genome in an effective manner by genome sequenettgnology. Comparing genome requires a
number of computational tools and procedures fdarge amount of output. To alleviate the
requirement for the computational tools and datehasomparative genome annotation was used.

RAST: (Rapid Annotations Using Subsystems Technology): This technologygives accuracy,
consistency and completeness on the use of a gyolitirary of subsystems that are curated. The
RAST distinguishes these two classes of annotataal uses the relatively reliable subsystem-based
assertions as the basis for a metabolic recongiruptakes the RAST annotations an exceptionally
good starting for a more comprehensive annotatfifante

Sequence Analysis of Proteins: Proteins are an important class of biological mawlecules present

in all biological organisms. To be able to perfdimir biological function, proteins fold into one o
more, specific spatial conformations, driven byuanber of no covalent interactions such as hydrogen
bonding, ionic interactions, Vanderwaal's forcesl &xyydrophobic packing. X-ay crystallography or
NMR spectroscopy to determine the structure ofginst Te levels of protein structures, organization
of polypeptides, the forces between the them aadsffatial arrangement of subunits and nature of
their interactions can be determined by the sequanalysis.

Expasy: (Expert Protein Analysis System): In this Expasy Proteome Tools server helps to
determine identification and characterization afteins, translate DNA sequence to protein sequence,
Similarity searches, protein and profile searchesediction of post-translational modification,
Prediction of topology, Structural prediction, Aligent of the sequence and biological text analysis.

The parameters under the Swissprot were molecutgghty Theoretical pl, Composition of amino
acids, extinction co-efficient, Half-life estimatipinstability index, Aliphatic index, GRAVY (Grand
Average of Hydropathy)

RESULTS

Using RAST the prediction of genome annotation les a total of 4500 coding regions. In this
some are protein coding regions and some are RNi#ngoregions. By NCBI structural RNA's
annotation was done. The comparison the informaifamewly predicted proteins as well as number
of modified proteins. High throughput screeninglodg targets in this species shows total number of
genes are 4500 680 were found to be found in pathofhese are drug targets and the remaining
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3820 are non drug targets.A number of proteinsuiadler various categories of subsystems are amino
acid derivatives, carbohydrates, cofactors, Nitmpgehosphoorus, Potassium, Protein metabolism,
Regulation and signaling, Isoprenoids, Virulen@&0 froteins that are only present in pathogenaare t
be treated as the drug targets for pathddgemparatuberculosis. These are categorized into various
subsystems. A subsystem is a set of functionasnblat an annotator has decided should be thought
of elated one. These subsystems represent thetamieof functional roles that make up a metabolic
pathway, a complex, a class of proteins.

Table- 1: Representing the statistics of gene annotation

Total number of proteins obtained by performing RAS 4500
Number of newly function predicted proteins 1530
Total number of modified proteins 450
Hypothetical 1500
Subsystems
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Fig. 3: Various categories of subsystems
CONCLUSION

M. paratuberculosis is a deadly pathogen causing tuberculosis. A nunadfedrugs which are
available in the market shows side effects andsthains are more resistant to these drugs. So to
generate an alternate dug for the treatment opdétieogen an efficient technology was high through
put screening. This technology was used to minegidm@ome of pathogen for new drug targets.
Genome was annotated, mined by comparing the matgiaahways of pathogen and host classified
into potential drug targets and sequence analyass performed. 680 proteins which are present in
pathogen can be treated as drug targets. By uls@wg tinsilico tools we can determine the potential
drug targets can be used to screen leads agagndisrases. These drugs can be used in cliniak. tri
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