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Abstract: In this review report we like to focus on the new challenges in methodology of modern biology be
used in medical science. Today human health is a primary issue to cure disease, undoubtedly the answer to this
is bioinformatics or (In-silco) tools has change the concept of treating patients to understand the need of
genomic medicine in use. Those with new modes of action in clinical treatment, is a major health concern in
medical science. On global prospective scientific role in constructing new ideas to remediate health care to
treat disease exciting in nature is challenging task. So awareness needs to accelerate store clinical datasets for
scientific represents to design genomic drugs. This new outline will drive the medical to discover public data
and create a cognitive approach to use technology cheaper at cost effective mode.
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. Introduction

Over the past years, molecular focus to analysis the medical driven datasets by genomic, proteomic,
DNA Sequencing and gene expression using microarrays has been used to generate in lager amount [1,2,12].
Today, biomedical research over the past decade has been in early stage for development of (In-silco) biology or
bioinformatics for publication. So we can identify more disease at molecular level (DNA sequence) and can
image biological data in a month than was previously able to asses in years. It is just like a few years, we have
gone to identify one complete human genome sequence to dozens, with thousands of immediate horizon.
Collection of genomic dataset for biological analysis are resourceable well online today such as National
Centers for biomedical Computing (NCBC), Cancer Bioinformatics Grids (caBIC) to diagnosis the disease is
expanded by leaps and bounds by high-throughput genome sequencing or large-scale image acquisition. New
scientific biomedical informatics approaches are needed to store, mine and analyze this unprecedented.

Evolutionary medicine and informatics research encompasses broad aspects of drug development. (In-
silco) computational biology or bioinformatics research in medical science is thought to have the inherent
approach to speed up the rate of translation or medicine discovery while reducing the need for expensive R&D
work and clinical trials including the development of theoretical models, empirical analysis of large scale
datasets method., biomedical software development, and establishment of unique databases that accelerate
biological and biomedical discovery [13]. Computational, mathematical, and statistical techniques are used to
compile the larger dataset throw bioinformatics to address important questions in basic biomedical research.
Modern research ranges from theoretical structure modeling and simulation to develop tools with data scaling to
analysis a single critical gene within a population to its full genome sequence comparisons across species as
well as also to analysis of individual images capturing functional and expression domains to thousands of
images describing genome-wide expression patterns[14].

Walter Gilbert, a renowned scientist, described this shift in biology as follows:

"The new paradigm, now emerging, is that all of the “genes” will be known (in the sense of being
resident in databases available electronically), and that the starting point of a biological investigation will be
theoretical. An individual scientist will begin with a theoretical conjecture only then turning to experiment to
follow or test that hypothesis."

Bioinformatics plays dynamic role for the integration of broad disciplines are biology to understand the
complex mechanisms of the cell system in body. Bioinformatics also aids the way in which biomedical
investigators use the database information in their testing. The complete process of data collection to analysis
the results tests may be categorized under a separate area named “Clinical Informatics". The major advantage
with the clinical informatics is the concept of storage of data by Electronic Medical Records Data (EMRD)
information system can be easily accessed and shared in comparison to traditional medical records data. EMRD
also drastically reduces the possibilities errors due to frustration and other psychological disturbances during the
manual data entry record process after collecting the necessary information of patients on paper. It also helps to
eliminate the manual task of extracting data from charts or filling out specialized data sheets. The National
Center for Biotechnological Information (NCBI) Gene expression Omnibus (GEO) has complied 3848 in
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1,40,1476 samples from experiment [8]. Data required for a R&D study can be obtained directly from the stored
electronic record, thus making research data collection for analysis, may be used as byproduct to routine clinical
record. The clinical record environment can help to assure compliance with a research protocol, pointing out to a
clinician when a patient is ethically eligible for a study, or when the protocol for a study calls for a specific
health care management plan given the currently available data about that patient. In the near future one can see
a situation where the complete genomic sequence information of disease and its mutational change at particular
gene on the patient can be accessed from the EMRD. This information can be of any type, ranging from rational
drug trial data of Clinical R&D data’s of various tests performed on that patient and the outcome of such
experiments. Thus challenge in such cases will be to organize and integrate the heterogeneity of the information
into a comprehensive, knowledge based database from which an individual can access the necessary portion of
the record for any research analysis for social benefit.

Medical science and Bioinformatics

In the late 1950, medical data was implemented clinically and recorded [1,2] have a rapid development
in data storage at computational level [4,5]. Bioinformatics has a profound impact in Clinicians (Medical
Sciences) research. There are several scientific journal publish biological databases (BD) are helping clinician
and clinical researchers to diagnose the disease and develop compact strategies for its therapy [7,8]. Consider a
situation where a patient with a genetic form of Hemolytic anemia (Sickle Cell anemia) meets clinicians. The
clinicians are not sure with the symptoms of the disease but have the only clue that the patient’s family may be
suffering from hemolytic anemia. The sickle disease syndromes are caused by a mutation in the B-globin gene
that changes the sixth amino acid from glutamic acid to valine HbS (o,p,° Glu_,Valy pnolymerizes reversibly when
deoxygenated to form a gelatinous network of fibrous polymers that stiffen the RBC membrane, increase
viscosity, and cause dehydration due to potassium leakage and calcium influx. These changes also produce the
sickle shape surf the web to get the information on the disease by checking out the OMIM (Online Mendelian
Inheritance of Man) resources available at http://www.ncbi.nlm.nih.gov/omim/ which provides detailed
information on genetic disorders. A focused search for sickle cell anemia would reveal multiple disorders
including microvascular vasoocclusion and premature RBC destruction (hemolytic anemia) also provides the
information. The mutated sickle gene database literature linked to DNA sequence to link with protein sequence
is in references of MEDLINE [4]. Following this MEDLINE literature database, the original research article on
different complications cause due to sickle (where the association hemoglobin is discussed) is obtained. Protein
sequence detailed information is obtained from the SWISS-PROT database and Protein Information Resource
(PIR). The information on the crystal structure can be obtained by following the link to Protein Data Bank
(PDB) provided in the SWISSPROT database. Genetic disorder database, GENBANK, the nucleotide sequence
of the gene is obtained along with records of gene irregularities. Thus the clinician uses a number of databases
to collect recent advance information about the disease which aids him to diagnose and device strategies for
future therapy.

Drug Designing and Bioinformatics

In-silico research in Pharmaceutical Industries (drug development) is thought to have the effective
approach for trial and error process to speed up the rate of drug designing at molecular level. Modern drug
discovery for infectious diseases have a comprehensive strategy for reducing world's biggest killers of children
and young adults. So far first genetic disease is yet to have a stepping stone to cure disease [9,10]. According to
the WHO reports (Developing and Developed) countries should need to have expensive R&D work and clinical
trials to develop cheaper medicine efficient for social benefit to mankind [11]. So drug development is the major
problem for recent immune diseases in nature, one way to achieve this is by producing and screening rational
drug using modern informatics science, answers for this problem is Bioinformatics by high-throughput
screening (HTS) system. Medical data are very much lexicon reliable on scientific drug design (Computational
and synthetically) for decision making to convert better resources for suitable drug development. Hospital Data
collection manually may have error but now a day’s collections of data throw computationally are more reliable
and effective plays a new oil in the drug development. This communication technique will induce better
understanding in social media. Universal data in scientific community can relate or unrelated in all research
disciplines [3]. The role of clinician and pharmacist is never been static to evolve computational datasets.
Furthermore, structure base rational drug design process could reduce the time and cost for developing suitable
pharmacological molecular agents. Computational biology (In-silico) methods are used to predict ‘drug-
likeness” which is nothing but the identification and elimination of candidate molecules to Drug-likeness could
be predicted by statistically by (genetic algorithm and neural network) based approaches. Just like FDA has
recommended only one drug for sickle disease “Hydroxyurea” is used to control the crises happening in the
blood against abnormally sickle shaped cell. Hydroxyurea belong to the drug group antimetabolites[16]. That
does not have a significant cure for sickle disease and several oncological problems. So doctors recommend
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another drug (folic acid; Vitamin) to avoid this side effect. In recent year pharmaceutical industries are working
on to identify a suitable drug which could reduce the risk factor cause due to Hydroxyurea. In this reference In-
silco biology will be able to answer all the possibilities by using the mutated protein of infected cell by
statistical using (genetic algorithm) to allocated design protein to replace the infected protein by reducing the
energy level of infection. Technical barriers are there to show and realize the changes happing in designing the
selected protein molecules to form drug. Bimolecular interaction (Ligand and Receptor) through computational
approach is a tuff task requires a high screening of 0.5 Gflop and 1 Tflop, which is quite expensive in the
present day scenario. Realizing the rational problem for storage EMRD recently IBM has announced 500 times
more powerful processor world’s fastest existing computer and 2 million times faster than the today’s fastest
desktop PC. This new computer nicknamed "Blue Gene" by IBM researchers will be capable of performing
close to one Petaflop (1015 operations per second) [17,18].

Genomic medicine and Bioinformatics

In the Biomedical research data analysis is important to get insight future planning to diagnosis disease.
In the scientific analysis statistic data can be relevant to support bioinformatics tools to design genomic
medicine. Genomic medicines in the past years have been in the post genomic era. The genomic research
momentum across all clinical consortium helps to treat patients at primary level in recent years. But scenario has
changed the symptom of diagnosis disease medical record data must be a basic tool in treatment. In this
investigation some database list are mentioned helps clinicians to find the new approaches implemented in
health care [Table 3].

Next-generation sequencing for clinical diagnostics

In past years sanger DNA sequencing approach are used to diagnosis the gene expression of disease.
As the pace advancement in the technology growing day by day has changed the concept of biomedical
research. Although in recent decade performance of high-throughput sequencing (NSG) using bioinformatics
tools have over lapping the sanger DNA sequencing to do clinical research are needed to expertise in handling
the medical record data (MRD) in their treatment level. So as the development of treatment system high-
throughput sequencing DNA sequence termed Next generation Sequencing (NSG) is novel approach for
genomic analysis at a cost feasible for routine clinical diagnostics in present scenario. In the clinical pipeline
contribution to design genomic medicine will accomplish the bioinformatics tools implemented in medical
science. Clinical research may investigate the disease mechanism to transcript DNA and RNA sequencing.
According to the complex-city of disease treatment throw bioinformatics tools may reduce the cost effective
approach of laboratory bench work throw high-throughput sequencing technology at therapeutic level [19].
Next-generation sequencing (NSG) datasets are used to minimize the workflow of laboratories and ethical
consideration for human trails. Some latest next-generation sequencing tools have been design by industries in
past year are summarized are been used clinical diagnosis [Table 2].

Ethical issues

Biomedical research has been inexorable and intertwined the challenges of ethical task. However,
genomic diagnosis treatments by datasets are new task design for clinicians to treat patients in health care. Now
few questions that stimulate hindrance in mind that modern technology will be easy to implicate the clinical data
without any cognitive risk. So accuracy of datasets in the medical science is important to judge socially to
predict the disease at public level. These few ethical points are now a primary level to understand the modern
technology to cure diseases [25].

Il.  Conclusion

Technology and health care are two most collaborated social ethical issues to be discussed in new era
of human treatment and diagnosis. As the emergence of genomic medicine (personalized medicine) are closely
related to fulfill the need of individual patient treatment. However, cost effective approach of bioinformatics in
medical science has been a multidimensional platform to give a meaningful thought at (Inter)-national level.
Electronic record data managements system are moderate in future will bring closer to us in diagnosis disease in
nature. So biomedical and informatics community need to construct data policy to procure the cognitive risk in
public health. Despite of risk, limitations and reduction in treatment cost undoubtedly high-throughput
technology will change the thinking of clinical trials. Meanwhile, high-throughput (Bioinformatics) technology
has focused on supporting different applications of scientific research to outbreak health care. For this clinicians
and informaticians should shake hand in applying informatics tools to diagnosis the public data will discover
fundamental cause of therapy. The transfer of technology in both the ways may benefits the clinicians and
scientist to develop expertise for solving many unanswered health care problems in environment. As above
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discussed study bioinformatics tools in clinical pipeline will make a significant change in recent years to
improve human health.
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Tablel. Data sources collected for clinical R&D used in bioinformatics

Data source Data size R&D Bioinformatics
Raw DNA sequence | 8.2 million sequences Separating coding and non-coding regions
(9.5 billion bases) Identification of introns and exons

Gene product prediction
Forensic analysis

Protein sequence 300,000 sequences Sequence comparison algorithms
(~300 amino acids Multiple sequence alignments algorithms
each) Identification of conserved sequence motifs
Macromolecular 13,000 structures Secondary, tertiary structure prediction
structure (~1,000 atomic 3D structural alignment algorithms
coordinates each) Protein geometry measurements

Surface and volume shape calculations
Intermolecular interactions

Molecular simulations

(force-field calculations,

molecular movements,

docking predictions)

Genomes DNA/RNA | 35, 807complete genomes Characterisation of repeats
(1.6 million — Structural assignments to genes
3 billion bases each) Phylogenetic analysis

Genomic-scale censuses
(characterisation of protein content, metabolic|
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pathways)

diseases

Linkage analysis

relating specific genes to

mMRNA

1,140 complete genomes

Genome sequence

Gene expression largest: ~20 time

Correlating expression patterns

point measurements

Mapping expression data to sequence, structural
and

for ~6,000 genes

biochemical data

Other data

Literature 20 million citations

Digital libraries for automated bibliographical
searches

Knowledge databases of data from literature

Metabolic pathways

Pathway simulations

Next Genration|

Sequencing

>99.9% raw base accuracy

Nucleotide for template sequence

Table -2 Next Generation Sequencing (NSG Model) used in Bioinformatics

Next Generation Utility Application
Sequencing (NSG Model)
DNA library (single stranded DNA or
PCR amplicons) containing flanking
Roche/454 Life Sciences adaptor sequences which are used to
immobilize the DNA library
fragments to capture beads.
3
4GS FLX P}’rosequenfing teqmology to
perform the sequencing reaction
Applied s 5 : =il "
Biosystems/'SOLiD Probe ligation sequencing chemistry ¥
Bl ~ evedeced
Table3. Database URLS list
Database URL

DDBJ (DNA Database of Japan)
ENA (European Nucleotide Achieves

International Nucleotide sequence database collaboration

www.insdc.org
www.ddbj.nig.ac.jp
www.ebi.ac.uk/ena

PDBJ (Protein databank of Japan)

PDBTM (Protein databank transmembrane protein)
HGPD (Human Gene and Protein Database)
DisProt (Database of Protein disorder)

Gene bank www.nchi.nlm.nih.gov/genbank
Nucleotide Database www.nchi.nlm.nih.gov/nucleotide
EMBL www.ebi.ac.uk

NCBI www.ncbi.nim.nih.gov

Protein Database Www.rcsh.org

SWISS-PROT web.expasy.org/docs/swiss-prot

www.pdbj.org
www.pdbtm.enzim.hu
www.hgpd.lifesciencedb.jp
www.disprot.org

Genomic Database

Ensembl

GOLD (Genome online Database)
MBGD (Microbial Genome Database)

www.asia.ensembl.org/
www.gold.jgi-psf.org
www.mbgd.genome.ad.jp/
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