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Abstract

To understand complex biological systems requires the integration of experimental and computational research;
in other words systems biology approach. Computational biology, through via different software helps in
exploration more than one gene expression at a time and also understanding the connectivity, Systems Biology
provides a powerful foundation from which to address critical scientific questions head-on. The reviews in this
Insight cover many different aspects of this energetic field, although all, in one way or another, illuminate the
functioning of modular circuits, including their robustness, design and manipulation. Computational systems
biology addresses questions fundamental to our understanding of life, yet progress here will lead to practical
innovations in medicine, drug discovery and engineering, In this study we have evaluated the potentiality of

Antifungal Aqueous extracts on Yeast cultures and scientifically proven the same using Cytoscape.
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1. Introduction

System biology is defining biochemical networks where biomolecules are the nodes and the molecular
interactions between them are the edges [8]. Systems Biology is rapidly evolving field of computer science,
mathematics, physics and biology. It endeavors to study, analyze and understand complex biological systems by
taking a coordinated integrated systems view using computational methodologies [21]. Open and unsolved
problems in biology range from understanding structure and dynamics of biological systems to prediction and
inference in the complex systems. In the post genomic era, systems based approaches may provide a solution to
such unsolved problems. It is believed that some answer to the question “what is life" may be obtained by taking

a broader, and integrated biological view [24].

Systems biology approaches can provide a solution to the key issue that is how to design lifesaving and cost-
effective drugs so that the diseases can be cured and prevented. Pharmaceutical companies’ view that systems
based computational techniques will be highly useful in designing effective therapeutic drugs [9,20,23]. To
increase the productivity of drug discovery one needs a far deeper understanding of the molecular mechanisms
of diseases, taking into account the full biological context of the drug target and moving beyond individual

genes and proteins [4,7,13].

Expression profiling and large-scale proteomics have revolutionized biology by generating vast amounts of data
about cell state. Genes with significant changes in expression have immediate and widespread interest as
markers for diseases, stages of development, and a variety of other cellular phenotypes [1]. Genes with
correlated expression changes over many conditions are likely to be involved in similar functions or cellular
processes; these genes often also share DNA sequence elements, providing evidence that they are regulated by
common transcription factors. Analytical methods such as gene expression clustering [12, 30], significance
testing [19, 17, 27], and sequence motif identification [25] have been indispensable for enabling these

discoveries and summarizing the data at each step.

For model organisms such as yeast, new technologies and data sets are making it possible to address these
questions more directly than ever before. Systematic two-hybrid screens and co-immuno precipitation
experiments are populating the public databases with thousands of protein-protein interactions and complexes
[15, 32]. Other ongoing projects are defining large numbers of protein—DNA interactions [26], and protein
microarrays are making it possible to map interactions between proteins and drugs, hormones, and other small
molecules [33]. These molecular interactions provide a convenient framework for understanding changes in

gene expression and for integrating a wide variety of global state measurements.

One basis of systemic approaches to biological processes is the knowledge generated from genome sequencing
and large-scale genetic analyses revealing an already enormous scale of interactions on the level of nucleic acids
[6, 10, 31]. A general understanding of the topology of genetic-interaction networks in yeast has a wider
importance, because similar networks are expected to underlie the relationship between genotype and phenotype
in higher eukaryotic species. Most of the insights into genetic interactions and networks come from studies

using the yeast Saccharomyces cerevisiae, in which functional genomics tools allow systematic analyses [11].
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1.1 Current Systems Biology Practices

Saccharomyces Genome Databases (SGD):

Saccharomyces Genome Databases (SGD) (www.yeastgenome.org) is a scientific database of the molecular
biology and genetics of the yeast Saccharomyces cereviseae, has recently developed several new resources that
allow the comparison and integration of information on a genome-wide scale, enabling the user not only to find
detailed information about individual genes, but also to make connections across groups of genes with common
features and across different species. The Saccharomyces Genome Database (SGD) was established to provide a
convenient means for accessing the rapidly expanding knowledge available for the budding yeast

Saccharomyces cerevisiae.

The completion of the S.cerevisiae genomic DNA sequence in 1996 provided the sequence of each of its genes
and currently represents the only complete sequence of a eukaryotic genome. Systematic efforts to identify
S.cerevisiae genes, describe their role within the cell’s life cycle, and reveal their interactions with other gene
products are now underway. Such experimental approaches are changing how basic biological research is
conducted and are resulting in an explosion of information. The data in SGD are organized around the genome’s
sequence and its genes. SGD has as its primary goals the provision of information about the DNA sequence and
its individual components, RNAs, encoded proteins and the structures and biological functions of any known
gene products. An equally important goal of SGD has been to create tools which allow the user to easily retrieve
and display these types of information. This has resulted in graphical interfaces which are geared towards
biologists using the database, irrespective of their familiarity with yeast. By knowing a bit of sequence, a gene
name, a function (e.g. enzymatic activity), or a map position, one can efficiently query for information about a

gene. In addition, SGD serves as the S.cerevisiae community’s repository for gene nomenclature [16].

1.2 Software for use

Cytoscape with its plug-ins:

Cytoscape is an open source bioinformatics software tool which is used for the visualizing molecular interaction
networks and it integrating with gene expression. Cytoscape was developed at the Institute of System Biology in
Seattle in 2002. 1t was made publically in July 2002. It is written in java and used in any java-based operating
systems. There are many additional plugin available for network and molecular profiling analysis, new layouts,
additional file format support and connection with databases and searching in large networks. This software
downloads from website- www.cytoscape.org. Cytoscape is a project dedicated to building open-source network
visualization and analysis software. Software "Core" provides basic functionality to layout and query the
network and to visually integrate the network with state data. The Core is extensible through a plug-in
architecture, allowing rapid development of additional computational analyses and features [5, 28). In present

work we used the following four plug-ins-

BioNetBuilder: BioNetBuilder is an open-source client-server Cytoscape plug-in that offers a user-friendly

interface to create biological networks integrated from several databases. Users can create networks for ~1500
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organisms, including common model organisms and human. Currently supported databases include: DIP, BIND,
Pro-links, KEGG, HPRD, The BioGrid, and GO, among others. The BioNetBuilder plug-in client is available as

a Java Web start, providing a platform independent network interface to these public databases [3, 28].

jActiveModulus: Identification of Modules of Seed and Neighboring Genes Using the jActiveModule Method
(jAM).The MT method results in a large number of statistically significant predictions, but some of the
predictions may be artifacts of low or excessive connectivity. To address this concern, the jActiveModule
method is implemented to determine modules with maximal proportions of the lowest p value genes.
JActiveModule Plug-in enumerates those ids which are actively participating in one or more function after the
incorporation of compound in the microbe has already taken place. The jActiveModule plug-in gives those ids
which are point of interest of our result these ids specifically are the once which depict to be actively taking post

in the functioning of the microbes [18].

BiNGO: The Biological Networks Gene Ontology tool (BiNGO) is an open-source Java tool to determine
which Gene Ontology (GO) terms are significantly overrepresented in a set of genes. BINGO can be used either
on a list of genes, pasted as text, or interactively on sub graphs of biological networks visualized in Cytoscape.
BiNGO maps the predominant functional themes of the tested gene set on the GO hierarchy, and takes
advantage of Cytoscape’s versatile visualization environment to produce an intuitive and customizable visual
representation of the results. The main advantage of BINGO over these tools is its interactive use on molecular
interaction networks, e.g. protein interaction networks or transcriptional co-regulation networks, visualized in
Cytoscape. Furthermore, BINGO offers great flexibility in the use of ontologies and annotations. Besides the
traditional GO ontologies, BINGO also supports the use of GO Slim ontologies, as well as custom ontologies
and annotations. Finally, the Cytoscape graphs produced by BiNGO can be viewed, laid out, modified and saved

in various manners [2, 22].

MCODE: "Molecular Complex Detection" (MCODE), that detects densely connected regions in large protein-
protein interaction networks that may represent molecular complexes. The method is based on vertex weighting
by local neighborhood density and outward traversal from a locally dense seed protein to isolate the dense
regions according to given parameters. The algorithm has the advantage over other graph clustering methods of
having a directed mode that allows fine-tuning of clusters of interest without considering the rest of the network
and allows examination of cluster interconnectivity, which is relevant for protein networks. Protein interaction

and complex information from the yeast Saccharomyces cerevisiae was used for evaluation [14].

2. Conclusion and Contribution to the society

Preventive medicine will follow as disease- perturbed networks can be used to identify drug targets—first for
therapy and later for prevention. Pharmacological intervention will focus on preventing disease-mediated
transitions, as well as reversing or terminating those that have occurred. This will require building a
fundamental understanding of the systems biology that underlies normal biological and pathological processes,

and the development of new technologies that will be required to achieve this goal.
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Computational biology and bioinformatics approaches have the potential to completely change the way drugs
are discovered and designed. Computational methods like classification and network-based algorithms can be
used to understand the mode of action and the efficacy of a given compound and to help elucidating the
pathophysiology of a disease. But these computational tools, in our opinion, may also be used in a different and
innovative way to promote a change of paradigm in how drugs are designed. In the pharmacological industry
there has already been a shift from symptomatic oriented drugs that can relieve the symptoms but not the cause
of the disease to pathology-based drugs whose targets are the genes and proteins involved in the etiology of the
disease. Drugs targeting the affected pathway have thus the potential to become therapeutic. A network
approach to drug design would examine the effect of drugs in the context of a network of relevant protein-
protein, regulatory and metabolic interactions. The end result would be the development of a drug that would hit
multiple targets selected in such a way as to decrease network integrity and so completely disrupt the
functioning of the network. The screening of a compound to quickly identify the proteins it interacts with gives
us all the necessary tools to identify and repair the disregulated biological pathway causing the disease, much as
an engineer would do to restore a malfunctioning electronic circuit. Cytoscape is a general-purpose, open-source
software environment for the large scale integration of molecular interaction network data. Dynamic states on
molecules and molecular interactions are handled as attributes on nodes and edges, whereas static hierarchical
data, such as protein-functional ontologies, are supported by use of annotations. The Cytoscape Core handles

basic features such as network layout and mapping of data attributes to visual display properties.

In the present work for the identification of mode of action of natural compound comparative expression
proteomics approach was applied. The complex genetic landscape and interaction networks were analyzed to
significantly identify the response of the compound. This approach gives protein based validation on a specific
natural compound as a potent therapeutic agent. Computational framework assessment on the data gives

percentage prediction on the natural compound’s potency as a therapeutic agent.

The application of systems biology to medical practice is the future of medicine. Its realization will see drug
discovery and the design of multiple drug therapies and therapeutic gene circuits being pursued just as occurs
now with modern, complex engineering products. Although the road ahead is long and winding, it leads to a
future where biology and medicine are transformed into precision engineering. In the near future, the most
pressing task is to investigate our identified sub networks in the laboratory. Because large interaction networks
are suspected to contain many false-positives, an initial experiment would be to verify that the interactions in
each sub network are reproducible and present under the subnet’s particular set of conditions. Routine network
screening has to be performed to define novel modes of regulation, to identify evolutionarily conserved

pathways, or to interrogate regulatory circuits responding to the entire spectrum of drugs and human diseases.
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