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Systems biology is widely applied in translational biomedicine in models, are most used in systems biology. The large-scale data obtained
order to understand and analyze the gene behavior in cellular models from high-throughput techniques including the protein and gene
over the known biologic pathways. The field is mainly devoted to expression results are generally clustered with the top-down model. On
coordinate the simulation and biological efforts on challenging with the other hand, the bottom-down model is applied to relatively small
bioinformatics and other related areas (OMICS). The main goals data. It is obvious that the use of clustering approaches such as K-means

of systems biology lie on the clustering of gene profiles, targeting of ~ and MCL depends on the primary data and the system understanding
ligands, integrating and developing of biologic networks by analyzing  of study.
high-throughput data. Furthermore, it studies the global behavior of

components rather than their individual characteristics [1]. Enrichment

The networks can be improved by apps in the viewer tools

Annotation (Cytoscape and String). The network components including nodes and
The experimental results obtained in each investigation could be  edges may be enriched manually by bioinformatics databases (such
enriched with other data. There are many databases that prepare these ~ as BioMart) or automatically by the compatible plugins. The network
data on the basis of genome, transcription and proteome studies. The ~ processing by annotating data can clear the understanding of disease
data can also be obtained from the bioinformatics databases that prepare  mechanism, signaling integration and gene regulatory systems [3].

the molecular and cellular characteristics of network components. Some
of databases most used to annotate in systems biology are reported in

Table 1. BioMart (biomart.org) and 12D (ophid.utoronto.ca) are other TMEEX

assembled databases that might be used in the enrichment of results.

The efforts on the enrichment quality are progressively managed by . A 1C

plugins on networks. .\Ty/ S .

Clustering i = s (TP ANBLY
Several clustering models are presented and applied to construct the /,_._\I'\E‘_?_EE’I

biologic networks. A network refers to a collection of nodes contacted (TaFs |

to edges. Basically, the models are able to build the network blocks, by i PN

known as hubs. Each hub presents the local contacts of several nodes on '—If'F}i

the network. Although the hubs obtain the smallest operation units and ~

may indicate the network functional or structural parts, other inter-hub '@ GTF?F" "W

coordinators are the most important linkers to build the network global TF2F2 a

motifs and modules. The data networking may manually be constructed i { _
after annotating the data. However, network analysis depends on the A4 SEMA';"‘* (caz] RELJ' FDXLMRFL
data integration, topology properties and organization characteristics B

[2]. @
Method migie
SRz cfin
Topological characteristics including network centrality and Sirann Q’M,Z
connectivity are resulted on the modeling techniques. Commonly, MEDZ

two computational methods, known as top-down and bottom-down Figure 1: Gene co-expression network. The nodes and edges show the

expression levels and scores predicted from enrichment of data (GEO;

Category Database Web GDS3973) [4].
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Biochemical Networks

Based on the interest of biochemists and biologists, the systems
biology improves understanding of cellular events by the system-wide
analyses of proteome, genome and transcriptome. This approach opens
wide areas to study the molecular interaction, gene regulatory, cell
signaling, disease mechanism and response networks. Figure 1 show
a protein-protein interaction (PPI) network obtained from gene co-
expression data (GEO; GDS3973, DU145 cell line).

Perspectives

Although systems biology is improving our understanding of
disease mechanisms, treatment responses and signaling integrations
but its application depends on the advances of tools and bioinformatics.
The main challenges can be considered on the scoring approaches of
OMICS data, most described as interactome, and computational tools
to annotate the network components. Furthermore, the improvement

of clustering methods can effectively improve the global network
construction [5].
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