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INTRODUCTION
Studying protein-protein interactions (PPI) is important, through study it is possible to understand

how it affects gene repression in different scenarios or how gene expression processes are affected

when a certain drug is applied.

The interconnection of information within the biological network is represented in bioinformatics

tools for its study, in which the nodes, axes and their interactions can be analyzed. These have the

particularity of being unevenly distributed, within networks some nodes act as concentrators, this

means that they have a high degree of connection, which in practice allows us to identify satellite

genes.

The structure and dynamics of networks are independent of size, in such a way that the probability 
that a node in the network connects with others follows an exponential relationship considering 

the number of nodes in the network..

MATERIALS AND METHODS

For the biological network, the file galFiltered.sif is used, for the attributes the file

galExpData.csv is used. These files contain information on yeast GAL gene expression data

from transcriptional regulation studies.

The files have eight columns, the first two describe characteristics that identify the gene, the

next six represent three different experimental conditions (gal1R, gal4R, gal80R) in each of

them the expression of a particular gene has been repressed gal1, gal4 and gal80

respectively. Therefore, each condition has two columns, one for the eigenvalue of

expression and the other for the significance value.

Other parameters in the tool allow to visualize the network with characteristics such as color
of the nodes to represent repression or overexpression of genes, as well as to observe
clusters of genes that have common characteristics, to see the characterization of expression
or overexpression.

MAIN RESULTS
We visualize the biological network with its components, the expression network of the GAL4 and

GAL11 gene regulation subnetwork resulting from the application of the different experimental cases

analyzed by repressing Gal1, Gal4, Gal80 respectively.

We visualize differentially expressed genes by applying the Hierarchical Cluster algorithm as well as
the K-means Cluster algorithm, with these results we can verify that the differentially expressed
genes coincide.

DISCUSSION
Proteins rarely work in isolation, but rather it is the supramolecular organization of proteins
in complexes and machines molecular factors that are crucial to carry out biological
function. The detection of protein complexes on a global scale by therefore, it is one of the
most important missions in proteomics.
We can verify if there is an existing connection between two nodes thanks to the options
offered by the Cytoscape tool, in this case the Clustering Coefficient or transitivity allows us
to quantify the probability that adjacent nodes are connected or not, if there is a value of 1
their nodes are connected and if we obtain a value of 0 there is no connection between
them.
In Biological Networks, Small World Networks are very frequent, this is a type of graph
where most nodes are not neighbors to each other, however, these can be reached from
any source node through a relatively short number jumping between them. We have
applied the Watts and Strogatz model, the same as with the initial parameters that is
defined, creates a network with a very high value for the minimum mean path, however,
with some modifications made to it, can be verified that this minimum path takes a value
more adjusted to reality without affecting the clustering coefficient.
However biological networks are not scale-free networks, in a graph, the Degree of a node
is defined as the number of connections that enter that node. In Free-Scale Networks,
there are many little connected nodes, while highly connected nodes (hubs) are very rare.
It is said that the distribution of nodes in free of scale networks follows a power law P (k).

CONCLUSIONS
Today's tools show a great advance in their design and conception since through the

different utilities they bring allow us to solve problems that can be present in the different

investigations that we carry out. A very important resource are the graphs, as it is shown in

the development of this work, since many details are not as visible by performing a tabular

analysis only.

In biological networks that are normally extensive, the application of filters allow us to

improve the visualization of certain areas in which the objectives of our study are focused,

this is important when limiting the observation of the data.

Detection of PPI or DNA-protein interactions is very important within the scope of

proteomics, and in general in genetics since it offers the possibility of finding ways of genetic

expression which within these studies is very important for the detection of diseases as well

as to determine harmful reactions of the body to medications, which would lead to an

improvement in the quality of life of individuals.
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Figure 1. Expression of the GAL4 and GAL11 Gene Regulation Subnetwork result of the application of
the different experimental cases analyzed repressing Gal1, Gal4, Gal80 respectively.

Figure 2. Hierarchical Cluster Application, to view Genes Differentially Expressed.

Figure 3. Application of Cluster K-means, to see Genes Differentially Expressed.


