
Abstract

The fields of bioinformatics and computational biology
involve refining biological data into biological
knowledge in a computational framework . Gene
Regulatory Networks (GRNs) represent an apex in
computational biology for facilitating the potential
discovery of triggering mechanisms and treatments
for high -profile diseases . We construct a Java
program to compute the strength of the relationships
between hundreds of genes from DNA microarray
data . Further, we visualize these relationships in a
graphical format for easy interpretation .

A Multidisciplinary Project

Bioinformatics involves skills from computer science
and engineering, mathematics and statistics, as well
as molecular and cellular biology . To undertake this
project, it was first necessary to solidify background
knowledge in each of these fields . In CS, Java coding
techniques were studied in order to make the
software more robust . In mathematics and statistics,
various data transformations and statistical methods
were studied for use in our computations . In
molecular and cellular biology, many bioinformatics
journal and conference papers were researched, as
well as text books, in addition to working with the
Translational Genomics Research Institute (TGen) .

ArrayViz Overview

Our software, called ArrayViz, reads in microarray
data in spreadsheet form and creates, for each gene,
an object which holds all given attributes for that
particular gene . Based on user input, the data is
then transformed mathematically, for example the
log 2 transform, before each gene pair is tested for a
statistical relation, such as the correlation coefficient
or mutual information .

Once the genes have all been compared with one
another, ArrayViz runs our back -end software, from
AT&T Research, called GraphViz . Once GraphViz
finishes processing the layout of the network, we
visualize it with help from software by jGraph, Ltd .
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1. Develop software to compute the strength of relationships between genes based on DNA microarray data 
2. Visualize these relationships in a graphical format for easy interpretation and quick information accessResearch Goals :

Sample Graph, Program Screens, and Multidisciplinary Make -up

Accomplishments

This semester marked the replacement of our old rendering code from Grappa with code from jGraph .
This allowed us to create an interactive output, which is still in its final development stages . Unlike
the former graphs (as pictured to the left), the new version (above) displays a graph where the gene
names can be seen by hovering the mouse over the vertex of interest . Right -clicking the vertex will
bring up a context menu, directly linking the user to public biological database queries for that
particular gene, for example, using Entrez . Also, an article describing the multidisciplinary approach
to this research project has been submitted for publication in the magazine ACM Crossroads .

Future Goals

Future development goals beyond the FURI program include the refinement of the new interactive
graph visualization, as well as the graphical user interface as a whole, in order to give the software a
more sophisticated look and feel, and to prepare it for future integration with other existing software .
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�‡ArrayViz

�‡Visualization

Disease Study Melanoma

Number of Genes 587

Data Transform log 2

Relation Correlation Coefficient

Threshold 0.77

Node Connections 356

Melanoma data with correlation coefficient across 
587 genes �± by ArrayViz
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Multidisciplinary Aspect of 
ArrayViz Development

ArrayViz Data Entry and Statistical Relation Selection

Mathematical Data Transformation Selection

Threshold Statistics and Selection


