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Presentation

The face of biological research has evolved at an
alarming rate over the last two decades. From a
one-gene/one-protein analysis it has borne
witness to a multitude of technologies that
allows us to capture and integrate a vast amount
of information generated by high throughput
methods such as DNA microarrays, siRNA
knock-down and protein-protein interactions.
While a wealth of information is present on the
interaction of the genes and proteins, the exact
stoichiometry and precise kinetics still evades
our technologies and understanding. In such
situation, one could either wait to gather the
crucial information on the precise biochemical
processes or choose to model the flow of
information in genetic regulatory networks. In
this project we chose the latter as we think that
the information is sufficient already to identify
qualitative behavior of the studied biological
system. We also believe that enabling such kind
of approaches should further the understanding
of the design and identifications of keys
elements that dictate cell fate.

Goal
The goal of the project is to develop algorithms

Publication:

for reconstructing GRN from microarray data
and methods for performing in silico
experiments on these networks. The techniques
developed are at the interface of knowledge
from the fields of Electronic Design Automation,
Model Checking and Verification, and Machine
Learning.

We have developed a tool called GenYsis for
modeling dynamics of gene regulatory networks
using Binary Decision Diagrams (BDDs).
GenYsis can find steady states of the regulatory
networks. These steady states reflect the fate of
the cell (corresponding to the network). In
addition genYsis can perform in silico gene
perturbation experiments on these networks.
Such experiments can help biologists to
understand the cell behavior and they can use
this tool in more advanced cases for modeling
the immune systems.

GenYsis is being constantly extended to add
new functionalities. Currently we are extending
this tool for automatic reconstruction of Gene
Regulatory networks from high throughput data
like micro arrays.
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