Data integration in systems biology: characterization of

biological phenomena from structural and functional
information

Ronaldo Fumio Hashimoto

Institute of Mathematics and Statists
University of Sao Paulo
Brazil

Project MSR-FAPESP 2011-2013

Ronaldo Fumio Hashimoto (IME-USP) Data Integration in Systems Biology 1/28



Summary

Motivation
Our Approach
Domain Partners

Research Team

Ronaldo Fumio Hashimoto (IME-USP) Data Integration in Systems Biology 2/ 28



Motivation
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Biological Molecules Interactions

The Cell Cycle

Cell with chromosomes in the nucleus
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Li et al. PNAS 2004
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Cell Activity to Data Sets

Data-intensive knowledge discovery
and

Central dogma of biology .
systems biology
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Heterogeneous, complex, distributed databases
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Our Approach
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Steps for Gene Regulatory Network Inference

Set of Microarrays




Steps for Gene Regulatory Network Inference
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teps for Gene Regulatory Network Inference
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Steps for Gene Regulatory Network Inference

Inference Procedure |————
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Tool for Knowlegde Discovery

Network Results:
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Lopes et al. Feature Selection Environment for Genomic Applications, BMC Informatics, 2008.
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Challenges of Using Gene Expression Data

Gene Regulatory

Network Inference
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Challenges of Using Gene Expression Data

Gene Regulatory
Network Inference
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Challenges of Using Gene Expression Data
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Challenges of Using Gene Expression Data
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Challenges of Using Gene Expression Data

Information
about the
Biological
Organism
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Our Proposal
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Our Proposal

Network

Incorporation
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Our Proposal
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Our Proposal

Incorporation
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Our Proposal
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Domain Partners
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Ronaldo Fumio Hashimoto (IME-USP) Data Integration in Systems Biology 24 /28



Research Team

Marcos
Buckeric
Moreirz
Filho

= o
Julio C;

Monte Edward R.
FM-USP Dougherty

Albert
13 TGen

IPq-USP Research Team

naldo Fumio

Data Integration in Systems B

ology




Research Team

Marco
Buckeridg

Robert:
Tarcondes
r Jr.
Julio C

Monte Edward R.
Dougherty

TGen Ronald
Fumio
Hashimoto

e
TPq-USP Rescarch Team IME-USP

Marcos
Bucke

André
Fujita

David
g ) : Correa
l<‘\{|.~ A&M TE Martins Jr.
University
arlos
da Silva
Rozante

tins
Lopes

naldo Fumio USP) Data Integration



Ongoing Research
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