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BioinfoGRID Project

. 

• The BIOINFOGRID project proposes to combine the 
Bioinformatics services and applications for molecular 
biology users with the Grid Infrastructure by EGEE and 
EGEEII projects.

• In the BIOINFOGRID initiative we plan to evaluate 
genomics, transcriptomics, proteomics and molecular 
dynamics applications studies based on GRID 
technology.

• The project start date:   1st   January     2006
• The project finish date:  31    December 2007
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Genomics applications in GRID

Aim : use of computational GRID to analyse molecular 
biological data at the genomic scale

Description  
• GRID Bioinformatics User Tools: unification of larger 

groups of bioinformatics tools into single analytical steps 
and their optimization for GRID

• GRID analysis of cDNA data: computer- aided functional 
annotation of cDNAs in order to optimize sensitivity and 
specificity
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Genomics applications in GRID

• GRID analysis of genomic databases: integration of 
precomputed data, gene identification, differentiation of 
pseudogenes, comparative  genome analysis, etc.

• Multiple alignments: testing of new algorithms for 
computationally very demanding alignment procedures, 
optimization for GRID.



6Milanesi Luciano Workshop: Bioinfogrid HealthGrid 2007 24th > 27th April 2007 Geneva, Switzerland

Proteomics Applications in GRID

Aim : use of computational GRIDs to analysis 
molecular biological data in proteomics

Description
• Perform functional protein analysis in GRID by using 

the  functional protein domain annotations on large protein 
families using GRID and related databases.
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Proteomics Applications in GRID

• Protein surface calculation in GRID. :  the grid will be 
used to elaborate the volumetric description of the protein 
obtaining a precise representation of the corresponding 
surface. 
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Transcriptomics applications

Aim : use of computational GRIDs to analyse 
trascriptomics data and to perform application of 
Phylogenetic methods based on estimates trees.

Description
• To perform algorithmic tools for gene expression data 

analysis in GRID: evaluate the computational tools for 
extracting biologically significant information from gene 
expression data. 

• Algorithms will focus on clustering steady state and time 
series gene expression data, multiple testing and meta 
analysis of different microarray experiments from different 
groups, and identification of transcription sites.
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Phylogenetic application  in GRID  

• Phylogenetics : Reconstructing the evolutionary history of 
a group of taxa is major research thrust in computational 
biology and a standard part of exploratory sequence 
analysis. An evolutionary history not only gives 
relationships among taxa, but also an important tool for 
inferring the universal tree of life, inferring structural, 
physiological, and biochemical properties of sequences 
from other similar sequences, and reconstruction of tissue 
evolution. 
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Database Applications in GRID

Aim : To mange the biological database, by using the 
GRID infrastructure. 

Description
• Biological database on GRID: these databases will be 

complemented by others that are publicly available in 
Internet, by using GRID and web services where 
appropriate. 

• Functional Analogous Finder: By using the GO terms 
and the associations to gene products it is possible to 
compare the total associated GO terms and their 
ascending parents to validate the functional analogy 
between two gene products
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Networking  resources

Data analysis specific for bioinformatics allow the user to 
store and search genetics data, with direct access to the 
data files and application on GRID servers.

Researchers 
perform their 
activities 
regardless 
geographical 
location, interact 
with colleagues, 
share and access 
data

Scientific instruments and 
experiments provide huge 
amount of data from 
microarray
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Networks of people

: European grid infrastructure : European grid project

EELA

EUMedGrid EUChinaGrid

: Regional/national grid infrastructure

Auvergrid EGEE

TWGrid

EMBRACE BioinfoGrid
SHARE
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A grid for Malaria and Avian Influenza

Use the grid technology to foster research and development 
on malaria and other neglected diseases

Univ. Los Andes:
Biological targets, 

Malaria biology

LPC Clermont-Ferrand:
Biomedical grid

SCAI Fraunhofer:
Knowledge extraction,

Chemoinformatics 

Univ. Modena:
Biological targets, 

Molecular Dynamics

ITB CNR:
Bioinformatics,

Molecular modelling

Univ. Pretoria:
Bioinformatics, 
Malaria biology

Academica Sinica:
Grid user interface 

Contacts also established with WHO, Microsoft, TATRC, Argonne, SDSC, SERONO, NOVARTIS, Sanofi-
Aventis, Hospitals in subsaharian Africa, 

HealthGrid:
Biomedical grid, 
Dissemination

CEA, Acamba project:
Biological targets, 
Chemogenomics

BioinfoGRID:
Bioinformatics Grid
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System Biology for Health
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Systems Biology Approach

• Systems biology studies how biological functions emerge
from the protein-protein interactions in the living systems; 

• The complexity of this biological process relies in the high 
number of genes and networks of protein interactions involved 
in;

• The quantification of the behavior of each cell cycle 

components has a crucial role in the understanding the complex 

mechanism of cell cycle regulation.
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Cell Cycle Modeling

•• What is modeling?What is modeling?
– The act of representing something, usually on a smaller 

scale (general definition)
– Design and analysis of a mathematical representation of a 

biological system to outline unknown properties of the 
system, the emergent properties (systems biology 
definition)  
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Problems related to modeling

• Simulation of an ODE system is possible on a single 
workstation: the numerical integration of an ODE system is 
not very time consuming

• Parameter estimation, the evaluation of the best set of 
parameters which define the model relating to a specific 
experimental dataset, requires High Performance 
Computing techniques since the complexity of finding the 
best solution to modelling.

• The estimation of the kinetic parameters in silico is performed 
by fitting the data by computing a number of ODE 
systems with different parameters and verifying the best 
solution.
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Cell Cycle Database Model Section



19Milanesi Luciano Workshop: Bioinfogrid HealthGrid 2007 24th > 27th April 2007 Geneva, Switzerland

SBML Data Structure

SBML modelSBML model

SBML visualizationSBML visualization

Converter

MathML to HTML
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Simulation Section

Users can: Users can: 

Change parameter values and protein Change parameter values and protein 

initial concentrationinitial concentration

Select the ODE solverSelect the ODE solver
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Simulation Section

2D plot: image exported in png using GnuPlot2D plot: image exported in png using GnuPlot

The simulation of a single ODE 
system describing a cell cycle model 
is possible
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Tissue Microarray technology

Genes and proteins detection
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GRID Node

AMGA 
SERVER

TMA on GRID

SE

UI

CE SE CE

CE

SE

elaboration

elaboration

elaboration

GRID Node
GRID NodeEdge detection on every 

TMA on GRID having 
“age”>80 AND 

“gender”=F AND 
“desease”=colon cancer
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• BioinfoGRID
http://www.bioinfogrid.eu

• EGEE Enabling Grid for E-
science project 
http://www.eu.egee.org

• FIRB-MIUR LITBIO: Laboratory 
for Interdisciplinary Technologies 
in Bioinformatics 
http://www.litbio.org, 
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