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WHY DO NEUROSCIENTISTS NEED WHY DO NEUROSCIENTISTS NEED 
ee--INFRASTRUCTURES TO STUDY AND INFRASTRUCTURES TO STUDY AND 

TREAT ALZHEIMERTREAT ALZHEIMER’’S DISEASE?S DISEASE?
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Relatore
Note di presentazione
Alzheimer’s starts in the brain decades before memory problems and might be recognized it very early with appropriate exams.
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Relatore
Note di presentazione
Early diagnosis is the mandatory step to treatment with the last generation drugs, active on the etiological determinants of the disease.



Recipe to develop markers for AlzheimerRecipe to develop markers for Alzheimer’’s disease:s disease:
1. Large databases (‘0,000s) of very mildly affected patients
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Relatore
Note di presentazione
Developing markers for Alzheimer’s requires 5 ingredients:

1. Large databases, that are presently being collected worldwide



Recipe to develop markers for AlzheimerRecipe to develop markers for Alzheimer’’s disease:s disease:
1.Large databases (‘0,000s) of very mildly affected patients

2.Sophisticated algorithms for image analysis

Cortical thickness 
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Relatore
Note di presentazione
Sophisticated algorithms for image analysis such as measures of cortical thickness based on MR scans



Recipe to develop markers for AlzheimerRecipe to develop markers for Alzheimer’’s disease:s disease:
1.Large databases (‘0,000s) of very mildly affected patients

2.Sophisticated algorithms for image analysis
3.Sophisticated statistical models
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Relatore
Note di presentazione
Sophisticated statistical models that summarize in one single equation the structural and functional changes that take place in the brain in 3D over time





Recipe to develop markers for AlzheimerRecipe to develop markers for Alzheimer’’s disease:s disease:
1.Large databases (‘0,000s) of very mildly affected patients

2.Sophisticated algorithms for image analysis
3.Sophisticated statistical models

4.Powerful computational resources
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Relatore
Note di presentazione
Powerful computational resources such as those developed in FP7 Grid-and Géant-based neuGRID



http://www.geant.net/server/show/nav.2317
http://www.geant.net/server/show/nav.2317


FP7 neuGRID
Computational grid-

 
and Géant-based e-

 Infrastructure

• Includes world’s largest image databases on 
Alzheimer’s (US-ADNI, A-ADNI)

• Includes an advanced algorithm for cortical 
thickness extraction (McGill, Canada)

• Built general but to be expanded with more 
applications (i.e. stat models) when available

• Born with 450 cores, expandable “ad libitum”

Relatore
Note di presentazione
neuGRID includes all the above ingredients



Web Portal

• AJAX-based Portal
• CAS SSO Framework

• Grid Proxy Applet
• MyProxy Session
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Online Shell AccessOnline Shell Access

•• GSISSH Applet
• Access to Grid Infra.

• CIVET Pipeline gridified
• SFTP Facility to Upload

Data challenge on the whole grid 
infrastructure (9/2009) 

Cortical thickness extraction (CIVET)
6,500 image ADNI dataset

10 days

Relatore
Note di presentazione
And we have shown that it works by carrying out a muscular demonstration on thousands of MR images.



Recipe to develop markers for AlzheimerRecipe to develop markers for Alzheimer’’s disease:s disease:
1.Large databases (‘0,000s) of very mildly affected patients

2.Sophisticated algorithms for image analysis
3.Sophisticated statistical models

4.Powerful computational resources
5.Strong link with related international efforts

FP7 outGRID
A Worldwide e‐Infrastructure 

 for Computational 
 Neuroscientists

Relatore
Note di presentazione
The 5th ingredient (link with related international efforts) is present in neuGRID but will be expanded specifically by FP7 outGRID, aiming to make neuGRID interoperable…



FP7 outGRID
A Worldwide e‐Infrastructure for 

 Computational Neuroscientists

• Access to large image 
datasets
• Image analysis algorithms
• Grid-based high performance 
computing

• Image analysis algorithms
• Grid-based high performance 
computing

• Home to world largest image 
dataset on Alzheimer’s
• Image analysis algorithms
• Friendly Pipeline Interface
• Centralized high 
performance computing

Relatore
Note di presentazione
with the 2 other major infrastructures in the field (CBRAIN and LONI)



FP7 outGRID
A Worldwide e‐Infrastructure for 

 Computational Neuroscientists

OBJECTIVES
• Define activities (including research and development) 

and outline technical specifications for 
interoperability

• Foster, within the project’s lifetime, the maximum 
possible degree of interoperability allowed by this 
Support Action among the 3 infrastructures

• Lay the foundations for a larger research and 
development effort aimed to achieve full 
interoperability among the three infrastructures



FP7

FP7

THE GRAND VISION
A Worldwide e‐Infrastructure for Computational Neuroscientists

CAnet

Internet2.0 Géant

Relatore
Note di presentazione
The grand vision is the development of a worldwide computational infrastructure for computational neuroscientists



Markers for diagnosis and of disease activity

Diabetes Alzheimer’s

Diagnosis Glicaemia

• Atrophy greater than normal
• Lower glucose utilization
• Higher amyloid deposition
WITH SPECIFIC TOPOGRAPHY

Monitor 
treatment 
effect

Glycated 
hemoglobin

• Progression of atrophy
• Progression of  glucose 
under-utilization (PET)
WITH SPECIFIC TOPOGRAPHY
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Relatore
Note di presentazione
Recent studies indicate that accurate diagnostic and tracking markers can be developed based on biomedical images of structure and function (magnetic resonance and PET).
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