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Grid Computing and the Combat against Neglected Diseases
Motivation

Grid computing is currently developing into a major driving force for new approaches towards collaborative large scale science. Several national and international eScience programs have fostered collaboration between researchers from different scientific domains and the first large scale experiments on grids infrastructures such as EGEE are underway. 

In the biomedical community, grid computing has initiated several projects on large scale in silico drug screening approaches. The project WISDOM (Wide In Silico Docking On Malaria)
 was amongst the first projects in the public domain that made use of grid enabled in silico docking to simulate the interaction of potential drugs with target proteins. In silico docking is the first step in the virtual screening process, which is one of the most promising approaches to speed-up and to reduce the costs of the development of new drugs. WISDOM was organised in the course of the first biomedical data challenge for drug discovery on the EGEE grid production service and was effectively run between 11 July 2005 and 31 August 2005. In the course of this first real large scale biomedical application on EGEE, we have executed more than 46 million individual docking experiments. 

WISDOM is just one project amongst others that aim at the identification of potential new cures for neglected diseases. The DENGUE project
 initiated by Prof. Torsten Schwede at Biozentrum Basel is also using in silico docking to identify new potential compounds directed against proteins that mediate essential functions for dengue virus infection and replication. The AFRICA@home project
 is a grid based project aiming at improving epidemiological monitoring of Malaria in Africa. The impressive momentum that has been generated through these grid projects has in turn attracted the attention of several biochemical, pharmaceutical and molecular biology laboratories. Following the press release of the WISDOM data challenge we have been contacted by several groups working on the molecular physiology of pathogens. Thus, our grid projects have the potential to transform into true eScience projects, integrating in silico research with experimental biology and chemistry. Closing the circle between experiments in the physical world and virtual experiments in silico all of a sudden turns into a realistic perspective for the near future. 
Mission

Catalysed by WISDOM and related projects we have started to establish a community of researchers who share the vision of applying eScience approaches to fight neglected diseases such as Malaria, Dengue or Human African Trypanosomiasis. We are also sharing the view that the grid allows us now for the first time to perform large scale in silico experiments that we could not do before. Moreover, we all aim at a tight integration of our in silico approaches with physical world laboratory experiments as they are done by our colleagues in the molecular biology, biochemistry and combinatorial chemistry labs. 

Projects like WISDOM have demonstrated that large scale virtual screening can successfully be executed on the grid infrastructures available to the scientific community. We believe that it is now time to set up a larger framework of research groups to coordinate our work and to make use of the potential synergy that exists between our different activities. Based on the grid we could set up several virtual communities that use the compute infrastructures currently being established in the course of national and EU projects. Through the tight integration of our partners in the experimental laboratories, in particular the experts from the field of pharmaceutical research, we can critically evaluate the results of our virtual screening approaches. Expensive and time consuming experiments such as the synthesis and testing of candidate compounds in physical screening approaches can be made more efficient through iterations between in silico and physical experiments. 

Our goal is to establish a framework of groups of different stakeholders:

· grid researchers

· life science informatics experts

· molecular biology and molecular parasitology experts

· organic chemistry and pharmaceutical chemistry experts

· national and international health organisations 

· national and international research organisations

· private enterprises interested in fighting neglected diseases

· private research foundations interested in fighting neglected diseases

On different occasions we have been discussing our concepts to use the grid for the fight against neglected diseases. HealthGrid meetings
 and the PharmaGRID retreats
 have seen intense discussions; and a white paper
 on the perspectives of grid computing in biomedical research and health management has been produced. 

We believe that it is now time to do the next step. We are starting now a series of events to set up a framework that coordinates and supports our initiatives and projects. In particular, we aim at developing concepts for the integration of experimental biology and chemistry labs to ensure proper follow-up of the in silico screening in the real world. Moreover, we want to bring together the stakeholders listed above to discuss the perspectives of our research activities for health management in those countries affected by neglected diseases. 

Organization of Events

The following series of events is intended to bring forward the building of a framework for grid based projects on neglected diseases:

WISDOM open day

Friday, 16 of December, Bonn-Aachen International Centre for Information Technology (B-IT), Bonn, Germany 

Organizers: 
Fraunhofer Institute SCAI, Sankt Augustin, Germany

LPC (CNRS/IN2P3), Clermont-Ferrand, France

Contact: 

Martin Hofmann [martin.hofmann@scai.fraunhofer.de]

Nicolas Jacq, [jacq@clermont.in2p3.fr]

Online registration available 

http://www.scai.fraunhofer.de/wisdom_openday.html?&L=1
Agenda:

09:00 
Welcome 






Martin Hofmann, SCAI

09:15
Grid Computing and neglected diseases


Vincent Breton, IN2P3

09:45
The WISDOM project 





Nicolas Jacq, IN2P3

10:15 
Analysis of WISDOM results




Marc Zimmermann, SCAI

10:45 
coffee break

11:15
The Dengue project





Torsten Schwede, 









Biozentrum Basel

11:45
AFRICA@home





Francois Grey, CERN

12:15
lunch



13:30
WHO view on grids for neglected diseases


Brian Williams, WHO

14:15
EU eHealth viewpoint





N.N. (Ilias Iakovidis ?), EU

15:00
coffee break

15:30
open discussion on bundling activities



all

17:30
summary of roadmap and next steps



Martin Hofmann

18:00
closing of workshop
Invited participants:
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Solomon Nwaka


Randy J. Hinrichs


Fabrizio Gagliardi

Tony Hey



M. de Francesco


D. Perrin
T. Wells



Manuel Peitsch


Derek J. Chadwick
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Pierre Peyret


Emmanuel Cornillot

Hubert Denise


Silvano de Gennaro


François Grey

David Fergusson


Dieter Kranzlmüller


Rick Stevens

Michael Papka


Mary Spada


Warren Matthews

Mary Kratz


Yannick Legré


Howard Bilofsky

Guy Londsdale


Francis Daumas


Sofie Norager

Jean-Marc Auger


Nicolas Grandjean


Matthias Rarey

Karima Boubequeur

David De Roure 


Frank Schlie-Roosen

Wolfgang Boch


Ilias Iakovidis


- Grid Computing for the combat against neglected diseases: next event -

First Tuesday @ CERN event

Distributed Computing for Global Health

Thursday 8 December 2005, 17:00-21:00

Main Auditorium, CERN

Confirmed speakers:

Brian Williams, WHO, Geneva
Vincent Breton, CNRS / IN2P3, Clermont-Ferrand

Torsten Schwede, Biozentrum Basel

Tom Smith, Swiss Tropical Institute

More details will be posted on www.rezonance.ch next week

� See http://wisdom.eu-egee.fr/ and http://public.eu-egee.org/news/fullstory.php?news_id=53 


� See http://www.swissbiogrid.com/project_and_proof.html


� See http://www.isfswb.org/ 


� See http://www.healthgrid.org/ 


� See http://www.pharmagrid.com/images/PharmaGRIDflyer020604.pdf 


� See http://whitepaper.healthgrid.org/ 





