
HAL Id: in2p3-00114374
https://hal.in2p3.fr/in2p3-00114374

Submitted on 16 Nov 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

In Silico Docking on Grid Infrastructure to Accelerate
Structure-based Design Against Influenza A

Neuraminidases
N. Jacq, Vincent Breton, H.-C. Lee, J. Salzemann, H.-Y. Chen, L. Milanesi,

Y.-T. Wu

To cite this version:
N. Jacq, Vincent Breton, H.-C. Lee, J. Salzemann, H.-Y. Chen, et al.. In Silico Docking on Grid
Infrastructure to Accelerate Structure-based Design Against Influenza A Neuraminidases. First Inter-
national Conference on Avian Influenza in Humans, Jun 2006, Paris, France. �in2p3-00114374�

https://hal.in2p3.fr/in2p3-00114374
https://hal.archives-ouvertes.fr


In Silico Docking on Grid Infrastructure to Accelerate Structure-based Design Against 

Influenza A Neuraminidases 

 

N. Jacq
1
, H.C. Lee

2
, J. Salzemann

1
, H.Y. Chen

2
, L. Milanesi

3
, Y.T. Wu

4
, V. Breton

1
 

 
1
 Laboratoire de Physique Corpusculaire de Clermont-Ferrand, CNRS/IN2P3, France 

2
 Grid Computing Centre, Academia Sinica, Taiwan 

3
 Institute for Biomedical Technologies, CNR, Italy 

4
 Genomics Research Center, Academia Sinica, Taiwan 

 

The H5N1 virus transmission to human has been observed since 1997, but there has been 

experience of the subtype N1 at least since 1918. However, scientists showed that the N1 and 

N2 subtypes could evolve into variants under drug stress. Therefore, our initiative is going to 

study the impact of point mutation on drug resistance. The goal is to screen a large set of 

compounds against the same target, the influenza A neuraminidase, with various structures 

predicted from homology methods thanks to grid infrastructure.  

 

Viral neuraminidase is an enzyme that helps the virus to proliferate and infect more cells, 

which makes drug resistance a potential concern in case of influenza pandemic. Moreover, the 

N1 target protein is known to evolve into variants if it comes under drug stress, consequently 

affecting the efficacy of the present drugs. The idea is to compile the results from in silico 

screening to know the kinds of compounds and chemical groups (fragments) to be equipped 

for blocking the active neuraminidases if mutations are to occur at some specific sites. With 

the help of the high-speed computing and huge data managing capabilities of a grid 

infrastructure, possible drug components can be screened and studied very rapidly by the 

available computer modelling application. A grid shares computer power and data storage 

capacity over the Internet. 

During April and may, we have analysed 300,000 possible drug components against 8 

different target structures of influenza A neuraminidases using the EGEE (Enabling Grid for 

E-sciencE), AuverGrid and TWGrid grid infrastructures. About 1500 computers were used 

during 5 weeks – the equivalent of 100 years on a single computer. More than 60 000 output 

files with a data volume of 1400 GB were created and stored in a database. Potential drug 

compounds against avian flu are now being identified and ranked according to the binding 

energies of the docked models. 1000 of topmost ranked docked complexes will be refined 

with interaction potential and re-ranked. At least 50 compounds will be assayed 

experimentally at identified laboratories. 

 

Using the Grid to identify the most promising leads for biological tests could speed up the 

development process for drugs against the influenza virus. It frees up medicinal chemists’ 

time to better respond to instant, large-scale threats. Moreover, they can concentrate their 

biological assays in the laboratory on the most promising components, the ones they expect to 

have the greatest impact. 

 


