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	Summary

of

2012 activities
	In 2012, collaboration between CNU, KISTI and LPC Clermont-Ferrand focused continuously on a potential drug target, the 3CLpro protein, to fight SARS and NS2B/3 protein to fight Dengue virus. Data challenges were deployed by LPC Clermont-Ferrand and KISTI while CNU contributed to the analysis of the results.
The 3C-like protease (3CLpro) of severe acute respiratory syndrome associated coronavirus (SARS-CoV) is vital for SARS-CoV replication and is a promising drug target. Structure based virtual screening of 308 307 chemical compounds was performed using the computation tool Autodock 3.0.5 on a WISDOM Production Environment. The top 1468 ranked compounds with free binding energy ranging from −14.0 to −17.09 kcal mol−1 were selected to check the hydrogen bond interaction with amino acid residues in the active site of 3CLpro. Fifty-three compounds from 35 main groups were tested in an in vitro assay for inhibition of 3CLpro expressed by Escherichia coli. Seven of the 53 compounds were selected; their IC50ranged from 38.57 ± 2.41 to 101.38 ± 3.27 μM. Two strong 3CLpro inhibitors were further identified as competitive inhibitors of 3CLpro with Ki values of 9.11 ± 1.6 and 9.93 ± 0.44 μM. Hydrophobic and hydrogen bond interactions of compound with amino acid residues in the active site of 3CLpro were also identified.
Regarding Dengue, we prepared the active target protein; NS3. The discovery of potent therapeutic compounds against dengue virus is urgently needed because of the increasing number of dengue fever cases in endemic countries as well as the large number of travelers from non-endemic countries. Non-structural 3 (NS3) is one of two dengue virus proteins that carries out all enzymatic activities needed for polyprotein processing and genome replication and is considered to be amenable to antiviral inhibition by analogy. Dengue virus type 4 NS3, a multifunctional protein, requires the presence of a cofactor encoded by the upstream 40 aa of the NS2B sequence to exhibit proteolytic activity. We will continuously conduct data challenge using WISDOM and/or HTCaaS system in KISTI.
On the French side, efforts have focused on improving the performances of virtual screening computations on distributed computing infrastructures. In WISDOM early days, deployment of docking computations were done very successfully but also very inefficiently. Jobs that crashed on the grid were resubmitted as many times as needed without really optimizing the amount of resources consumed in the process. As a result, more than one millennium of computing resources has been used since 2006. To improve the cost effectiveness of the in silico drug discovery approach, new workload strategies have been elaborated in 2012 to speed-up docking computations on distributed computing infrastructures. These strategies were compared using SimGrid, a simulation toolkit that allows the modeling of a distributed computing architecture. 
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