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Mutations on isocitrate dehydrogenase (IDH) 1 and 2 at 172nd position leads to gain of function with subsequent loss of function. This effect of mutation is termed as neomorphic enzyme activity. Mutant IDHs produce excess amounts of oncometabolite D-2-Hydroxyglutarate (D-2-HG) and in normal physiology D-2-HG is a by-product of IDH’s catalysis, produced in very minute levels. Both the isozymes have 73% of structural similarity and follow different conformational preferences. The current research on IDHs is focussed to reduce the accumulation of D-2-HG, hence inhibiting the mutant forms of the isozymes. In the present study, we used the several pharmacoinformatics approaches to find an appropriate solution for this.  As the first step of the study, using molecular dynamics simulations, we explored the binding site and structural changes that occur in the IDH proteins due to its open and close conformations. MDS was performed for 300ns for ten complexes including wild, mutant substrate and allosteric inhibitor bound complexes. The analyses revealed a novel particular secondary structural motifs of the two triads Q138-Y139-R140 and L288-G289-M290. The study also showed specific microenvironment features that corresponds to several protein conformations. Using the analyses of MD, we also developed different knowledge based pharmacophore models for both mutant IDH 1 and 2 followed by virtual screening of commercial databases. Further, we funneled out the screened molecules using molecular docking studies. These studies helped us to obtain 5 highly selective and potential molecules for mutant IDH1 and 2.
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