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Objectives (up to 3 lines):  

This project explores the potential of a lead compound identified in the Department of Molecular Chemistry (DCM) for the 
treatment of specific forms of Pompe disease. It combines biocomputational tools and molecular dynamics (MD) simulations to 
investigate its interaction with relevant variants of GAA with functional validation in cells affected by the mutations of interest. 

Abstract (up to 10 lines):  

Recent advances in computational chemistry have significantly influenced the field of structural biology. On the results provided 
by a first database screening performed by Dr John Rendu from the CHU Grenoble Alpes, the most relevant genetic variants of the 
GAA protein will be studied using biocomputational tools and molecular dynamics to evaluate the energetic impact of mutations 
on the GAA protein with and without the lead compound (PIPG-4). Starting from the crystallographic structures of the wild-type 
GAA (PDB 5NN3) and of GAA in complex with PIPG-4 (PDB 9GSV), several analytical tools, such as average deviation values (RMSD), 
fluctuations (RSMF) radius of gyration (RG), will be used to study the interaction of PIPG-4 with selected mutants. In parallel, cells 
carrying the selected mutations will be cultured in presence of PIPG-4 to evaluate its potential to rescue their intrinsic deficiency 
in GAA activity. The results of the proposed studies will constitute computational data serving for interconnecting genetic 
mutations to structural features of the GAA impacting its sensitivity to a treatment with PIPG-4, with the aim to define which 
mutations are susceptible to respond such treatment in a personalized medicine approach. 

Methods (up to 3 lines):  

Analysis of database, Molecular modeling software (AMBER), Bioinformatics tools 
Cell cultures, functional assays to measure GAA activity in cells carrying specific mutations 
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Requested domains of expertise (up to 5 keywords):  

Structural biology, Protein folding and stability, Bioinformatic tools, Molecular modelling, interest in Drug Design and connected 
scientific fields. 
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