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•  Catalytic mechanism with atomic detail 
•  DG of each elementary reaction step 
•  Transition state structure 
•  Inhibition mechanism with atomic detail 
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•  Effect of Ala mutations in binding free energy 
•  Mapping of protein:protein interfaces  
•  Hot-spot detection 
•  Based in MM-PBSA but as accurate as TI 
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•  MADAMM – flexible receptor docking 
•  CompASM –Alanine Scanning Mutagenesis 
•  VSLab- Virtual Screening Laboratory 
•  VolArea – Molecular area and volume 
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•  Virtual Screening 
•  Scoring functions 
•  Hit to Lead Optimization 
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1. Challenges Facing the Simulation of Biomolecular systems  
 
2. Enzymatic Catalysis. 
2.1. Basics about enzyme catalysis. 
2.2. Why are enzymes so difficult to simulate?  
2.3. Determination the chemical mechanism of an enzymatic reaction. 
2.4. Examples. 
  
3. Molecular Dynamics/Free Energy Calculations. 
3.1. Principles of molecular dynamics simulations. 
3.2. Challenges for the simulation of biomolecules. 
3.3. Methods for free energy calculation 
3.4. Examples. 
  
4. Computational Mutagenesis. 
4.1. The anatomy of protein interfaces. 
4.2. Alanine Scanning Mutagenesis to probe the energetics of protein complexation. 
4.3. Examples. 
  
5. Molecular docking and Virtual Screening 
5.1. Challenges for computational drug discovery. 
5.2. Virtual Screening. 
5.3. Molecular Docking. 
5.4. Examples. 
 
6. Final Exam 
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