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1. General introduction to bioinformatics. 

 

2. Databases in biology: 

  ->  2.1. Introduction to databases in general. 

  ->  2.2. Databases for the primary structure of Proteins and Nucleic Acids, access and usage. 

  ->  2.3. Sequence Alignment concepts, methods and applications. 

  ->  2.4. Databases for the structural data of Proteins and Nucleic Acids, access and usage. 

  ->  2.5. Structural Alignment concepts, methods and applications. 

 

3. Algorithm in biology: 

  ->  3.1. Introduction to Algorithms in general. 

  ->  3.2. Sequence Alignment algorithms and weighing matrices. 

  ->  3.3. Structural Alignment algorithms and weighing matrices. 

  ->  3.4. 3D-Structure prediction algorithms and applications. 

 



4. Macromolecules 3D-structure determination methods; strengths and weaknesses: 

  ->  4.1. Concepts of X-ray Crystallography Method. 

  ->  4.2  Concepts of Synchrotron X-Ray Diffraction Method. 

  ->  4.3. Concepts of Nuclear Magnetic Resonance Method. 

  ->  4.4. Concepts of Cryo-Electron Microscope Method. 

  ->  4.5. Concepts of SAXS Method. 

 

5. Analyse de la structure 3-Dimentionel des Macromolecules (protéines et acides nucléiques): 

  ->  5.1. Methods of macromolecular structure analysis. 

  ->  5.2. Evaluation of macromolecular structure. 

  ->  5.3. Impact of macromolecular structure quality on understanding the biological function. 

 



6. Molecular modeling of 3D-structure and function of proteins:  

  ->  6.1 Concepts. 

  ->  6.2 Algorithms. 

  ->  6.3 Methods. 

  ->  6.4 Applications.   

  ->  6.5 Reliability of the generated models and conclusions. 

 

7. Ligands Binding and Drug Design:  

  ->  7.1 Introduction about Ligands and Drugs. 

  ->  7.2 Calculation of Ligands Binding Environment and Active Site. 

  ->  7.3 Macromolecular binding motifs and Ligands. 

  ->  7.4 Drug Design concepts and applications. 

  ->  7.5 Modeling new drugs and Technics of Molecular Docking. 



  

 

Course material is found at:  

                http://www.bioinformaticstools.org/Masters/ 
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