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Conformational Flexibility
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Isothermal Calorimetry :          01 Dec. 14:00 – 15h30   
Surface Plasmon Resonance:   01 Dec. 15:30 – 17:00
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Homology Modelling

?

DSITYRVRKGDSLSSIAKRHGVNIK
DVMRWNSDTANLQPGDKLTLFVK

ANITYTIKLGDNYFIVSTTSYQNLTN
YVEMENFNPNLSPNLLPPEIKVVVP

DSITYRVRKGD--SLSSIAKRHGV-N I KDVMR-WNSDTANLQPGDKLTLFVK
ANITYT I KLGDNYFIVSTTSYQNLTNYVEMEN-FNPNLSPNLLPPE I KVVVP

Model Construction and Refinement

Target-Template Alignement

Template Selection

Target identification

How to build an homolgy model
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Homology Modelling

‐ HDAC1 homology model
‐ HDAC1 X‐ray structure (PDB id 4BK,)

Molecular Docking

Search algorithm:
moves the ligand  
(flexible)
into the protein pocket 
(rigid) and generates 
different ligand 
conformations.

Scoring function:
valuates the quality of 
interactions

Quick structural estimation of interactions
‐ No full flexibility
‐ No solvent effects
‐ Qualitative energy of binding
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Molecular Dynamics

A realistic biological system is always   
expected to be located in a solvated 
environment. Systems are embedded 
in box of explicit solvent molecules

Generation of representative time‐dependent 
molecular conformations (trajectories)

Properties calculations as a function of time. eg. The root‐mean‐square deviation (RMSD), 
the measure of the average distance between the atoms of superimposed proteins

Molecular Docking: 10 Nov. (14:00‐15:30)
08 Dec. (15:00‐17:30)

Homology Modelling: 17 Nov. (16:00‐17:00)
24 Nov. (15:00‐17:30)

Crystallography: 03 Nov. 15:30‐17:30
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Ligand‐based drug design 10 Nov. 15:30‐17:30
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Antibiotics design by CADD: 08 Dec. 1’:00 – 15:30
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Seasonal versus Avian Flu

The viral strain are  called according to the Surface Proteins: H1N1, H7N9….. 

Hemagglutinin HA = H

Neuraminidase = Sialidase: NA = N

The Viral Reservoirs
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Hemagglutinin

Lectin Binding to Sialic acid (N‐Acetyl Neuraminic acid) on the  Membrane 

Phagocytosis of  virus

Avian versus Human Hemagglutinin

Comparison of the Binding sites 

H1 human – 1918H3 avian – precursor Hong‐Kong 1968

Trp222

Gly225

Lys222

Asp225
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Neuraminidase

Cleaves Sialic acid on our Cells

Exocytosis of virus

Conception of Neuraminidase Inhibitors

N1 / oseltamivir (Tamiflu)N1 with sialic Acid

Varghese et al., Proteins 1992 Russel et al., Nature 2006 Wu et al., J. Virol. 2008

N1 / anamivir (Relenza)

Leading to Drugs
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