M1 Spécialité Bioinformatique Lecture 1A

P. Derreumaux

The protein folding problem:
Generalities
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-Folding under chaperon control
-Thermodynamic hypothesis of folding (Anfinsen)

- Amyloid Fibril Formation



Monomeric Protein Folding: a simple experimental view
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Monomeric Protein Folding: a simple view



The funnel energy surface is oversimplified



The funnel energy surface is oversimplified



Amyloid fibril formation is characterized
by a polymerization-nucleation process



Details of the polymerization-nucleation process
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Prediction 3D structure from sequence
-Genomic Programs and the number of sequences
-Structures are more conserved than sequences

-Experimental costs for structure determination















IDP: Intrinsincally Disordered Proteins
- 30% of eukaryotic genome encoded proteins
- disordered over the full or part of the sequence

- fold upon binding on one or multiple partners












M1 Spécialité Bioinformatique Lecture 1B

P. Derreumaux

Predicting Protein Structures from AA.
Two perspectives
1. If you were a theoretical chemist or physicist

2. If you were a pure bioinformatician









Computer Simulation - Basic Principles

Techniques to explore the
energy landscape
(structures, thermodynamics)










Treatment solvent

explicit
or

implicit?

Box or
Droplet ?
SPC, TIP3P..?












Molecular Dynamics Simulation

Molecule: (classical) N-particle system

Newtonian equations of motion:

F.(r) =R V()

with

Integrate numerically via the ,leapfrog” scheme

with
t » 1fs!

(equivalent to the Verlet algorithm)















