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III. From protein sequence to 3D structure





-Folding under chaperon control

-Thermodynamic hypothesis of folding (Anfinsen)

- Amyloid Fibril Formation



Monomeric Protein Folding: a simple experimental view



Monomeric Protein Folding: a simple view



The funnel energy surface is oversimplified



The funnel energy surface is oversimplified



amyloid fibril formation is described by a polymerisation-nucleation process



Monomers 2-,3-mers Spherical, Annular,
Amorphous Forms

?? (Aβ40/42)

LAG PHASE

GROWTH

fibrils

NUCLEUS

Overall, aggregation very sensitive to sequence, pH, concentration, anions

12-20 mers(PrP)

Details of the polymerization-nucleation process



Prediction 3D structure from sequence

-Genomic Programs and the number of sequences

-Structures are more conserved than sequences

-Experimental costs for structure determination







Computer Simulation - Basic Principles
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Molecular Dynamics Simulation

Molecule: (classical) N-particle system
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Integrate numerically via the „leapfrog“ scheme:

(equivalent to the Verlet algorithm)

with

∆t ≈ 1fs!





Treatment solvent
explicit

or

implicit?

Box or

Droplet ?

SPC, TIP3P..?









One advanced technique


