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n = 4
r = 3

nr = 43 = 64



4 letters: A G C U

words of 3 letters each

n = 4
r = 3

nr = 43 = 64 permutations with 
repetitions

But only 20 amino acids

Degenerate genetic code



The motivation to understand protein structure



(i) What is the physical code by which an amino acid sequence dictates a protein’s native structure?

(ii) How can proteins fold so fast?

(iii) Can we devise a computer algorithm to predict protein structures from their sequence?

Protein folding: questions 



• 	 Christian E. Zimmerli et al., Nuclear pores dilate and constrict in cellulo. Science 374
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Open discussion



Awardees of the “Structure” module

“For their many contributions to the understanding of the physics of photosynthesis; specifically, for their 
role in the pioneering of the concept of reaction enters in photosynthetic bacteria, their isolation, their 
spectroscopy and their structural characterisation.”

Roderick K. Clayton and George Feher - 1982

"For his conceptual breakthroughs in protein dynamics and protein folding, and his critical insights 
toward the understanding of how proteins work at the most fundamental level."

Peter Wolynes - 2004

"For independent contributions to a new view of protein folding, from the introduction and exploration of 
simple models, to detailed confrontations between theory and experiment."

Ken A. Dill and Jose Nelson Onuchic - 2019


