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Suqgestions for experimental work concerning the case study 5.4.2 on protein
folding

Protein folding has been shown to often involve highly non-equilibrium thermodynamics. Maynard
Smith and Szathmary [1] discuss the folding of proteins once they have formed initially as a string of
amino acids coded for by the genes in the DNA. In their discussion of pattern formation they draw an
analogy with a picture made by an ink-jet printer. They state “..a protein molecule is made in a way
analogous to such an image. Thus, there is a one-to-one correspondence between amino acids in the
protein and base triplets in the gene that coded for it. Change one base and you will change one
amino acid. This is not the whole story: the gene specifies the sequence of bases in the protein, but
the string must then fold up to produce the three-dimensional form. In most cases, the string will fold
up on its own: folding is a self-organised dynamic process, depending on the laws of physics, which
do not need to be programmed. Maynard Smith and Szathmary show that the folding of proteins is
self-organised — it is obeying the laws of physics which will ensure a particular folding pattern.
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Experiments proposed

It is proposed that x-rays be passed through the proteins and DNA molecules to ascertain the energy
bonds as the protein is folded. What are the changes in the free energy available?

Are there different energy paths that could be followed in the folding process?, It should be possible to
work out the steepest descent in the phase space of possible energy bonding. The important
deduction will be to ascertain what the energy bonds are as the folding and unfolding takes place.
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