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Hydrophobic Interaction is a Major
Driving Force for Protein Folding

Kauzmann (1959), Dill (1990), etc.

Folding
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Chan & Dill, Physics Today1993)



Potential of Mean Force (PMF) for Pairwise Hydrophobic Interaction
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Figure from: L. R. Pratt & D. Chandler, Theory of the
hydrophobic effect] ChemPhys67, 36833704 (1977)




Two -body PMFs have important ramifications for
understanding the energetics of protein folding

P. S. Kim & R. L. Baldwin (1982) [AnnuRevBiochenb1:459-89]:

ARA theoretical study of the hydrc
the correlation between reduction in wadecessible surface area and
transfer free energy is not general and should not be extended to
folding intermediates (171) withoc

==$ 170. Pratt & Chandlet ChemPhys(1977).
171.Karplus M. (1980).

g Differences between pair and bulk hydrophobic interactions.
R. H. Wood & P. T. ThompsomRryoc Natl AcadSciUSA87:946-9 (1990).



Desolvation barriers enhance
folding cooperativity

Liu & Chan, JMB (2005, PhysBiol (2005);Fergusion et al, JIMB (2009)



Native Topology (Contact Pattern) Dependent Folding Rates
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Can protein chain models capture this trend??



Desolvation barrier
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Figure from Chan, Zhang, Wallin & Liu, Annu Rev Phy=Chem(2011)
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Typically,
Unfolded -to-
Transition -State
heat capacity
change is
negative for
protein folding,

but for the association of small
nonpolar solutes in water, heat
capacity change is positive around
the desolvation free energy

barrier.

Length-scale dependence
provides a possible probe for
cooperativity?

ADC, highly non-monotonic

ANot well predicted by surface areas
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Shimizu & Chan,JACS(2001)



Hydrophobic interactions among small hydrophobic solutes:

Robust DC,> 0 atthe
desolvation free energy barrier .
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Moghaddam, Shimizu & ChadACS(2005) Paschek]) Chem Phy420:6674 (2004)
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D C, adopts native value only when
the protein conformations have
attained near-native compactness.

Pairwise DC, >0 atdb
provides a physical
rationalization for this
otherwise puzzling
experimental
phenomenon.

Shimizu & Chan, Proteins49560 (2002)




