Lecture 11:
Protein Folding & Stability

Margaret A. Daugherty
Fall 2004

Protein Folding: What we know
Structure - Function

1). Amins acid sequince dictates structurs

2]. The rative structure represents the lewest enarmgy statfe for a protein [physialagical
canditians]

3). Proteins are dersely packed o small ergomic orystals,

Protein Folding

4l & prafein connal samphe all peasible confermations in finding iTs afive sfrecture

[Lzvimtteal's parados )

Bl Pratein folding i witra is o good madel for in wie falding
&) Protein falding is o cosperative pracess, usually between M o> U states

Th Intermediafes with ren-rafive structuee con exist i seme protein felding patieeses
Bl The molten globule i ey Te B2 an intermediote of pratein folding pathesys

The Future of Faolding

DL Thi pratein fokdieg problem will be sabeed within B pears (Walher Gilbert, T5EE)
10} Designed proteins usally tuen oot to be molten globules
) We will eventually be able to predict pretein structure [rem seguence

ST 208

How do we go from an unfolded polypeptide chain to a
compact folded protein?

(Folding of thioredaoxin, F. Richards)
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Anfinsen's protein folding experiment
Ribonucleose A

124 on, poncreatic enzyme
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Anfinsen's experiment: sequence dictates structure " 57:
hobel Prize in 1972
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FROTEIM FOLDIMG IS5 EMERGETICALLY FAVORADLE

Unfavarable . Free Energy . Fovorable
{more positive) (more negative)

Mucleation Interaction
Unfalded of ﬂ:mndmﬂf of stl:nﬂdm"r Mative

structural structural
elements elements
“molten globule?”
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Protein folding

Thermodynamic component: The native
structure represents the lowest energy
state for a protein

Kinetic component: A protein cannot
sample all possible conformations in
finding its native structure
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Energefic contributions to protein folding

Conformational entropy

Hydrogen bonds

Electrostatic Forces

| van der Waoals Forces

| Other forces |



HYDROPHODRIEC EFFECT
COMFORMATLOMAL ENTROPY

Bolizmann's Equation: 5=k In W

Hydrephebic effect: Thermadynamic
conseguence due to avoidance of H,0 by the
apolar side chains of a protein. Predicted in
1959 by Kauzmann (before 30 structures).
Major confributer to stabilization of
native state: proportional to apolar surface
area buried.

The pelypeptide chain in the unfolded stofe has more confarmational
freedom than the folded state. Thus, the conformational enfropy is
a destabilizing compaonent of the nofive state free energy
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HYDROGEN DOMNDS IM PROTEIMS
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