
The Folding Funnel and t he Rugged Energy Landscape

Plot s represent 3-dimensional idealizat ions of a t he many, many-dimensional
space represent ing t he energy of a prot ein chain as a funct ion of conformat ion,
under condit ions where t he nat ive conformat ion (ÒNÓ) is most st able ( i.e. folding condit ions) .
The energy surfaces correspond t o dif ferent possible mechanisms for prot ein folding.

Levint hal paradox: A ball dropped on t his surface will never f ind it s
way t o t he hole. Ent ropic t rap.

Folding funnel: Many st art ing confor-
mat ions rapidly collapse t o t he nat ive
st ruct ure.

Fixed pat hway: One unique folding pat hway.

Moat s and t raps: Easily accessible non-nat ive st at es
slow down access t o t he nat ive st at e. In rare cases,
A and B can be of comparable dept h and more t han one
st at e may be accessible (prion diseases) .

Rugged energy landscape: Lot s of funnels, moat s, and
t raps -- most of t he t ime required for folding is spent
get t ing out of misfolded st at es. There are always a few
molecules t hat fold nearly inst ant aneously. Chaperones
act by unfolding t he misfolded st at es.
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