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A simulated annealing procedure needs:

— method for generating structures

— scor ing function
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Generating structures

Three-dimensional structures are generated by splicing together
fragments of proteins of known structure with similar local sequences.

Ear lier studies showed a strong correlation between local sequence and
local structure of nine residue fragments.

For each segment of length 9 in the sequence being folded, the 25
nearest sequence neighbours in the structure database were identified.

The confor mation of each of these segments was adjusted to give ideal
bond lengths and angles.

The percentage of neighbours structurally similar to the true structure is
greater when multiple sequence infor mation is available.
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Estimating P(structure)

In fold recognition, we can assume that each known fold (a finite set) is
equally probable.

However, when considering a vast number of synthesised confor mations,
many of which are highly improbable, we need some way of assessing
the feasibility of each confor mation.

Simons et al. (1997) suggest a simple approach in which P(structure) is
zero if atoms overlap, and otherwise P(structure) is related to the
compactness of the structure, measured by the ‘‘radius of gyration’’.

The radius of gyration is defined as the square root of the mass average
of r 2

i for all of the mass elements.
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Estimating P(sequence|structure)

Similar to scoring a sequence-fold match when threading.

Profiles:

i
Π P(aai | Ei )

Pairwise potentials:

i< j
Π P(aai ,aaj | r ij )

Simons et al. (1997):

i
Π P(aai | Ei ) ×

i< j
Π

P(aai ,aaj | r ij ,Ei ,Ej )

P(aai | r ij ,Ei ,Ej )P(aaj | r ij ,Ei ,Ej )
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