




























































































Molecular Scene Analysis: Application of a
Topology-Based Procedure for the Automated

Interpretation of Protein Electron Density Maps atMedium Resolution
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A topological method to assist the spatial and visual analysis of
protein electron density maps was investigated, as part of a project
in Molecular Scene Analysis [Fortier et al. (1993) Acta Cryst. D49,
168-179; Leherte et al. (1994), Acta Cryst. D50, 155-164 The
approach followed is that proposed by Johnson [Johnson (1977),
ORCRIT, The Oak Ridge Critical Point Network Program. Chem-
istry Division, Oak Ridge National Laboratory, U.S.A.] which pro-
vides a global representation of the electron distribution through
the location, identification and linkage of its critical points. The
topological approach was applied to calculated maps of three pro-
teins of small to medium size, in order to develop a methodology
that could then be used for the analysis of experimental maps at
medium resolution. The methodology was then applied to an exper-
imental map of penicillopepsin at 3A resolution. The study shows
that critical point networks can provide .a useful segmentation of the
maps, tracing the protein main chain and capturing its conforma-
tion. From the analysis of the geometry of critical point segments -
e.g. statistical distributions of distances, bond and torsion angles -
rules for the recognition of secondary structure motifs were derived.
The application of the rules involves the calculation of the degree
of belief in the hypothesis of a given secondary structure identifica-
tion. The procedure provides a basis for further automation of the
pattern recognition process through the use of artificial intelligence
tech n iq ues.
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