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One of the key ingredients in drug discovery is the derivation of conceptual templates called
pharmacophores. A pharmacophore model characterises the physico-chemical properties common to all active molecules, called ligands, bound to a particular protein receptor, together
with their relative spatial arrangement. A pharmacophore model can be generated from threedimensional structural data describing ligands and their interaction with a particular protein
receptor site. Currently, this is often done manually by inspection and expert judgement and
hence there is a need to develop statistical methodology for deriving pharmacophore models
and quantifying their plausibility.
Since protein-ligand complexes are commonly represented as configurations of points in R3 ,
with each point representing the location of an individual atom, pharmacophore identification
can be reduced directly to the problem of finding points common to a set of configurations.
Methods for the alignment of multiple configurations have been proposed by, for example,
Dryden et al. (2007), and Ruffieux and Green (2008). Here we develop a hierarchical model for
the derivation of pharmacophore templates from multiple configurations of point sets. Within
our model, we require the use of a method for the pairwise alignment of two configurations
that can estimate which points match and the corresponding probabilities. Here we use the
pairwise alignment method described by Green and Mardia (2006)- an alternative choice could
be to use the EM algorithm, as proposed by Kent et al. (2004). We then use the output from
these alignments within a multi-stage algorithm for building templates, which requires the use
of a scoring function for discriminating between various pairwise alignments at each stage. The
templates are formed hierarchially, successively merging configurations or previously formed
templates, using only the common matched points identified from the pairwise alignments. Our
proposed algorithm is capable of identifying multiple subsets of configurations and outputs
templates representing the matched points in each. Chemical information is used by labelling
points by element type, whereby points representing points of different elements are less likely
to be matched than points representing the same element type. Our method is illustrated through
application to two example datasets of ligands binding structurally-related protein active sites.
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