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Understanding the mode of action of small molecules is
critical for drug research, both with respect to efficacy
and anticipated side effects. Given that many compounds
act on multiple targets simultaneously, it appears that
linking single targets to outcomes is no longer sufficient.
Hence, in this work we explore machine learning meth-
ods for rationalising phenotypic readouts from a rat
model for hypnotics based on a polypharmacology
approach. We hypothesise that by combining target pre-
diction and machine learning techniques we are able to
derive information regarding the mode of action of small
molecules. In particular, we applied this hypothesis on a
subset of the Eli Lilly SCORE™ dataset. This comprised
845 data instances, each consisting of 7 phenotypic read-
outs which attribute towards a good sleeping pattern. We
employed a target prediction tool[1] to anticipate bioac-
tivities of ligands in combination with the CN2 and C4.5
machine learning algorithms to derive interpretable rule
lists and classification trees for the observed phenotypes.
A review of the known mechanisms of action for the lar-
gest categories of hypnotics suggests that our results are
in most cases consistent with current literature on the
mode of action of hypnotics. This suggests that our
method can potentially yield significant information
regarding the mode of action of hypnotics, and in addi-
tion novel targets that are not yet well-established in lit-
erature. As further applications of this work, we are
currently preparing to apply our methodology to a subset
of a Traditional Chinese Medicine dataset and a phenoty-
pic screening dataset for Xenopus.
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