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The drug design community is still struggling with the problem of proper representation of chemical
compounds. One of such approaches is substructure key based fingerprints, which depict existence and
number of pre-defined chemical groups within the target compound. There are multiple fingerprints using
various sets of such keys, e.g. MACCS, Substructure FP, Klekota-Roth FP, CACTVS FP. As the
information content of these fingerprints differs, they all share a major disadvantage: the relative
positions of the substructures are not encoded by any means, which can lead to two significantly
different compounds sharing almost identical fingerprint. To address this issue, we have designed a new
method of compound representation: the Substructural Connectivity Fingerprint (SCFP). This new
approach uses substructure keys definitions from some of the well-established methods mentioned
before, however it adds additional information about the internal connectivity of those groups. In this way,
the compound is represented more accurately, which in turn enables more efficient classification of
screened chemicals. The SCFP excelled at machine learning classification tests, with balanced accuracy
measure by a couple percentage points higher than state of the art fingerprints. However, we have also
adapted a novel machine learning methodology called Extreme Entropy Machines (EEM)' to further
increase the screening efficacy. This has also increased the classification score in numerous cases,
while behaving more consistently between different targets and different substructure key sets. We

believe, that the SCFP combined with EEM may have a huge impact on the process of drug discovery.
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