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Abstract

© 2015 Springer International Publishing Switzerland. Intuitive, visual rendering - mapping - of
high-dimensional chemical spaces (CS), is an important topic in chemoinformatics. Such maps
were so far dedicated to specific compound collections - either limited series of known activities,
or large, even exhaustive enumerations of molecules, but without associated property data.
Typically, they were challenged to answer some classification problem with respect to those
same molecules, admired for their aesthetical virtues and then forgotten - because they were
set-specific constructs. This work wishes to address the question whether a general, compound
set-independent map can be generated, and the claim of "universality" quantitatively justified,
with respect to all the structure-activity information available so far - or, more realistically, an
exploitable  but  significant  fraction thereof.  The "universal"  CS map is  expected to  project
molecules from the initial CS into a lower-dimensional space that is neighborhood behavior-
compliant with respect to a large panel of  ligand properties.  Such map should be able to
discriminate  actives  from  inactives,  or  even  support  quantitative  neighborhood-based,
parameter-free property prediction (regression) models, for a wide panel of targets and target
families. It should be polypharmacologically competent, without requiring any target-specific
parameter fitting. This work describes an evolutionary growth procedure of such maps, based on
generative  topographic  mapping,  followed  by  the  validation  of  their  polypharmacological
competence.  Validation was achieved with respect to a maximum of exploitable structure-
activity  information,  covering  all  of  Homo  sapiens  proteins  of  the  ChEMBL  database,
antiparasitic and antiviral data, etc. Five evolved maps satisfactorily solved hundreds of activity-
based ligand classification challenges for targets, and even in vivo properties independent from
training data. They also stood chemogenomics-related challenges, as cumulated responsibility
vectors obtained by mapping of  target-specific  ligand collections were shown to represent
validated target descriptors, complying with currently accepted target classification in biology.
Therefore, they represent, in our opinion, a robust and well documented answer to the key
question "What is a good CS map?
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