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Abstract Generative topographic mapping (GTM)
approach is used to visualize the chemical space of organic
molecules (L) with respect to binding a wide range of 41
different metal cations (M) and also to build predictive
models for stability constants (logK) of 1:1 (M:L) com-
plexes using “density maps,” ‘“activity landscapes,” and
“selectivity landscapes” techniques. A two-dimensional
map describing the entire set of 2962 metal binders reveals
the selectivity and promiscuity zones with respect to indi-
vidual metals or groups of metals with similar chemical
properties (lanthanides, transition metals, etc). The GTM-
based global (for entire set) and local (for selected subsets)
models demonstrate a good predictive performance in the
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cross-validation procedure. It is also shown that the data
likelihood could be used as a definition of the applicability
domain of GTM-based models. Thus, the GTM approach
represents an efficient tool for the predictive cartography
of metal binders, which can both visualize their chemi-
cal space and predict the affinity profile of metals for new
ligands.
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Introduction

Modern trends in chemoinformatics are characterized by
a transition from the building of individual models for
selected properties to the assessment of the entire profiles
of related properties exhibited by chemicals [1, 2]. Chem-
ogenomics, for example, considers the binding of organic
molecules with an ensemble of proteins [3]. The profiling
of properties, however, is not limited exclusively to the
drug design area; the development of any material requires
knowledge of variety of properties [4].

Metal binders constitute an important class of low
molecular weight materials, which is crucially important
for separating various chemical elements and is widely
used in analytical chemistry, chemical catalysis, nuclear
chemistry, environment protection, and medical diagnos-
tics. It includes polydentate ligands forming strong coordi-
nation bonds with metal cations. Because dozens of differ-
ent metal cations can simultaneously occur in a solution,
the issues of binding potency, selectivity, and promiscuity
are of prime importance for analyzing the chemical space
of metal binders. It should be noted that ligand binding to
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