
Устные доклады 109

Exploration of the Chemical Space 
of Metal Binders Using Generative Topographic Mapping

Baskin I.I.,a,b,c Solov’ev V.P.,d Varnek A.c

aMoscow State Lomonosov University, Leninskie Gory, 1-3, Moscow, 
119991, Russia, e-mail: igbaskin@gmail.com

bKazan (Volga region) Federal University, Kremlyovskaya, 4/5, Kazan, 420111, Russia
cUniversity of Strasbourg, Strasbourg, France

dA.N. Frumkin Institute of Physical Chemistry and Electrochemistry, RAS, 
Leninsky prospekt, 31, Moscow, 119071, Russia

Generative Topographic Mapping1 (GTM) is a non-linear dimensionality-reduction 
technique widely used to visualize the data as projections onto 2-dimentional space. 
In chemistry, GTM maps can efficiently be used to visualize and analyze ensembles 
of chemical data (molecules or reactions) encoded by molecular descriptors.2,3 On 
these maps, similar compounds are usually grouped together which helps to discover 
different chemotypes presented in the dataset. Structure-property relationships can be 
established using GTM activity landscape forming by an additional third coordinate which 
corresponds to the property. Landscape represents a smooth 3D surface where "active" 
compounds (with high property values) are localized in “hills” area, whereas "inactive" 
ones are situated in “valleys”.4 Mapping a new compound onto such landscape allows one 
to predict quantitatively its property.4

In this study, GTM was used to analyze a chemical space of known 3000 organic 
ligands (L) able to bind 50 different metal cations (M). Obtained GTM maps allowed us to 
detect zones of ligands selectivity and promiscuity with respect to certain metals. Activity 
landscapes built for stability constant logK of ML complexes in water allowed us perform 
quantitative predictions of binding profiles of studied molecules.
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