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Abstract
The exploration of chemical space is a fundamental aspect of chemo-
informatics, particularly when one explores a large compound data set to re-
late chemical structures with molecular properties. In this study, we extend
our previous work on chemical space visualization at the pharmacophoric
level. Instead of using conventional binary classification of affinity (active vs
inactive), we introduce a refined approach that categorizes compounds into
four distinct classes based on their activity levels: super active, very active,
active, and inactive. This classification enriches the color scheme applied to
pharmacophore space, where the color representation of a pharmacophore
hypothesis is driven by the associated compounds. Using the BCR-ABL ty-
rosine kinase as a case study, we identified intriguing regions corresponding
to pharmacophore activity discontinuities, providing valuable insights for
structure-activity relationships analysis.
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1 | INTRODUCTION

The concept of chemical space is central to many of the
tasks in chemoinformatics where large sets of com-
pounds must be explored and chemical structures must
be related to molecular properties and molecular activ-
ities [1]. Molecular space is frequently represented as a
coordinate-based model providing an appealing

representation but it suffers from a number of
limitations, such as its high dimensionality. The visual-
ization of the high-dimensional chemical space clearly
requires the application of dimensionality reduction
techniques. The most commonly utilized methods in-
clude principal component analysis (PCA), self-organiz-
ing maps (SOM), stochastic proximity embedding (SPE),
t-distributed stochastic neighbor embedding (t-SNE), and

Maroua Lejmi and Damien Geslin contributed equally to the work.

Received: 7 February 2024 Revised: 3 April 2024 Accepted: 4 April 2024

Molecular Informatics. 2024;43:e202400050. wileyonlinelibrary.com/journal/minf © 2024 Wiley-VCH GmbH. 1 of 9
https://doi.org/10.1002/minf.202400050

Wiley VCH Dienstag, 09.07.2024

2499 / 350709 [S. 1/10] 1

https://doi.org/10.1002/minf.202400050
http://orcid.org/0009-0003-2523-7493
http://orcid.org/0000-0001-9404-8117
http://orcid.org/0000-0003-0202-1588
http://wileyonlinelibrary.com/journal/minf
https://doi.org/10.1002/minf.202400050
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fminf.202400050&domain=pdf&date_stamp=2024-07-09

	Navigating pharmacophore space to identify activity discontinuities꞉ a case study with BCR-ABL
	1 INTRODUCTION
	2 MATERIAL AND METHODS
	2.1 Data set
	2.2 Computation of the pharmacophore hypotheses
	2.3 Calculation of the similarity between patterns
	2.4 Visualization of the pharmacophore space
	2.5 Coloring of the pharmacophore space

	3 RESULTS AND DISCUSSION
	3.1 Computation and selection of representative patterns
	3.2 Visualization of the pharmacophore space
	3.3 SAR analysis by navigating the pharmacophore space

	4 CONCLUSION
	AUTHOR CONTRIBUTIONS
	Acknowledgements
	Conflict of Interest Statement
	DATA AVAILABILITY STATEMENT




