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Description
High quality data on compound properties and activities form the backbone of the daily work for many members of

the COST Action OneHealthdrugs. Chemoinformatics tools, compound repositories and data management platforms
play an essential role in providing access to vital compound information and facilitating the analysis of compound
properties for modelling of drug targets and developing compounds as potential drug candidates against parasitic
diseases. The aim of this workshop is to introduce knowledge in using various chemoinformatics tools, accessing
and navigating compound databases, and efficiently managing chemical data through data management platforms.



Open data resources for drug discovery at EMBL-EBI

Andrew Leach
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ChEMBL (www.ebi.ac.uk/chembl) is a manually curated database of bioactive molecules with drug-like properties.
First launched in 2009, it brings together a wealth of chemical, bioactivity, and genomic data relevant to drug
discovery. The ChEMBL database has grown significantly since its first launch, and it provides high quality curated
data, access-free, to the scientific community. Compound data in ChEMBL are taken from a range of sources,
including publications, patents, and deposited data from collaborators. Data on approved drugs, and on drug
candidates in clinical trials cover disease indications, mechanisms of action, drug warning information such
withdrawn status or black box warnings, drug metabolism and prodrug status as well as other drug properties
such as route of administration, first approval etc. All data are curated and standardized, both with manual and
automatic checks; there are 2.4 million compounds, 1.6 million assays and 15,000 targets in the most recent
ChEMBL release (ChEMBL 33).

ChEMBL is very widely used across academia, industry and not-for-profit institutes to address numerous practical
problems and questions in drug discovery and chemical biology. | will describe some of the key features of
ChEMBL, give some illustrative examples of its use in drug discovery, and indicate some of our future plans.
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The European Lead Factory: 10 years of collaborative drug discovery

Vera Nies
Foundation Lygature, The Netherlands
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The European Lead Factory (ELF) is a collaborative initiative funded by the IMI/IHI, established to bridge the
innovation gap in early drug discovery and to tackle unmet medical needs. The ELF combines the best that the
worlds of industry and academia have to offer: the expert knowledge and assets from major pharmaceutical
companies, with the innovative power and agility of academia and SMEs.

ELF builds on a unique shared library of 550.000 compounds that was made accessible for screening by Europe-
based academics and SMEs, as well as the pharmaceutical companies in the partnership. Part of the collection
was brought in by the pharmaceutical partners, another part was de novo synthesized based on innovative ideas
from the med-chem community [1].

Supported by a pharma-like HTS and HCS infrastructure and custom build software that allows for
comprehensive triaging while protecting IP, more than 300 screens have been performed on a variety of targets
and across a wide range of disease areas. Follow-up work resulted in over 100 peer reviewed publications,
several patents, and 3 IND filings. Successes across a range of indications have led to subsequent development
programs, further investments and start-up companies [2].

This presentation will explain the unique concept of the ELF and highlight some of its successes, explaining that
the ELF is an unprecedented effective model for large scale drug discovery collaboration between academic
groups and industry.
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Chemography applications to drug design: from (ultra)large libraries
analysis to de novo design of molecules and reactions
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Chemography considers projections of compounds on 2-dimesional maps obtained from multi-dimensional space
of molecular descriptors with the help of dimensionality reduction method. One of such methods - Generative
Topographic Mapping (GTM) - allows to obtain both positioning of the compounds on a map and the data
probability distribution function, which in turn, makes possible to describe (ultra)large compounds collections.
GTM can efficiently be used for various chemoinformatics tasks *3: (i) chemical data visualization and analysis, (i)
prediction of properties or biological activities, (iii) comparison of large chemical databases, (vi) drugs repurposing
and (v) virtual screening. In combination with SMILES-based autoencoder, cartography can be used for
automatized generation of chemical structures with desired biological activities. A GTM constructed on the
autoencoder latent variables provides a direct and intuitive access to the autoencoder chemical space, which
sampling can be “driven” by the map toward the highly relevant zones of a drug discovery project *.
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Probes & Drugs portal: a hub for the integration of high-quality bioactive

compound sets
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Probes & Drugs (P&D) portal (probes-drugs.org)! was released in 2017 to address the problems in the field of high-
quality chemical tools, concerning mainly the fragmentation and obsoleteness of the available data.? Since then,
it has become one of the major and most comprehensive resources in the field that serves as a hub for the
integration of high-quality bioactive compound sets, with focus on chemical probes and drugs. Apart from the
data integration, P&D established its own approach to evaluating the probe-likeness of compounds labelled as
chemical probes (so-called probe-likeness score) and a live set of high-quality chemical probes (utilizing the score
in combination with other key criteria), updated with each new version of P&D.? As of ver. 01.2023, this set
contains 729 compounds covering 558 primary targets. The synergy between integrated data sources and tools
available for their analysis makes P&D a unique discovery platform designated not only for experts in the field of
chemical biology but for a wider scientific community with limited knowledge in this area.
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Integrating the ATC Database and Structural Analysis for Computational

Repurposing of Drugs with Antiparasitic Potential
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The repurposing of existing drugs for novel therapeutic indications has gained significant attention as an efficient
approach for drug discovery. In this study, we propose a methodology for identifying potential antiparasitic drug
candidates through the integration of the Anatomical Therapeutic Chemical (ATC) database, and structural
analysis techniques in the KNIME platform.

Our approach focuses on the utilization of the "P" group within the ATC classification, which encompasses
antiparasitic products, insecticides and repellents. Leveraging the KNIME platform, we retrieve scientific articles
referencing drugs within this group and investigate their co-occurrence with drugs from diverse ATC groups.
Additionally, we apply a structural analysis using the Tanimoto index, inspired by the pioneering work of Douglas
Kell and his team [1].

Through the comparison of the co-occurrence patterns and structural analysis results, we aim to identify potential
repurposable drugs that exhibit antiparasitic effects, despite not originally being approved for such indications.
Our approach offers a comprehensive framework for drug repurposing and potential cross-functional therapeutic
benefits.

To execute this methodology efficiently, we propose employing high-performance computing (HPC), ensuring
expedited processing times for the extensive data analysis involved. By presenting an innovative strategy for
identifying repurposable drugs with antiparasitic potential, this study contributes to the advancement of drug
discovery paradigms, underscoring the significance of computational approaches in expanding therapeutic
options.
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High resolution chemical imaging of surfaces using infrared spectroscopic
photo-induced force microscopy (PiF-IR) and its requirements for data

analysis
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Tip-enhanced infrared spectroscopic imaging provides access to nanoscale chemical characterization of biological
cells and tissue ex vivo [1]. Infrared spectroscopic photo-induced force microscopy (PiF-IR) is an innovative
approach for chemical imaging of surfaces with a resolution of = 5 nm. Figure 1 shows chemical contrasts of
Bacillus subtilis incubated with Vancomycin for an individual bacteria cell [2].
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Figure 1: PiF-IR applied to Bacillus subtilis incubated with Vancomycin. a) AFM topography, b) RGB merge of PiF-IR contrasts from two
succeeding scans with varied excitation frequencies; c) RGB merge of two succeeding high-resolution PiF-IR scans of the yellow area in b)
with excitation at @1656 cm® (blue) and @1221 cm! (red) [2].

Localized antibiotic interactions can be further visualized via hyperspectral imaging ex vivo. From the investigation
of pristine fibrillar Actin samples using principal component analysis of hyperspectral PiF-IR scans, we observed a
local variation in the secondary protein structure [3]. The unique spatial and high spectral resolution of PiF-IR
requires novel approaches for data analysis and the development of new reference tools. In particular, we are
working on evaluating the application of topological data analysis (TDA) [4] for the investigation of hyperspectral
scans obtained from our model system Bacillus subtilis treated by Vancomycin.
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