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Introduction

CONCLUSIONS

• GOAL: To compare the chemical diversity of compounds isolated from MEDINA´s
NP Library, with those from different libraries representing both synthetic and
natural small molecule collections.

• METHODOLOGY: Bioactivity signatures from the tool ChemicalChecker were used
to encode the physicochemical and structural properties of small molecules.
Descriptors were then plotted in two-dimensional representations (t-SNE), for a
visual comparison.
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Overview

Natural Product (NP) libraries have been successfully
used as a source of bioactive molecules, offering a vast
array of chemical structures for Drug Discovery in the
past. Although nowadays its utilization has been
diminished in comparison to the prominence of
synthetic libraries, the chemical space covered by these
two types of libraries may differ.

2. Different physicochemical and structural features of the studied compounds were
encoded into descriptors using the Chemical Checker Signaturizer tool [3,5].

Standardise SMILES and 
convert to InChI

1751 cpdsMedina 1697 cpds

6698 cpdsRepohub 6584 cpds

6502 cpdsCMAUP 6502 cpds

6355 cpdsMetaboLights

Chemical Checker

6355 cpds

~1M cpds

Chemical Diversity ~50k cpds

~1M cpds

~50k cpds

1. Compounds have been standardized and converted to International
Chemical Identifier (InChI).

Metabo Lights: Global database (DB) for metabolomics studies including raw
experimental data and the associated metadata. This DB is cross-species and cross-
technique and covers metabolite structures and their reference spectra as well as
their biological roles and locations where available [1].

Collective Molecular Activities of Useful Plants (CMAUP): Collective molecular
activities of 7,865 useful plants, including 2,954 medicinal plants used in 79
countries/regions, on 758 human target proteins and 3,013 Gene Ontology, 238 KEGG
pathways, and their relations to 1,399 human diseases [2].

IRB: 50,000 compounds from the ChemDiv library, representative of more than
1,500,000 compounds. Including focused subsets such as Protein-Protein-
Interaction (PPI), CNS, cancer, diverse set and lead-like set, among others [3].

The Drug Repurposing Hub: Curated and annotated collection of FDA-approved
drugs, clinical trial drugs, and pre-clinical tool compounds with a companion
information resource [4].

Chemical Checker: Compound database with processed, harmonized and
integrated bioactivity data on ~1,000,000 small molecules [5].

3. The generated physicochemical and structural descriptors were
visually compared by means of t-SNE representations [3,5].

• Compounds identified in
MEDINA´s Library fully covers
the space attributed to other NP
Libraries´ chemical diversity.

• The chemical structures of
compounds identified in
MEDINA´s library are
complementary to structures
present in a chemically diverse
Synthetic Compound Library

• Some areas covered by drugs in
the Repo Hub DB are also
covered by compounds from
MEDINA´s Library

• Environment Microbiome
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High Microbial Diversity Module
60,539 Crudes (50% Fungi - 50% Actinomycetes)

Widely diverse selected strains (FAMES and Molecular Biology)

Activity Enriched Module 
8,333 Crudes -Bioactive strains from 500,000 broad spectrum screening library           

15,434 Crudes -Bioactive strain from 180,000 Gram negative screening  library

Fungal Endophytes Module
12,480 Crudes -Endophytes strains from Spain (Morphology and Molecular Biology)

(62% Shrubs – 18.5% Grasses – 19.5% Xerophytic plants)

Wide range of Fungal Basidiomycota Library
6,880 Crudes 1.350 widely diverse strains from selected species
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Marine Actinomycetes & Fungi Module
9,893 SPE Extracts -Widely diverse strains

Lichen associated Fungi Module 
1,440 SPE Extracts (20%DMSO, 2-4xWBE)
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s Module of Fractions from Actinomycetes & Fungi

10,040 Fractions containing an average of 5-7 metabolites each 

926 widely diverse strains with proven production of Active Secondary Metabolites

Marine Actinomycetes & Fungi Module
4,320 Fractions  -Widely diverse strains

Microbial Strain 
Collections 

190,000 strains
Fungi, Actinomycetes & 

unicellular Bacteria

Natural Product 
Libraries

140,000  extracts
from a large diversity of well-

identified microbial strains

• Geographical, Ecological and Taxonomical DIVERSITY
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METHODS and RESULTS

SMILE information from 1,751 compounds isolated 
from MEDINA´s library and identified by MS/NMR, 
and SMILES from compounds included in the other 

studied libraries were first standardized and converted 
to InChI (Fig 1). A small negligible overlap between the 

MEDINA compounds and the other libraries was 
observed (Fig. 1).

To perform the structural comparisons, we used 
bioactivity signatures from the Chemical Checker [3,5], 

which encode the physicochemical and structural 
properties of small molecules.  The applicability of 
this tool with the different compound libraries was 

confirmed, comparing the characteristics of the input 
compounds with the tool training dataset (Fig. 2).

The obtained compound descriptors were then 
plotted in two-dimensional representations (t-SNE), 

for a visual comparison. Specifically, we used the A1-5 
spaces of the Chemical Checker for a complete 

chemical description of the small molecules 
compared: 2D fingerprints (A1), 3D fingerprints (A2), 

Scaffolds dispersion (A3), structural Key features (A4) 
and physicochemical properties (A5) (Fig. 3).

Applicability

• MEDINA´s Library virtually covers all the
chemical diversity of known Natural
Products.

• NP and Synthetic Compound Libraries
occupy different diversity regions of the
chemical space, being complementary.

• The combination of Natural Products
and Synthetic compounds expands the
chemical diversity of the resulting library
and increases the search space in any
Drug Discovery Program.

Signaturizer
1.1.13

Physicochemical and
structural features
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