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Abstract
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Abstract: Cancer has a tremendous negative socio-economic impact on our society. Thus, the
discovery of new and more effective anticancer drugs is of utmost importance. To address this societal
challenge, the main goal of the CYANCAN project was the discovery of anticancer compounds from
cyanobacteria. These photosynthetic bacteria are considered among the most promising groups
capable of producing metabolites with pharmaceutical applications. A valuable and underexplored
natural resource that can underpin the discovery of promising compounds can be found in the
Blue Biotechnology and Ecotoxicology Culture Collection (LEGE-CC) at CIIMAR (Interdisciplinary
Centre of Marine and Environmental Research), comprising more than 700 different cyanobacterial
strains. Herein, we present the recent advances implemented for finding robust anticancer lead
compounds from LEGE-CC cyanobacteria. For this purpose, we developed a natural product library.
Sixty cyanobacterial strains, representative of LEGE-CC biodiversity, were chromatographed to
yield 480 fractions that were tested for their cytotoxic activity against 2D and 3D models of human
colon carcinoma (HCT 116). The conjugation of monolayer assays and 3D cancer spheroids led to
the selection of 11 active fractions, of which the chemical space was studied using an untargeted
metabolomics approach. The putative annotation and identification of several compounds led to the
selection of two marine strains for compound isolation: Leptothoe sp. and Lusitaniella coriacea. The
isolation of the compounds was guided through bioactivity assays and mass spectrometry. These
molecules were purified from the crudes by employing several chromatography methods, and the
chemical structures were determined by means of NMR (nuclear magnetic resonance) and MS/MS
(tandem mass spectrometry) experiments. Thus, a novel macrolide-type compound was isolated
from Leptothoe sp., which presented a highly cytotoxic activity against our cancer cell models. Its
effects on cancer vascularization and metastasis were studied using the zebrafish model. Moreover,
from L. coriacea, five unprecedented salicyl-capped thiazol(in)e NRPs-PKs (nonribosomal peptides-
polyketides) compounds were isolated. These compounds showed the potential to act as reversers of
P-glycoprotein efflux activity.
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