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Tasiamide F, a Potent Inhibitor of Cathepsins D and E from a Marine Cyanobacterium
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Introduction 

Marine cyanobacteria are known to produce a plethora of structurally diverse bioactive compounds. The broad spectrum of cyanobacterial metabolites often translates into a wide array of biological activities. Many cyanobacterial metabolites are linear or cyclic modified peptides and depsipeptides with a propensity to inhibit various proteases with different potency and selectivity profiles. A group of cyanobacterial protease inhibitors contain a characteristic statine (γ-amino-β-hydroxy acid) unit and was found to confer activity towards aspartic proteases, including cathepsins D and E [1]. These proteases have been implicated in cancer and modulation of immune responses, respectively, and these proteases represent potential therapeutic targets.

Experimental 

Samples of the marine cyanobacteria Lyngbya sp. were collected off Val’s reef, Guam. The freeze dried sample was subjected to extraction, solvent partitioning, and silica chromatography. Pure compound was purified by reversed-phase high performance liquid chromatography (HPLC). Structures were elucidated using a combination of 1D and 2D NMR spectroscopy and mass spectrometry (MS). The absolute configuration was established by enantioselective HPLC-MS. Protease inhibition assays were carried out.
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In search of novel protease inhibitors with therapeutic potential, our efforts exploring the marine cyanobacterium Lyngbya sp. have led to the discovery of tasiamide F (1), which is an analogue of tasiamide B (2) [2] (Fig. 1). The key structural feature in 1 is the Phe-derived statine core, which contributes to its aspartic protease inhibitory activity. The antiproteolytic activity of 1 and 2 was evaluated in vitro against cathepsins D and E, and BACE1. Tasiamide F (1) displayed IC50 values of 57 nM, 23 nM, and 0.69 µM, respectively, indicating greater selectivity for cathepsins over BACE1 compared with tasiamide B (2). Molecular docking experiments were carried out for compounds 1 and 2 against cathepsins D and E to rationalize their activity towards these proteases. 
Conclusions

The implication of dysregulated protease activity in many diseases highlights the importance of proteases as therapeutic targets. The discovery of tasiamide F (1), a novel analogue of tasiamide B (2), adds to the family of statine-containing aspartic protease inhibitors from marine cyanobacteria. We evaluated its inhibitory activity against cathepsin D, cathepsin E and BACE1 compared to tasiamide B (2) and provided insight into the structural basis underlying its preferential activity against cathepsins D and E by molecular docking experiments. Tasiamide F (1) is a potent inhibitor of cathepsins D and E with IC50 values in the nanomolar range, whereas the BACE1 activity is largely dialed out. This class of compounds might be developed into probes to further investigate the biology of cathepsin D/E mediated processes and serve as a starting point for the design and development of more potent and selective leads with therapeutic potential.
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Fig.1 The structures of tasiamides F and B (1 and 2).









