Structural Basis of CS585-Mediated Platelet Activation via the Prostacyclin Receptor
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Introduction. Cardiovascular disease is a primary cause of morbidity and mortality worldwide, with platelet activation playing a crucial role in maintaining haemostasis and preventing blood cell leakage from vessels. Despite the critical need, the development of new drugs targeting platelet reactivity has been limited. Recent findings have identified the oxylipin 12(S)-hydroxy-eicosatrienoic acid (12HETrE) as a modulator of platelet reactivity through activation of the prostacyclin receptor. In this study, we present the cryo-electron microscopy (cryo-EM) structure of a novel 12HETrE analogue, CS585, bound to the prostacyclin receptor and compare it to our cryo-EM structure of the prostacyclin receptor bound to iloprost, a current medication for pulmonary arterial hypertension.
Aims. Determine mechanism of action and enhanced functional selectivity of CS585 over prostanoid receptor agonists. 
Methods. Structures of CS585 and iloprost bound to the prostacyclin receptor were solved through cryo-EM. cAMP signalling assays were performed in HEK293 cells.
Results. The binding pocket of CS585 displays marked changes compared to iloprost and other agonist-bound prostacyclin receptor structures.

Discussion. Our work shows that CS585 displays a unique binding profile at the prostacyclin receptor compared to other agonists. Current work is exploring how this contributes to CS585’s enhanced selectivity and efficacy. 
