Combating Oxidative Stress : Synthesis and Application
of Tri-functional Bioorthogonal Oxylipins
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Oxidative stress plays a crucial role in various pathological conditions, making lipid oxidation products
important mediators of cellular responses. Among them, 4(RS)-4-Fs-NeuroProstane (4-F4-NeuroP), a
major non-enzymatic oxidation product of DHA, displays anti-arrhythmic, anti-apoptotic, and anti-
inflammatory properties."?2® Yet, the molecular mechanisms underlying its activity remain largely
unknown. Understanding these mechanisms is crucial as a derivative of this natural oxylipin is currently
in phase Il clinical development.

Bioorthogonal clickable probes are now widely used in mechanistic studies of active molecules including
lipids. In our case, this approach will allow the visualisation of intracellular localisation and profiling of
the lipid-protein interactome of 4-F4-NeuroP. On one hand, advanced probes equipped with photo-
crosslinking diazirines will enable proteomic analysis*, and on the other hand, functionalized coumarins
will allow organelle-specific delivery, providing insights into lipid-related signalling pathways at both
cellular and subcellular levels.®

This presentation will outline the synthetic challenges and strategies behind this unique probe and
present our fist results, including its in-cellulo visualisation in macrophages and cardiomyocytes.
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