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/ In life and death, mitochondria play an important role as the battery of the human cell controlling the release of energy for metabolic reactions, or the natural breakdown of cells (apoptosis) with regards to aging.! The regulation of
mitochondria relies on certain proteins (PHB) that participate in function.? They have multiple roles and functions and with that, they are a target for many therapeutic approaches for instance the three-parent baby technology pioneered
at Newcastle University. One exciting strategy for response to a drug is to establish how the mitochondria respond to a given treatment and for this we first need to assess whether a mitochondria is performing correctly.

Mitochondria have a negatively charged membrane containing charged groups/channels influencing the transference of ions.® Which is why a positive phosphonium salt can be used to specifically target them. Malfunctioned
mitochondria, which are present in many diseases, have their membrane potential is altered and thus we observe a change in cellular uptake of the phosphonium cation which can indicate the presence of the disease. Existing strategy
for this approach uses triaryl-based phosphonium salts which cannot be visualised easily and their accumulation in the organelle must be measured by other means. This project aims instead to make fluorescent P-salt analogues.

Within this project, we aim to develop medical probes with fluorescent characteristics to again specifically target mitochondria but also allow easy visualisation of its

uptake. BODIPY compounds (left) are commonly used for optical imaging, because they have very useful fluorescent properties and are highly stable molecules due
to extensive conjugation. The Meso position indicated on the BODIPY is ideal for incorporating groups with a different purpose without altering the fluorescence
— ..,."::’ significantly and this is the location for the phosphorus functionality that will target the mitochondria.
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compound. optimisation. We aim to develop the medical

Imaging agent world to create multi-modal imaging
agents by combining radiolabelling and localisation
to gain insight about cellular/organ health and
condition. By introducing radiolabelling, we create
a PET active, fluorescent, mitochondria specific
multi-modal imaging probe.
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