Introduction

Reactive oxygen species (ROS), such as H,O,, degrade
cellular membranes and result in cell death.
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Oxidative damage caused by H,0O,,and other ROS are connected to:
* Aging
e Cancer Characterization of membrane degradation
e Cardiovascular Disorders events is of fundamental importance for
« Neurodegenerative Diseases understanding disease. [2.]

Fluorescent activity-based biosensors are uniquely poised to achieve both
detection of hazardous substrates and characterization of membrane structure
by illuminating areas where the analyte is present.

CO,H

0, sensor H,0, sensor Fe?* sensor [2-4]

Activity-based biosensors undergo structural modification in the presence of
an analyte of interest that enables the molecule to fluoresce.

Bioorthogonal strain promoted azide-alkyne cycloaddition (SPAAC) click
chemistry facilitates covalent bond formation between activity-based biosensors
and individual lipids
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These phospholipids can then be incorporated into the membranes of live cells. [6-7]
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Methods and Results

[6-8]

Stage 1: Synthesis azido-amine and phospholipid.
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Stage 2: Synthesis of azide functionalized phospholipid.
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Future Directions

Stage 3: SPAAC “click” reaction of biosensor and synthetic phospholipid.
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Stage 4: Biosensor integration into Hela cells, subsequent exogenous H,O,
activation, & characterization.
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Extensive lipid peroxidation induces cell death by Ferroptosis. Iron (lll) serves as an
oxidant for conversion of hydrogen peroxide to a hydroxyl radical, becoming reduced
to Fe?*. Subsequent oxidation of this reduced species then drives peroxidation of
polyunsaturated fatty acids (PUFAs), degrading membranes cell-wide. [9.]

We aim to characterize membrane decomposition with the use of these anchored
fluorescent biosensors.
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