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Lipid membranes are often overlooked as some of the most important components of life that enable compartmentalization but also support the 
complex biochemical processes required for cellular operations. The structure of a membrane is closely tied to its function, and changes in structure are 
associated with the action of reactive oxygen species (ROS) during regulated cell death (RCD). By developing tools that visualize membranes and harness 
activity-based sensing technology, we seek to improve our understanding of RCD and define the critical roles of membranes in life and death.

Phosphatidylcholine 
(PC) is ubiquitous across 

organelle membranes

Improvements & Next-Gen ABS Probes

Continuing Work
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Synthesis of a BCN-PF1 analog with 
a linker of increased polarity is 
ongoing which is expected to 

improve solubility

Faster Fe2+ detection with 
enhanced on/off ratio

Higher H2O2 sensitivity 
and better permeability

Treatment of mammalian cells 
with choline analogs enables 
labeling of membranes on a 
global scale by leveraging a 

cell’s natural machinery

In-solution fluorescence of BCN-SiRhoNox-1 showed higher 
baseline signal and smaller fold increase after reaction 

with Fe2+ when compared to a non-clickable analog

An updated compound RhoNox-4 with N-Boc piperazine 
functionality is reported more sensitive than RhoNox-1, 

which was used as the basis for designing a new Fe2+ probe

The probe BCN-SiRhoNox-1 was synthesized for detecting 
Fe2+. Compared to RhoNox-1, this sensor has a silicon 
substituted for oxygen to shift fluorescence to deep red.

HeLa cells treated with BCN-SiRhoNox-1 gave fluorescent 
signal suggestive of membrane labeling, which increased 
after Fe2+ supplementation. Co-treatment with chelator 
reduced signal, indicative of sensitivity to basal Fe2+.

The probe BCN-PF1 was synthesized for detecting H2O2. Like 
PF1, reaction with two molecules of H2O2 yields a fluorescein 
to facilitate dual-color imaging with our Fe2+ probe.

HeLa cells treated with BCN-PF1 and exogenous H2O2 gave 
signal suggestive of membrane labeling, although with low 
contrast. Along with the appearance of bright extracellular 
puncta, this pointed to poor water solubility.
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Visualizing the generation of ROS in live cells where it matters most to 
membranes will unlock new insights into forms of regulated cell death

Profluorescent molecules PF1 and 
RhoNox-1 exemplify ABS reagents 

for H2O2 and Fe2+, respectively
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Activity-based sensing 
(ABS) relies on chemical 

reactivity of analytes

RCD occurs through several pathways that are characterized by distinct membrane morphologies. 
RCD is associated with ROS known to signal, modulate, and in some cases drive cell death.
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Strain-Promoted Azide-Alkyne Cycloaddition

A bicyclononyne (BCN) 
allows a live-cell “click”

Colocalization Study
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Ferroptosis Visualization

Dual-Color Imaging
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