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Background

The ability to manipulate cells remotely and precisely has transformative potential for both basic discovery
and biomedical applications. Current cell therapies operate autonomously, analogous to a satellite whose
trajectory cannot be adjusted from mission control. Remote control could allow physicians to specify when
and where a cell therapy acts, improving efficacy and safety in tumor clearance, or enabling patients to
control the local delivery of any drug that can be produced by a cell. Small-molecule control is limited
because molecules diffuse systemically and cannot provide the needed precision. The lack of technology
for on-demand, precise control of cells in human tissues constrains the potency and safety of engineered
cells and limits development of advanced cell-based therapies.

The Big Idea

Engineer therapeutic cells that can be remotely controlled by precise changes in temperature, creating a
powerful communication channel between clinicians and living therapies.

Why does this matter? Current cell therapies operate autonomously in the body, limiting precision and
safety. Small molecule controls diffuse system-wide, preventing targeted intervention. Without remote,
localized control, the potential of cell-based medicine remains constrained.

What will you do? We will leverage a unique class of temperature-sensitive proteins to engineer cells
whose behavior changes with just a 3—4°C shift, controlled by clinical tools such as ultrasound. This
allows real-time, tissue-specific activation of cell therapies.

How will you do it? Building on our lab’s discovery of fungal thermosensors and prior engineering work,
we will embed temperature-sensitive controls into therapeutic cells to regulate cellular events including
division, death and secretion. This technology can be applied to cancer, immune dysfunction, viral
infection and beyond.

Impact

This work will uncover fundamental principles of protein thermosensing while generating technologies for
precise, remote control of cells. Penn is uniquely positioned to leverage its ecosystem, including groups
engineering immune cells for next-generation therapies. The broad range of potential applications,
combined with ongoing discovery and development, offers significant opportunities for licensing, startup
formation and translation into impactful biomedical and biotechnological solutions.
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