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A cell is like a bustling city. Dynamics on various length and time scales, from receptor
clustering and enzyme diffusion to vesicle trafficking, control how cells communicate and make
decisions. In spite of the known significance of cellular dynamics, approaches to quantify these
dynamics and to dissect their specific roles in cell functions are limited. In this talk, | will present
my lab’s research progress towards designing unique biointerfaces to enable the imaging and
manipulation of live cells at high spatiotemporal resolution. Our research so far has capitalized
on Janus particles, particles that have two “faces” like the Roman god Janus. | will show in the
talk how the distinct chemistries on the surface of a single Janus particle allow us to manipulate
immune cell functions, from phagocytosis to T cell stimulation, and to probe cellular dynamics
in multi-dimensions beyond translation motion.
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