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Title: Deep and High-Resolution 3D Molecular
Tracking Microscopes and Silver
Cluster-Based Biosensors

Molecular trafficking within cells, tissues, and engineered multicellular models is
critical to the understanding of the development and treatment of various diseases
including cancer. However, current tracking methods are either confined to two
dimensions or limited to an interrogation depth of ~15 um. Prof. Yeh’s group has
developed a new 3D tracking method capable of quantifying rapid molecular
transport dynamics in highly scattering environments at depths up to 200 um. The
temporal resolution can be down to 50 us under a high signal-to-noise condition,
and the spatial localization precision can be as good as 35 nm. We have coined this
technique TSUNAMI (Tracking Single particles Using Nonlinear And Multiplexed
[llumination; Nature Communications 2015 and Cancer Cell 2018).
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