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Experimental studies of intracellular processes using single-particle tracking (SPT) 
are rather scarce due to the lack of 3D tracking technique, trajectory analysis 
algorithm, and validation. Dr. Liu will present his work on the developments of a 3D 
tracking technique, a trajectory analysis algorithm, and, eventually, an SPT-based 
biophysical phenotyping assay named “Transmembrane Receptor Dynamics (TReD)” 
for assessing metastatic potentials of breast and prostate cancer cells. It’s the first 
time that the dynamics of EG receptor (EGFR) was used to differentiate metastatic 
cancer cell from less invasive ones. Using deep learning technique, we further 
improved the accuracy of TReD assay. Most importantly, the TReD assay can be 
integrated with circulating tumor cell isolation microfluidic chip for a streamlined 
cancer diagnostic procedure. Thus, we believe that the SPT-based EGFR dynamics 
can serve as a new biophysical assay to probe the metastatic potential of cancer 
cells and to monitor their response to anti-cancer drug treatments. 
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