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Abstract 

Microfluidics provides a versatile platform for manipulating and analyzing cells down to single 
cell level. In this talk, I will discuss a variety of microfluidic devices we developed for gene 
delivery and cellular analysis. We developed a simple microfluidic flow-through technique that 
conducts electroporation under constant voltage for gene delivery. We showed that 
hydrodynamics such as Dean flows could be introduced to dramatically influence gene uptake 
and its distribution on the cell surface. By combining electroporation or other permeabilization 
methods with single cell fluorescence screening, cytometric tools were developed to study the 
subcellular localization of proteins and its dynamics. On the other front, we have also been 
developing devices and techniques for probing molecular biology of cells involved in disease 
processes. Our studies have been focused on genetic and epigenetic analysis of cells with 
ultrahigh sensitivity and compatibility with animal/clinical samples. These devices and 
techniques add to the biotechnological toolkit, generate insights into disease processes, and 
help create personalized treatment strategy. 
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