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Abstract 
Biological processes are regulated across a broad range of spatial and temporal scales from nanometer scale 

molecular interactions lasting milliseconds to the millimeter scale patterning of tissues over hours and days. To 

address this challenge, we have developed and applied high-resolution fluorescence light-sheet microscopy, 

single-molecule tracking, and new computational approaches to link dynamic processes across these spatial and 

temporal scales in living embryos and cells. I will highlight how these methods have provided new insights on 

changes in nuclear organization and protein kinetics that regulate gene expression during embryonic development. 

Recognizing that the high cost, and complexity of current high-resolution light-sheet microscopes limit their 

widespread use, I will also present our development of a low-cost modular microscopy platform. I will describe 

how our modular design also enables rapid prototyping, integration of multiple microscope modalities, and 

facilitates prototyping of advanced microscope designs. 
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