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abstract 
Despite decades of extensive research, our 
knowledge of a cell as a complex chemical system 
remains far from complete. It is important to 
understand the microscopic properties of a cell, 
e.g., the mechanical structure and the machinery 
for cell migration, for human health, especially in 
the context of cancer.  In particular, previous 
studies have found that metastatic cancer cells 
migrate through tissues and into bloodstreams 
more readily than non-metastatic cells due to their 
superior mechanical properties (e.g., higher 
deformability) and machinery for migration (e.g., 
higher velocity). 
 
In this presentation, I will describe the physical 
architecture of a cell as a result of the interacting 
molecules in the cellular system. At the molecular 
level, it is necessary to take into account of the 
combination of reactions and transport of 
molecules, such as diffusion, across the cell for 
understanding microscopic behaviors of a cell. At 
the systems level, I will discuss: (1) the factors 
determining the size of a cell; (2) the components 
responsible for the mechanical structure of a cell 
through analyzing 3-dimensional shapes of cells 
reconstructed from confocal microscopy; and (3) 
the difference in migration strategy of a non-
metastatic cancer cell and a metastatic cancer cell. 
Results from these studies highlight the need to 
bridge our understanding of a cell from a 
molecular to a microscopic level, especially for the 
development of cancer therapeutics and diagnosis.  
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