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Personal Statement 
 
The goal of my laboratory is to elucidate the molecular mechanisms of cell division and size control. Our 
approaches take advantage of in vitro systems, particularly cytoplasmic extracts prepared from eggs of the 
frog Xenopus laevis that reconstitute mitotic chromosome condensation and spindle assembly and function 
in vitro. To study mechanisms of spindle and organelle size control, we have utilized a smaller, related frog, 
Xenopus tropicalis, to investigate interspecies scaling, and extracts prepared from fertilized eggs at different 
stages of embryogenesis to study developmental scaling. Our research has provided novel insight into how 
cell/organelle scaling contributes to intracellular morphogenesis and cell division, processes essential for 
viability and development, and defective in human diseases including cancer. We currently pursue projects 
in two broad areas. The first is to elucidate mitotic mechanisms, characterize the key players that define 
spindle architecture, and advance reconstitution experiments toward a systems-level understanding of the 
spindle. The second is to investigate size control mechanisms at the subcellular, cellular and organism 
level, developing tools for chromosome labeling and mutagenesis in Xenopus, and leveraging phylogenetic 
relationships among different frog species. Our research is highly collaborative and provides new insight 
into the underlying principles of spindle assembly and biological size control, as well as the molecular basis 
of variation that contributes to genomic instability and evolution.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What determines spindle size? 

What determines cell size? 

How is spindle 
architecture 
established? 
How does it affect 
mitotic fidelity? 
 

How does a cell 
sense its surface 
area:volume ratio? 

What chromatin 
components are 
sufficient to build a self-
organized spindle? 

What determines mitotic 
chromosome size? How does RNA promote kinetochore 

formation on centromeric DNA? 

What determines 
organism size?  
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