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Project Summary:  

Contractile tubular organs, such as blood vessels, airways, and the uterus, are essential for

life, and their malfunction underlies diseases like hypertension and asthma. Yet, how these

organs acquire their shape and coordinated contractile behavior during development remains

poorly understood.

This project tackles this fundamental question using the C. elegans spermatheca, a simple

and genetically tractable contractile tube that functions during ovulation and embryo

fertilization. Despite being composed of only 24 cells and a valve, the spermatheca displays

highly coordinated contractions driven by a beautifully organized actomyosin cytoskeleton,

making it an ideal in vivo system to dissect the principles of organ contractility. This project

offers hands-on experience with state-of-the-art imaging and genetic tools while addressing a

question with broad relevance to developmental biology, disease modeling, and tissue

engineering. The insights gained will help reveal how molecular composition shapes tissue

mechanics and how these principles might be harnessed to design synthetic or engineered

contractile tissues.

 

Work to be developed by the student:  

You will investigate how an actin regulator contributes to assemble the actomyosin networks

that allow for the spermatheca to work. By combining live fluorescence imaging, CRISPR-

based genome editing, and functional contraction assays, you will visualize how actin

networks are remodeled in real time and how specific molecular components control the

formation of force-generating actin bundles. 
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