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Cilia are present on almost every cell type in the human body. The cilium is a complex organelle composed of axoneme and basal body. Fluid flow has many important functions in the body such as endocrine signaling;
sensing this flow can be critical for cellular responses. Cells can sense the fluid flow using primary cilia. We want to investigate the mechanisms regulating flow sensitivity of primary cilia via two properties: axonemal
stiffness, and the anchoring of cilia to the cell through the basal body. By achieving this, we will know more about the mechanosensory function of primary cilia and what flow conditions are required to activate
pathways that generate cellular responses. To find how axonemal stiffness contributes to flow sensing, we propose to alter microtubule flexibility by knocking down the gene expressing CFAP20. This is an inner
junction protein that connects A and B microtubules together. We will also look at basal body mechanics that contribute to flow sensing through Rootletin. This is the target protein that anchors the cilium to the
centrosome. We propose to use siRNA to reduce the expression of these two ciliary associated proteins and verify the knockdown using Western Blot analysis. By applying fluid flow to a perfused tissue culture, we can
characterize ciliary bending using an optical trap that applies a mechanical stimulus directly onto the primary cilium. We can also use Fluo-4 imaging to detect acute changes in intracellular Ca%* levels, giving us more
information about the threshold flow. Ultimately, using the data gained through these experiments, we can better understand the deformities in primary cilia that lead to disease and find ways to treat them.
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