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I. Abstract Body 
Cardiovascular function relies on stable and continuous formation of the blood vessel network by endothelial cells to sustain blood flow and tissue viability. Although much is known regarding the molecules that control the initial stages of blood vessel growth, current understanding of the mechanisms by which blood vessels develop a lumen to allow and sustain blood flow remain poorly elucidated. Primary cilia are sensory organelles that sense fluid flow during kidney tubule development, but their possible role in lumenogenesis is unclear and uncharacterized.
A promising approach for understanding the molecular mechanisms behind functional circulatory systems is the use of a three-dimensional organotypic co-culture system of naturally-derived perfused endothelial tubes. This system allows accessible manipulation of molecules associated with flow sensing and regulation of vessel lumens under conditions of flow. 
Our microfluidic system is based on an organotypic endothelial-fibroblast tube formation model with two designs of a single chamber and three-chamber device. In the three-chamber microfluidic device model, vessels in the microchambers (the capillary network) anastomose with the vein/artery tubes in the microchannels, forming a closed circulatory system. This allows flow inside the microvascular tubes to be established alongside interstitial flow.
We will employ this microfluidic system to test the hypothesis that the mechano-sensing of flow by cilia and cytoskeletal rearrangements are necessary for lumen expansion. We have optimized the conditions for lumen formation in organotypic co-cultures grown in microfluidic devices for 14 days. We have constructed and optimized a lentiviral vector expressing the 5-HT6 serotonin receptor tagged with photoswitchable CFP2 to specifically mark cilia of endothelial cells in the microfluidic devices. Dynamic ciliary changes and cytoskeletal rearrangements during fluid flow, in addition to the effects of cilia depletion on lumen formation, have been monitored using time-lapse microscopy. Initial findings from these investigations will be presented, suggesting that lumen formation but not expansion is dependent on cilia formation.
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