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Abstract: 

Autosomal-dominant polycystic kidney disease (ADPKD) is the most common hereditary kidney disease.  ADPKD is characterized by increased cell proliferation, progressive cyst formation and ultimately the loss of renal function. Recent studies have shown that mechanisms for disease pathogenesis involve mechanosensation of fluid flow by primary cilia of the renal epithelium, leading to changes in intracellular calcium concentration and alterations in subcellular activities. This study describes a potential disease model for ADPKD that utilizes round perfusion bioreactors to induce fluid flow past epithelial cells cultured in three-dimensional silk scaffolds. This novel culturing method provides not only the ECM-like support for cell growth and proliferation but additionally simulates the flow of fluid that functions as the mechanical stimulus for calcium influxes. Confocal imaging, PicoGreen assay, and H&E histological staining were used to analyze cellular growth, attachment and organization on silk scaffolds in flow and static conditions. Wild-type MEK and IMCD cells were cultured in such setup and the results show greater proliferation rate and higher DNA count for those cells cultured dynamically versus those cultured statically, particularly for MEK cells. Furthermore, real-time RT-PCR was used to test for the expression levels of ADPKD characteristic markers in these wild-type cells to be compared in the future with the expression levels in cystic epithelial cells. Lastly, the study examines the addition of different extracellular matrix substrata, such as Matrigel, type I collagen and gelatin to the silk scaffolds to induce tubulogenesis of MEK and IMCD cells. The results show tubular-like network formations for MEK cells and very distinct circular tubes for IMCD cells cultured statically on silk scaffolds with either Matrigel or type I collagen.
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