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Abstract:
The Klotho protein is an important regulator of aging, neurocognitive health, and auditory function. Decreased expression in Klotho is linked to cognitive decline and hearing impairment across species. Our lab has focused on neuronal effects of Klotho because mouse Klotho-deficiency results in very early memory impairment.  While Klotho clearly affects neuronal structure and function, Klotho is implicated in wider brain function than neurons alone can explain.  Recently we have engaged in studies to characterize the role of Klotho in the choroid plexus.  Choroid plexus generates most of the brain’s cerebrospinal fluid while also having roles in blood: brain barrier function.  Our studies are revealing profound effects on protein transporter expression with Klotho-deficiency that suggest cerebrospinal fluid cannot be normal.  This said, mouse brains only contain a total of ~35µl of cerebrospinal fluid making direct evaluation difficult.
Beyond the brain itself, we know that Klotho deficient mice are deaf, and we know that their principal cells, the hair cells are not at fault for this abnormality.  In the cochlea, Klotho expression only occurs in the stria vascularis.  Stria produces endolymph fluid required for the transduction of mechanical hearing signals into electrical activity for communication to the brain.  To determine whether we have two secretory tissues that express Klotho with similar effects on function, we are working to characterize the Klotho-deficient cochlea.  This project aims to investigate age-dependent differences in transporter proteins, extracellular matrix and vasculature of the cochlea’s stria vascularis of 3-week (pre-memory impairment) and 7-week-old (post-cognitive impairment, pre-death) mice with and without Klotho. By examining these two time points, we aim to identify the time course of change with KL-deficiency during the shortened Klotho-deficient lifespan. 
[bookmark: _Int_juoALVhH]This research will employ techniques including immunohistochemistry, microscopy, and quantitative analyses to compare control to Klotho-deficient brains. If the stria is similar to the choroid plexus, we are expecting to see decreased transporter protein expression, a thickened basal lamina, and calcification of blood vessels.
This research aims to understand how age-related molecular changes in the stria vascularis of the cochlea contribute to functional decline. By exploring these pathways, we hope to identify therapeutic targets to preserve auditory and cognitive function during aging.

