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Title: HgsNatP304L gene mutation causes lysosomal storage in podocytes and aﬀects the structural integrity of the renal glomerulus
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Mucopolysaccharidosis IIIC is a lysosomal storage disorder caused by a deﬁciency of the enzyme heparan acetyl-CoA: α-glucosaminide N-acetyltransferase (HgsNat), which catalyzes the acetylation of heparan sulfate. Heparan sulfate is a component of the basement membrane and must be processed by HgsNat to ensure its proper hydrolysis, thus preventing its accumulation in the lysosomes of all bodily tissues, inducing a storage disorder. The pathological eﬀects of this disease are particularly noticeable in the renal corpuscles due to their abundant basement membranes. The present study focuses on a speciﬁc missense mutation causing MPS IIIC, namely HgsNatP304L, to observe which cortical structures are aﬀected. More precisely, the aim is to identify which intraglomerular cells of the renal corpuscle display atypical characteristics. The hypothesis being tested is that podocytes of HgsNatP304L mice models, rather than the intraglomerular mesangial cells, will present lysosomal buildup, alluding to their role in maintaining the structural integrity of the renal glomerulus. Indeed, light microscopy and electron microscopy of our genetically modiﬁed mice revealed an accumulation of vesicles in podocytes, suggesting their involvement in processing glomerular basement membranes. Interestingly, the parietal cells of the Bowman's capsule, which share the same embryologic origin as podocytes, also strayed from their wildtype morphology. In addition, cells of the distal convoluted tubule and collecting tubule appeared to be bulging and ﬁlled with vesicles at their apical surfaces, whereas the proximal convoluted tubule remained unaﬀected, implying a diﬀerence in the mechanism of heparan sulfate processing depending on the renal tubular component in question.
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