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            Abstract
In the past decade, our understanding of the role of podocytes in the function of the glomerular filtration barrier, and of the role of podocyte injury in the pathogenesis of proteinuric kidney disease, has substantially increased. Landmark genetic studies identified mutations in genes expressed by podocytes as a cause of albuminuria and nephrotic syndrome, leading to breakthrough discoveries from many laboratories. These discoveries contributed to a dramatic change in our view of the glomerular filtration barrier of the kidney and of the role of podocyte injury in the development of albuminuria and progressive kidney disease. In the past several years, studies have demonstrated that podocyte injury is a major cause of marked albuminuria and nephrotic syndrome, and have confirmed that podocytes are important for the maintenance of an intact glomerular filtration barrier. An essential role of loss of these cells in the pathogenesis of glomerulosclerosis and progressive proteinuric kidney disease has also been identified. In this Review, we discuss the importance of podocytes for the maintenance of an intact glomerular filtration barrier and their role in albumin handling.


Key Points

                	
                  Podocytes are highly dynamic, terminally differentiated cells that interact with the glomerular basement membrane (GBM) and communicate through signalling at the slit diaphragm

                
	
                  The glomerular filtration barrier is composed of podocytes, the GBM and endothelial cells; damage to any of these layers might result in albuminuria

                
	
                  Podocyte integrity is essential for maintenance of an intact glomerular filtration barrier and podocyte injury is a major cause of marked albuminuria

                
	
                  Several pathogenic mechanisms that are involved in podocyte injury lead to ultrastructural changes in podocytes (that is, podocyte foot process effacement) and proteinuria

                
	
                  In the past few years, exciting advances in technology have enabled visualization of the ultrastructure of living podocytes

                
	
                  These advances have paved the way for an entirely new field of research aimed at understanding the mechanisms of podocyte foot process effacement
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                    Figure 1: High-power electron microscopy image of murine podocyte foot processes attached to the glomerular basement membrane.[image: ]


Figure 2: The role of podocyte dysfunction in proteinuria.[image: ]


Figure 3: Light-microscopic image of podocyte ultrastructure created using genetically modified mice in combination with advanced imaging technologies.[image: ]
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