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Abstract 
The prevalence of kidney disease is constantly increasing with about 600 million 
people afflicted globally. Kidney disease may result in end stage renal disease, a 
condition that requires renal replacement therapy in the form of kidney transplantation 
or dialysis. However, the mechanisms behind kidney injury and regeneration are still 
incompletely understood. In this thesis, we aimed to study the phenotype of the 
scattered tubular cells (STCs), a cell population distributed throughout the proximal 
tubules (PT) of human kidney involved in injury and regeneration, for better 
understanding of the underlying mechanisms of tubular repair. In Paper I, we 
established SOX9 as an STC marker and demonstrated that SOX9 is activated in 
response to injury in the human kidney. Furthermore, we identified LBR, HMGA2, and 
HIPK3 as potential downstream targets of SOX9 in tubular repair. In Paper II, we 
observed that the STC phenotype is induced in cultured primary PT cells and that the 
PT phenotype could be partially restored by re-expression of HNF4A. In Paper III, 
we showed that the STCs have a general reduction of mitochondrial markers, and we 
also found another cell population in the PT which displayed selective loss of 
mitochondrial respiratory chain complex I that increased with age. In Paper IV, we 
presented ARMH4 and WIPF3 as novel podocyte proteins possibly involved in 
glomerular injury and disease. Taken together, these findings elucidate potential 
therapeutic targets during kidney injury and regeneration. 
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