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Abstract

Glomerulonephritis is one of the most common causes of chronic kidney disease
(CKD) in the world. Recent establishment of guidelines for classification of CKD in
five stages has led to increased awareness of the risks of comorbidity and mortality,
also in patients with early stages of disease, and the need to further advance our
understanding of their pathogenic mechanisms. Many glomerular diseases are
complex and curative treatment options are currently lacking, in part due to the
difficulties to identify new molecular targets for treatment. The work included in this
thesis focuses on physiological and pathophysiological mechanisms in glomerular
mesangial cells and podocytes, especially in the disease IgA nephropathy (IgAN).
Through analysis of mesangial cells derived from IgAN patient biopsies we found that
patient cells proliferated more than healthy control cells in response to pathogenic IgA
or PDGF-BB. They also released more PDGF-BB and IL-6 into the growth medium
than control cells in response to the same stimuli, suggesting an increased sensitivity
and thereby susceptibility for disease in the patient cells. A subsequent study of the
glomerular transcriptome from patients with IgAN and healthy kidney donors was
done by microarray and bioinformatics analysis. It demonstrated that differential
expression of mesangial cell specific standard genes was prominent in IgAN, while
podocyte standard genes were less significant in this context. The mesangial cell
standard genes also correlated to patients’ clinical parameters after z-score
transformation. Finally, we identified potential functions for the protein CKAP4 in
glomerular cells, where it appears to be involved in regulation of proliferative
signaling in mesangial cells through association with the PDGF pathway, and in
maintenance of the podocyte structural stability through effects on the actin
cytoskeleton.

In conclusion, our findings support previous knowledge about the central role of
mesangial cells in IgAN, as well as suggest that these cells can have an altered
susceptibility to disease. We also identified glomerular transcriptomic and mesangial
cell proteomic pathways relevant for further research into development and
progression of IgAN. We also found that CKAP4 is involved in disease mechanisms
of mesangial cells and podocytes, warranting further investigation into the functions of
the protein in health as well as in different forms of glomerular disease.
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