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Podocalyxin was initially identified as a heavily sialylated transmembrane glycoconjugate in rat
glomerular podocytes. In the kidneys, podocytes, along with glomerular endothelial cells and the
glomerular basement membrane, form the glomerular filtration barrier. Recently, many epitopes of
undifferentiated state markers in human induced pluripotent stem (iPS) cells have been found to be
glycans attached to podocalyxin. It is reported that podocalyxin is also present in human embryonal
carcinomas. Therefore, the study of the structures and functions of glycans is considered highly
important. Podocalyxin is a protein consisting of 528 amino acids with a calculated molecular
weight of 55 kDa, although various molecular weights have been reported, presumably due to
post-translational glycosylation. The molecular weight of a form of podocalyxin in human iPS cells
has been shown to be >250 kDa, depending on the diversity of glycans. Thus, the elucidation of
glycan structures in podocalyxin from human iPS cells is required for the progress of regenerative
medicine. A human iPS cell line, 2017B, was cultured in KSR-based medium on mouse embryonic
fibroblasts. The cell lysate was purified twice using an R-10G-affinity column to isolate
podocalyxin. Then, the podocalyxin was analyzed by LC/MS/MS and glycosidase digestion
followed by western blotting. It was found that the R-10G antigen protein was podocalyxin with
complicated carbohydrate chains. Also, western blotting showed that this protein was modified by a
keratan sulfate-related chain. We have devised sensitive methods for the structural analysis of sialic
acids and keratan sulfates. It was clarified that podocalyxin in human iPS cells is heavily sialylated,
as are renal proteins. Furthermore, a very low-sulfated keratan sulfate with a
poly-N-acetyllactosamine structure was found, and this new structure seems to have a significant
role in the undifferentiated state of human iPS cells.



