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Integrative understanding of linkage between molecular structures and functions
of glycosphingolipids in signal regulation
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To investigate the mechanisms for signal regulation by glycosphingolipids
expressed on the cell surface, chemical structures of whole molecules of glycolipids including sugar
moieties and lipid portions were analyzed. Using sugar-remodeling cancer cells and EMARS/MS, we
identified membrane molecules that associate with glycolipids, and verified that these molecules
specifically bind with glycolipids, and enhance malignant properties of cancer cells. On the other
hand, to clarify the involvement of lipid portions in the signal regulation by glycolipids, we
performed knockout of DES2 that hydroxylates long chain base-C4 using GD3-expressing colon cancer,
DLD-1, and demonstrated the recovery of the reactivity with Siglec-7. We also performed knockout of
FA2H that exerts hydroxylation of fatty acid C2, and verified that binding of Siglec-7 is disturbed
by hydroxylation of lipid portions. Furthermore, we observed that the sensitivity of cells to NK was
increased in the knockout cells.
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