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Elucidation of ABO regulation through topological alteration of chromatin
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The ABO blood group system is composed of the carbohydrate antigens A and B,

as well as their antibodies, and is fundamental to the safety of blood transfusion. The blood
groups were discovered at the beginning of the 20th century, and 90 years later Dr. Yamamoto at the
Biomembrane Institute, University of Washington, reported the molecular basis of the ABO gene.
Subsequently, we have clarified the transcriptional regulation of the gene expression including the
cell type-independent promoter, and the cell type-specific control regions for erythroid or
epithelial cells. Many variants in the promoter and erythroid cell-specific region have been
reported in individuals with weak variants such as Bm, Am, B3, and A3. In addition, DNA methylation
of the promoter was found to be involved in antigen reduction in cancer cells and mutations of the
transcriptional factors involved in the ABO regulation were reported to be associated with antigen
reduction on RBCs in leukemia patients.
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