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Glycoforms could be a good therapeutic target, but lacks of specific targeting strategy and technology
made this field to be a remaining frontier. We previously found that knockout mice of an innate immune
receptor spontaneously develop autoimmune diseases and bone disorder similar to human rheumatoid
arthritis and osteopetrosis, indicating that the innate immune receptor plays an important role for the
regulation of the immune system and bone metabolism. Furthermore, we found that this immune receptor
has a carbohydrate ligand. Based on these findings, the innate immune receptor — glycoprotein axis is
suggested to be a good therapeutic target for immune and bone metabolic diseases. Therefore, we aimed to
develop new therapeutics to treat immune/bone disorders by engineering this innate immune receptor—
glycoprotein axis. For this, we have proceeded 4 research projects; 1) identification of carrier glycoproteins
of the glycoligand; 2) development of specific antibodies to detect the glycoligand; 3) development of
antibodies against the innate immune receptor which can modify the innate immune receptor signaling; 4)
establishment of a therapeutics using a carbohydrate modification enzyme to increase the functional activity
of the glycoligand. After 5 years research, 1) we have identified natural carrier glycoproteins in osteoblasts;
2) we have succeeded in producing anti-glycoligand antibodies, and determined the BCR VDJ sequence of
this antibody; 3) we have developed anti-innate immune receptor antibody which can regulate
differentiation of osteoclasts, and determined the BCR VDI sequence; 4)we have found that treatment with
a carbohydrate modification enzyme can regulate the development of experimental models of autoimmune
diseases. Using these tools, 5) we also tried to analyze the localization of the glycoligand and the innate
immunoreceptor in the immune system, and found positive cells to these anti- glycoligand/ anti-innate
immunoreceptor antibodies in lymphatic organs and synovial tissues. Finally, 6) we treated rheumatoid
arthritis model mice with anti-immunoreceptor antibody, and found that this antibody tended to suppress
disease scores. Furthermore, we treated colitis model mice with anti-glycoligand antibody, and found that
disease severity was significantly suppressed. Thus, we have successfully accomplished these projects, and

established antibodies for the development of new therapeutics



