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< Background and goals of this research project >

Chronic obstructive pulmonary disease (COPD) has been the third most common cause of death in the world. The
development of chronic bronchitis in the lung caused by long-term tobacco smoke exposure leads to bronchial
obstruction and respiratory failure that is not fully reversible. Approximately 20,000 people die each year from COPD
in Japan, although no essential therapy is now available. Our research group previously reported that intratracheal
administration of keratan sulfate disaccharide L4 mitigated the symptoms of elastase-induced COPD model mice.
Based on these data, we planned to develop L4 and derivatives thereof as novel drug candidates for COPD in this

research project. For this, we challenged to clarify the molecular mechanisms by which L4 exhibits the protective



effects against COPD-like phenotypes in mice and to produce more effective derivatives from L4 by using the

chemical synthetic approach.

< Main results >

We observed that L4 and derivatives thereof suppressed the expression of inflammatory cytokines in mouse bone
marrow-derived dendritic cells (BMDCs). We also demonstrated a C-type lectin receptor; langerin was a receptor for
L4 and identified langerin-associated molecules by a combination of immunoprecipitation and mass spectrometry
analysis. Among these identified molecules, we performed further experiments about macrophage-capping protein
(CapQ). Interestingly, CapG functioned as an inhibitory transcription factor to suppress the gene expression of an
inflammatory cytokine. These data indicated that the L4-langerin-CapG axis was the mechanism to exhibit an anti-
inflammatory effect of L4.

On the other hand, we generated a langerin-deficient mutant mouse by genome editing technology. Then, we
induced COPD-like phenotypes in this mutant mouse by intratracheal administration of elastase and assessed the
effects of L4. Interestingly, the protective effect of L4 was observed in wild-type mice, but not in langerin-deficient
mice, which indicates that langerin is a target molecule of L4 in in vivo. In addition, we generated new L4 derivatives

in anticipation of more effectiveness.

< Future perspective >
In this project, a protective effect of L4 and derivatives thereof against COPD-like phenotypes was demonstrated in

both in vitro and in vivo. We are now planning to assess L4 effects for COPD in human beings in the future.



