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Development of novel glycolipid adjuvant allowing regulation of lipid antigen presenting protein
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One of the most important factors in the development of adjuvants is the selective enhancement of cytokine
production. In this project, involving the development of novel adjuvants, one of our goals was to identify CD1d
glycolipid ligands that can activate NKT (natural killer T) cells leading to the selective secretion of various cytokines.
Additionally, we collected data on the physical and ADME (absorption, distribution, metabolism, and excretion)
properties of these glycolipid ligands, and evaluated the relationship between their structures and properties because such
information is likely required for their practical use.

In a previous study, we focused on CD1d ligands involved in the regulation of cytokine secretion, such as the Thl
and Th2 cytokines (e.g. [IFN-y and IL-4), through NKT cell activation, and we developed several potent CD1d glycolipid
ligands containing a modified lipid part.

In the present project, based on the functional analysis of these ligands, we first identified a series of novel CD1d
ligands characterized by their Th2 cytokine-biasing responses. Compared with known ligands, these ligands induce
higher levels of Th2 cytokine secretion. We also found that the length of the polar group-containing acyl chain and the
type of polar functional groups had influence on the cytokine polarization. In particular, the length was markedly
correlated with Th2-biasing response. Imaging studies revealed that differences in the ligand presentation rate on the cell
surface affected the degree of the biasing responses. Further investigation also revealed that some of the developed
ligands displayed Th17-biasing profiles. These newly developed Th2-/Th17- biasing compounds will contribute toward
the development of new adjuvants, and these compounds may also be utilized as chemical tools for elucidating the
cytokine-biasing mechanism of the CD1d-NKT system.

Next, we focused on the Cys residue of the lipid binding pocket of CD1d, and we developed a-GalCer derivatives
containing groups that can form covalent bonds. The assay results revealed that these ligands induced higher levels of
cytokine production and Th2 cell-type cytokine polarization response. To our knowledge, these are the first ligands that
allow covalent bond formation to CD1d under physiological conditions.

Finally, we obtained data on the physical and ADME properties of CD1d glycolipid ligands and examined the
relationship between their structures and properties. We also evaluated the function of these glycolipid ligands as vaccine

adjuvants. These investigations led to the identification of potential candidates for vaccine adjuvants.



