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The Yamasaki group identified DCAR as a new receptor that recognizes lipids from
Mycobacterium tuberculosis called phosphatidylinositol mannosides (PIMs) and enhances
the host Th1 response (Toyonaga et al. Immunity, 2016). In addition, B-GlcCer was identified
as an endogenous ligand for the C-type lectin receptor Mincle (Nagata et al. PNAS 2017).
B-GlcCer functions as an intracellular metabolite in the healthy state, but can be released
after cell damage and then exerts its role as an endogenous adjuvant through Mincle.
The Ito group identified the steryl-B-glucosidase EGCrP2 in Cryptococcus neoformans (Cn),
a pathogen that causes the infectious disease Cryptococcosis. They showed that the
ergosteryl-3B-glucoside (EG) accumulation in CGCrP2 mutant strain leads to dysfunction of
cell budding (Watanabe et al., JBC, 2015). Previously, together with Yamasaki group, it was
shown that EG is a ligand of the C-type lectin receptor Mincle. In order to identify EGCrP2
inhibitors that may be used as potential antibiotics of Cn, they developed a high-throughput
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screening (HTS) system based on EGCrP activity. The purified EGCrP2 was successfully
obtained using affinity chromatography after high amounts of recombinant protein was
acquired using E.coli transformed with CGCrP2 from Cn.

The Bamba group developed an isolation method allowing precise analyses of lipids. Using
Ultra high performance liquid chromatography-quadrupole Orbitrap mass spectrometer
(UHPLC/QExactive), they identified the lipid isolated by Yamasaki group that acts as a
ligand for the immunoreceptor Mincle. In addition, they developed a new technique for
comprehensive and quantitative analyses of lipid molecules using supercritical fluid
chromatography coupled with triple quadrupole mass spectrometry. Further more, they
started the development of a micro-extraction system for applying the lipid sub-fraction to
the micro-reporter cell assay.

The Ishida group developed the Cyclic silylene protective (TIPDS) group-based B-selective
glycosylation method. This method solved the problem of low yield from deprotection after
the formation of the stereoscopic selective glycosidic bond, thus provided an efficient

approach for the chemosynthesis of B-glycerol lipoprotein with immunoactivating activity.
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