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Analysis of immunological properties of mannose-based molecules and its action
mechanisms.
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The aim of this study was to identify immunological function of
mannose-based molecules and its action mechanisms. Among a -mannooligosaccharides, long chain
molecules such as a -Man-(1-6)-Man4 inhibited lipopolysaccharide (LPS)-stimulated activation of
bone marrow derived murine dendritic cells (BMDC). In contrast, among [3 -mannooligosaccharides, 3
-Man-(1-4)-Man activated BMDC via engagement of toll-like receptor 4. We also found that o -mannan
from yeast promotes anti-inflammatory responses (e.g., IL-10 production) in BMDC when it was
stimulated with LPS. Metabolome analysis showed that a -mannan altered levels of many metabolites in

BMDC, e.g., an increased level of lactic acid, the final product of glycolysis, and a reduced level
of succinic acid, an inflammatory metabolite of TCA cycle. The results suggest that a -mannan
induces reprogram of cellular metabolism and thereby promotes anti-inflammatory response in BMDC.
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Fig. 1. Differential effects of mannose-based oligomers on DC activation. o-Man-(1—6)-Man4 inhibits LPS-
induced DC activation, whereas 3-Man-(1—4)-Man activates DC via TLR4 and C3a receptor engagement.
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Fig. 2. Altered metabolite levels in BM
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DC upon LPS and/or a-mannan stimulation. o-mannan increases anti-

inflammatory IL-10 production and reduces pro-inflammatory IL-1B production in LPS-stimulated DC, that is
accompanied by altered levels of metabolitesincluding lactate, citrate, succinate, fumarate and many other amino acids.
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