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New paradigm for the regulation of chronic inflammation by glycosphingolipids
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GM3 is the major ganglioside in human blood. We found that very long-chain
GM3s (e.g. acyl chain lengths C22, C24) strongly promote the activation of TLR4 by LPS and the
representative alarmin HMGB1, whereas long-chain GM3s (e.g. C16, C18) suppress TLR4 activation,
indicating that they are "endogenous The results show that long-chain GM3 (C16, C18, etc.) is an "
endogenous ligand" that positively and negatively regulates TLR4 activation. Furthermore, very
long-chain GM3 greatly enhances Casp4/11-mediated pyrtosis, whereas long-chain GM3 strongly
suppresses these responses. The study revealed that "GM3 is a bioactive lipid that regulates these

lipopolysaccharide receptors in both positive and negative directions due to its molecular species
diversity."”
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Fig. 1 Molecular Species of GM3 in Human Serum and Their Function

N O)/aéfe?&:tﬁ?ﬁﬂ é YA QAYAS A: GM3 biosynthesis from ceramide. B: TLC analysis of ganglioside species in human
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Fig. 2 Regulation of TLR4 and Casp4/11 by GMS3 Species
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Fig. 3 Positive and Negative Regulation of Inflammation and Pyrotosis by GM3 Molecular Species
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Fig. 5 Summary: GMS3 regulates TLR4 signaling/pyroptosis positively and negatively via its acyl-chain structure
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Fig. 6 VLCFA-GM3 augments and LCFA-GM3 suppresses cytokine storm of LPS-induced Sepsis Mouse Model
A: Cytokine cascade after LPS treatment.

B: GM3C24 i.p. administration 6hr after LPS. Significant increase of serum IL-1a level at 10hr.

C: GM3C16 i.p. 3hr after LPS. Significant decrease of serum TNF-a level at 6hr.

D: GM3C16 i.p. 6hr after LPS. Significant dcrease of serum IL-1a. level at 10hr.
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