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Synthesis and functional analysis of glyco- and lipid-conjugates responsible for
modulation of innate immune- and acquired immune system
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Immunomodulation is one of fundamental functions for the protection of living organisms including human,
and the understanding of the active structural motifs and their functions is fundamental for development of the
application in the medical science. We thus developed the chemical synthetic methods of various natural
immunemodulators from microbes and also from human. The immune receptor agonists include the ligands of
Nod1/Nod2, CD1d and TLR2. Based on the newly developed chemical methods, we established molecular library
of the immunomodulants, and used these compounds for the comprehensive analysis of structure-activity
relationships for the further understanding of our environments. The synthesized compounds include inositol
phospholipids from a Protozoa (Entoamoeba histolytica), and from human, for analyzing as CD1d ligands. We
demonstrated the detailed structure-activity relationships of unique inositol phospholipids from E. histolytica in NKT
cell activation, and also for the phospholipids s from human. The comprehensive synthesis for the bacterial cell wall
peptidoglycan fragment library was also established. We then revealed that unique modification at PGN in
Mycobacteria weakened the immunoactivation via human Nod1/Nod2. We also successfully developed the synthetic
methods for introduction additional functions to the immunestimulatory compounds to regulate their activity, and also
for the functional analysis including live-cell fluorescence imaging.
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Fig. 1. Structures of EhPla and EhPIb from
Entoamoeba histolvtica.
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Fig. 2. (A) Schematic structure of M. Tuberculosis
peptidoglycan. (B) Chemically synthesized M. Tuberculosis
peptidoglycan fragments.
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