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The innate immune receptors recognize specific molecules that are commonly found in microbes,
and induce host defense responses to eliminate invading pathogens. Nucleotide—binding oligomerization
domain protein (Nodl) is an intracellular protein that is involved in recognition of bacterial molecules
and whose genetic variation has begn linked to several allergic diseases, including asthma. Previous
studies showed that the recognition core of Nod1 stimulatory molecules is
y-D-glutamyl-meso-diaminopimelic acid (iE-DAP). However, the actual structures of natural Nodl ligands
in the environment are not really understood.

We have demonstrated that some bacteria such as Escherichia coli (E. coli), Pseudomonas
aeruginosa, and Bacillus species release Nodl ligands to the culture supernatants, and it showed more
potent activities than the bacterial body. We were thus interested in the structure of natural Nodl ligand
in the culture of E. coli, and started the isolation and structural elucidation of the compounds. The
E. coli supernatant was fractionated with reverse phase HPLC, and some Nodl stimulatory fractions were
obtained. From the structural characterization, we found the molecule structure of the most active
fraction as native human Nodl ligand. A major fragment, GleNAc—-(B1-4)-(anh) MurNAc-L-Ala—y-D-Glu-meso-DAP
was isolated and characterized by using MS and NMR. We also found other PGN fragments using
7-(diethylamino) coumarin-3-carbonyl labeling method to enhance the sensitivities in mass spectroscopy
studies. We also analyzed culture supernatant of Bacillus subtilis, which have higher Nodl stimulatory
activity compare to other bacterial species, and found a similar PGN fragment but containing amidated-DAP.
In addition, preliminary analyses of Nodl from Kurozu and Acetobacter pasteurianus supernatant have been
done. The results suggested that DAP containing bacteria release Nodl ligands in the environment, which

would accumulate in the environment and regulate the immune system through Nodl.
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