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Innate and Acquired Immune Responses Mediated by Nod proteins
Naohiro Inohara (University of Michigan Medical School, Department of Pathology)

Nods are intracellular proteins that play in key regulatory roles in pathogen
responses and cell death. Nod1 and Nod2, two Nod family members, are involved
in host recognition of bacterial components. Genetic variations in the Nod1l and
Nod2 genes are associated with susceptibility to several human diseases including
Crohn’s disease and allergic diseases. Whereas Nod1 is ubiquitously expressed in
multiple tissues including intestinal epithelial cells, Nod2 is expressed highly in
APCs and Paneth cells. Mouse models showed that Nod2 provides the first defense
line against intestinal Listeria infection, whereas Nodl appears to be critical at a
later stage during bacterial infection. However, the mechanisms by which Nods
protect hosts from Listeria infection are poorly understood. Here we show that both
Nodl1 and Nod2 stimulation induce innate immune genes in intestinal epithelial cells.
Intraperitoneal Nod1 stimulation induced recruitment of acute inflammatory cells,
which was abolished in Nod1™” mice. Nod1 stimulation induced massive production
of chemokines but poorly TNF, IL-1, IL-12 and IFNs, suggesting that the primary
role of Nod1 is to induce the recruitment of immune cells. Nod1 stimulation with a
T-cell dependent antigen enhanced acquired immune responses, although no direct
induction of co-stimulatory molecules in APCs or lymphocyte proliferation by Nod1
stimulation was detected. The adjuvant activity of Nodl ligand was absent in
Nod1-deficient mice. These results indicate that Nodl functions as a pathogen
recognition molecule to induce expression of molecules involved in the early stages
of the innate immune response. Furthermore, Nodl can act as an adjuvant for
secondary IgG responses to T-cell dependent antigens through a mechanism that
appears to be different from those for TLRs. Together with these findings, the role of
Nod molecules in local and systemic immunity as well as in human diseases will be
discussed.
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