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Peptidoglycan (PGN) : Toll-like receptor 2 (TLR2) ; Myeloid differentiation protein 88 (MyD88) : NADPH oxidase ; macrophages.
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Peptidoglycan (PGN), a Gram-positive bacterial cell wall component, activates the host immune system and induces release of inflammatory
mediators. PGN binds the Toll-like receptor 2 (TLR2) and conveys signals to activate NF- B. However, the intracellular signaling events following
TLR2 activation by PGN are largely unknown. To date, it is known that NF- B activation by TLRs is primarily mediated via MyD88-dependent
pathway. Several reports indicated that macrophages from MyD88-deficient mice are completely defective in the production of inflammatory
cytokines. A recent study from our laboratory shows that PGN induces the association of TLR2 with p85a resulting in the activation of the
Ras/Raf-1/ERK/IKKo/B/NF-«B signal pathway in RAW 264.7 macrophages (Chen et al., 2004, J. Biol. Chem. 279: 20889). We also found that PGN
stimulation triggered the association among TLR2, MyD88, and p85a by co-immunoprecipitation (co-IP) assay. Recent studies indicated that TLRS
of human colonic epithelial cells in response to flagellin recruits p850 by MyD88. Therefore, MyD88 maybe act as a bridge between TLR2 and
p85a. Previous studies have shown that p85a directly interacts with c-Src by pull-down assay. In a preliminary study, we found that PGN induced
c-Src phosphorylation, NADPH oxidase activation, and reactive oxygen species (ROS) release in macrophages. PGN-induced ROS release was
attenuated by a dominant negative mutant of c-Src and a NADPH oxidase inhibitor. We also noted that PGN phox by co-IP assay. stimulation
triggered the physical association among TLR2, c-Src, and p47 Therefore, we suggest that PGN-induced NADPH oxidase activation may be
mediated through phox pathway. The Central Hypothesis of this project is that TLR2/MyD88/p85a/c-Src/p47 PGN-induced NADPH oxidase
activation is mediated by the formation of a functional phox complex of TLR2/MyD88/p85a/c-Src/p47 in RAW 264.7 macrophages. If this
hypothesis is correct, measures directed at decreasing the complex formation among phox TLR2/MyD88/p85a/c-Src/ p47 may have therapeutic
value in the prevention of Gram-positive bacterial infection. In this project, we will test the following 3 hypotheses: phox 1. Hypothesis:
MyD88-dependent association of p85 /c-Src/p47 in PGN-induced NADPH oxidase activation. phox 2. Hypothesis: PGN induces formation of the
p85 , ¢-Src, and p47 complex via domain-domain interaction. phox 3. Hypothesis: Deletion mutants and siRNAs of p85 , ¢-Src, or p47 abolish
PGN-induced signaling events. The overall objective of this project is to elucidate the molecular mechanism of PGN-induced inflammation so that

effective interventions can be developed to prevent Gram-positive infection.



