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Autophagy in Peptidoglycan-Induced Inflammatory Responses
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Autophagic cell death is characterized by autophagosome formation, and expression of autophagy genes such as Atg (Beclin) and LC3 genes have
been demonstrated. Recent evidences indicate that autophagy is an important event in regulating cell mass. A possible role of autophagy in
inflammation was recently proposed by Xu et al. (2006) based on LPS-induced caspase-independent macrophage death. Whether PGN exerts a
similar role like LPS has not been previously studied. Preliminary results from our laboratory raise the possibility of PGN-induced autophagy in
accordance with increasing iNOS and COX-2 protein expression. Inhibition of autophagy via balfilomycin or 3-MA induces apoptosis in
PGN-treated macrophages (Attachement). The possible significance of PGN-induced autophagy is derived from the notion that induction of
autophagy may prevent phagocytosis of virulent bacteria. This Sub-project aims to explore the molecular mechanism of PGN-induced autophagy in
macrophage and to study how autophagy affects host immune defense in the settings of Gram-positive infection. c-Src activation has been shown in
integrin-induced autophagy. The Central Hypothesis is that PGN-induced autophagy is mediated by the PGN-TLR2-c-Src pathway. Specific aim 1
(1st year): To examine the role of MyD88 and p85a in PGN-induced autophagy. Hypothesis 1: MyD88 and p85a participate in PGN-induced
C Y Jl‘]ﬁ]@g' autophagy 1.1.To examine if PGN induces autophagic characteristics including acid particles release, lysosomal formation, and LC-3 aggregation in
macrophages by EM, fluorescent microscope and flow cytometry analysis. 1.2. To investigate the autophagy in MyD88 or p85a knockout
macrophages treated by PGN. 1.3. To analyze the role of MyD88 and p85a in PGN-treated macrophages via transfection of MyD88 and p85a
siRNA. Specific aim 2 (2nd year): To establish the pivotal role of the p85a/c-Src/NADPH oxidase pathway in PGN-induced autophagy. Hypothesis
2: PGN induces autophagy via activation of the p85a/c-Src/NADPH oxidase cascade in macrophages. 2.1. To knockdown the expression of p85a -
c-Src ~ NADH oxidase via transfection of respective siRNAs in macrophages, and determine the autophagy in each clone of macrophages induced by
PGN. 2.2. To analyze the role of p85a/c-Src/NADPH oxidase in PGN-induced autophagy via overexpression of both wild-type or mutant p85a -
c-Src ~ NADPH oxidase protein (in collaboration with sub-project 1). 2.3. To examine if NADPH oxidase-catalyzed ROS production is causally
related to PGN-induced autophagy Specific aim 3 (3rd year): To investigate the role of autophagy in PGN-induced inflammatory responses
Hypothesis 3: Induction of autophagy indeed participates in PGN-induced inflammatory responses. 3.1. Suppression of autophagy by adding
autophagic inhibitor bafilomycin or 3-MA to evaluate the expression of inflammatory events such COX-2/PGE2 ~ iNOS/NO ~ TNF-a ~ MMP9
production. 3.2. To investigate whether inhibition of autophagy by trasnfection of Beclin ~ LC-3 ~ or Atgs siRNAs affects PGN-induced



COX-2/PGE2 ~iNOS/NO ~ TNF-a » MMP9 production. 3.3. To investigate the role of autophagy in PGN-mediated immumodulation (In collaboration

with sub-project II) 3.4. To examine the role of p85a/c-Src/NADH oxidase in PGN-induced inflammatory events in related to autophagy induction.

(in collaboration with sub-project 1)



