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Abstract

Human B-defensin-2 (hBD-2) antimicrobial peptide is a component of the innate
immunity that exerts its in vitro antimicrobial activity against various microorganisms and
also activates the acquired immunity. Previous findings showed that hBD-2 expression
correlated with epithelial differentiation and inflammatory process. Consequently, the
objective of this study was to investigate the signaling pathways of hBD-2 inside oral
epithelial cells, particularly molecules involved with epithelial differentiation and
inflammation, including phospholipase D (PLD) and phospholipase A, (PLA,). Methods
included the analyses of mRNA and protein expression in cultured oral epithelial cells for
hBD-2 and matrix metalloproteinase-9 (MMP-9), another component of innate immunity, by
reverse transcriptase polymerase chain reaction (PCR), real-time PCR, and western blot
hybridization, respectively. Moreover, the MMP-9 activity was assayed by gelatin zymogram.
Cultured epithelial cells were stimulated with cell wall extract of Fusobacterium nucleatum, a
Gram-negative periodontal bacterium, or phorbol ester, an epithelial activator. To determine
involvement of signaling molecules in hBD-2 and MMP-9 induction, several pharmacological
inhibitors specific for each signaling molecule studied were used. We examined mRNA and
protein expression for PLD and cytosolic PLA,, and investigated enzymatic activity of PLD
as well as the derived products from an enzymatic reaction. Results: HBD-2 and MMP-9
mRNA induction was inhibited by specific inhibitors of PLD and cytosolic PLA,. In addition,
stimulation with cell wall extract of Fusobacterium nucleatum and phorbol ester induced oral
epithelial differentiation by up-regulating expression of transglutaminase 1 mRNA. It was
found that mRNA and protein for PLD1 and PLD2 were expressed in oral epithelial cells, and
the enzymatic activity of PLD was increased by the two stimulants. Phosphatidic acid, a
product derived from the enzymatic reaction, was also detected in stimulated cells.
Furthermore, cytosolic PLA, mRNA was constitutively expressed, but its protein was
activated by phosphorylation, and the phosphorylated cytosolic PLA, then translocated into
the nucleus in stimulated epithelial cells. Summary and Discussion: PLD and cytosolic
PLA, are central signaling molecules in regulating hBD-2 and MMP-9 expression in oral
epithelial cells. PLD is also involved with epithelial differentiation. Consequently, the

connection between cellular differentiation and innate immunity by antimicrobial peptide



production is established. Suggestions for future study: It is interesting to further study the
roles of B-defensins and antimicrobial peptides of other families in activation of inflammatory

process in primary cultured oral cells.
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