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Abstract 
Tannerella forsythia is among the major pathogens which are involved in periodontitis, a chronic inflammation. Outer membrane vesicles (OMVs) released from the cell envelope of Gram-negative bacteria play an important role in bacteria-host interaction. OMVs contain bioactive molecules including DNA, RNA, lipopolysaccharides, proteins, toxins, and peptidoglycan. Quorum sensing (QS) is mediated by small signaling molecules that are secreted from bacteria. QS molecules induce bacterial virulence and biofilm formation. However, there are no reports that QS molecules regulate production and virulence of T. forsythia OMVs. In this study, we purified OMVs from T. forsythia in the absence or presence of quorum sensing inhibitors (QSIs, D-arabinose and D-galactose) and investigated their biological activity in THP-1 monocytes. Highly purified OMVs isolated by density gradient ultracentrifugation were analyzed using Nanoparticle tracking analysis (NTA) and observed by TEM. qPCR array analysis and ELISA showed that the expression of pro-inflammatory cytokines (IL-1β, IL-6 and IL-8) was significantly reduced by OMVs of T. forsythia treated with QSIs (D-arabinose and D-galactose) compared to OMVs of T. forsythia without QSIs. T. forsythia OMVs activated NF-κB and MAPK signaling pathway, which were less activated by TF D-arabinose OMVs (TF D-Ara OMVs) and TF D-galactose OMVs (TF D-Gal OMVs) compared to TF OMVs. Our results indicate that QSIs regulate the inflammatory activity of T. forsythia OMVs and therefore, D-arabinose and D-galactose may be used as inhibitors of periodontal inflammation.
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Figure: mRNA expression of pro-inflammatory and anti-inflammatory cytokines in THP-1
monocytes by OMVs derived from T. forsythia grown in the presence or absence of QS inhibitors

(D-arabinose and D-galactose)




