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Involvement of the Type IX Secretion System in Capnocytophaga

ochracea Gliding Motility and Biofilm Formation
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Capnocytophaga ochracea is a Gram-negative, rod-shaped bacterium that demonstrates gliding
agar surfaces. C, ochracea possesses the ability to form biofilms; however, factors involved in bic
rium are unclear. A type IX secretion system (T9SS) in Flavobacterium johnsoniae was shown to
proteins (e.g., several adhesins) to the cell surface. Genes orthologous to those encoding T9SS pr
been identified in the genome of C. ochracea; therefore, the T9SS may be involved in biofilm for:
constructed three ortholog-deficient C. ochracea mutants lacking sprB (which encodes a gliding
sprT (which encode T9SS proteins in F. johnsoniae). Gliding motility was lost in each mutant, st
the proteins encoded by sprB, gldK, and sprT are necessary for gliding motility, and SprB is trans
T9SS. For the AgldK, AsprT, and AsprB strains, the amounts of crystal violet-associated biofilm,
were 49%, 34%, and 65%, respectively, at 48 h. Confocal laser scanning and scanning electron m
films formed by wild-type C. ochracea were denser and bacterial cells were closer together than i
strains. Together, these results indicate that proteins exported by the T9SS are key elements of tl
formation of C. ochracea.
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Periodontitis is a polymicrobial infection caused by selected gram-negative bacteria including Porphyr-
omonas gingivalis. Host cell invasion by P. gingivalis has been proposed as a possible mechanism of
pathogenesis in periodontitis. The aim of the present study was to assess the influence of perio-
dontopathogens on P. gingivalis invasion of gingival epithelial cells in polymicrobial infection. P. gingivalis
was tested for its ability to invade a human gingival epithelial cell line Ca9-22 in co-infection with
periodontopathogens, using an antibiotic protection assay. Among the pathogens tested, only Fuso-
bacterium nucleatum demonstrated the ability to significantly promote P. gingivalis invasion (P < 0.01).
This increased invasion was confirmed by confocal scanning laser microscopy utilizing a dual labeling
technique. In contrast, co-infection with Aggregatibacter actinomycetemcomitans or Tannerella forsythia
attenuated P. gingivalis invasion. The fusobacterial enhancement of host cell invasion was not observed in
co-incubation with other periodontopathogens tested. These results suggested that complex synergistic
or antagonistic physiologic mechanisms are intimately involved in host cell invasion by P. gingivalis in
polymicrobial infection.
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