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Bacterial vaginosis (BV) is the most common vaginal disorder in women of reproductive age. Despite its 
high prevalence, BV aetiology remains elusive. Recently, it was described that BV occurrence involves the 
presence of an adherent biofilm on vaginal epithelium, being Gardnerella vaginalis the predominant bacterial 
species. Furthermore, this bacterial biofilm persists on the vaginal epithelium after therapy with 
metronidazole, suggesting that G. vaginalis biofilm plays a key role in treatment failure and recurrence of 
BV. Despite the relevance of G. vaginalis biofilms in the BV pathogenesis, there has not been detailed 
information addressing the environmental conditions influence in G. vaginalis biofilm formation. In this 
sense, we designed a series of in vitro assays in order to evaluate the influence of some common culture 
conditions on biofilm formation of this bacterial species. Thus, we used four G. vaginalis strains isolated 
from women with BV and compared their biofilm-forming ability using distinct culture conditions, namely 
inoculum concentration, incubation period, feeding conditions and culture medium composition. Our results 
showed that growth conditions strongly influenced G. vaginalis biofilm formation and that biofilm formation 
was enhanced when starting the culture with a higher inoculum, supplemented the medium with glucose and 
using a fed-batch system. To conclude, this study provides new insights about optimized culture conditions 
for G. vaginalis biofilm formation, which is extremely important for future fundamental studies involving 
this bacterial community.  
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Previous studies showed that sub-MIC levels of beta-lactam antibiotics induce extracellular DNA release 
and biofilm formation in most MRSA strains, a process that may have relevance in hospitals and on farms. 
The objective of this study was to gain insight into the mechanism of beta-lactam induced MRSA biofilm. 
We found that low-dose amoxicillin increased the ability of MRSA cells to autoaggregate and attach to 
surfaces under both static and flow conditions. We also found that MRSA biofilms cultured in sub-MIC 
amoxicillin were thicker and less permeable than biofilms cultured without antibiotic, and that DNA release 
alone was not sufficient to induce MRSA biofilm. Interestingly, two additional cell wall-active agents with 
different mechanisms of action - D-cycloserine and phosphomycin - also induced extracellular DNA-
dependent biofilm in a variety of MRSA strains, suggesting that biofilm formation may be a general 
response to cell wall stress. By screening a transposon insertion library for mutants deficient in biofilm 
induction, we identified a novel gene (designated aibA for antibiotic-induced biofilm) that was required for 
biofilm formation in sub-MIC levels of amoxicillin, D-cycloserine, and phosphomycin. aibA encodes a 
small hypothetical protein conserved among Bacilli that may play a role in glucose transport and 
metabolism. We concluded that low-dose amoxicillin alters the physical properties of MRSA cells, and that 
screening for biofilm induction mutants provides a means to identify novel effectors that mediate both the 
cell wall stress response and biofilm formation in MRSA. 




