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A first new look into the interaction of Staphylococcus epidermidis biofilm-released
cells with the host immune system
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The widespread application of indwelling medical devices in the clinical setting, together with the remarkable
ability of the commensal Staphylococcus epidermidis to adhere to these surfaces and form biofilms, has given to
this bacterium the recognition of being a leading causative agent of nosocomial infections [1]. Biofilms lifecycle
is currently divided into 4 main steps: initial adhesion, accumulation, maturation and, disassembly [2]. Biofilm
disassembly, the release of the cells within the biofilm into the involving environment, is the less understood of
all steps despite its involvement in the development of several serious acute infections such as endocarditis,
bacteremia and pneumonia [3]. Hence, due to its important consequences in human health and disease, the study
of the cells released from S. epidermidis biofilms is crucial to create effective therapeutic strategies against these
serious infections.

For that reason, in order to better characterize S. epidermidis biofilm-released cells, we assessed their cell
properties by determining 1) the expression of key genes involved in initial adhesion, biofilm regulation and
disassembly, 2) the total protein profile, 3) the susceptibility to routinely used antibiotics for the treatment of
staphylococcal infection, and 4) the adhesion ability to coated and uncoated surfaces. Additionally, 5) the
interaction of these cells with the host immune system was also assessed using an intravenous mouse infection
model. Planktonic and biofilm cells were also used for comparison purposes.

Our results revealed that S. epidermidis biofilm-released cells share some particular features with planktonic
cells, such as expression of psmf, but at the same time share some features similar to biofilms, such as high
antibiotic tolerance. Moreover, although these shared features, the cells released from the S. epidermidis biofilms
produced a unique protein that is not detected in the other assessed phenotypes. Additionally, S. epidermidis
biofilm-released cells elicit a different in vivo response than their planktonic counterparts, by stimulating a lower
production of inflammatory chemokines KC and MCP-1, and interleukine-6 as well.

Altogether, these results indicate that this particular phenotype may present some advantageous features allowing
a more effective host colonization and infection spreading. Thus, the targeting of the particular properties of the
biofilm-released cells could present new opportunities to more effectively prevent the pathologic events
associated with dissemination of cells from a biofilm to more distant sites.
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