
 

New insights into biofilm formation could
lead to better therapies, but mysteries remain

July 20 2015

July 20, 2015 - Biofilms are tough, opportunistic, highly antibiotic
resistant bacterial coatings that form on catheters and on medical devices
implanted within the body. University of Maryland investigators have
now shown that a "messenger molecule" produced by the opportunistic
human pathogen, Pseudomonas aeruginosa, encourages bacteria to
colonize catheters in the bladders of laboratory mice, where they form
biofilms. The research appears July 20th in the Journal of Bacteriology, a
publication of the American Society for Microbiology.

Normally, in the absence of the kinds of surfaces that encourage biofilm
formation, there are few bacteria in either the bladder or the kidneys. In
earlier work, these investigators showed—as numerous others had
done—that the messenger molecule, cyclic-di-GMP (c-di-GMP)
promotes biofilm formation when such surfaces are present, said
principal investigator Vincent T. Lee, Associate Professor, Department
of Cell Biology and Molecular Genetics, University of Maryland,
College Park.

In the current study, the investigators inserted tiny catheters into the
mice's bladders—a surface on which to grow biofilms. They then
infected the mice with P. aeruginosa via those same catheters.

When infected with P. aeruginosa that produced high levels of c-di-
GMP, the number of bacteria detected in the bladders and kidneys rose
moderately. Conversely, infecting the mice with bacteria that produced
low levels of c-di-GMP resulted in a substantial reduction in P.
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aeruginosa abiding in these organs. "Although the detection method did
not distinguish between free-living bacteria and those in biofilms, it is
safe to assume, from previous research, that the bacteria being detected
were largely in biofilms," said Lee.

The investigators also found four genes that modulate c-di-GMP levels.

One mystery remains. In test tube studies (as opposed to studies in
animals), c-di-GMP influences biofilm formation by acting on various
targets—bacterial pili and flagella, organelles involved in locomotion,
and extracellular polysaccharide, a part of the bacterial surface which
helps the bacterial cells stick together in a biofilm.

However, in the current study, when the investigators used mutant
bacteria that could not make functional pili and flagella, the bacteria
could still infect the mice. The same was true in the earlier study, with
respect to the extracellular polysaccharide. Thus, said Lee, c-di-GMP
must be influencing biofilm formation by acting on some other, as yet
unknown target.

Discovering exactly what that target is could be very helpful to certain
medical patients. "According to the National Healthcare safety Network,
P. aeruginosa causes approximately 10 percent of catheter-associated 
urinary tract infections each year in the United States," says Lee.
"Determining the factors that influence biofilm formation on urinary 
catheters will aid in developing more effective therapies to treat and
prevent biofilm-based infections."

  More information: Journal of Bacteriology, DOI:
10.1128/JB.00410-15
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