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“Most bacteria tend to form biofilms as an adaptation strategy to their changing environment,” said Holger
Sondermann, associate professor of molecular medicine at Cornell and one of the paper’s senior authors. B3 Facebook
Environmental triggers prompt bacteria to secrete slime made of DNA, sugars and proteins that anchor bacterial & Linkedin
colonies to surfaces.
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The study reports on biofilm formation in the largely nonpathogenic bacteria Pseudomonas fluorescens, commonly ® StumbleUpon
found on plant roots. 2 Twitter
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Environmental cues such as the nutrient phosphate prompt P. fluorescens to form biofilms via sophisticated signaling [j
systems that involve cyclic-di-GMP. STORY CONTACTS

When P. fluorescens experiences nutrient-rich conditions, levels of cyclic-di-GMP in the cell rise, which is sensed by a ~ Cornell Chronicle
protein called LapD. In turn, LapD engages LapG, an enzyme that in its free form is responsible for breaking apart Krishna Ramanujan
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another protein important for P. fluorescens’ tight adhesion to surfaces.
ksr32@cornell.edu

In other words, when the LapG enzyme is bound, P. fluorescens can attach to a surface and a biofilm can form. Media Contact

Melissa Osgood

607-255-2059
that hold P. fluorescens cells to surfaces, which causes biofilms to disperse. mmo59@cornell.edu

When phosphate levels are low, this cascade of events occurs in reverse, freeing the LapG enzyme to break the bonds

http://www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered[9/3/2014 9:20:47 AM]


http://www.cornell.edu/
http://www.news.cornell.edu/
http://www.news.cornell.edu/
http://www.news.cornell.edu/bookmarks
http://www.news.cornell.edu/bookmarks
http://www.news.cornell.edu/stories/science-tech-medicine
http://www.news.cornell.edu/stories/science-tech-medicine
http://www.news.cornell.edu/stories/arts-humanities
http://www.news.cornell.edu/stories/arts-humanities
http://www.news.cornell.edu/stories/business-law-society
http://www.news.cornell.edu/stories/business-law-society
http://www.news.cornell.edu/stories/campus-life
http://www.news.cornell.edu/stories/campus-life
http://www.news.cornell.edu/stories/global-outreach
http://www.news.cornell.edu/stories/global-outreach
http://www.news.cornell.edu/archive
http://www.cornell.edu/search/
http://www.cornell.edu/search/
mailto:ksr32@cornell.edu
http://www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered?qt-what_s_hot=0#qt-what_s_hot
http://www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered?qt-what_s_hot=0#qt-what_s_hot
http://www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered?qt-what_s_hot=1#qt-what_s_hot
http://www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered?qt-what_s_hot=1#qt-what_s_hot
http://www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered?qt-what_s_hot=2#qt-what_s_hot
http://www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered?qt-what_s_hot=2#qt-what_s_hot
http://www.news.cornell.edu/stories/2014/08/gorge-safety-program-dedicated-memory-nathaniel-rand
http://www.news.cornell.edu/stories/2014/08/gorge-safety-program-dedicated-memory-nathaniel-rand
http://www.news.cornell.edu/stories/2014/09/television-content-affects-snacking-behavior
http://www.news.cornell.edu/stories/2014/09/television-content-affects-snacking-behavior
http://www.news.cornell.edu/stories/2014/08/steve-ceci-wins-thorndike-award-lifetime-research
http://www.news.cornell.edu/stories/2014/08/steve-ceci-wins-thorndike-award-lifetime-research
http://www.news.cornell.edu/stories/2014/08/faculty-engage-students-learning-where-you-live
http://www.news.cornell.edu/stories/2014/08/faculty-engage-students-learning-where-you-live
http://elifesciences.org/lookup/doi/10.7554/elife.03650
http://elifesciences.org/lookup/doi/10.7554/elife.03650
http://elifesciences.org/lookup/doi/10.7554/elife.03650
http://elifesciences.org/lookup/doi/10.7554/elife.03650
http://www.news.cornell.edu/print/19371
http://www.news.cornell.edu/print/19371
http://www.news.cornell.edu/printmail/19371
http://www.news.cornell.edu/printmail/19371
http://www.facebook.com/sharer.php?u=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&t=Key%20to%20pathogenic%20slime%20uncovered
http://www.facebook.com/sharer.php?u=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&t=Key%20to%20pathogenic%20slime%20uncovered
http://www.linkedin.com/shareArticle?mini=true&url=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&title=Key%20to%20pathogenic%20slime%20uncovered&summary=Holger%20SondermannThis%20image%20depicts%20a%20receptor%20protein%20LapD%20%28pink%20and%20purple%29%20in%20a%20bound%20state%20with%20the%20enzyme%20LapG%20%28blue%20and%20cyan%29%2C%20on%20the%20right%2C%20and%20in%20an%20unbound%20state%2C%20on%20the%20left.%20The%20receptor%20is%20embedded%20in%20the%20inner%20membrane%20%28shown%20as%20grey%20surface%29%20of%20bacterial%20cells.&source=Cornell%20Chronicle
http://www.linkedin.com/shareArticle?mini=true&url=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&title=Key%20to%20pathogenic%20slime%20uncovered&summary=Holger%20SondermannThis%20image%20depicts%20a%20receptor%20protein%20LapD%20%28pink%20and%20purple%29%20in%20a%20bound%20state%20with%20the%20enzyme%20LapG%20%28blue%20and%20cyan%29%2C%20on%20the%20right%2C%20and%20in%20an%20unbound%20state%2C%20on%20the%20left.%20The%20receptor%20is%20embedded%20in%20the%20inner%20membrane%20%28shown%20as%20grey%20surface%29%20of%20bacterial%20cells.&source=Cornell%20Chronicle
http://reddit.com/submit?url=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&title=Key%20to%20pathogenic%20slime%20uncovered
http://reddit.com/submit?url=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&title=Key%20to%20pathogenic%20slime%20uncovered
http://www.stumbleupon.com/submit?url=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&title=Key%20to%20pathogenic%20slime%20uncovered
http://www.stumbleupon.com/submit?url=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&title=Key%20to%20pathogenic%20slime%20uncovered
http://twitter.com/share?url=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&text=Key%20to%20pathogenic%20slime%20uncovered
http://twitter.com/share?url=http%3A//www.news.cornell.edu/stories/2014/09/key-pathogenic-slime-uncovered&text=Key%20to%20pathogenic%20slime%20uncovered
mailto:ksr32@cornell.edu
mailto:mmo59@cornell.edu
http://www.news.cornell.edu/flag/flag/bookmarks/19371?destination=node/19371&token=3417110382f1668bb397194531b86553&has_js=1
http://www.news.cornell.edu/flag/flag/bookmarks/19371?destination=node/19371&token=3417110382f1668bb397194531b86553&has_js=1

Key to pathogenic slime uncovered | Cornell Chronicle

This system, which is also found in other bacteria, may be exploited as an Achilles’ heel of biofilm formation. For
example, the researchers showed that small molecules called peptides can mimic the docking sites for LapG on LapD,
thereby preventing their binding and leaving LapG available to prevent biofilms from forming. Such findings could be
used to develop drugs to disrupt the ability of bacteria to bind to a surface and impede biofilms.

“Some 80 percent of chronic infections have been attributed to biofilm formation,” Sondermann said. They also clog

up catheters, heart pacemakers and heart valves. Furthermore, biofilms may protect bacteria from antibiotics and
contribute to antiobiotic resistance.

Debashree Chatterjee *13, a former graduate student, and Richard Cooley, a postdoctoral associate, both in
Sondermann’s lab, and Chelsea Boyd of Dartmouth are first authors of the paper. George O’Toole, professor of
microbiology at Dartmouth’s Geisel School of Medicine, was a senior co-author of the paper.

Part of the study was conducted at the Cornell High Energy Synchrotron Source. The study was funded by the National
Science Foundation, the National Institutes of Health and a Pew Scholar award to Sondermann.
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