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Researchers from the University of Utah have idieatia process by which the most common typesiofuy tract
infection-causing bacteria are able to trigger t&adcell shedding and disable immune response@riicg to this new
study, published in the Jan. 19, 2012, issue dfldadt & Microbe, a-hemolysin, a toxin secretedrbgny strains of
Escherichia coli (E. coli), may play an importamgxpected role during both the establishment ansigience of urinary
tract infections.

Urinary tract infections (UTIs) are among the mosnmon infectious diseases worldwide. Each yeamilllon U.S.
women have a UTI and nearly 50 percent of womehhawe at least one UTI in their lifetime. Bactekimown as
uropathogenic E. coli (UPEC) are the leading cafig®th acute and chronic urinary tract infectidd®EC invade cells
on the surface of the bladder, where it can stitewafoliation, or shedding, of bladder cells.

“Exfoliation of bladder cells can be viewed as alole-edged sword since it may benefit both the hodtthe invading
bacteria,” says Matthew Mulvey, PhD, associatege®dr of pathology at the University of Utah anehathor on the
study. “While shedding helps to get rid of infectadls, it can also promote spread of the bactesth within and outside
of the urinary tract. The goal of our investigatisas to uncover possible mechanisms by which UPkBtprime
bladder cells for shedding.”

Mulvey and Bijaya Dhakal, PhD, U of U postdoctdidlow in pathology, found that infection of bladd=ells with

UPEC led to degradation of a protein called paxilvhich helps to regulate cell adhesion. Theyalisced that paxillin
degradation was stimulated by a-hemolysin (HlyAlpxn secreted by UPEC, which inserts into bladadrmembranes.
HIyA itself does not act to break down paxillin,tidulvey and Dhakal found that HIyA caused increbaetivation of a
protein-degrading enzyme called mesotrypsin.

“Our data indicate that mesotrypsin is at leastigifyr responsible for paxillin degradation in tb@EC-infected bladder
cells,” says Mulvey. “This finding is unexpecteddantriguing because, although mesotrypsin has beplicated in
bladder and other cancers, as well as the sheddisign cells, its function is still largely undeéd.”

When UPEC infect bladder cells, the bacteria eitheltiply or persist in an inactive state for dayseven weeks. This
persistence creates intracellular reservoirs ofeba: which are thought contribute to chronicecurrent infections.
Mulvey and Dhakal found that HIyA triggers not ompigxillin degeneration, but also breakdown of keytgins involved
in cellular responses to infection. The investigatso discovered that the effects of HIyA arelmoited to bladder
cells. HIyA stimulated protein degradation in maatrages, key immune cells responsible for destrolgameria, as well.
These disruptions of the normal immune responsadterial invasion may help to explain why UTIs gensist or recur,
even in otherwise healthy individuals and in thespnce of antibiotics.

“UTIs caused by UPEC strains that secrete HIyA leaahore severe clinical symptoms and tissue darhaggs
Mulvey. “HIyA is also associated with other closedjated strains of E. coli that cause pneumoneningitis or serious
bloodstream infections. So, in addition to furthgrour understanding of UTIs, this study may helptted light on the
mechanisms of other infectious diseases.”



