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CAUTI is caused by specific pathogens 
associated with the microbiome

P. aeruginosa is an important CAUTI pathogen that is NOT associated with the microbiome
Hidron, et al Infection Control Hospital Epidemiol. 2008



P. aeruginosa as a model for 
biofilm formation

Flagella Type IV 
Pili

Pel and Psl exopolysaccharides
Extracellular DNA

CdrA protein Adopted from Valentini Filloux JBC 2016



Key questions 

• Does P. aeruginosa form a biofilm on the 
catheter during CAUTI?

• How does P. aeruginosa form a biofilm on the 
catheter? What biofilm factors are used?

• What is the response of P. aeruginosa to 
urine?

• What is role of quorum-sensing for P. 
aeruginosa CAUTI?



Murine model of catheter-associated urinary 
tract infection (CAUTI)

Mice are CF-1 outbred mouse to better mimic human populations
Infect for 7-14 days (time when P. aeruginosa is cleared in the absence of catheter

Kurosaka et al. Microbiol. Immuno. 2001



P. aeruginosa uses exopolysaccharides 
to form biofilm on catheters in vitro

Angela Records

Stephanie Cole Cole et al, Infection and Immunity 2014



P. aeruginosa forms a biofilm 
in the catheter during infection

Interior of catheter Exterior of catheter

SEM of the catheter and bladder reveals P. aeruginosa only 
in the interior of the catheter 

Cole et al, Infection and Immunity 2014



P. aeruginosa do not use Pel and Psl 
exopolysaccharides during CAUTI

1. There is a wide distribution of CFU/organ in 
outbred mice

2. Most mice with pyelonephritis have bacteria 
in the bladder

3. Most CFU in the bladder are associated with 
the catheter

4. P. aeruginosa forms biofilm independent of 
known biofilm exopolysaccharides 

Similar results were obtained for PAO1
Cole et al, Infection and Immunity 2014



What is triggering PA14 ∆pelD to form a 
PEL and PSL independent biofilm?

Two possibilities (that are not mutually 
exclusive):

1. The luminal contents of the bladder triggers 
a novel biofilm pathway

2. The host response triggers a novel biofilm 
pathway

Cole et al, Infection and Immunity 2014



Urine can induce PA14 ∆pelD to form biofilm

Cole et al, Infection and Immunity 2014



Urea in urine triggers the alternate 
P. aeruginosa biofilm pathway

PA14 ∆pelD PA14

Cole et al, Infection and Immunity 2014



Urea alters P. aeruginosa biofilms morphology

Urea triggers a heterogeneous biofilm for both PA14 and the ∆pelD mutant

Cole et al, Infection and Immunity 2014



Urea induced P. aeruginosa biofilms 
are sensitive to Dnase I

Cole et al, Infection and Immunity 2014

Conclusion: Urea in urine induces P. aeruginosa to form a DNA dependent biofilm
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