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Biofilm formation is a common bacterial
survival strategy

« Bacleria form muiScellular communities known as biofims in the natural
environment and during infection

« Bacteria in biofilms are highly resistant %o antiblotics and imemurity

« Biofims are a major confributor %0 chronic bacterial infection and
Sreatment Siure

Oxygen is a regulator of UPEC biofilms

« Uropathogenic Escharichia coll (UPEC) encounters L
oxygen gradients during is infectious cydle g Yy

* UPEC requires aercbic respiration io infect the wrinary _ x
tract i PR =
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Bicfim formation is criticad aspect of virulence inthe  §
wrinary tract
* Oxypan avalabiity regulates UPEC biofilm farmation
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Quinol oxidases mediate aerobic
resplratlon

Home copper oxidase
+ Cytochrome bo (cyoABCD) sewee
* Amospheric (21%) oxygen &
bd-type oxidases

Cﬁnd'mmosbd(cydABX) ity O a v, dng
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« Low (2~ 15%) oxygen
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Cytochrome bd is the most abundant
respiratory transcript in UPEC biofilms
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* UPEC exhibits respiratory
hetarogeneity in biofims

« The majority of Fansoript coresponds
fo perobic respiratory operons

+ cydABX (cytochrome bd) is the most
sbundant respiratory opercn in
biofilms
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Quinol oxidases are expressed in spatially
distinct subpopulations

+ Cytochrome bo and bd are
nversely organized along fe
oxygen gradient

« UPEC organizes inlo
differentially respiring
subpopulations in bicfilms

Hypothesis

Differentially respiring subpopulations regulate
biofilm development and stress tolerance

Loss of cytochrome bd disrupts biofilm formation
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Loss of cytochrome bd Increases biofilm
sensitivity to antibiotics
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AcydAB biofilms cells have increased influx of
Jhoxious chemicals
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* AcydAS bicfilm cells have increased infiux of naxious chemicals
Loss of cytochrome bd decreases efflux by
impeding respiratory flux
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AcydAB colls have a bicfilm-specific decrease in effiux of naadous chemicals
* AcydAB reduces effiux pump activity without affecting expression

Conclusions
+ Quinol axidases are spatally organized along biofilm axygen gradients
+ Cytochrome bd is central regulator of bicfilm development
+ Loss of oyfochrome bd increases biofilm sansithvity % antibictics by infusncing the
accumulation of antibiofcs and other noxious chemicals
* Inhibifion of cytechrome & is a patential therapeutic strategy

Future Directions
* Ildentify mechanisms by which cytochrome bd promates host colonization
+ Define mechanisms by which cytochrome bd infiusnces ECM production
* Invessgate inhibition of cytochrome bd as a potential anti-biofim therapeutic approach
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