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Pseudomonas aeruginosa

» Ubiquitous in nature

* A major cause of nosocomial infections (9 -
10% of all hospital infections)

e Causes high morbidity and mortality in cystic
fibrosis (CF) patients and
Immunocompromised individuals



Multi-drug resistant P. aeruginosa is a growing

global concern

Antibiotic resistance rate over time in pneumonia due to
Pseudomonas aeruginosa
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Last hope antibiotics to the rescue

Polymyxin B

Nature's peptides -
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P. aeruginosa has multifactorial resistance

mechanisms

* Restricted uptake and efflux
* Drug inactivation

« Changes in targets
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Ca enhances Polymyxin B resistance in P. aeruginosa
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What are the mechanisms of Ca induced

resistance to Polymyxin B in P. aeruginosa?
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» Test the involvement of known
mechanisms of resistance to Pol
B In P. aeruginosa

» |dentify Ca dependent
mechanisms of Pol B resistance

» Characterize the membrane
changes in response to Ca



Known Pol B resistance mechanisms do not play arole in

Ca- Induced resistance
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Known Pol B resistance mechanisms do not play arole in
Ca- Induced resistance
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Three novel hypothetical proteins identified to be
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Increased transcript abundance of PA2803 and
PA3237 In response to Ca
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Bioinformatics prediction of PA2803, PA3237 and PA5317

PA2803 N ' G
Periplasmic ABC type transport domain
. PBP2-DppA like region
\ Y }
PA5317 polypeptide binding sites

Structure prediction by i-Tasser.



Purification of PA2803

Ni-NTA affinity purification
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His-tag cleavage and affinity purification
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Characterization of PA2803

Determination of
oligomeric state of
PA2803
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Phosphatase activity of PA2803

OPOH, OH
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Growth at elevated Ca levels increases the outer
membrane permeability of P. aeruginosa
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Short-term exposure to Ca does increase outer
membrane permeability of PAO1
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Growth at elevated Ca levels increases the inner

membrane permeability of P. aeruginosa

200000
180000 f \
160000

140000

A 120000 =

O

S 100000 *

LL

X 80000

- kS d { *
WT Cells with a 60000
compromised inner
membrane 40000
20000 i -
A =

Cells Cells+ Cells+ Cells+ Cells Cells+ Cells+ Cells+
. . - . . _ OmM PolB EGTA Pol 5mM PolB EGTA Pol
* No significant change in permeability in  ca B+EGTA Ca B+EGTA

mutants tested compared to WT

Inner membrane permeability of PAO1



Differences in LPS and membrane-associated

proteins at elevated Ca
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