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Fig. 1: Structure of Gram-Positive and Gram-
Negative Bacteria

Fig. 2: Kinetic model of 
Gram-negative bacteriaRND

Porin

Background

*RND: Resistance-Nodulation-Division



Fig 3: Structure of AcrABTolC in Klebsiella Pneumoniae

Background

- AcrB pumps toxic 

compounds

- AcrA connects both proteins

- TolC creates channel to 

outer membrane



Methods
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Stress Test
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Stress Medium*

Δ3

Stress conditions:

- MX
- 0.5% Bile
- 0.5 M NaCl

- Low Iron
- pH 4.6



Growth Curves: LB v. MX

Single Mutants 2+ Mutants



Growth Curves: 0.5% Bile Salt

Single Mutants 2+ Mutants



Growth Curves: Low Iron

Single Mutants 2+ Mutants



Heat Map



Outer Membrane Permeability Assay

F = A1 + A2[1 – exp(-kt)]

Two probes: NPN and HT



Uptake Curves: NPN



Uptake Curves: HT



Conclusions

- Deletion of multiple efflux pumps had greater effect than deleting single pumps

- Growth under infection related conditions varied by mutant

- TolC deletion resulted in the greatest NPN accumulation

- ΔAcrBΔEefB resulted in the greatest HT accumulation

Future directions:

- Determine which efflux pumps contribute most to antibiotic resistance

- Test additional antibiotics and membrane probes

- Investigate whether observed phenotypes translate to increased susceptibility



Questions?
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