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Why | Think You Should Know
About This Work

e This paper provides an interesting approach
into how to elucidate dynamic protein
movements from static structural information.



Why | am Interested in This Work

e My lab is undertaking a new project involving
Burkholderia pseudomallei efflux pumps
AmrAB-OprA and BpeAB-OprB.

e The AcrA-AcrB-TolC complex is an analogous
structure.

e Have been reading papers on different efflux
pumps to gain insights into how to approach
this new project.



Background

e AcrA-AcrB-TolC complex is the major
multidrug resistance efflux pump of E. Coli.

e The inner membrane protein, AcrB, is trimeric
with both a symmetric and asymmetric trimer
structure having been reported.

e Asymmetry of the trimer is the potential
biologically relevant structure displaying
stages of pump operation.



Background-General Structure of AcrA-AcrB-TolC
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Proposed Mechanism

* The conversion from the T monomer to
the O monomer is accompanied by the
release of a proton from the proton
translocation site to the cytoplasm

e The structural changes inthe T
monomer create a hydrophobic pocket

* |nthe T monomer, the tunnel leads to
residues of the O monomer PN1
subdomain, which operates as a plug for
the tunnel exit.

* Inthe O conformation, the tilting of the
PN1 subdomain opens an exit pathway
from the binding pocket.



















MIC Data

Tetraphenyl-  Rhodamine Erythro- Tetraphenyl- Rhodamine Erythro-
phosphonium 6G Berberine  mycin  Oxacillin phosphonium 6G Berberine  mycin  Oxacillin
Plasmid?
pET24a 3.125 2 64 4 2 Joop©-DC
pET24acrB_cl 400 128 1024 64 128 $233C 400 128 1024 64 128
_ Q726C 400 128 1024  32-64 128
Mutations $233C_Q726C 200-400 128 1024  32-64 128
PC2-TM7 control
R558C 400 128 1024 64 128 1235C 400 128 1024 64 128
E839C 400 128 1024 64 128 K728C 400 128 1024 32-64 128
R558C_E839C 400 128 1024 64 128 1235C_K728C 400 64-128 1024 64 128
PC2-1M7 V225¢C 400  64-128 1024 64 128
5562C 200 64-128 512 32-64 64 A777C 400  64-128 1024 64 128
T837C 400 128 1024 64 64-128 V225C_A777C 400 64 1024 64 128
$562C_T837C 50 32 256 16-32 32
loop-PC1
PN1-PN2 Q229¢ 400 128 1024 64 128
S132C 200 128 1024 64 64-128 1583C 100-200 3964 510 32 64
A294C 400 128 1024  32-64 128 Q229C_T583C 50 816 56 16 16
S132C_A294C 50 16-32 256 32 8-16
R586C 400  64-128 1024 32 64-128
PN2-TM1 Q229C_R586C 100-200 32 512  16-32  32-64
V32C 400 64 1024 64 128
N298C 50 16 256 16 16
V32C_N298C 25 16 128 16 16
A299C 400 128 1024 64 128
V32C_A299C 400 64 1024 64 64
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Conclusions

Disulfide bonds can be formed between locations
too far for bridge formation in the symmetrical AcrB
structure.

Disulfide bridges do not form between regions too
distant from one another in asymmetric model.

Disulfide bridge formation lowers MIC of several
antibiotics.

MIC value can be recovered by reducing the
disulfide bonds with DTT

All of this data suggests that allosteric movements,
like those observed in the asymmetric crystal
structure, are necessary for proper efflux pump
operation.



Take-Home Message

e This paper provides biochemical data to explain
structural data from crystallographic study.

* Provides evidence that the asymmetric trimer is

the functional biological unit and not an artifact
of crystallization.

e |f the original symmetric structure was the
biological unit, it is likely that cross linking would
not be extensively observed and that any cross
links present would have little functional impact.
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