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Abstract: The emerging of multidrug resistance (MDR) in Gram-negative bacteria has aroused
worldwide concern. Overexpression of efflux pumps, especially the resistance-nodulation-cell division
(RND) efflux pumps, has been demonstrated to be closely associated with MDR in Gram-negative
pathogens. In RND family, AcrAB-TolC efflux pump, which is widely present in Gram-negative
bacteria, is a decisive factor of bacteria to develop MDR. To develop effective efflux pump inhibitors,
we need to clear understand the structure of AcrAB-TolC. The available studies about the structure of
this pump are limited to individual components or the whole pump structures determined by X-ray
crystallography or single-particle cryo-electron microscopy. The recently developed cryo-electron
tomography sheds new light on the assembly and operating mechanism of this pump in the native cell
membrane environment. Here, we summarize the contributions of the structural data of AcrAB-TolC

efflux pump to the discovery of pump inhibitors against antibiotic resistance in bacteria.
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Figure 1 The fully assembled AcrAB-TolC efflux
pump (PDB: 5V58) "% and the AcrAB subcomplex
in the bacteria cell envelope. The pseudoatomic
model of the AcrAB subcomplex is shown by hiding

the TolC in 5V5S. OM: Outer membrane; IM: Inner
membrane; PG: Peptidoglycan.
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E2 AcrABTEESHIMARRTHLESBHERIEST A @R NG G BETE /5347 & B AcrAB
WE GV P AcrASPGH i, AcrA 5 PG EAEF AT 7EFR BT 60 B 7R (K109, K114, K175F1K186)-
AcrABIE & 241 ) by 5T -4 2 3 410 Acr AB-Tol CAMIERE W4 U LS 25 149 (PDB = 5V5S)! i Tol CR& TR
KR EY, FHEN KSTEA MR B: — AcrAIFIARMALIE ;. C: 64~ Acr A KRR ]

Figure 2 In vivo crosslinking combined with LC/MS-MS analysis in AcrAB subcomplex. A: The contact of
PG with AcrA in AcrAB subcomplex revealed by in vivo crosslinking combined with LC/MS-MS analysis.
The potential residues interacting with PG in AcrA is colored red (K109, K114, K175, and K186). The

pseudoatomic model of the AcrAB subcomplex is shown by hiding the TolC in the cryo-EM structure of
AcrAB-TolC efflux pump (PDB: 5V5S)!'®. Zoom in views of the boxed region are shown on the right; B:

The side view of one AcrA protomer; C: The top view of the six AcrA protomers.
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