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Integral membrane transporters of major facilitator superfamily mediate proton driven multi-drug efflux in pathogenic organisms. The  aor-r R e
current study aids in understanding QacA, a drug:H* antiporter that mediates antibacterial efflux in community and hospital associated T g n——
strains of methicillin resistant Staphylococcus aureus and displays an extensive ability to transport a diverse array of lipophilic cations. v e 4%2 = onitg
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H*-driven transport depends on protonation of acidic residues in the binding pocket which then serve as sites for direct substrate bind- B midice
ing or have indirect effects, facilitating transport. We dissect the roles of individual acidic residues in the drug binding vestibule of QacA 2 MATE family
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and identify them as being either essential for substrate recognition and transport or as sites that get protonated and aid in the tfransport NarH) e | oiones
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_ L NS T e ¢ Active site mutants of QacA are well expressed
' b L e and display homogeneous protein profile. Sur-

—am——— L g - - | vival assay indicates D34, D323, E407 and D411
23 406407 411 S L‘ : : are crucial for efflux of some of the antibacteri-
i S S S S (R al compounds tested. Whole cell based ethid-

PEG Maleimide o w0050 © 0220 © 000 O ™ e " awn Y G | | ~ ium efflux assay displays the crucial role of D34
! o o e o it and D411 in ethidium transport. It was also ob-

DMC  DBIC D  EAGC EAITC  DatiC served that permanent protonation mimicking

Etidium Pentamidine DSyaRTATE substitution at E407 turns the transporter active.
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Six acidic residues were identified in the vestibule of QacA.
Among these residues, D34, Dé1, E407 and D411 are highly ERLGURS N TPz PaMtANGITZ I TSt (0.0 e i i
conserved across different species. PEG-MAL accessibility of \ - . - 53 - oot — o
D411C, E407C and E406C supports inward-open con-
formation of the transporter in solution.
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Functional characterisation of WT-QacA
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Pm D34 and D411 are essential for frans-
1 - w  The fransport port process of QacA. Protonation at
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s ® A homology model of QacA with 14 TM helices was built and used to test the discrete

— Solvent \/
F; roles of acidic residues within the vestibule in substrate recognition and H+-coupled anti-
bacterial efflux.
AN ® Four out of six residues identified in the binding pocket play essential or conditional roles
10 150 200 200 300 380 50 100 180 200 260 300 380 % i b g B B0 i in the transport of diverse subsirates.

Tme:{sqcos) Thzisscond) Time:tsecond) m Acidic residues in the cytosolic half of TM13 (E407, D411) are important for promiscuous
subsirate recognition and enhancing the H+:drug stoichiometry during translocation.
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