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Abstract

Serratia marcescens is an emerging pathogen with increasing clinical importance due to its
intrinsic resistance to several classes of antibiotics. The chromosomally encoded drug efflux
pumps contribute to antibiotic resistance and represent a major challenge for the treatment of
bacterial  infections.  The  ABC-type  efflux  pump MacAB was  previously  linked  to  macrolide
resistance in Escherichia coli and Salmonella enterica serovar Typhimurium. The role of the
MacAB homolog in antibiotic resistance of S. marcescens is currently unknown. We found that
an S. marcescens mutant lacking the MacAB pump did not show increased sensitivity to the
macrolide  antibiotic  erythromycin  but  was  significantly  more  sensitive  to  aminoglycoside
antibiotics and polymyxins. We also showed that, in addition to its role in drug efflux, the MacAB
efflux pump is required for swimming motility and biofilm formation.  We propose that the
motility defect of the DmacAB mutant is due, at least in part, to the loss of functional flagella on
the bacterial surface. Furthermore, we found that the promoter of the MacAB efflux pump was
active during the initial hours of growth in laboratory medium and that its activity was further
elevated in the presence of hydrogen peroxide. Finally, we demonstrate a complete loss of
DmacAB  mutant  viability  in  the  presence  of  peroxide,  which  is  fully  restored  by
complementation. Thus, the S. marcescens MacAB efflux pump is essential for survival during
oxidative stress and is involved in protection from polymyxins and aminoglycoside antibiotics.
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