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ewiEsges | Quantitative measurement of the outer membrane permeability in Escherichia coli Ipp and tol-pal mutants
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Multi-drug resistance of Gram-negative bacteria is one of the major concerns in the clinical setting of this century. The
outer membrane permeability barrier prevents the entry of drugs into the cell, contributing significantly to the multi-drug
resistance of Gram-negative bacteria. This study aimed to establish a strategy to permeabilize the outer membrane and
thereby combat multi-drug resistance. First, | found that the loss of function of Tol-Pal complex of Escherichia coli, which
is widely conserved among Gram-negative bacteria and is involved in the maintenance of envelope integrity, caused
destabilization of the outer membrane resulting in ca. 4-fold increase of the permeability. The tol-pal deletion mutant
showed hypersusceptibility to multiple drugs. These observations highlighted the importance of Tol-Pal complex as a
promising target to combat multidrug-resistant Gram-negative bacteria. Second, | developed the chemical screening
method for finding compound(s) that destabilizes the outer membrane. | performed the chemical screening using 9,600
compounds provided by Drug Discovery Initiative, Japan, and found two compounds that markedly destabilize the outer
membrane. In the presence of these compounds, the E. coli outer membrane was permeabilized by ca. 2- to 4-fold, and E.
coli showed increased susceptibility to multiple drugs. In summary, this study represents a successful example of reducing
the drug resistance level by the compounds that destabilize the outer membrane, providing the promising approach to
combat multi-drug resistant Gram-negative bacteria.




