A model of the outer membrane of Gram-negative bacteria
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We have developed a rugged and easily assembled model of the outer membrane of @eirene
bacteria based upon a tethered bilayer lipid membrane (tBLM) architecture. The purpose of this membrane is tc
enable the rapid testing of veb drug candidates designed to damage the outer membrane of a bacterial cell.
This work was motiated by the significant rise of drug resistant bacterial infections (particularly Gigetivee
bacteria) reported across the globe (WHO, http://vwvhe.int/mediacentredictsheets/fs194/en/) and the lack of
new antibiotics able to address this challenge (keal, 2007).

Model membranes such as tBLMsvhapgoven to be hghly useful in a number of areas such as
Alzheimers (Valincius et al, 2008) and HIV (Datteet al, 2011) and in biosensing applications. One of the
earliest applications of tBLMs was a biosensorettped by Cornellet al., (1997). The biosensor features a
bilayer membrane tetheredvatently to a solid support system to construct a highly seasiid selectie
biosensing device utilizing ion channel switches. The sensor is easily adaptable, as it relies on argéiody-tar
interactions and a simple change in antibodies enables e de be adapted to weompound of interest. A

generalised schematic of a tBLM is shown in the Figure.
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We haveadapted this model membrane architecture to resemble the outer membrane of @ativm-ne
bacteria. The outer membrane of Grangaige lacteria presents a formidable barrier to the entry of drugs into
the cell, and hence is &k apect that must be considered wheneltping antibiotics. Furthermore, recent
studies hee aiggested that drug resistance appears much less likelydoglevhen the bacterial membrane is
targeted instead of biochemical or biosynthetic pathways taking place inside the cedl @lai2016).

While the efect of membrane-damaging compounds or particles can be studied to some extent using
techniques such as TEM, model membranes offer a much wider array of techniques to study the effetts of no
drugs on the membrane structure. These techniques include atomic force migrimspedance spectroscop
and surfice plasmon resonance among others. Surface Plasmon resonance enables the study of the kinetics |
drug-membrane interactions and neutron scattering enables the measurement of sub-nanometer structur:
changes induced in the membrane by antibiotic compounds. A detailed understanding of the mechanism by
which an antibiotic compound interacts with the bacterial membrane is essential if we aveldp dere
effective antibiotics in the future.
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