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Abstract

The advent of multiple drug resistant bacterial strains and the lack of
novel antibiotic therapeutics to respond remains one of the pressing
medical concerns of our time. Recent work has highlighted a class of
synthetic compounds, known as antimicrobial lipopeptides, which show
great promise as a scaffold for future drug design. One such compound,
palmitoyl-Lys-Gly-Gly-DLys (C16-KGGK), has micromolar minimum
inhibitory concentrations against a variety of bacterial and fungal
species. Here we have used coarse-grained and all-atom molecular
dynamics in tandem to probe the biophysical mechanism of action behind
this lipopeptide with varying detail and time-scales. Our results are
validated to experimental results and suggest a possible mechanism by
which lipid bilayers are disrupted.
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All-atom Simulations

Fraction of Contacts

Lateral RDF

In three all-atom trajectories, the lipopeptides rapidly
aggregate in solution while binding to the bilayer. Eventually
all lipopeptides insert and disperse laterally across the bilayer.
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- Bound micelles demix the bilayer

- Multiple resolutions can be effective

Of four CG trajectories, only saw complete insertion in one. In
the remaining three trajectories, the lipopeptide micelle
remained attached to the bilayer in a "bound" state.

Proposed Model of Action

 C16-KGGK action is likely a combination of effects

e At high concentrations
- All lipopeptides insert and affect bilayer stability

e At lower concentrations
- Available lipopeptides micellize and bind to the bilayer
- On longer timescales, micelle demixes lipids

Future Plans

 High concentration all-atom simulations
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For reference, use the code to the left to access a digital
copy of this poster. To learn more about this work or to
contact the authors, visit us at:

http://membrane.urmc.rochester.edu
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- One trajectory shown, normalized by area and frames
- Left image shows bound leaflet, right shows unbound
- 0,0 represents position of the micelle center of mass
 High concentration of POPG directly beneath micelle
e Bilayer reorganizes laterally
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 Neat bilayer and unbound leaflets have identical distribution

- Diffuse, with very wide peaks
Drastic change in bound leaflet, sharp peaks at 100° and 180°

- Shows ordered headgroup packing
 Image shows a row of lipids ordered by lipopeptide action
- Direct interaction between lysines and anionic headgroups

Some simulation details and results are in press:
Horn et al., Biochim Biophys Acta, 2012 Feb;

Analysis done using LOOS (Lightweight Object Oriented
Structure analysis library), an open source C++ library
designed and maintained by the Grossfield lab. LOOS provides
a framework for designing analysis tools that interface with
file formats of most simulation packages.
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http://loos.sourceforge.net




