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Abstract

Antimicrobial peptides (AMPs) act as host defenses against microbial pathogens. Here
we investigate the interactions of SVS-1 (KVKVKVKVPP-PTKVKVKVK), an
engineered AMP and anti-cancer -hairpin peptide, with lipid bilayers using
spectroscopic studies and atomistic molecular dynamics simulations. In agreement with
literature reports, simulation and experiment show preferential binding of SVS-1 peptides
to anionic over neutral bilayers. Fluorescence and circular dichroism studies of a Trp-
substituted SVS-1 analog indicate, however, that it will bind to a zwitterionic DPPC
bilayer under high-curvature conditions and folds into a hairpin. In bilayers formed from
a 1:1 mixture of DPPC and anionic DPPG lipids, curvature and lipid fluidity are also
observed to promote deeper insertion of the fluorescent peptide. Simulations using the
CHARMM C36m force field offer complementary insight into timescales and
mechanisms of folding and insertion. SVS-1 simulated at an anionic mixed POPC /
POPG bilayer folded into a hairpin over a microsecond, the final stage in folding
coinciding with the establishment of contact between the peptide’s valine sidechains and
the lipid tails through a “flip and dip” mechanism. Partial, transient folding and
superficial bilayer contact are seen in simulation of the peptide at a zwitterionic POPC
bilayer. Only when external surface tension is applied does the peptide establish lasting
contact with the POPC bilayer. Our findings reveal the influence of disruption to lipid

headgroup packing (via curvature or surface tension) on the pathway of binding and



Download English Version:

https://daneshyari.com/en/article/8299615

Download Persian Version:

https://daneshyari.com/article/8299615

Daneshyari.com


https://daneshyari.com/en/article/8299615
https://daneshyari.com/article/8299615
https://daneshyari.com

