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It is generally believed that antimicrobial peptides, AMPs, are able to evade much of the bacterial 

resistance because they disturb the fundamental integrity of the entire cell by interfering with the life-

defining cell membrane.  However, there is no clear general consensus for the molecular basis by which 

AMPs act, although various structural modifications such as membrane deformation or pore formation 

have been suggested. [1,2]  In addition, AMPs are often unstable towards enzymatic degradation and 

consequently display limited circulation in the blood stream.  

In this project the focus is two-folded. First, we investigate the mechanism of natural AMPs using 

scattering methods combined with model systems for both bacterial and mammalian membranes.  

Secondly, we focus on nanostructured peptides created by self-assembly, or through polymer co-

assembly with the aim of improving the stability and achieve more efficient drug-delivery of AMPs.  

We heavily rely on small-angle X-ray and neutron scattering (SAXS/SANS) methods which are capable 

to probe the structure and dynamics of both lipids and peptide on nanometer length scales [3,4].  

Through SAXS we determine the insertion into the membrane and specifically investigate possible pore 

formation. By using SANS and H/D contrast variation scheme we address the lateral organization of 

membranes containing lipid rafts (nanodomains). Surprisingly the data show that AMPs do not act as 

“lineactants” but rather leads to growth of the domains.[5] Using time resolved SANS we study the 

lipid dynamics extracting both the transversal flip flop motion as well as lipid exchange. The results 

further show that although the structure of the peptide within the membrane differs, all AMPs cause 

a markedly faster lipid dynamics [6,7] We speculate that the change in dynamics may cause effects 

that are detrimental to the bacterial cell through enhanced ion transport or lipid scrambling.  In the 

second part we will discuss, antibiotic nanoparticles based on either self-assembly of peptide-polymer 

conjugates[8] or formation of peptide polymer coacervates. [9] In the talk, we will discuss various 

aspects of  NP stability, peptide-lipid-membrane interactions and  biological activity. 
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