
INTRODUCTION 

Antimicrobial peptides (AMPs) found in nature use 

different bacterial killing mechanisms. The interest of 

understanding these mechanisms at a molecular level 

has increased, considering their potential to treat 

antibiotic-resistant bacterial infections.   

Short cationic AMPs, like Magainin H2 (MagH2), permea-

bilize bacterial membranes by inducing transmembrane 

pores. These AMPs initially bind in an orientation parallel 

to the membrane as an α-helix, embedded into the lipid 

headgroup region inducing membrane thinning [1].  

 

 

 

 

 

Beyond a threshold peptide-to-lipid ratio, AMPs bind 

perpendicular to the membrane and form pores [1]. 

 

 

 

 

Increased headgroup spacing has been proposed to 

stabilize peptides in their parallel configuration, inhibiting 

peptide insertion and pore formation [2]. We aim to 

determine if the headgroup spacing (as reported by 

Laurdan GP) is a direct predictor of MagH2 activity on 

model membranes, given that unsaturations and 

cholesterol have opposite effects on this spacing. 
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 Headgroup spacing alone does not directly predict MagH2 activity. Our results 

indicate that cholesterol has an additional inhibiting effect on MagH2-induced pore 

formation not related to the regulation of headgroup spacing. 

 In order to avoid alternate mechanisms by which cholesterol could affect pore 

formation or Laurdan measurements, we propose to match the headgroup spacing 

of POPC and DOPC by changing temperature. 
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Headgroup spacing increases when comparing monounsaturated (POPC) 

and diunsaturated (DOPC) lipids, and decreases when cholesterol is added.  

Both unsaturations and cholesterol increase resistance against MagH2 

activity despite having opposite effects on headgroup spacing.  

Fig. 1  Laurdan reports the extent of water penetration into the bilayer interfacial 

region, which is correlated with headgroup spacing. Higher values of Laurdan 

generalized polarization (GP) correspond to a reduced level of headgroup spacing. 

GP is calculated as GP = (I440 – I490)/(I440 + I490) where I440/490 is the emission 

intensity at 440 or 490 nm. 

Fig. 2  MagH2 activity is determined by monitoring the leakage of entrapped 

calcein from large unilamellar vesicles (LUVs) of 100 nm nominal diameter, due to 

transmembrane pore formation.  

Leakage at higher normalized concentrations of MagH2 corresponds to higher 

resistance against the peptide, where we have normalized the peptide concen-

tration to the total vesicle content in the sample.  
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How does headgroup spacing (as reported by Laurdan GP), 

which is modified by unsaturations and cholesterol in opposite 
ways, affect MagH2 activity on model membranes? 
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DOPC+cholesterol vesicles show a higher resistance against Mag-H2 than POPC 
vesicles with the same headgroup spacing (as reported by Laurdan). 
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How do two lipid compositions with the same spacing  

compare in terms of their resistance to MagH2? 
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CONCLUSIONS AND PERSPECTIVES 

RESULTS 
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