
(a) Tilting and rotational orientations assumed by FRL16 
against G(-)-OM, (b) Tilting and rotational orientations 
assumed by FRL16 against G(-)-IM. 

 (a) Intersection of FRL16 within the outer membrane, showing 
distortion and displacement of surrounding phospholipid 
headgroups. (b) Interaction of FRL16 with the inner membrane, 
illustrating peptide insertion and perturbation of lipid packing.

T h e  F R L 1 6  p e p t i d e 
t r a n s l o c a t e  t h r o u g h  t h e 
lipopolysaccharide layer to 
penetrate into the membrane, 
where it disrupts lipid packing 
a n d  c o m p r o m i s e s  o u t e r 
membrane integrity.

The FRL16 peptide inserts 
into the inner membrane, 
i n d u c i n g  c u r v a t u r e  a n d 
bending that  disrupt  l ip id 
organization and compromise 
membrane integrity.
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The human thrombin protein associates with the membrane 
surface, where its insertion perturbs lipid organization and alters 
membrane structure.

α-Helical antimicrobial peptide FRL16, showing its 
amphipathic helix and residue distribution

FRL16 penetrates Gram-negative membranes, inducing lipid 
disorder, pore formation, and water influx through distinct tilt and 
residue-specific interactions. These mechanisms highlight FRL16 
as a promising scaffold for peptide-based antimicrobials.
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FRL16 induces phospholipid deflections  confirming bilayer 
disruption and consistent with its carpet-to-toroidal mechanism.
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(a) Pore radius in the Gram-negative outer membrane (OM) after 
FRL16 insertion. (b) Pore radius in the Gram-negative inner 
membrane (IM) after FRL16 insertion.


