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Resistance to antibiotics represent an enormous thread to mankind and the death toll due to 
antimicrobial resistances was recently estimated as 4.7 millions (1). Recently, novel cyclic 
peptide antibiotics were developed based on the protegrin scaffold (2) that target the 
lipopolysaccharide (LPS) transport pathway (3,4,5). They represent the first new class of 
antibiotics developed in the last 50 years.  
We recently discovered that the naturally occurring peptide thanatin binds to LptA, that is part 
of the LPS transport bridge across the periplasm (5). Based on the thanatin scaffold, we 
developed in collaboration with Spexis a series of compound  that bind to components of the 
periplasmic protein bridge (6). Peptide-protein complexes are determined by solution NMR 
techniques. We could demonstrate that the protein bridge is completely disassembled upon 
addition of the peptides in vitro.  
We are now developing peptides that are adopted to LPS transport proteins from other 
pathogens. Moreover, I will present a very efficient design pipeline for a soluble mimic of 
LptD, a β-barrel membrane protein, using computational protein design and heteronuclear 
NMR, that is suitable for screening and binds to the cognate ligands LptA and Thanatin. NMR 
techniques are critical to identify suitable candidates from the designed candidates. Examples 
are shown for LptD mimics from all Gram-negative pathogens of the ESKAPE list. 
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