
ABSTRACT 

Lipophoshopnoxins (LPPOs) are organic compounds with antimicrobial activity, which take 

place on the baterial membrane by forming pores. LPPOs are promising bactericidal molecules 

with low MIC (minimal inhibition concentration) and high HC50 (hemolytic concentration) 

values. Structurally, LPPOs belong to the so-called synthetic antimicrobial peptidomimetics, 

which do not contain any peptidic bonds, but imitate the structure and function of membrane 

active oligopeptides (e.g. by copying the distribution of the surface charge of the molecule). 

The aim of this study was to describe the antimicrobial properties of the molecules DR 7072, 

DR 34P1, DR 362 and DR 236, which represent LEGO-LPPOs as a new generation of this 

antimicrobials. 

The selected molecules differ in the length of linker module, in the structure of hydrophobic 

module or both. All tested molecules have comparable antimicrobial activity with MIC between 

2 and 16 μg/ml and have the ability to permeabilize bacterial membrane of both Gram negatives 

(G-; Pseudomonas aeruginosa CCM 3955) and Gram positives (G+; Staphylococcus aureus 

CCM 4223). LEGO-LPPO have different mechanism of action on S. aureus and P. aeruginosa. 

The molecules show different mechanism of action against the mentioned bacteria. The 

bactericidal effect on G+ is faster and kills the cell in lower doses. The cause of this difference 

can be either a different phospholipid composition of the cytoplasmic membrane, or the 

presence of an outer membrane in G-, which corresponds to the results in this work. 

LEGO-LPPOs disrupt the membrane of liposomes by making non-selective or anion-selective 

pores. The DR 362 molecule forms pores in the membrane with a wide conductivity range (12-

41,000 pS). Several different phenotypes have been observed on planar lipid membrane - stable 

ordered pores with low noise, high noise pores or gradual membrane rupture. Pore forming 

activity of DR 362 is concentration dependent. Larger pores are made at higher concentrations.  

The bactericidal activity of LEGO-LPPO molecules is affected by the length of the linker 

module as well as by the change in the structure of the hydrophobic module. The overall 

hydrophobicity and lipophilicity of the molecule are probably the most important for the 

antimicrobial properties of the substance. 
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