Abstract

The doctoral dissertation aimed to investigate the interactions between model lipid membranes
DPPC/DPPG, either without or with the addition of cholesterol (Chol), and poly-L-lysine (PLL) as well
as chalcone compounds (franschalcone (TCh), 4-chlorochalcone (4CTCh), 4,4-dichlorochalcone
(4,4CTCh)). Chalcones are already being used in medicine as components of drugs with promising
health-promoting properties.

The study was conducted using FTIR-ATR spectroscopy in polarized light at 25 and 60 °C and FTIR as
a function of increasing temperature (20-60 °C). Chemometric methods, including PCA, 2D-COS,
moving window 2D-COS, MCR-ALS, and deconvolution of spectra were applied, enabling a detailed
description of the structural changes in the lipid membranes and their interactions with PLL, Chol, and
chalcones.

Analysis of the obtained results showed that lipid membranes are heterogeneous, with regions differing
in the proportions of DPPC and DPPG lipids and the degree of hydration of C=0O groups. These regions
may interact differently with PLL, Chol, and chalcone compounds introduced into the DPPC/DPPG
membrane. Chalcone compounds did not cause significant changes in the structure of the DPPC/DPPG
membrane itself. However, the presence of PLL strongly modified the lipid membrane structure,
affecting their ordering and introducing structural defects. Incorporating chalcones into the
DPPC/DPPG/PLL system (with a particularly strong effect from 4,4CTCh) reduced the impact of PLL
on the membrane, thereby neutralizing the structural defects caused by PLL. Cholesterol significantly
influenced the fluidity of DPPC/DPPG membranes, eliminating their characteristic phase transition. The
secondary structure of PLL depended on the presence of DPPC/DPPG in the system and the addition of
chalcones and Chol, which were able to influence the interactions between PLL and the DPPC/DPPG
membrane.

Chalcone compounds containing chlorine atoms in their structure stronger interactions with studied
membrane-peptide system.

The combination of FTIR-ATR spectroscopy in polarized light, FTIR studies as a function of increasing
temperature, and advanced chemometric methods for data analysis enabled a detailed description of the
structural changes in DPPC/DPPG membranes and their interactions with PLL, chalcone compounds,

and Chol, which makes these methods an effective tool for studying lipid-peptide systems.



