S100 Baltymuy Sukeltos Neuroniniy Membrany Pazaidos Tyrimas Virpesinés
Spektroskopijos Metodais

Plazminé lasteliy membrana ne tik atlieka itin svarby vaidmenj homeostazés palaikyme,
ji yra ir jvairiy bakterijy toksiny bei patologiniy baltymy taikiniu. Neurodegeneraciniy
ligy, tokiy kaip Alzheimerio ar Parkinsono, metu uzdegiminiai baltymai pazeidzia
membrany struktiirg, tokiu biidu destabilizuoja neuroniniy lasteliy funkcijas ir galiausiai
lemia jy zitj. Naujausi tyrimai parodé, kad S100 Seimos baltymai dalyvauja Siuose
procesuose, skatindami membrany pazaidga ir prisidédami prie neurodegeneraciniy
procesy vystymosi.

Atsizvelgiant | $iy procesy svarba ir siekiant giliau suprasti membrany pazaidos
molekulinius mechanizmus bei galimus terapinius sprendimus, biitina detaliai analizuoti
lipidiniy membrany ir baltymy saveikas. Siems tyrimams bus taikomos dirbtinés lipidinés
membranos, kurios savo sudétimi imituoja gyvy lgsteliy membranas. Tokios modelinés
sistemos leidZia tiksliai kontroliuoti eksperimentines salygas, tokias kaip pH, jony
koncentracija ir elektrinj potencialg, taip sukuriant galimybe molekulinius procesus
analizuoti realiuoju laiku.

Sio darbo tikslas — istirti dirbtiniy membrany molekuline struktiira ir jy saveikas su S100
Seimos baltymais elektrocheminéje faziy riboje. Eksperimentai bus atlieckami taikant
pavirSiaus sustiprintg infraraudonosios sugerties spektroskopija (SEIRAS) ir suminio
daznio spektroskopija (SFG), kurios pasizymi iSskirtiniu jautrumu ir specifiSkumu
molekuliy struktiirai bei tarpmolekulinéms saveikoms faziy riboje. Sie tyrimai padés
geriau suprasti S100 Seimos baltymy sukeliamus membrany pazaidos mechanizmus ir
prisidés prie efektyvesniy terapiniy strategijy kiirimo.

Investigation of S100 Protein-Induced Neuronal Membrane Disruption via
Vibrational Spectroscopic Techniques

The integrity of plasma membranes is essential for maintaining cellular homeostasis;
however, these structures are vulnerable to disruption by bacterial toxins and pathological
proteins. In neurodegenerative diseases such as Alzheimer's and Parkinson's,
inflammatory proteins damage membranes, destabilize cellular functions, and ultimately
lead to neuronal death. Recent studies indicate that S100 family proteins are involved in
these processes, promoting membrane damage and advancing neurodegenerative
progression.

To better understand these mechanisms and identify therapeutic solutions, detailed
analysis of lipid membrane-protein interactions is essential. Artificial lipid membranes
designed to replicate native cell membranes, provide a controlled platform for real-time
investigations under physiologically relevant conditions, such as varied pH, ion
concentrations, and electric potential.

This work aims to explore the molecular structure of artificial membranes and their
interactions with S100 proteins at electrochemical interfaces. This research employs



advanced spectroscopic techniques, including surface-enhanced infrared absorption
spectroscopy (SEIRAS) and sum-frequency generation spectroscopy (SFG), to probe the
molecular interactions at electrochemical interfaces with high sensitivity and specificity.
These approaches enable precise characterization of lipid bilayer structure and the
dynamics of S100 protein binding and disruption.
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