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Joniniai skysciai (JS) pasizymi kaip universalis jvairiy medziagy tirpikliai. JS gebéjimas tirpinti tiek
polines, tiek nepolines medziagas aiSkinamas JS sudaranciy jony galimybémis sudaryti jvairaus tipo
tarpmolekulines sgveikas. Buvo pademonstruota, kad baltymai ir nukleortigStys, istirpintos
vandeniniuose JS miSiniuose, iSlaiko savo natyvig struktiirg ir biologing funkcija gerokai ilgiau nei
jprastiniuose buferiniuose tirpaluose. Maza to, kai kuriy fermenty katalitinis aktyvumas tokiose
terpése netgi pageréja. Siekiant suprasti JS jony jtakg biologiniy makromolekuliy fiziko-cheminéms
savybéms, bitina turéti detalia informacija molekuliniame lygmenyje apie Siy sistemy sistemy
struktirg ir dinamika. Branduoliy magnetinio rezonanso (BMR) spektroskopija yra vienas i$
medziagotyros tyrimy metody, plaiai taikomy JS struktiirai bei dinamikai analizuoti. Visgi
eksperimentiniy BMR rezultaty interpretavima komplikuoja JS sistemose susidaranti sudétinga
cheminé pusiausvyra tarp jvairiy joniniy agregaty bei JS struktiiriniy heterogeniskumy. Sios
doktorantliros metu bus tiriamos modeliniy biologiniy molekuliy — trumpagrandziy peptidy ir
nukleoriig§ciy — bei JS sgveikos, taikant paZzangius molekuliy modeliavimo metodus, tokius kaip MD
simuliacijos bei jungtiniai QM/MM metodai spektriniams parametrams modeliuoti. Tikimasi, jog Sie
tyrimai zenkliai prisidés, bandant detaliau suprasti JS jtakg biologiniy makromolekuliy struktirai ir
funkcijai.

Biomolecules meet ionic liquids — QM/MD modelling of structural and spectroscopic properties

lonic liquids (ILs) are recognized as versatile solvents for a wide range of substances. The ability of
ILs to dissolve both polar and nonpolar compounds is attributed to the capacity of their constituent
ions to form various types of intermolecular interactions. It has been demonstrated that proteins and
nucleic acids dissolved in aqueous IL mixtures retain their native structure and biological function
for significantly longer periods than in conventional buffer solutions. Moreover, the catalytic activity
of certain enzymes is even enhanced in such media. To understand the influence of IL ions on the
physicochemical properties of biological macromolecules, detailed molecular-level information on
the structure and dynamics of these systems is required. Nuclear magnetic resonance (NMR)
spectroscopy is one of the techniques widely employed to analyze the structure and dynamics of IL
systems. However, the interpretation of experimental NMR results is complicated due to the complex
chemical equilibria formed among various ionic aggregates in IL systems, as well as by their inherent
structural heterogeneity. In this doctoral project, interactions between ILs and model biological
molecules such as short-chain peptides and nucleic acids will be investigated using advanced
molecular modeling approaches, including molecular dynamics (MD) simulations and hybrid
QM/MM methods for modeling spectroscopic parameters. It is expected that this work will make a
significant contribution to a more detailed understanding of the effects of ILs on the structure and
function of biological macromolecules.



