Dirbtiniy lipidiniy membrany klampio poveikio faktoriy tyrimas

tarnauja kaip matrica jvairiems baltymams. Jy funkcionalumui didel¢ reik§me turi pacios
membranos klampis, pvz. kieta membrana neleidzia jony kanaly baltymui pakeisti savo
konformacijos ir taip praleisti jonus. Tuo tarpu, skystoje membranoje baltymas negali
stabiliai jsitvirtinti. Membranos klampiui jtakos gali turéti keli faktoriai: lipidai,
citoskeletas, transmembraniniai baltymai ar jvairiis toksinai. Nors gyvose lastelése galima
nustatyti membranos klampj, taCiau yra labai mazai galimybiy keisti tg klampj. Todél
daznu atveju yra naudojami lipidiniy membrany modeliai. Vienas labiausiai panaSiy
modeliy, atkartojanciy gyvy lasteliy membranas, yra prie pavirSiaus “prisititos” lipidinés
membranos. Sios membranos pasizymi dvejomis ypatybémis. Pirma, galima kurti jvairiy
sudéciy lipidines membranas. Antra, ,sitlai“, laikantys membrang prie pavirSiaus,
tarnauja kaip citoskeletas Iastelése ir keiciant $iy ,,sitly” kiekj, galima keisti membranos
klampij.

Taigi, Sios doktorantiiros pagrindinis tikslas — iStirti membranos klampij jtakojancius
faktorius, naudojant fluorescencinius metodus. Pagrindinis tyrimo objektas — prie kieto
pavir$iaus ,,prisititos dirbtinés lipidinés membranos, varijuojant tiek lipidy sudétimi, tiek
,sialy“ kiekiu. Salia fluorescenciniy metody, taip pat bus naudojami elektrocheminiai,
siekiant istirti laiduma, ir atominés jégos mikroskopijos metodai, norint vizualizuoti
pavirsiy.

Study of factors affecting the viscosity of artificial lipid membranes

The lipid membrane surrounds and protects the cell’s contents from external factors and
serves as a matrix for various proteins. The viscosity of the membrane itself is of great
importance for its functionality, e.g., a rigid membrane prevents the ion channel protein
from changing its conformation, thereby allowing ions to pass through. Meanwhile, the
protein cannot stably settle in the liquid membrane. Several factors, including lipids,
cytoskeleton, transmembrane proteins, and various toxins, can influence viscosity.
Although viscosity can be measured in living cells, there is minimal opportunity to alter
it. Therefore, lipid membrane models are used to avoid this shortcoming, e.g., by
attaching lipid membranes to the surface. These membranes have two characteristics.
First, lipid membranes can be composed of various lipid compositions. Second, the
anchors that hold the membrane to the surface serve as the cell's cytoskeleton, and altering
their number can change the membrane's viscosity.

The doctoral project aims to investigate factors affecting membrane viscosity using
fluorescence methods. The objects of interest are artificial lipid membranes attached to a
solid surface, varying both lipid composition and the number of anchors. In addition to
fluorescence methods, electrochemical methods, and atomic force microscopy will be
used.
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