STUDENTY JTRAUKIMO | MOKSLINE VEIKLA SKATININAMOJO KONKURSO TEMA

Temos pavadinimas: Naujy biosuderinamy hidrogeliy kiirimas panaudojant rekombinantinius
tarplastelinio matrikso baltymus ir pritaikymas 3D audiniy inZinerijoje

Tikslas: Darbo tikslas yra sukurti tarplgstelinio matrikso baltymy eukariotine raiSkos sistemg ir
panaudoti sukurtus rekombinantinius baltymus 3D audiniy inZinerijoje

Trumpas temos vykdymo apraSymas (ne daugiau kaip 2000 Zenkly):

Planuojamo projekto metu studentas iSmoks pagrindinius geny inzinerijos, mMikroskopijos,
molekulinés biologijos metodus bei jgaus savarankisko darbo jgiidziy dirbant su 2D ir 3D
zinduolinémis Igstelémis.

Pirmajame projekto etape pasirinkti tarplastelinio matrikso baltymus koduojantys genai bus
klonuojami ] eukariotinés ekspresijos vektorius ir transfekuojami i lgsteles. Ivertinus baltymy
raiSkg perspektyviausi baltymai bus iSgryninti panaudojant baltymy chromatografija. Gauty
baltymy funkcionalumas bus jverintas jjungiant juos j 3D hidrogeliy struktiiras. Darbe bus
naudojamos zmogaus endotelio ar kepeny audinio lgstelés ir jvertinama kaip nauji hidrogeliai su
tarplastelinio matrikso baltymais jtakoja lgsteliy funkcionalumg (proliferacija, gyvybinguma ir
tarpusavio sgveika). Bus taip pat pritaikoma fluorescenciné mikroskopija, kuri leis jvertinti 1gsteliy
auginamy 2D ir 3D hidrogeliuose morfologinius pakitimus. Sis darbas leisty sukurti naujas 3D
sistemas, kurios reikalingos ne tik fundamentiniuose bet ir taikomuosiuose tyrimuose bei gali
pakeisti brangius in vivo gyviiny tyrimus.

Temga sitlantis mokslininkas/déstytojas: FMF fakultetas, Chemijos ir BioinZinerijos katedra
Dr.Algirdas Ziogas




TOPIC OF A COMPETITION PROMOTING STUDENT ENGAGEMENT IN SCIENTIFIC ACTIVITIES

Topic:: Development of novel biocompatible hydrogels using recombinant extracellular matrix
proteins and their application in 3D tissue engineering

Goal: The aim of the work is to develop a eukaryotic expression system for extracellular matrix
proteins and to utilize the resulting recombinant proteins in 3D tissue engineering.

Short description (max. 2000 characters):

During the planned project, the student will learn fundamental techniques in genetic engineering,
microscopy, and molecular biology, while also gaining skills in working independently with
mammalian cells in both 2D and 3D cultures.

In the first stage of the project, genes encoding extracellular matrix proteins will be cloned into
eukaryotic expression vectors and transfected into cells. Following an assessment of protein
expression, the most promising proteins will be purified using protein chromatography. In the
second part of project the functionality of the resulting proteins will be evaluated by incorporating
them into 3D hydrogel structures. The study will utilize human endothelial or liver tissue cells to
assess how the new hydrogels—modified with extracellular matrix proteins—influence cellular
functionality (proliferation, viability, and intercellular interactions). Fluorescence microscopy will
also be employed to evaluate morphological changes in cells cultured in 2D and 3D hydrogels.
This work aims to develop novel 3D systems essential for both fundamental and applied research,
potentially offering an alternative to costly *in vivo* animal studies.

Supervisor researcher/lecturer: Faculty of Fundamental Sciences, Departmet of Chemistry and
Bioengineering, Dr.Algirdas Ziogas




