DNR replikacijos ir reparacijos baltymuy struktiiros, saveiky ir evoliucijos tyrimai
bioinformatikos metodais

Computational studies of structure, interactions and evolution of DNA replication and
repair proteins

AprasSymas:

DNR replikacija ir reparacija uztikrina tiksly genetinés informacijos perdavimag
dukterinéms lasteléms. Siuose procesuose dalyvaujantys baltymai dazniausiai saveikauja
vienas su kitu, sudarydami stabilius arba laikinus kompleksus. Daugelio Siy baltymy
kompleksy trimatés struktiiros néra zinomos. Daznai taip pat néra zinoma kiek Sie
kompleksai yra evoliuciskai konservatyviis. AlphaFold metodo déka neseniai jvykes
proverzis, nusakant baltymy erdvines struktaras, sudaro galimybes modeliuoti ne tik
atskiry baltymy, bet ir baltymy-baltymy bei baltymy-nukleorigsc¢iy kompleksy
struktiiras. Tai atveria naujas galimybes tirti baltymy sgveikas trimaciy struktiry
kontekste. Tuo paciu struktiriné¢ informacija gali padéti geriau jvertinti baltymy
kompleksy pokycius evoliucijos eigoje, nes erdviné¢ baltymy struktiira yra
konservatyviausia baltymy savybe.

Bendras $io doktorantiiros projekto tikslas - apibudinti tiek zinomy, tiek ir nusakyty
baltymy kompleksy, dalyvaujanc¢iy DNR replikacijoje ir reparacijoje, struktiiras, sgveikas
ir evoliucinj konservatyvuma kompiuteriniais metodais. Siam tikslui pasiekti bus
naudojami moderntis dirbtinio intelekto jrankiai ir bioinformatikos metodai, jskaitant
baltymy seky lyginima, klasifikavimg ir filogeneting analizg, baltymy kompleksy
erdviniy struktiry modeliavimg ir analiz¢. Jgyvendinus projekta tikimasi reikSmingai
praplésti Zinias apie baltymy kompleksus, susijusius su DNR replikacija ir reparacija, jy
evoliucija bei sgsajas su kitais lgstelés procesais.

Doktoranttiros projektas skirtas molekulinés biologijos, biochemijos, biofizikos ar
bioinformatikos studijas baigusiems pretendentams.

Abstract:

DNA replication and repair are essential for the faithful transmission of genetic
information through cell divisions. These processes are typically carried out by proteins
interacting with each other and forming either stable or transient protein complexes. For
many of these complexes, the three-dimensional structures, as well as their evolutionary
conservation, remain unknown. However, the recent AlphaFold-driven breakthrough in
protein structure prediction enables modeling of structures not only of individual proteins,
but also of protein-protein and protein-nucleic acid complexes. This opens up new
avenues for studying macromolecular interactions in the context of three-dimensional
structures and their evolutionary conservation.

The overall goal of this doctoral project is to characterize the structures, interactions, and
evolutionary conservation of known and predicted protein complexes involved in DNA



replication and repair. To achieve this goal, a number of Al tools and computational
methods will be used, including comparison, classification and phylogenetic analysis of
protein sequences, modeling and analysis of 3D structures of protein complexes. The
project is expected to significantly expand the knowledge about protein complexes
involved in DNA replication and repair, including their evolutionary histories and links
to other cellular processes.

Applicants are expected to have a background in molecular biology, biochemistry,
biophysics or bioinformatics.
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