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Baltymy saveiky analizé ir prognozavimas kompiuteriniais metodais
Computational analysis and prediction of protein interactions

AprasSymas: Baltymai paprastai suformuoja specifines erdvines (3D) struktiiras, kurios ir
apsprendzia baltymo molekuline funkcija. Pastaruoju metu aiskéja, kad dauguma baltymy
funkcionuoja ne kaip pavienés molekulés, o sgveikaudami tarpusavyje, tai yra, sudarydami
stabilius arba laikinus kompleksus. Tokie kompleksai gali bati sudaryti arba iS to paties
baltymo kopijy (homomerai), arba i$ skirtingy baltymy (heteromerai). Norint suprasti ir/ar
keisti baltymy funkcija, reikia Zinoti jy sudaromy kompleksy struktiiras. Deja, baltymy
kompleksy struktiiry yra iSspresta palyginti mazai, nes tai yra brangu, ilgai uztrunka ir ne
visada pavyksta. Kompiuteriniy (bioinformatikos) metody panaudojimas potencialiai gali $ig
situacijg Zymiai pagerinti. Paskutiniu metu, pritaikius dirbtinio intelekto metodus, itin
patobuléjo individualiy baltymy struktiiros prognozavimas. Taciau baltymy kompleksy
modeliavimo srityje panasus proverzis kol kas nejvyko. I§ dalies tai susije¢ su tuo, kad néra iki
galo aiku, kas nulemia baltymy saveikas ir jy stabiluma. Sio doktorantiiros projekto metu
baltymy sgveikos bus tiriamos erdviniy struktiiry kontekste, siekiant nustatyti, kas biidinga
baltymy sgveikos pavir§iams, kuo jie skiriasi nuo nesgveikaujanciy pavir$iy ir kaip atskirti
vienus nuo kity. Gautos zinios bus panaudotos baltymy sgveiky pavirSiams bei kompleksy
struktiiroms prognozuoti. Siems tikslams pasiekti bus naudojami jvairiis naujausi
kompiuteriniai metodai bei baltymy struktiiry ir seky duomenys.

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

Abstract:

Proteins typically fold into specific three-dimensional (3D) structures that define their
molecular function. As it turns out, most proteins function not as isolated molecules but as
components of either stable or transient complexes. Such complexes may be composed of
copies of the same protein (homomers) or different proteins (heteromers). For comprehensive
understanding and/or modification of protein function one has to know the 3D structure of
corresponding protein complex. Unfortunately, the number of solved structures of protein
complexes is relatively small, because experimental methods are slow, expensive and not
always successful. Computational approaches have the potential to make a significant
contribution to solving this problem. Recently, artificial intelligence contributed to a
breakthrough in predicting structures of monomeric proteins. However, this has yet to occur
in predicting 3D structures of protein complexes. In part the problem is that the structural
features determining protein interactions and their stability are still poorly understood. The
overall goal of this Ph.D. project is to explore properties of protein interaction interfaces, to
understand what makes them different from other regions of protein surfaces and how to
distinguish between the two. This will be achieved through comprehensive analyses of
structurally-resolved protein interactions. The derived knowledge will be utilized to improve
prediction of structures of protein complexes and protein binding sites. The project will be
implemented using cutting-edge computational methods as well as protein structure and
sequence data.

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