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Uplatnenie vysledkov projektu

Projekt mal charakter zakladného vyskumu a dosiahnuté vysledky predstavuju platformu pre
dalSie vedecko-vyskumné aktivity v oblasti $tudia posttranslacnej regulacie proteinov
zu€astnenych procesov zostrihu pre-mRNA a s tym spojenych mechanizmov udrziavania
stability genédmu. Okrem ziskania originalnych vedeckych vysledkov a ich publikovania v
zahrani¢nych recenzovanych vedeckych ¢asopisoch, projekt umoznil aj zapojenie sa do
rieSenia projektu a odborné vzdelavanie mladych vedeckych pracovnikov a Studentov
magisterského a doktorandského Studia v Studijnych programoch biochémia a genetika.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt bol zamerany na Studium a objasnenie ulohy posttranslaénych modifikacii pri
regulacii proteinov komplexu zostrihu pre-mRNA kvasinky S. pombe, ktorych ulohou je
kontrola expresie génov a stabilizacia genomu prostrednictvom potlacania akumulacie
gendm ohrozujucich R-sluc€iek. Ziskané vysledky projektu zahffaju (a) detailnu
charakterizaciu interaktomov Nrl1, Brr2, Ntr1 a Ntr2 proteinov, (b) identifikaciu a detailnu
analyzu interaktdmu novoidentifikovaného G-path doménu obsahujuceho Gpl1 faktora
zostrihu pre-mRNA, (c) zmapovanie fosforylatnych miest Nrl1, Brr2, Ntr1, Ntr2 a Gpl1
proteinov, (d) pripravu nefosforylovatelnych a fosforylaciu napodobriujucich mutantov
Studovanych faktorov zostrihu pre-mRNA a ich fenotypovu analyzu, (e) optimalizaciu
protokolu pre neznaenu kvantitativnu fosfoproteomicku analyzu celobunkovych lyzatov
kvasinky S. pombe, (f) identifikaciu interakénych domén/regiénov Nrl1 proteinu
zodpovednych za jeho interakcie s vybranymi faktormi zostrihu pre-mRNA a (g) objasnenie
délezitosti fosforylacie N-koncovej €asti Nrl1 proteinu pre spravnu regulaciu zostrihu pre-
MRNA a ucinnu expresiu Specifickej skupiny génov a nekédujucich RNA. Na zaklade
ziskanych vysledkov mézeme konstatovat, Ze ciele projektu boli splnené a rieSenie projektu
prinieslo nové poznatky o molekularnych mechanizmoch posttranslacnej regulacie
vybranych proteinov podielajucich sa na procesoch zostrihu pre-mRNA a na udrziavani
stability genédmu.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

Project was aimed to study and analyse the role of post-translational modifications of
splicing and spliceosome-associated factors of the fission yeast S. pombe, which are known
to regulate the gene expression and stabilize the genome by suppressing the accumulation
of genome-threatening R-loops. The results of the project include (a) detailed
characterization of the interactomes of Nrl1, Brr2, Ntr1 and Ntr2 proteins, (b) identification
and detailed analysis of the interactome of the newly identified G-path domain containing
splicing factor Gpl1, (c) mapping of phosphorylation sites of Nrl1, Brr2, Ntr1, Ntr2 and Gpl1
proteins, (d) generation of non-phosphorylatable and phosphorylation mimicking mutants of
the studied pre-mRNA splicing factors and their phenotypic analysis, (e) optimization of the
protocol for label-free quantitative phosphoproteomics analysis of whole cell lysates of S.
pombe, (f) identification of domains/regions of the Nrl1 protein responsible for its interactions
with selected pre-mRNA splicing factors and (g) elucidation of the importance of
phosphorylation of the N-terminal region of the Nrl1 protein for proper regulation of pre-
MRNA splicing and efficient expression of a specific group of genes and non-coding RNAs.
Based on the obtained results, we can state that the objectives of the project were met and
the project revealed novel molecular mechanisms of post-translational regulation of studied
proteins involved in pre-mRNA splicing and in maintenance of genome stability.
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