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Ziadne

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhrnujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace
Publikacie:
Alu RNA fold links splicing with signal recognition particle proteins.
Borovska |, Vofechovsky |, Kralovi¢ova J. Nucleic Acids Res. 2023 Jun 13:gkad500.
doi:10.1093/nar/gkad500.
5 ro€ny impaktovy faktor 16,4
Exonic splicing code and protein binding sites for calcium.
Pengelly RJ, Bakhtiar D, Borovska I, KraloviCova J, Vofechovsky I. Nucleic Acids Res. 2022
Jun 10;50(10):5493-5512.
doi: 10.1093/nar/gkac270.
5 roCny impaktovy faktor 16,4; pocCet citacii k julu 2023: 1
Restriction of an intron size en route to endothermy.
KraloviCova J, Borovska |, Pengelly R, Lee E, Abaffy P, Sindelka R, Grutzner F,
Vorechovsky |. Nucleic Acids Res. 2021 Mar 18;49(5):2460-2487.
doi: 10.1093/nar/gkab046.
5 ro€ny impaktovy faktor 16,4; pocet citacii k julu 2023: 2
Transposon clusters as substrates for aberrant splice-site activation.
Alvarez MEV, Chivers M, Borovska I, Monger S, Giannoulatou E, Kralovicova J,
Vorechovsky |. RNA Biol. 2021 Mar;18(3):354-367.
doi: 10.1080/15476286.2020.1805909.
5 ro€ny impaktovy faktor 4,9; pocCet citacii k julu 2023: 4
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Cancer-Associated Substitutions in RNA Recognition Motifs of PUF60 and U2AF65 Reveal
Residues Required for Correct Folding and 3' Splice-Site Selection.

Kralovicova J, Borovska I, Kubickova M, Lukavsky PJ, Vorechovsky I. Cancers (Basel).
2020 Jul 11;12(7):1865.

doi: 10.3390/cancers12071865.

5 ro€ny impaktovy faktor 6,3; pocCet citacii k julu 2023: 5

Prednasky:

KRALOVICOVA, Jana - BOROVSKA, lvana - VORECHOVSKY, Igor. Vplyv genomickej
variability na regulaciu alternativneho zostrihu RNA. In Biochemické dni 2019 : Zbornik
abstraktov z konferencie. Editor Gabriela Gavurnikova. - Bratislava : Centrum vedecko-
technickych informacii, 2019, s. 40. ISBN 978-80-89965-27-4.

Poster:

BOROVSKA, Ivana - KRALOVICOVA, Jana - KUBICKOVA, Monika - LUKAVSKY, Peter J. -
VORECHOVSKY, Igor. Mutations in RNA Recognition Motifs of PUF60 and U2AF65
Occuring in Cancer and their Impact on 3’ Splice Site Selection. In 16th Horizons in
Molecular Biology : International PhD Student Symposium and Career Fair for Life
Sciences, 9th-12th September 2019. - Géttingen : Cuvillier Verlag, 2019, p. 98. ISBN 978-3-
7369-9611-3

Uplatnenie vysledkov projektu

Vzhladom na orientaciu projektu na zakladny vyskum nemaju dosiahnuté vysledky priame
uplatnenie v praxi, avSak znamenaju vyznamny prinos k objasnenie principov regulacie
génovej expresie na urovni RNA zostrihu. Zaroven prispievaju k charakterizacii mutacii
zostrihovych faktorov, ktoré boli asociované s nadorovymi ochoreniami.

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

Charakterizovali sme funkéné substitlicie asociované s nadormi, ktoré boli lokalizované v
RNA-interakénych doménach (RRM) zostrihovych faktorov PUF60 a U2AF65. Identifikovali
sme aminokyselinové rezidua podmienujuce spravne skladanie uvedenych proteinov a
vyber 3' zostrihovych miest a predstavili sme relativne jednoduchy spdsob detekcie
klonalnych mutacii v RRM, ktoré zvySuju diverzitu izoforiem mRNA.

Identifikovali sme molekularne mechanizmy, ktoré reguluju zostrih vzajomne sa vylu€ujucich
exonov 4a a 4b génu OGDH (2-oxoglutaratdehydrogenaza). Ukazali sme, Ze kodony pre
aminokyselinové rezidua, ktoré kriticky prispievaju k vazbovym miestam proteinov pre Ca2+
a iné dvojmocné kovy, podmiefiuju inkluziu exénov, ktora odzrkadfuje Irving-Williamsovu
afinitnu sériu a spdja vyvoj pomocnych zostrihovych motivov v exdbnoch s metalémom.

S vyuzitim aktualizovanej databazy obsahujucej nové miesta zostrihu indukované
patogénnymi mutaciami (DABASS), sme identifikovali nové klastre transpozénov (TE), ktoré
urahgili selekciu TE exdnov. Strukturalne $tudie s pouzitim kombinacie SHAPE, DMS a
enzymatického Stiepenia nam umoznili stanovit, do akej miery sitakéto TE exony
zachovavaju sekundarnu Struktiru RNA svojich progenitorov. Ukazali sme, Ze vysledok
zostrihu tychto exénov mozno lepSie predpovedat na zaklade zmien konformacie RNA ako
na zaklade zastUpenia pomocnych regulaénych motivov zostrihu. Dalej sme odhalili
zapojenie heterodiméru SRP9/14 (Castice na rozpoznavanie signalu) do regulacie zostrihu
Alu-derivovanych exdnov a poukazali na moznu chaperonovu aktivitu SRP9/14.

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

We reported functional cancer-associated substitutions in RNA Recognition Motifs of PUF60
and U2AF65, revealed residues required for the correct folding of each protein and 3' splice-
site selection. We also provide relatively simple tools to detect clonal RRM mutations that
enhance the mRNA isoform diversity.

We uncover molecular mechanisms that regulate the splicing of mutually exclusive OGDH
(2-oxoglutarate dehydrogenase) exons 4a and 4b. We further showed that codons for
residues critically contributing to protein binding sites for Ca2+ and other divalent metals
confer the exon inclusion order that mirrors the Irving-Williams affinity series, linking the
evolution of auxiliary splicing motifs in exons to metallome constraints.

Employing an updated repository of new exon-intron boundaries induced by pathogenic
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mutations, termed DBASS, we identify novel transposon element (TE) clusters that
facilitated exon selection. We carried out structural studies using a combination of SHAPE,
DMS, and enzymatic probing to explore the extent to which such TE exons maintain the
RNA secondary structure of their progenitors. We showed that the splicing outcome of such
exons can be predicted by RNA conformation changes better than by computationally
derived splicing regulatory motifs. We also demonstrate the involvement of SRP9/14 (signal
recognition particle) heterodimer in splicing regulation of Alu-derived exons, identify
conserved pre-mRNA structures involved in exon selection and point to a possible
chaperone activity of SRP9/14 outside the mammalian signal recognition particle.
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