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Uplatnenie vysledkov projektu

Vysledky nasho projektu vyznamnym spésobom prispievaju k poznatkom zakladného
vyskumu o ucasti XPB helikazy v procesoch opravy DNA, apoptézy a na kontrole bunkového
cyklu.

CHARAKTERISTIKA VYSLEDKOV

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

Prva €ast nasho projektu, tykajucu sa strukturno-funk&nych analyz XPD, sa nam nepodarilo
naplnit. I1zolovali sme o vysokej Cistote a v dostatoCnych mnozZstvach termostabilné, solubilné
NER proteiny z P.abyssi: XPD, XPB1, XPB2, Baxl, XPG a XPF. Ukazali sme, ze XPD divého
typu je aktivna DNA helikaza a jeho 10 mutantnych foriem sa signifikantne liSi vo svojej
schopnosti katalyzovat rozpletanie DNA. Druhu &ast’ projektu - Studium uéasti XPB/ERCC3
helikazy na apoptdze - sme splnili. Je zname, ze XPB/ERCC3 DNA helikaza je zahrnuta ako
v oprave DNA tak i v apoptéze. Zistili sme, Ze jej uCast v apoptdze je nepriama. Pre kontrolu
apoptozy je totiz podstatné, &i je neporuseny cely holokomplex TFIIH, ktorého je XPB/ERCC3
helikdza podjednotkou. V paralelnom grantovom projekte sme zistili, Ze nenarusena 3D
Struktura TFIIH je podstatna pre kontrolu bunkoveého cyklu. TFIIH kontroluje bunkovy cyklus
prostrednictvom svojej CAK podjednotky. Ak mutacia v XPB/ERCC3 proteine spésobi zmenu
vlastnej 3D Struktury, zmeni sa nasledne 3D Struktura a stabilita celého TFIIH holokomplexu a
tym aj jeho funk&nost. Heterogenita v prezivani mutantnych bunkovych linii je spésobena
prave rozdielnym miestom mutacie v ramci XPB/ERCC3 proteinu a jej charakterom, t.j. typom
zamenenej aminokyseliny alebo skratenim celého proteinu. Ak mutacia nema vplyv na 3D
Strukturu XPB/ERCC3 proteinu, nedochadza ani k zmene 3D Struktary TFIIH a ten je funkény
v kontrole bunkového cyklu po poSkodeni DNA. Oprava poskodeni sa potom uskuto¢ni inym
spésobom (poreplikaénou opravou) a hynutie buniek (apoptéza) ma rozdielnu kinetiku kvoli
rozdielnemu mnozstvu dvojretazcovych zlomov, ktoré sa indukuju po&as replikacie DNA v
posSkodenych bunkach a su hlavnym spustacom apoptdzy.

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

We did not fulfilled the goals within the first part of our project, dealing with XPD structure-
function analyses. We isolated highly pure and sufficient amounts of thermostable, soluble
NER proteins of P.abyssi, namely: XPD, XPB1, XPB2, Bax1, XPG and XPF. We
demonstrated that wild-type XPD is an active DNA helicase and its ten mutant forms
significantly differ in their ability to unwound DNA. To a large extent, we fulfilled the goals of
the second part of our project — study of the role of XPB/ERCC3 helicase in apoptosis. It has
been known that XPB/ERCC3 DNA helicase is involved in both DNA repair and apoptosis.
We found that its role in apoptosis is indirect. During the control of apoptosis, it is essential
that the entire TFIIH complex, in which XPB is one of its subunits, remains undistorted.
Previously, we discovered that undisturbed 3D structure of TFIIH is essential for cell cycle
control. If a mutation in XPB/ERCC3 protein results into the change of its own 3D structure,
subsequently it induces the alteration of 3D structure and stability of entire TFIIH holocomplex
as well as its functionality. Survival heterogeneity of mutant cell lines might be caused by a
different mutation location within XPB/ERCC3 protein and by its character, i.e. the type of
altered amino acid or truncation of the protein. A mutation not affecting 3D structure of
XPB/ERCC3 protein does not result into a change of 3D structure of TFIIH and this complex
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is functional in cell cycle control following DNA damage. The repair of DNA lesions may be
then accomplished by a different pathway (postreplication repair) and apoptosis may acquire
a different kinetics due to a different amount of double-stranded breaks — major triggers of
apoptosis - induced during DNA replication in damaged cells.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Milan ékorvaga, CSc. RNDr. Jan Sedlak, DrSc.

V Bratislave 29.07.2011 V Bratislave 29.07.2011

" podpis zodpovedného riesitela podpis &tatutameho zastupcu prijemeu
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