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Mutaéna analyza génov ovplyvriujucich Struktaru a funkciu
03 | Nazov projektu primarneho cilia a ich vyznam pri autozémovo dominantnej
polycystickej chorobe obli¢iek (ADPKD).

Mutational analysis of genes affecting the structure and function of

04 | Title in English the primary cilium and their role in autosomal dominant polycystic
kidney disease (ADPKD).

05 | Akronym projektu ciliopatie

06 | Acronym of the project ciliopathies

07 | Odbor vedy a techniky 30200 - Klinické lekarske vedy

08 | R&D specialization 30200 - Clinical medical sciences
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Zaciatok rieSenia projektu
11 01.07.2015
Project start

Koniec rieSenia projektu
12 31.07.2017
Project end

13 | Anotacia

Poruchy Struktury a funkcie primarneho cilia st hlavnou pri¢inou vzniku ciliopatii. Ciliopatie predstavuju rozsiahlu
skupinu genetickych ochoreni s vysokou variabilitou klinického obrazu a genotypovo-fenotypovych korelacii.
Napriek tomu, Ze je uloha primarneho cilia v etioldgii tychto ochoreni pomerne dlhodobo zndma, presny
mechanizmus ich patogenézy na molekulovej urovni nie je objasneny. V su€asnosti viak nastal zasadny prelom
v objasneni patogenézy autozémovo dominantnej polycystickej choroby obli€iek (ADPKD), ktora je najcastejSim
typom renélnych ciliopatii. Hoci sa prvotne predpokladalo, Ze kauzélnou pri¢inou vzniku ADPKD su zarodo&né
mutacie v génoch kédujucich polycystiny, ich samotna inaktivacia nie je dostato&na pre vznik renalnych cyst.
Nedavne Studie odhalili, Ze cielena inaktivacia primarneho cilia v bunkach vykazujucich stratu funkcie
polycystinu vedie k zastaveniu tvorby cyst. Naopak, pri zachovani primarneho cilia dochadza v tychto bunkach k
rychlej progresii cystického rastu. Pritomnost primarneho cilia na povrchu bunky je tak su€asne so stratou
jedného z polycystinov zakladnou pri¢inou vzniku polycystického ochorenia obli¢iek. Nie je vSak objasnené, do
akej miery je Struktura a funkcia primarneho cilia v bunkach renalnych cyst zachovana. Cieflom predkladaného
projektu je identifikovat molekulovu podstatu tohto procesu na urovni ciliogenézy, Struktury a funkcie primarneho
cilia prostrednictvom muta&nej analyzy 50 kfu€ovych cilidrnych génov s vyuZitim metédy sekvenovania novej
generécie (NGS). Vysledky predkladaného projektu mézu priniest novy zdroj informacii o patogenéze ADPKD,
ako aj nové moznosti pre vyvoj cielenej biologicke;j liecby.

14 | Annotation

Defects in the structure and function of the primary cilium are the main causes for the development of
ciliopathies. The ciliopathies represent a large group of genetic disorders with high variability of the clinical
picture and genotype-phenotype correlations. While the role of the primary cilium in the etiology of these
diseases is known for a relatively long time, the exact mechanism of the pathogenesis at the molecular level is
unknown. However, currently there was a major breakthrough in clarifying the pathogenesis of autosomal
dominant polycystic kidney disease (ADPKD), which is the most common type of renal ciliopathies. Although, it
was initially assumed that the main reason for ADPKD development is the germline mutation in genes encoding
polycystins, the inactivation of these genes alone is not sufficient for the formation of renal cysts. Recent studies
have revealed that targeted inactivation of the primary cilium in the cells that showed the loss of polycystin
function leads to the arrest of cyst growth. Conversely, a rapid cyst growth progression occured in those cells
where the primary cilium was preserved. The presence of the primary cilium on the cell surface together with the
loss of polycystin function is the main cause of development the polycystic kidney disease. However, it is not
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explained, to what extent is the structure and function of the primary cilium in renal cystic cells preserved. The
goal of the submitted project is to identify the molecular basis of this process at the level of ciliogenesis, structure
and function of the primary cilium through the mutational analysis of 50 key ciliary genes using by next-
generation sequencing (NGS). The results of the submitted project can bring a new source of information about
pathogenesis of ADPKD, as well as the new opportunities for the development of targeted biological therapy.

15

Ziadatelska organizécia

Lekarska fakulta
Univerzita Komenského v Bratislave

Co-ordinating organization

Faculty of Medicine in Bratislava
Comenius University in Bratislava

PoZadované finanéné prostriedky z
APVV

Total project budget (in EUR)

16 116 560
Required budget from the agency (in
EUR)
Spolufinancovanie projektu (v EUR)

17 0
Financing from other sources (in
EUR)
Celkové naklady na projekt (v EUR)

18 116 560
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02 |Name of the organization Comenius University in Bratislava - Faculty of Medicine in Bratislava
03 g‘:;ii?z‘;;%i”ff;::sls Safarikovo namestie 6, 81806 Bratislava,
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o Fax 02/5935 7678
E-mail cpp@fmed.uniba.sk
10 gg:ﬁim :Sfet:grffa ,:i \// ol prof., RNDr. Micieta Karol, PhD.
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