l I A P v v Agentura na podporu vyskumu a vyvoja
v
Formular ZzK

Zavereéna karta projektu

Nazov projektu Evidencéné ¢islo projektu APVV-0634-07

Tvorba, akumulacia a degradacia aberantnych proteinov v patogenéze chronickych
neurodegeneraénych ochoreni centralneho nervového systému

Zodpovedny rieSitel  doc. RNDr. Peter Filip€ik, CSc

Prijemca Neuroimunologicky ustav SAV
Dubravska cesta 9, 84510 Bratislava

Nazov pracoviska, na ktorom bol projekt rieSeny

1.
Neuroimunologicky ustav SAV
Dubravska cesta 9, 84510 Bratislava

2.
3
4.
5

Nazov a stat zahrani¢ného pracoviska, ktoré spolupracovalo pri rieSeni
1.
2.
3.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
2.
3.

Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1.

Filipcik P, Cente M, Krajciova G, Vanicky |, Novak M.: Cortical and Hippocampal Neurons
from Truncated TauTransgenic Rat Express Multiple Markers of Neurodegeneration. Cell Mol
Neurobiol. 2009 Sep;29(6-7):895-900.

2.

Cente M, Filipcik P, Mandakova S, Zilka N, Krajciova G, Novak M.: Expression of a truncated



human tau protein induces aqueous-phase free radicals in a rat model of tauopathy —
implications for targeted antioxidative therapy. Journal of Alzheimer’s Disease 2009, 17, 913—
920

3.

Cente M, Mandakova S, Filipcik P.: Memantine Prevents Sensitivity to Excitotoxic Cell Death
of Rat Cortical Neurons Expressing Human Truncated Tau Protein. Cell Mol Neurobiol. 2009
Sep; 29(6-7):945-9.

4,

Krajciova G, Skrabana R, Filipcik P, Novak M. Preserving free thiols of intrinsically disordered
tau protein without the use of a reducing agent. Anal Biochem. 2008 Dec 15; 383(2):343-5.

5.

KRAJCIOVA, Gabriela - FILIPCIK, Peter - CENTE, Martin - SKRABANA, Rostislav - NOVAK,
Michal. The role of oxidative and nitrosative stress in generation of high molecular aggregates
of misfolded tau proteins in tauopathies and Alzheimers disease. In FENS Forum : abstracts.

- 2010, 2010, vol. 5, p. 134.23.

Uplatnenie vysledkov projektu

CHARAKTERISTIKA VYSLEDKOV

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

Ciefom projektu bolo definovat chronolégiu molekulovych dejov v skorych fazach tauopatii
v€itane Alzheimerovej choroby. V priebehu rieSenia projektu sme prispeli k objasneniu ulohy
modifikovaného fudského tau proteinu v spojeni s nitraénym a oxidaénym stresom.
Molekulovu analyzu sme vykonali na urovni rekombinantnych proteinov, izolovanych a in vitro
kultivovanych buniek (geneticky modifikovych neuroblastomovych bunkovych linii a potkanich
primarnych neurénov) ako aj na urovni animalneho modelu - in vivo. Prispeli sme

k objasneniu spbsobu intracelularnej degradacie patologickych foriem tau proteinov ako
vnutrobunkovej obrany neurénov pred akumulaciou tychto aberantnych proteinov. Navrhli
sme model pre regulaciu hladiny nespravne zvinutych tau proteinov v neurénoch a
sformulovali sme nasledovné hypotézy: 1. Oxidacia a nitracia ako rizikové faktory su pre
priebeh neurofibrilarnej patolégie podstatné deje a signifikantne ju urychluju. Je vSak
pravdepodobné Ze to nie su iniciatné deje a v chronoldgii patologickych procesov nastupuju
az po proteolytickom skrateni tau proteinu, ktoré je podstatnym patogenetickym procesom. 2.
Existuju moznosti $pecifickej vnutrobunkovej degradacie aberantnych proteinov
generovanych v neurénoch CNS, a to prostrednictvom regulacie aktivity alebo expresie
niektorych heat shock proteinov.

NajdélezitejSie zavery projektu: 1. Akumulacia nespravne zvinutého tau proteinu je
induktorom expresie Hsp27. 2. Predpokladame, ze efektivne potlacenie neurodegeneracie
mozno dosiahnut vhodnou manipulaciou expresie alebo aktivity Hsp27. 3. Nespravne zvinuty
tau protein je degradovatelny v proteazéme a jeho degradaciu mozno stimulovat inhibiciou
aktivity Hsp90.

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

The major aim of the project was determination of the chronology of molecular events in early
phase of the tauopathies including Alzheimer’s disease. Our results have shown the role of
misfolded human tau protein in connection with the oxidative and nitrosative stress. The
molecular analysis was performed on the level of recombinant proteins, cultured cells in vitro
(genetically modified neuroblastoma cells and rat primary neurons) and on the level of
transgenic animals - in vivo. We have contributed to the clarification of intracellular
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degradation of pathological forms of tau protein as a potential defense mechanism of neurons
against the accumulation of aberrant proteins. We have also proposed the model for
regulation of the level of aberrant proteins in neurons and based the following hypothesis: 1.
Oxidation and nitration of tau proteins are significant risk factors for neurofibrillary
degeneration, which is strongly accelerated by them. However these events are most
probably not playing the role in onset of neurodegeneration. In the chronology of pathological
processes follow the proteolytic truncation of tau protein, which seems to be the principal
cause of the disease. 2. There are the possibilities of specific intracellular degradation of
aberrant proteins generated in neurons of CNS, most likely through the regulation of activities
and/or expression of heat shock proteins. The most significant conclusions of the project are
as follows: 1. Accumulation of misfolded tau protein induces over-expression of Hsp27. 2.
Finally our data indicate that an effective alleviation of neurodegeneration can be reached via
manipulation of the activity or expression of Hsp27 and misfolded tau protein is degradable in
proteasome. The proteosomal degradation of misfolded tau can be accelerated via inhibition
of Hsp90 activity.
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Svojim podpisom potvrdzujem, Ze udaje uvedené v zaverecnej karte su pravdive a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu

doc. RNDr. Peter Filipcik, CSc. Prof. MVDr. Michal Novak, DrSc. Dr.h.c.
V Bratislave 28. 01. 2011 V Bratislave 28. 01. 2011
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