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Uplatnenie vysledkov projektu

V tomto projekte bol poprvy krat detailne analyzovany a katalogizovany tau protedm v mozgu
pacientov Alzheimerovej chororby. ldentifikované patologické proteiny a analyza ich toxickych
vlastnosti je Startovacim bodom na pochopenie mechanizmu ochoreniavyvoj diagnostickych
metdd pre tauopatie a tiez novych terapeutickych postupov, kedze zatial neexistuje
spofahliva klinicka diagnosticka metoda a ani terapia pre tieto ochorenia.

CHARAKTERISTIKA VYSLEDKOV

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

Intracelularne a extracelularne neurofibrilarne klbka tvorené patologickymi formami
neuronalneho proteinu tau su typickymi ¢rtami mnohych neurodegeneracnych ochoreni.
Etioldgia ich vzniku a mechanizmus neurofibrilarnej degeneracie su stale nie su zname. Preto
cielom projektu bola proteomicka analyza tychto patologickych foriem tau vo vzorkach mozgu
pacientov s Alzheimerovou chorobou a transgénneho modelu neurofibrilarnej patoldgie a ich
Ciasto¢na funk&na analyza in vitro. Vyvinuli sme biochemicku metddu, tandemovu
imunoafinitnu purifikaciu, pomocou ktorej sme solubilizovali a pripravili patologické
nerozpustné tau proteiny na proteomicku analyzu. Ukazali sme, Ze nerozpustné tau izolované
z ludského mozgu obsahuje velké percento Stiepenych foriem a identifikovali N- a C-
terminalne body Stiepenia. Zistili sme, Ze ich vznik nie je nahodny, ale Ze prebieha na
definovanych miestach zrejme Specifickymi proteazami. V in vitro testoch sme ukazali, ze
tieto patologické formy vykazuju vysoku oligomerizacnu schopnost z ¢oho vyplyva, Zze mbzu
byt induktormi oligomerizacie a agregacie tau in vivo. Funk&na analyza tychto fragmentov
ukazala, ze su vysoko toxické pre neuronalne bunky. Detailna biochemicka a mikroskopicka
analyza ukazala, Ze toxicita m6ze byt désledkom dysregulovanej lokalizacie tychto
Stiepenych foriem tau do jadra, ¢o zrejme signalizuje abnormalne signaly stresu. Na zaver
sme ukazali, Ze oligomérne formy tau proteinu mézu byt fagocytované mozgovymi
mikrogliami, ale ze omnoho efektivnejSie su odstranené periférnymi makrofagmi. Nakoniec,
ako prvi sme ukazali, ze tau podlieha fyziologickému Stiepeniu odlisnému od patologického.
Zaverom, naplnili sme ciele projektu proteomickou a funk&énou charakterizaciou patologickych
tau proteinov a doplnili sme ich o analyzy in vivo, ktoré neboli su€astou pévodného planu.

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

Intracellular and extracellular neurofibrillary tangles composed of pathological forms of tau are
a typical feature of many neurodegenerative disorders. Etiology and mechanisms of
neurofibrillary degeneration are not yet understood. Therefore, the aim of this project was
proteomic characterization of the pathological forms of tau in the brain tissue of Alzheimer
patients and in an animal model of neurofibrillary degeneration, and their functional analysis
in vitro. We have developed a biochemical method, tandem immunoaffinity purification, using
which we succeeded to solubilize the pathological tau proteins and prepare them for

Formular ZK, strana 2/4



proteomic analysis. We showed, that truncated tau proteins account for a large portion of
pathological tau isolated from human AD brains. Identification of the N- and C-terminal
cleavage points of these tau fragments showed that their generation is not accidental, but that
they are generated by well-defined proteolytic cleavages. In vitro functional analysis of these
fragments showed that they are highly prone to oligomerization, indicating that they might
induce oligomerization and aggregation of tau in vivo and that they are toxic to neuronal cells.
Detailed biochemical and microscopic analysis showed dysregulated cellular localization of
the truncated tau proteins into the nucleus, which probably generates abnormal stress
signals. Finally, we showed that oligomeric forms of truncated tau can be eliminated by brain
microglia, but that peripheral macrophages are far more efficient. Importantly, we were the
first to show that tau undergoes physiological cleavage (truncation) that generates fragments
different from those in pathological forms.

To summarize, we fulfilled the aims of the project and completed the analysis by additional in
Vivo tests.
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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

Mgr. Branislav Kovacech, PhD prof. MVDr. Michal Novak, DrSc. Dr.h.c.
V Bratislave 30.09.2014 V Bratislave 30.09.2014

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemeu
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