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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu naznacili smer, ktorym by sa mal uberat’ vyvoj terapeutik pre
Ach a iné tauopatie. Ukazuju na kl'ac¢ové fazy vyvoja tau patlégie a miesta jeho
zablokovania.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Neurofibrilarna patolégia v Alzheimerovej chorobe (Ach) a inych tauopatiach je ich hlavhym histopatologickym
znakom, ale mechanizmus ich vytvarania nie je eSte stale objasneny. Predpoklada sa, ze objasnenie tohto
procesu bude mat’ rozhodujlci vplyv na vyvoj ispesnej lie€by tychto ochoreni.

Nasa analyza vyvoja patolégie v potkanom modeli Ach ukazala po prvy krat v in vivo podmienkach, ze tento
proces prechadza cez niekolko biochemicky dobre definovanych stadii. Startérom celého procesu je vyluéne
proteolyticky skrateny tau protein. Postupnym ,,zrenim“, ktoré je sposobené fosforylaciou agregovaného tau
proteinu hlavne v prolin-bohatej oblasti, tieto prvé agregované tau komplexy vytvaraju nové zrelé (toxické)
formy. Dalej sme zistili, ze tieto formy su charakterizované s$pecifickym fosfo-kédom rozpoznavanym
protilatkou. Az tieto nové formy su schopné interagovat’ s normalnym potkanim tau, viazu ho a tym ho tiez
zmenia na podobnu formu schopnt viazat’ normalne tau. Tato templatova forma zrelého agregovaného tau
predstavuje délezity krok vo vyvoji neurofibrilarnej patolégie, €¢o bolo potvrdené analyzou Fudskych vzoriek
Ach. Zaujimavym objavom bolo, zZe tento fosfo-marker Specificky pre zreli formu nerozpustného agregovaného
tau sa objavuje v l'udskom hipokampe v $tadiu ked’ Alzheimerova choroba prechadza do klinickej fazy.

Analyza terminalnych stadii Zivota tohto modelu Ach tiez ukazala, ze pomer neurofibrilarnych klbiek k poctu
neurénov pri smrti potkanov dvoch réznych lini je konstantny, ukazujiuc na kauzalny vztah medzi klbkami
a znefunkénenim neuronalnych drah.

Identifikovanim jednotlivych $tadii tau agregatov a objavenim fosfo-markera (BIOMARKERA) Specifického pre
templatovu formu agregovaného tau, t. j. pre pokro€ili formu neurofibrilarnej patolégie, sme naplinili hlavny
ciel projektu, identifikacia kfiéovych krokov vo fosforylaénej kaskade vediice do neurofibrilarnej patolégie.
Okrem toho, v tomto projekte sme tiez vyrieSili dlhodoby problém s poétom tau izoforiem u potkana a ukazali
sme, ze ich je Sest’ ako u ¢loveka.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

Neurofibrillary pathology in Alzheimer’'s disease (AD) and other tauopathies is their major histopathological
hallmark. However, the mechanism of their formation is not yet understood. It is widely assumed that
understanding of this process would have a major influence on the development of successful therapy for
these disorders. Our analysis of the neurofibrillary pathology in a rat model of tauopathies revealed for the first
time in vivo that the process passes through several well-defined biochemical stages. The process is initiated
by truncated tau, which forms the first insoluble aggregates. Their maturation is driven by phosphorylation, and
results in the formation of novel mature (toxic) forms. We found that these forms are characterized by a specific
phospho-code recognized by a specific phospho-tau antibody. These novel forms are able to sequester normal
rat tau into the insoluble complexes and transform them into the toxic forms. This template insoluble form of
tau constitutes an important step in the development of neurofibrillary pathology. This was documented by the
analysis of human AD samples, which revealed that the mature form of insoluble tau (recognized by the specific
phospho-tau antibody) appears in the human hippocampus in the symptomatic stages of AD.

The analyses of the terminal stages of the two independent lines of transgenic rats revealed that the animals
succumb to the neurofibrillary degeneration when the ratio neurons:NFT reaches 10:1. This points at the causal
relationship between the NFT load and neuronal dysfunction.

By identifying the individual stages of the insoluble tau aggregates and by identifying the phospho-tau
biomarker specific for the template form of misfolded tau (mature form of neurofibrillary pathology) we fulfilled
the main aim of the project to identify key steps of the phosphorylation cascade leading to neurofibrillary
pathology. Finally, we also showed that rat brain contains all six tau isoforms, thereby finishing the long debate
on the number of rat tau isoforms. These observations were published in 5 original papers in international peer-
reviewed journals and at international conferences as both oral presentations and posters.
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