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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu prinasaju nové poznatky o konformaénych vlastnostiach
proteinu tau, €o méze prispiet’ k objasneniu patogenézy neurodegeneraénych
tauopatii s implikaciou pre vyvoj terapie.
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Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Prirodzene neusporiadany (,intrinsically disordered”) protein tau zohrava podstatni ulohu pri
regulacii mikrotubulov najma poéas axonalneho vyvoja. Poéas neurodegeneraénych zmien pri
Alzheimerove] chorobe ainych tauopatidach prechadza zrozpustného fyziologického stavu do
patologickych nerozpustnych klbiek, ktoré si mikroskopickym markerom progresivnej demencie.
V projekte sme sa zamerali na studium konformacie nativheho proteinu tau, so zameranim na
odhalenie principu jeho premeny v priebehu patogenézy ochoreni. Na charakterizovanie
neusporiadanej, flexibilnej molekuly tau proteinu sme sledovali kinetiku jeho interakcie
s konformacne-Specifickymi monoklénovymi protilatkami v redlnom ¢ase na optickych biocipoch.
Pre stanovenie atomarnych detailov Struktury tau sme metédami rontgenovej krysStalografie skumali
komplexy Fab fragmentov monoklénovych protilatok s peptidmi odvodenymi z tau proteinu.

Na modelovych systémoch plnej izoformy tau a prototypu skratenych foriem pritomnych
v podmienkach neurodegeneracie sme zistili, ze skratena forma tau vykazuje podstatne vacésiu
pristupnost’ vybranych usekov molekuly. To naznaéuje mechanizmus patogenézy ochorenia, podla
ktorého by nativnhe tau po prechode do skrateného , mis-disordered” stavu bolo nachylnejSie na
patologicki montaz prostrednictvom odhalenych pro-agregaénych ¢asti molekuly.

Dalsi doélezity vysledok predstavuje ziskanie prvej struktary éasti parového Spiralového vlakna pri
Alzheimerovej chorobe s rozlisenim 1,65 A. Okrem vyznamu pre odhalenie molekulovej Struktary
vlakien sa tymto vysledkom otvara moznost' vyuzitia podobného pristupu pre iné ¢asti tau,
popripade pre iné neusporiadané proteiny.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:
Intrinsically disordered protein tau is indispensable for the axonal development due to its function in
microtubule regulation. In the course of Alzheimer disease, tau undergoes transition from highly
soluble physiological form into insoluble tangles accompanying dementia progression. In the
concluded project we focused on studies of conformational properties of native tau protein. We
aimed to uncover the mechanism underlying its patological transition. Adopted method exploited
conformational monoclonal antibodies as the tau protein surrogate binding partners, to sample
various conformational states of tau during complex formation. The kinetic rate constant was
determined for a panel of antibodies covering the central part of tau protein molecule, using real-time
measurements on optical biochips. As a complementary approach we used X-ray crystallography
methods for structural examination of complexes between tau protein-derived peptides and Fab
fragments of monoclonal antibodies.

When compared the full-length tau isoform with arepresentative of tau protein truncated forms
present under neurodegenerative conditions, we found that the majority of examined epitopes exhibit
selectively increased accessibility in the truncated tau. It suggests that truncated form of tau, albeit
disordered as the native full-length isoform, represent a structurally different tau protein entity. It is
concievable that higher accessibility of aggregation-prone motifs on the truncated tau chain would
accelerate the assembly of insoluble pathological structures.

Finally, we determined the structure of the C-terminus of the core of paired helical filaments in the
complex with specific monoclonal antibody at 1,65 A resolution, which represents the first atomic-
level structure of filaments.
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