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Predlozeny projekt bol venovany identifikacii novych interakénych partnerov patologického a
fyziologického tau proteinu a identifikacii signalnych drah asociovanych s patolégiou
Alzheimerovej choroby. Podarilo sa nam objavit novych tau interakénych partnerov, ktoré
mobzu hrat' ulohu bud v neuro-protektivnych signalnych drahach a zu&astnuju sa na
odstrafiovani patologickych foriem tau proteinov alebo spésobuju nefyziologicku aktivaciu
normalnych bunkovych signalnych drah a tym spustaju neurodegeneraény proces. Tieto
novoobjavené proteiny a ich signalne drahy mbézu byt vyuZité na vyvoj novych terapeutik pre
lie€bu alebo novych pristupov na diagnostiku Alzheimerovej choroby ako aj inych tauopatii.
Vysledky tohto projektu mézu vyznamne prispiet k vyvoju UspeSnych lie€Cebnych postupov
pre neurodegeneracné ochorenia ako aj pre iné mozgové choroby, a preto mézu byt velmi
prospesné pre celé ludstvo.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Alzheimerova choroba (ACh) je naj¢astejSou pri€inou demencie, je nelieitelna a neexistuje
ani spolahliva predklinicka diagnéza pre skoré fazy Alzheimerovej choroby. V tomto projekte
sme sa venovali identifikacii novych tau interakénych partnerov (TiP), ktori mézu byt vyuziti
na vyvoj lie€iv alebo na diagnostiku ACh, ako aj inych neurodegeneracnych ochoreni.
Uspesne sme zaviedli na nasom pracovisku metddu in vivo crosslinkingu, pomocou ktorej
sme in vivo scrosslinkovali tau proteiny s ich interakénymi partnermi v potkanom modeli pre
tauopatie ako aj v kontrolnych zvieratach. Po imunopurifikacii tau komplexov a identifikacii
pomocou hmotnostnej spektrometrie sme ziskali viac ako 300 proteinov, ktoré sme podrobili
rozsiahlej bio informatickej analyze. Pomocou tejto analyzy sme ziskali 83 novych, alebo
pravdepodobnych a 92 existujucich tau interakénych partnerov. Zistili sme dalej, Ze 39
identifikovanych proteinov bolo anotovanych pre signalne drahy Alzheimerovej choroby, 10
pre signalne drahy Parkinsonovej choroby a 22 pre obe ochorenia. Na dalSiu validaciu sme
vybrali Styroch novo identifikovanych (Atp1a1, Baiap2, Gpr3711 a Nptx1), a Styroch
pravdepodobnych tau interakénych partnerov (Ap2m1, Atp1a2, Psmd2 a Ran), ktoré sme
podrobili validacii pomocou viacerych metod: 1) anti-tau koimunoprecipitacie z potkanich
vzoriek mozgov a kontrolnych zvierat, 2) anti-tau koimunoprecipitacie z ludskych vzoriek
mozgu s tau patoldgiou a prislusnych kontrol 3) pomocou fluorescenénej kolokalizacie v
bunkovych modeloch. Z 8 vybranych proteinov sme potvrdili 5 proteinov interagujucich s
tau: Baiap2, Gpr3711, Nptx1, Psmd2 a Ran, pricom Psmd2 a Ran boli predtym predikované,
ako tau-interakéni partneri. Tieto vysledky sme nedavno publikovali vo prestiznom
vedeckom Casopise Journal of Proteome Research (Sinsky et al. J Proteome Res, 2020).

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

Alzheimer's disease (AD) is the most common cause of dementia, is incurable and there is
no reliable preclinical diagnosis for early stages of AD. In this project, we focused on the
identification of new tau interaction partners (TiPs) that can be used for drug development or
for the diagnosis of AD, as well as other neurodegenerative diseases. We have successfully
introduced an in vivo crosslinking method at our laboratories, using which we have cross-
linked tau proteins with their interaction partners in vivo in a rat model for tauopathies as
well as in control animals. After immunopurification of tau complexes and identification by
mass spectrometry, we obtained more than 300 proteins, which we subjected to extensive
bioinformatic analysis. Using this analysis, we obtained 83 new or probable and 92 existing
TiPs. We further found that 39 identified proteins were annotated for Alzheimer's disease
signaling pathways, 10 for Parkinson's disease signaling pathways, and 22 for both
diseases. For further validation, we selected four newly identified (Atp1a1, Baiap2, Gpr371
and Nptx1), and four probable tau interaction partners (Ap2m1, Atp1a2, Psmd2 and Ran),
which we validated using several methods: 1) anti-tau co-immunoprecipitation from rats
brain samples and control animals, 2) anti-tau coimmunoprecipitation from human brain
samples with tau pathology and corresponding controls 3) by fluorescence colocalization in
cell models. From 8 selected proteins we confirmed 5 proteins interacting with tau: Baiap2,
Gpr371, Nptx1, Psmd2 and Ran, with Psmd2 and Ran having been previously predicted as
tau-interaction partners. We recently published these results in the prestigious scientific
journal Journal of Proteome Research (Sinsky et al. J Proteome Res, 2020).
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