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Tau protein je za fyziologickych podmienok neurospecificky mikrotubuly viaZuci protein.
Strukturalna zmena z konformaéného suhrnu fyziologickych konformacii tau proteinu, ktory je
schopny viazata stabilizovat' mikrotubuly, na patologicky agregované fibrilarne formy je
intimne spojena so Strukturou mikrotubuly-viazucich tau domén. Na odhalenie konformaénych
a dynamickych vlastnosti mikrotubuly-viaZucej sekvencie tau proteinu sme pouZili
monoklénoveé protilatky TAUS a DC25 s epitopmi v tejto oblasti ako Strukturne-citlivych
interakCénych partnerov tau. Merali sme kinetické parametre interakcii tau-protilatka

a vypocitali termodynamické parametre tychto interakcii. Tieto merania ukazali dramatické
rozdiely medzi konformaciami normalnej formy tau proteinu a patologicky-skratenym tau
proteinom. Patologicky Stiepeny tau protein vykazoval vySSiu pristupnost mikrotubuly-
viazucej oblasti, €o poskytuje Strukturalne vysvetlenie pre€o su patologicky Stiepené proteiny
asociované s neurofibrilarnou degeneraciou v Alzheimerovej chorobe.
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Under physiological conditions, tau is neuron specific microtubule associated protein. The
overall structural switch from conformational ensemble of physiological tau, which is
competent to bind and stabilize microtubules, to the pathological assembled fibrillar forms
associated with neurodegeneration is intimately connected with the structure of the
microtubule-binding tau protein domains. To unravel the conformational and dynamic
properties of microtubule binding tau sequences, we have used monoclonal antibodies Tau5
and DC25 with epitopes in this region as tau protein surrogate binding partners. We have
measured the kinetic parameters and derived the thermodynamic properties of the interaction
between antibodies and three tau protein variants that showed differences for the binding of
full length and specifically truncated tau protein. The evaluation of binding of tau variants
shows higher accessibility of truncated tau151-391 4R which could explain why the specific
tau protein truncation associates with neurofibrillary degeneration in transgenic models and
Alzheimer’s disease brain. After the co-crystallization with the Fab fragment of Tau5 we have
obtained the structure of peptide covering part of the microtubule binding domain of tau. We
have further solved the structure of the Fab fragment of DC25 monoclonal antibody. The
conformation of obtained tau peptide attains some secondary structural elements previously
observed by NMR and represents the genuine conformation of tau molecule present in the
free state. Our results have brought further insights into the physiological structure of protein
tau and its role in the pathogenesis of neurodegenerative tauopathies.
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Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Rostislav Skrabana PhD Prof. MVDr. Michal Novak, DrSc.
V Bratislave 26.09.2013 V Bratislave 26.09.2013
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