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V ¢om vidite uplatnenie
vysledkov projektu:

Identifikacia novych zapalovych drah v procese neurodegeneracie méze viest
k objaveniu novych biologickych markerov pre Alzheimerovu chorobu.
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V nasich predchédzajucich Stidiach sme ukézali, Ze transgénna expresia skratenych foriem tau proteinu vedie
k tvorbe neurofibrilarnej degeneracie v mozgu transgénnych zvierat. Neurodegeneracia bola charakterizovana
pritomnost'ou neurofibrilarnych klbiek, axonalneho poskodenia a sarkosyl nerozpustnych Struktar. Tieto
patologické zmeny viedli k progresivnemu poskodeniu senzorickych a motorickych funkcii zvierat. V tomto
projekte sme si kladli otdzku, ¢i neurodegeneracia dokéze stimulovat’ imunitni odpoved’ mozgu. Proteomické
a transkriptomické Studie jasne preukdzali pritomnost’ zapalovych markerov. Aktivovana mikroglia bola
distribuovana v tesnej blizkosti neurofibrilarnych klbiek a poskodenych axdénov. Naviac niektoré reaktivne
mikroglie vykazovali fenotyp fagocytarnych buniek. Aktivovand mikroglia produkovala vo zvySenej miere
povrchové CD markery (CD11a, CD11b, CD18, CD68, CD, CDA45). Transkriptomicka analyza preukazala
pritomnost’ zvySené¢ho mnoZzstva transkriptov zapalovych cytokinov IL1 a TNFa. Stcastou zapalového
procesu boli aj leukocyty exprimujice molekuly MHC komplexu druhej triedy, ktoré prenikali na miesto
zépalu. Tieto zistenia dokazuju, ze neurofibrilarna degeneracia vyvoldva zépalovlii odpoved’, na ktorej sa
podielaji bunky imunitného systému mozgu ako aj krvné leukocyty. Vysledky naSej Studie potvrdzuju
vyznam potkanicho modelu pre Stddium molekuldrnych kaskdd vedicich k neurofibrildrnej degeneracii.
Potkani model pre Alzheimerovu chorobu poskytuje rozsiahle moznosti Studovat zapalové reakcie na
proteinovej, transkriptomickej a genetickej trovni, sledovat’ vzt'ah dedi¢ného pozadia na rozvoj zapalovych
procesov a stanovit’ zakladné biologické markery v cerebrospindlnej tekutine a urcit’ ich vyznam v procese
rozvoja ochorenia. Tieto poznatky je nasledne mozné preniest’ do klinickej praxe.
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We previously showed that non-mutated human truncated tau derived from sporadic Alzheimer's disease is
able to induce and drive neurofibrillary degeneration in rats when expressed as transgene. Transgenic rats
displayed the AD-characteristic tau cascade consisting of tau hyperphosphorylation, formation of
neurofibrillary tangles (NFT), sarcosyl-insoluble tau complexes and axonal degeneration. These pathological
changes led to the progressive decline of sensorimotor functions and impairment of several reflexes. In the
present study we tested the hypothesis whether neurofibrillary lesions and axonal damage induced by human
truncated tau protein may stimulate inflammatory response. We showed that neurodegenerative lesions caused
by human truncated tau promote inflammatory response manifested by upregulation of immune-molecules at
the protein level (CDI11a,b, CD18, CD4, CD45 and CD68) as well as the transcriptomic level (CDI11a,b,
CD18, complement C3, ICAMI, IL1, TNFa) and morphological activation of microglial cells in a rat model of
tauopathy. In parallel, the innate immune brain response promotes activation of MHC class II positive blood-
borne leukocytes and their influx into the brain parenchyma. These observations emphasize the potential value
of transgenic rats as a proper animal model for the study of a) the sequence of events in the neurodegeneration
driven inflammatory response at the transcriptomic and proteomic level focused on gene expression and
protein profile studies of proteins of complement cascades, Toll like receptors, cytokines and chemokines; b)
the causal relationships between genetic background and inflammatory response in the brain parenchyma -
using various rat strains and c) the link between cerebrospinal immunoproteome and disease progression and
translate it into a potential diagnostic, prognostic and therapeutic use.
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