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First-in-Rat Study of Human Alzheimer's Disease Tau Propagation.
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Uplatnenie vysledkov projektu

Projekt je zamerany na pochopenie Sirenia neurofibrilarnej patoldgie v mozgu pacientov s
demenciou Alzheimerovho typu. Pre ucely sledovania molekulovych procesov sme vyuzivali
transgénne animalne modely. NaSe zistenia ukazuju, Ze Sirenie patolégie mdze byt viazané
na Specificky kmen patologickej formy tau proteinu, ktory sa liSi od pacienta k pacientovi.
Zda sa, ze genetické pozadie a naladenie imunitného systému nemaju vyznamny vplyv na
rychlost Sirenia neurofibrilarnej patolégie v nasich in vivo modeloch. Vysledky nasho
projektu naznacuju, Ze kmen tau proteinu ur€uje rychlost Sirenia patoldgie a tym ovplyviuje
progresiu ochorenia. Pochopenie existencie jednotlivych kmeriov méze napoméct k
personalizovanej terapii ludskych foriem demencie. Zaroven ukazujeme, Ze niektoré kmene
tau proteinu dokazeme ovplyvnit’ prostrednictvom aktivneho zivota, zatial ¢o agresivnejsie
kmene spustaju rychlu kaskadu zmien a vdaka tomu je nefarmakologicka lie€ba menej
uspesna. NaSe zistenia mozu viest k pochopeniu mechanizmu rychlej a pomalej progresii
ochorenia a v buducnosti mozu viest k vyvoju diagnostického testu, ktory by dokazal
jednotlivé kmene diagnostikovat uz pocas Zivota pacienta.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
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Hlavnym ciefom projektu bolo popisat mechanizmus bunkovej a molekularnej komunikacie
nervového a imunitného systému v procese tau neurodegeneracie. PoCas rieSenia projektu
sme pripravili dva animalne modely. Humanizovany potkani model, ktory reprodukuje l'udsku
neurofibrilarnu degeneraciu v hipokampe a mysaci model s aplikovanou tau patolégiou
(CX3CR1-CRE), ktory sme pouzivali na pochopenie interakcii patologickych foriem tau
proteinu a neurozapalu.

Ludsky patologicky modifikovany tau protein, po podani do mozgu animalneho modelu,
dokazal indukovat’ neurofibrilarnu patologiu a Sirit' ju na vaésie vzdialenosti od miesta
podania. V pociato¢nej faze je neurodegeneracia indukovana ludskym tau proteinom, zatial
Co v daldej faze uz novo vznikajuce patologické formy preberaju ,infekéné* schopnosti a
mo&zu sa dalej Sirit mozgom. Jednotlivé kmene pochadzajuce od réznych pacientov sa
mobzu od seba lisit v miere indukcie patolégie ako aj v agresivite Sirenia.

Obohatené prostredie, ktoré ma pozitivny vplyv na neurozapal, modulovalo aktivitu
nervovych buniek ako aj imunitnu odpoved, ¢o nasledne viedlo k znizeniu mnozstva
patologickych Struktur, k zmierneniu pro-zapalovych reakcii a k zvySenému prechodu
leukocytov z periférie do mozgu. AvSak obohatené prostredie dokazalo ovplyvnit Sirenie
patologie len u tych zvierat, kde sme podali menej agresivny kmer tau proteinu.

Sledovali sme aj vplyv genetického pozadia na rychlost’ Sirenia neurofibrilarnej patolégie.
Vyuzili sme dve transgénne linie W72 a SHR72, ktoré produkuju skratenu formu tau
proteinu. Napriek vyznamne odliSnému genetickému pozadiu, ktora sa prejavuje odliSnym
typom zapalovej odpovede, sme nepozorovali Ziadny vplyv genetického pozadia na
neuropatologiu tau.

S vyuzitim neurozobrazovacich technik sme analyzovali aktivaciu mikroglii v procese Sirenia
neurofibrilarnej patoldgie. Mikroglia vykazovala mierne morfologické zmeny aktivacie, zda
sa, ze daleko doblezitejsia bude jej uloha v priamych molekulovych interakciach s
poskodenymi nervovymi bunkami.

Projekt prinasa novy pohlad na neuro-imunitnu interakciu v procese Sirenia neurofibrilarnej
patolégie. Imunitny systém mozgu nie je schopny eliminovat’ Sirenie patologie, ale za istych
okolnosti ho mdéze spomalit. Aktivny spdsob Zivota (fyzické a kognitivne aktivity) méze
ovplyvnit rychlost rozvoja neurofibrilarnej degeneracie v mozgu.

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

The main aim of the project is to understand the mechanism of the cellular and molecular
interaction between neuronal and immune system. We have created two animal models,
humanised rat model, which fully recapitulates human neurofibrillary degeneration in the
hippocampus and mouse model (CX3CR1-CRE) with injected pathological tau protein,
which we have utilised to understand the interaction between disease forms of tau and
neuroinflammation.

The human pathologically modified tau protein — after administration into the brain — induced
and drove neurofibrillary degeneration. The pathology was spread from the area of injection
into the adjacent areas. In the first stage, tau pathology is driven mainly by human disease
tau protein, while in the later stages the process of neurodegeneration can be driven by
endogenous tau. We have tested several human tau strain isolated from various
Alzheimer’s disease patients, they significantly differ in the speed of spreading.

Enriched environment, which was show to have positive impact on neuroinflammation,
modulated the activity of neuronal cells, neuroinflammation and increased the leukocytes
trafficking into the brain, reduced the number of tau pathology. However, it is important to
note, that the effect of enriched environment was visible only in the case of less aggressive
tau strains.

We have analysed the impact of gene environment on the speed of tau spreading.
Previously, we demonstrated that expression of truncated tau in two different genetic rat
strains led to the different inflammatory response to the neurodegeneration. In this project,
we administered pathological tau into the hippocampus of these two different rat strains. No
effect of the gene environment was found.

By using neuroimaging we monitored the activation of microglia cells after administration of
diseased tau into the cortex of transgenic mice. Microglia was only mildly activated, which
suggests that molecular interaction may play more important role than activation as such.

Formular ZK, strana 2/3



The project brings new view on the neuro-immune interactions during the process of
neurofibrillary degeneration. Immune system of the brain is no able to fully eliminate the
spreading of tau pathology, although in some specific condition it might slow down this
process. The active life style (physical activity and cognitive stimulation) may also influence
the development of neurodegeneration in the brain.

Svojim podpisom potvrdzujem, ze Udaje uvedené v zavere€nej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.
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