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Uplatnenie vysledkov projektu

Vramci rieSenia projektu sme vyvinuli originalny multi-bunkovy systém neuro-imunologického
systému, ktory modeluje procesy probiehajuce v mozgu postihnutom Alzheimerovou
chorobou. Modelovy systém nam umoznil definovat’ niektoré dolezité drahy, ktoré hraju ulohu
v skorych Stadiach ochorenia a zaroven otvoril cestu k Studiu dalSich komunikaénych drah
medzi neuronom postihnutym tau patolégiou a bunkami imunitného systému. Vzhlfadom na
to, Ze zatial neexistuje ucinna terapia proti Alzheimerovej chorobe, multi-bunkovy modelovy
systém mébze sluzit ako Startovaci nastroj na odhalenie rozhodujuceho prvku patologickej
kaskady, ktory bude mat uplatnenie v terapii ochorenia.

CHARAKTERISTIKA VYSLEDKOV

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

Nase analyzy na multi-komponentnom bunkovom modeli exprimujucom patologicky tau
protein ukazali, ze v podmienkach neurozapalu dochadza k vyraznej zmene v komunikacii
medzi postihnutym neurénom a gliovymi bunkami. Potvrdili sme, Ze neurozapal ovplyviuje
rané fazy AD patogenézy (zvySena fosforylacia na patologickom, abnormalnom tau proteine)
a tym mbéze zasiahnut do postupu ochorenia, pripadne ho urychlit. Ukazali sme, Ze v ranych
fazach patolégie neurdny eSte mézu pomocou svojich signalnych molekul modulovat/timit
funkciu mikroglii prostrenictvom tzv. ,Off signalnych molekul (signalne drahy: CX3CL1-
CX3CR1 a CD47-SIRPalfa) a tym zasahovat do vyvoja patolégie. Dalej sme ukazali, ze
zvysena expresia chaperonu Hsp27, spésobena pritomnostou abnormalnych tau proteinov
v neurénoch, predstavuje dalsi z vysledkov intenzivnej interbunkovej komunikacie medzi
postihnutymi neurénmi, mikrogliami a astrocytmi v procese neurozapalu, ktora moze
akcelerovat neurodegeracné procesy v neskorych $tadiach ochorenia. Dalej sme ukazali, Ze
mikroglie nie su velmi efektivne pri degradacii oligomérnych foriem tau proteinu, avSak po
aktivacii s LPS (imitacii podmienok pri neurodegeneracnych ochoreniach kedy je mikroglia
vystavena nefyziologickym hladindm imuno-aktivatorov) sa ich schopnost degradovat
internalizovany oligomericky tau protein zvySila. Aj napriek tomu, Ze periférne
monocyty/makrofagy daleko ucinnejSie fagocytovali oligomérne formy tau proteinu, vysledky
naznacuju ze oba potencialne zdroje makrofagov: periférne krvné monocyty ako aj rezidentné
mikroglie su potencialne moznymi fagocytmi abnormalnych foriem tau proteinu a mézu
modulovat’ neurofibrilarnu patoldgiu v Alzheimerovej chorobe.

Zaverom, naplnili sme ciele projektu zostavit' multi-komponentny neuro-imunologicky systém
in vitro a charkterizovali sme molekularne aspekty komunikacie neurén-glia v podmienkach
tau patologie.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The main objective of the project was to analyze the relationship between neuroinflammation
and neurodegeneration in Alzheimer's disease and to reveal the molekular details of
intercellular communication between neurons affected by neurodegeneration (exemplified by
tau pathology) and cells responsible for the neuroinflammation. To this aim, we have
developed the original multi-component, neuro-immunology system, which is based on the
co-culture of the key components of CNS (neuron, microglia, astrocyte) in one culture in vitro.
Our analyses have shown that communication between neurons and glial cells in the multi-
cellular model is significantly modified by neuroinflammation. We confirmed that
neuroinflammation affects early stages of AD pathogenesis by increasing phosphorylation of
the truncated abnormal tau protein (and not normal tau protein) and thus may intervene in the
disease progression. We have shown, that in the early stages of pathogenesis, neurons can
modulate the function of microglia via "Off" signal molecules (signaling pathways: CX3CL1-
CX3CR1 and CD47-SIRPalfa) and thus interfere with the development of pathology. Further,
we have shown that abnormal tau-induced elevated expression of chaperone Hsp27 in
astrocytes is a result of intensive inter-cellular communication between affected neurons,
astrocytes and microglia during neuroinflammation. Hsp27 is an important heat shock protein
with neuroprotective functions. Its increased expression during early stages of pathology can
moldulate (attenuate) processes of neurodegeneration in the late stages of the disease.
Further, we have shown that microglia are not very efficient in degradation of oligomeric forms
of tau protein, however, following activation by LPS (imitating neurodegenerative diseases
where microglia are exposed non-physiological levels of immuno-activator) their ability to
degrade internalized oligomeric tau proteins is increased. Even though the peripheral blood
monocytes/macrophages are much more efficient in phagocytosing oligomeric forms of tau,
the results indicate that both types of macrophages have potential to internalize tau protein
and can modulate the neurofibrillary pathology in Alzheimer's disease.

In conclusion, we fulfilled the project’s objectives to characterize the disease-modified
molecular interactions between the neurons and cells of the immune system by developing an
in vitro multicellular model system. We further extended the analyzes to topics that were not
contemplated during project submission.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Monika Zilkova, PhD Prof. MVDr. Michal Novak, DrSc.
V Bratislave 29. 7. 2015 V Bratislave 29. 7. 2015
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