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Uplatnenie vysledkov projektu

V oblasti vyvoja novych terapeutik CNS predstavuje HEB velku prekazku a je jednym z
najvyznamnejSich limitujucich faktorov. Peptidy ako transportné vektory nanoprotilatok by
mohli sluzit na in vivo molekularne zobrazovanie patologickych zmien mozgu pomocou PET
a tak umoznit novy druh tzv. “presnej farmakologie” dblezitej pri lieCbe a preklinickej
diagnostike neurodegenerativnych ochoreni. Nade vysledky zaroven ukazali, Ze syntetické
analégy kyseliny kynureninovej mézu mat neuroprotektivne ucinky a mohli by predstavovat
novy terapeuticky spbésob v lie€Cbe neurodegenerativnych ochoreni akymi su tauopatie.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)
RieSeny projekt z oblasti vyskumu mozgu bol venovany jednej z najddlezitejSich
problematik- Studiu hematoencefalickej bariéry (HEB) ako hlavnej prekazky pre transport
neurofarmaceutik do centralnej nervovej sustavy. Pri rieSeni projektu sme sa zameralina
vyvoj novych farmakologicky aktivnych peptidovych transportnych systémov s cielom najst
vektory vhodné pre transport neuroprotektivnych malych molekul a biolie€iv cez HEB.
Bunku penetrujuce peptidy sme vyyuZili ako transportné vektory pre malé neuroprotektivhe
molekuly (kynureninova kyselina) a nanoprotilatky (tau Specifické nanoprotilatky). Vytvorené
peptidové konjugaty boli testované za u€elom ukazat: (1) schopnost dopravit' potencialne
neuroterapeutikum do mozgového parenchymu bez poruSenia integrity HEB, (2) schopnost
ovplyvnit' neurofibrilarnu patoldgiu a zapalové zmeny asociované s neurofibrilarnou
patoldgiou, (3) schopnost zobrazit' tau neurofibrilarnu patoldgiu v mozgu transgénych
zvierat.
Nase vysledky ukazali, ze tau Specifické nanoprotilatky, v porovnani s konvenénymi
monoklonalnymi protilatkami, efektivnejSie prechadzaju cez HEB. Zaroveri su schopné
rozpoznat neurofibrilarnu patolégiou v mozgovom tkanive transgénnych zvierat a mohli by
tak sluzit na in vivo molekularne zobrazovanie patologickych zmien mozgu.
V druhej Casti projektu boli pripravené konjugaty transportného peptidu a syntetického
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analégu kyseliny kynureninovej. Pomocou modernych experimentalnych metéd a vyuzitim
animalneho modelu pre tauopatie sme demonstrovali neuroprotektivny ucinok pouzitého
analégu. Zvoleny pristup by tak mohol predstavovat novy terapeuticky spdsob v lieCbe
neurodegenerativnych ochoreni akymi su tauopatie.

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

Our project in the field of brain research was focused on one of the mostimportant problems
- the study of the blood-brain barrier (BBB) as the main obstacle to the transport of
pharmaceuticals into the central nervous system. We focused on the development of new
pharmacologically active peptide transport systems to find vectors suitable for the transport
of neuroprotective small molecules and biomedicines across the BBB. We used cell-
penetrating peptides as transport vectors for small neuroprotective molecules (kynurenic
acid) and nanobodies (tau-specific nanobodies). The peptide conjugates were tested to
show: (1) the ability to deliver a potential neurotherapeutic to the brain parenchyma without
violating the integrity of BBB, (2) the ability to affect neurofibrillary pathology and
inflammatory changes associated with neurofibrillary pathology, (3) the ability to visualize
tau neurofibrillary pathology in the brain of transgenics animals. Our results showed that tau-
specific nanobodies, compared to conventional monoclonal antibodies, cross the BBB more
efficiently. At the same time, they can recognize neurofibrillary pathology in the brain tissue
of transgenic animals and could thus serve for in vivo molecular imaging of pathological
changes in the brain. In the second part of the project, conjugates of a transport peptide and
a synthetic analog of kynurenic acid were prepared. Using modern experimental methods
and using an animal model for tauopathies, we demonstrated the neuroprotective effect of
the analog. Our approach could represent a new therapeutic method in the treatment of
neurodegenerative diseases such as tauopathies.
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