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Raziskovalni projekt J4-60077 se financira v obsegu 1753 letnih raziskovalnih ur cenovne kategorije D za obdobje
3 let, kar predstavlja 1,03 FTE. ZacCetek sofinanciranja je 1. 1. 2025.

SLO:

Projekt se osredotoCa na preucevanje funkcionalnih sprememb astrocitov v okolju, ki posnema patoloske in
obiCajne razmere, pri Cemer se poseben poudarek daje razumevanju reaktivne astroglioze - odziva astrocitov na
poskodbe centralnega Zivénega sistema (CZS). Reaktivna astroglioza je evolucijsko ohranjena obrambna
prilagoditev, ki lahko vodi do pridobivanja novih ali izgube obstoje¢ih funkcij. Projekt se ukvarja z
raziskovanjem dinami¢ne narave funkcionalnih sprememb, pri ¢emer poseben poudarek namenja
spremembam v signalizaciji s kalcijem, homeostazi glutamata in vlogi metabotropnih glutamatnih receptorjev
(mGluR), zlasti mGluR3 in mGIuRs.

Raziskovalci bodo uporabili celi¢ne kulture astrocitov, ki omogoc¢ajo natan¢no simulacijo patoloskih in zdravih
pogojev, ter raziskali vpliv reaktivnega stanja astrocitov na izrazanje mGluR in prena$alca glutamata EAAT2.
Nadalje bodo preucevali spremembe v signalizaciji s sekundarnimi prenasalci, kot je cCAMP, pri razli¢nih tipih
astrocitov. V okviru raziskav se bodo uporabile napredne tehnike, kot so konfokalna mikroskopija,
imunofluorescenca in meritve optofiziologkih lastnosti celic.

Pomemben vidik projekta je prehod na uporabo ¢loveskih astrocitov, pridobljenih iz inducibilnih
pluripotentnih mati¢nih celic (iPSCs), ki zagotavljajo vecjo relevantnost za ¢lovesko fiziologijo in klini¢ne
aplikacije. Na osnovi teh raziskav je pricakovati odkritja, ki bodo izboljsala razumevanje plasti¢nih sprememb v
funkcijah astrocitov in prispevala k razvoju ciljno usmerjenih terapij za zdravljenje nevrologkih bolezni.

ENG:

The project focuses on exploring functional changes in astrocytes in environments simulating pathological and
normal conditions, with an emphasis on understanding reactive astrogliosis - the response of astrocytes to
central nervous system (CNS) injuries. Reactive astrogliosis represents an evolutionarily conserved defense
mechanism that can lead to the acquisition of new or the loss of existing functions. The project investigates the
dynamic nature of functional changes, focusing on calcium signaling, glutamate homeostasis, and the role of
metabotropic glutamate receptors (mGluRs), especially mGluR3 and mGluRS5.

Researchers will utilize astrocyte cell cultures, which allow precise simulation of pathological and healthy
conditions, to examine how the reactive state of astrocytes affects the expression of mGluRs and the glutamate
transporter EAAT2. Further, they will study changes in second messenger signaling, such as cAMP, in different
types of astrocytes. Advanced techniques such as confocal microscopy, immunofluorescence, and
optophysiological measurements will be employed to achieve these goals.

A crucial aspect of the project is the transition to using human astrocytes derived from induced pluripotent
stem cells (iPSCs), providing greater relevance to human physiology and potential clinical applications. These
studies are expected to yield discoveries that enhance the understanding of plastic alterations in astrocyte
functions and contribute to the development of targeted therapies for neurological diseases.
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