OZET

Alzheimer Hastaligi (AH), demansin en fazla gézlenen bigimi olup yash niifusun
artmasi ile gelecek yillarda goriilme sikliginin da artmasi beklenmektedir. AH
nadiren ailesel, siklikla ise sporadik nedenlerden dolayr ortaya ¢ikmaktadir. AH
patolojisinde temel olarak senil plaklar ve nérofibriller yumaklarin(NFT) varlig1 soz
konusudur. NFT olusumlarina ayrica farkli taupatiler, bazi siniikleopatiler ve prion
kokenli hastaliklarda da rastlanmaktadir. Tau'nun anormal fosforilasyonu onun NFT
olusturmasini tetiklediginden, tau kinaz inhibitorlerinin kullanimi AH ve diger
taupatilerde temel, NFT olusumunun gozlendigi diger proteinopatilerde ise yardimci
terapoOtik strateji olarak Onem tasimaktadir. AH ve diger norodejeneratif hastalik
(NH)'larin patolojisinde endoplazmik retikulum (ER) stresi ve otofaji temel hiicresel
olaylardir ancak norodejeneratif veya norokoruyucu rolleri tam olarak
aydinlatilamamistir. Epibrassinolid (EBR); brassinosteroid (BR)'ler sinifindan
streroid tlirevli bir bitki biiylime diizenleyicisidir. Yapilan ¢esitli c¢alismalarda
EBR'nin anti-kanser etkinligi gosterilmis olup, daha yakin tarihteki ¢esitli in vitro ve
in vivo ¢alismalarda ise tau kinazlarindan olan GSK3B'nin potansiyel bir inhibitorii

olabilecegi gosterilmistir.

Bu tez calismasi kapsaminda 6n verilerden yola ¢ikilarak EBR'nin in vitro taupati
modeli olusturulmus Feokromasitoma-12 (PC12) hiicrelerinde nérokoruyucu etkisi
ER stres ve otofaji yolaklan ile iliskili olarak gosterilmek istenmistir. Ilk olarak
EBR'min dogal tip PC12 hiicrelerinde uygun dozu belirlenmis, daha sonra PC12
hiicrelerinde taupati modeli olusturma basarisi gosterilmistir. EBR'nin taupati modeli
PC12 hiicrelerinde, klinik ¢aligmalari devam eden GSK3 inhibitérii Lityum Klortir
(LiCI)'e kiyasla hiicre sagkalimini daha anlamli sekilde tetikledigi gosterilmistir.
Bununla birlikte noérodejenerasyon belirteci proteinlerin  anlatimlarini  veya
fosforilasyon seviyerini diizenlenlendigi gosterilmistir. Tau kinazlarindan;Glikojen
sentaz kinaz 3 beta (GSK3B)nin Ser9 inhibe edici fosforilasyonunun

tetiklendigi,Sikline bagimli kinaz 5 (CDKS5) anlatiminin ve Ribozomal protein S6
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Kinaz beta-1 (p70S6K)'nin aktive edici Ser 371 fosforilasyonu seviyesinin geri
cekildigi gosterilmistir. Taupati modeli PC12 hiicrelerinde tetiklendikleri ancak
sonuca ulagsmadiklart gosterilen ER stres ve otofajinin EBR uygulanmasi ile hiicre

sagkalimini tetikleyecek sekilde diizenlendigi gosterilmistir.

Elde edilen sonuglardan yola ¢ikilarak; saglikli hiicreler tizerinde toksisitesi diistik
oldugu gosterilen EBR'nin potansiyel bir GSK3p inhibitorii oldugu, bunu yaninda
otofaji ve ER stres iizerinde diizenleyici etkisi olmasi nedeni ile AH veya
taupatilerde in vivo terapotik deneme ¢aligmalarinda kullanimimin miimkiin oldugu

belirlenmistir.
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ABSTRACT

Alzheimer's Disease (AD), is the most common form of dementia, with a dramatic
increase in the elderly population worldwide. AD rarely occurs due to familial and
often sporadic reasons. The pathology of AD is mainly based on the presence of
senile plaques and neurofibrillary tangles (NFT). NFT formations are also seen in
different taupathies, some synucleopathies and prion-derived diseases. Since the
abnormal phosphorylation of tau triggers the NFT formation, the use of tau kinase
inhibitors is important therapeutic strategy against AD, other taupathies and other
proteinopathies in which NFT formation is observed. In the pathology of AD and
other neurodegenerative diseases (NDs), endoplasmic reticulum (ER) stress and
autophagy are essential cellular events, but their neurodegenerative or
neuroprotective roles have not been fully elucidated. EBR is a plant growth regulator
of the BRs class. Several studies have shown the anti-cancer activity of EBR in
bothin vitro and in vivo studies reently. Finally, it has been sugested that EBR might
be a a potential inhibitor of GSK3[, which is one of the tau kinases.

In this thesis, we aimed to demonstrate the neuroprotective effect of EBR in in vitro
taupathy model of pheochromocytoma-12 (PC12) cells in relation to ER stress and
autophagy pathways. First, the appropriate dose of EBR in wild-type PC12 cells was
determined, then the success of ataupathy model in PC12 cells was demonstrated.
EBR has been shown to induce cell survival in the taupathy model PC12 cells in a
more meaningful way than clinical trials of ongoing GSK3 inhibitor lithium chloride
(LiCl). In addition, it has been shown that neurodegeneration marker proteins
expressions were downregulated following EBR exposure. Furthermore, the tau
kinases; such as cyclin-dependent kinase 5 (CDKS5) and GSK3pBwere downregulated
and the GSK3f Ser9 inhibitory phosphorylation occured. The taupathy model has
been shown to trigger cell survival by triggering ER stress and autophagy. Based on
the results obtained; EBR, which has been shown to have low toxicity on healthy

cells, is a potent inhibitor of GSK3p, and must be considered for furhter in vivo
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therapeutic trial studies of AD and other taupathies due to its regulatory effect on
autophagy and ER stress.
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