OZET

Norodejeneratif hastaliklar, beynin spesifik bolgelerindeki noéronlarin progresif ve geri
dontistimsiiz kaybi ile karakterize edilen bir grup patolojiyi icermektedir. Norodejeneratif
hastaliklar goreceli olarak siklikla goriilmekte, medikal ve sosyal agidan 6nemli problemler
yaratmaktadir. Bu patolojiler esas olarak hayatin ileri donemlerinde nérolojik olarak normal
bireylerde ortaya c¢ikmaktadir. Alzheimer hastaligi da en sik rastlanilan norodejeneratif
hastaliklardan biridir. Alzheimer hastaliginda hippokampal ve kortikal néronlarin kaybina bagl
kognitif (biling) fonksiyonlarda ve hafizada bozulma olmaktadir. Tau olgun néronlarda bulunan
mikrotiiblil uyumlu bir proteindir. Taupatiler, nérofibrillerde ya da gliafibrilar formlarinda Tau
proteinin patolojik birikimi ile uyumluluk gosteren norodejeneratif hastalik grubuna verilen
addir. Taunun hiperfosforile olmasi Tau'nun biyolojik aktivitesini baskilar ve sonugta Tau
kiimelenmeleri meydana gelir. Bu ¢alismanin amaci, sikline bagimli kinaz (CDK) inhibitorii
olan roskovitinin glikojen sentaz kinaz 33 (GSK-3f3) temelli taupatilerdeki etkisinin insan sinir
hiicre modelinde arastirilmasidir. Roskovitinin  noroblastoma hiicre hatti SK-N-AS
hiicrelerindeki terapdtik etkisi 6nce hiicre sag kalimi ve apoptotik parametrelerle arastirildiktan
sonra Taupati agisindan roskovitinin roliinii anlayabilmek i¢in Alzheimer belirtecleri parametre
olarak kullanildi. Arastirmanin en son asamasinda da roskovitinin GSK-33 sinyal yolagi ve
GSK-3p substrati olan p-kateninle ve ayrica ROS olusumu ile olan iliskileri ortaya konmaya
calisildi.

Bu arastirmada roskovitin uygulamasinin hiicre canlihiginda azalmaya ve apoptoza
neden oldugu gosterilmistir. Roskovitinin 1 ve 10 uM konsantrasyonlariin hiicre canliligini
strastyla % 20 ve 50 oraninda azaltmistir. Bu sonuglara bakilarak SK-N-AS hiicrelerinin CDK
inhibitorlerine karsi duyarli oldugu ortaya konulmus olmaktadir. 10 uM roskovitin
uygulamasinda hiicre sag kaliminin kayda deger bir sekilde azaldig: belirlendi. Ayrica SK-N-
AS hiicrelerinde roskovitin uygulamasinin koloni olusumuna etkisi arastirildi ve 10 uM

roskovitin uygulamasinin koloni olusumunu azalttig1 bulundu, buna ilave olarak 1 ve 10 uM
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roskovitin uygulamasi ile soft agar i¢inde olusan kolonilerin ¢aplarinda kayda deger azalma
bulundu. Biitiin bu veriler roskovitinin hiicre oliimini tesvik ettigini agik¢a ortaya
koymaktadir.

Aragtirmanin bundan sonraki asamasinda roskovitin ile tetiklenen hiicre canliligindaki
azalmanin apoptotik hiicre oSliimiinden kaynaklanip kaynaklanmadigini anlayabilmek igin
apoptotik biyobelirtegler irdelendi ve SK-N-AS hiicre hattinda mitokondri membran
potansiyelinde olusan kaybin mitokondriyal yolak tizerinden apoptozu tetikledigi saptandi.
Ayrica SK-N-AS hiicre hatlarinda 1 uM roskovitin uygulamasinin Tau proteninin anlatiminda
azalmaya sebep oldugu belirlenirken, 10 uM roskovitin uygulamasinda Tau protein ifadesinde
kontrole oranla bir degisiklik saptanmadi. Ayrica kontrol hiicreleri ile kiyaslandiginda 1 uM
roskovitin uygulamasi ile Alzheimer hastaliginin belirteci Amiloid B peptidinde azalma
belirlenirken, 10 pM roskovitin uygulmasinda protein ifadesinde artis saptandi. Bir diger
Alzheimer biyobelirteci APP protein ifade diizeyi incelendiginde 1 ve 10 puM roskovitin
uygulamalar1 sonucunda kontrol hiicrelerine oranla azalmaya sebep oldugu saptandi, buna
karsin, 1 ve 10 uM roskovitin uygulamalar1 kontrol hiicrelerine oranla néroflament protein
ifadesinde artisa neden oldu. Diger Alzheimer biyobelirtegleri BACE ve o-sinukleine 1 ve 10
uM roskovitin uygulandiginda, BACE protein ifade diizeyinde artis oldugu ve a-synukleine
ifadesinde ise degisiklik olmadig1 belirlendi. Ozetle Alzheimer'in biyokimyasal belirteglerinden
olan Amiloid f ve Tau' nun 1 uM roskovitin uygulamasi sonucu protein ifadelerindeki azalisa
neden olarak apoptozu tetiklemektedir. Boylelikle anti- ve pro-apoptotik biyobelirteglerin
degisimi ile beraber roskovitinin apoptoz tizerindeki tesvik edici etkisi onaylanmis olmaktadir.
Ayrica roskovitinin, GSK-3p ve p-katenini inhibe ederek apoptozu tesvik ettigi de bu
arastirmada belirlendi.

Sonug olarak, bu arastirma kapsaminda elde edilen bulgulara gore, ndroblastoma hiicre
hatt1 SK-N-AS'da roskovitinin apoptotik mekanizmay1 tetikledigi agik¢a ortaya konmustur. Bu
durumda roskovitinin Taupatik degil de apoptotik etkiye sahip oldugu diistiniilmektedir.
Roskovitinin taupatilerdeki etkisinin CDK5 ve GSK-3 iligkili sinyal yolaklar ile iligkili olarak
daha detayli arastirmalar yapilmasi hedeflenmektedir.

Anahtar Kelimeler: Alzheimer, Norodejenerasyon, Tau, Roskovitin, Apoptoz, GSK-3p,
Reaktif Oksijen Tiirevleri
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SUMMARY

Neurodegenerative diseases are characterized by a group of pathology including
progressive and irreversible loss of neurons at specific spaces in human brain.
Neurodegenerative diseases are increasing relatively and create medical and social problems.
These pathologies basically arise neurologically at old ages of normal people these pathologies
are diverse and Alzheimer disease is the leading neurodegenerative disease. Alzheimer disease
1s cognitive and memory loss disorder related to the hippocampal and cortical neuron cells loss.
Tau is microtubule-associated protein found mostly in mature neurons. Tauopathies are a class
of neurodegenerative diseases associated with the pathological aggregation of Tau protein in
neurofibrillary or gliofibrillary tangles in the human brain. Hyperphosphorylation of Tau
suppresses the biological activity of Tau and causes formation of Tau aggregates. The aim of
this study is to investigate the effect of CDK inhibitor roscovitine on GSK-3[3 based taupathies
in SK-N-AS neuroblastoma cell lines.

To detect the therapeutic effects of roscovitine, cell survival parameters and apoptotic
markers were investigated in SK-N-AS neuroblastoma cell lines. Later we tried to reveal the
role of roscovitine on Alzheimer markers. At the last step of this research we also searched to
be able to show the roscovitine relation with GSK-3p signaling pathway and also GSK-3p3
substrate 3-catenine and ROS formation.

Roscovitine decreased the cell viability and induced apoptosis in this study. Roscovitine
at 1 and 10 uM concentrations decreased the cell viability by 20 and 50 % respectively.
Therefore we established the sensitivity of SK-N-AS cells against CDK inhibitors. 10 uM
roscovitine treatment resulted the sigificant decrease in cell viability and the colony formation.
In addition 1 and 10 pM roscovitine treatments decreased the colony diameters significantly.

All these findings showed the apoptosis inducing effect of roscovitine in SK-N-AS cells.
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Therefore we focused on the investigation of cell death type which is triggered by the
treatment of roscovitine. We used apoptotic parameters by this purpose and we established that
mitochondrial apoptotic pathway caused the cell death in SK-N-AS cells by the application of
roscovitine. Besides we also observed the decrease in Tau protein expression with 1 mM
roscovitine treatment compared to control samples, but not with 10 pM roscovitine
concentration. In addition, Alzheimer marker Amyloid B peptid expression level decreased by
the treatment of 1 uM roscovitine but not 10 uM roscovitine. Another Alzheimer biomarker
APP protein expression level decreased by 1 and 10 uM roscovitine treatments compared to
control cells. Conversely, 1 and 10 puM roscovitine treatments caused the increase in
neurofilment protein expression level. Another Alzheimer biomarker BACE protein expression
level increased and o-synuclein exhibited no changes compared to control cells at same
experimental conditions.

In summary 1 pM roscovitine treatment triggered the apoptosis by decreasing
Alzheimer biomarkers Amyloid § and Tau expression levels at SK-N-AS cell line. Therefore
we confirmed that roscovitine induces apoptosis by altering both anti- and pro- apoptotic
proteins as well as Alzheimer biomarkers. Besides we also established that apoptosis induction
due to roscovitine treatment was associated by the modulation of GSK-3f and its substrate 3-
catenine in SK-N-AS neuroblastoma cell line.

In conclusion, according to our findings obtained at this study, roscovitine induced the
apoptotic mechanism in SK-N-AS neuroblatoma cell line. In this case roscovitine did not exert
a siginificant effect on Alzheimer markers. It is necessary to repeat this experiment at in vivo
conditions. Study on the roscovitine effect on taupathies in relation with CDKS and GSK-3f3

signaling pathway in detail was targeted in future experiments.

Key Words: Alzheimer, Neurodegeneration, Tau, Roscovitine, Apoptosis, GSK-3f3, Reactive
Oxygen Species
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