OZET

Pankreas kanseri, diinya niifusu arasinda insidans1 ve mortalite oran1 son yillarda 6nemli
Olciide artmakta olup en yaygin dordiincii kanser tiirtidiir. Erken teshisi ve tedavi imkani
son derece kisith olan pankeas kanseri, terapotik stratejilere karsi son derece direngli
oldugundan bazi tedavi yontemlerinin yetersiz kalmasinda rol alan ve siklikla goriilen
KRAS, SMAD, TP53, CDK2NA gibi mutasyonlarin varliginda hiicre proliferasyonunu
artirarak agresif profil izlemektedir. Bu durum kanserin yaygin ozelliklerinden biri
oldugundan CDK’ y1 hedefleyen yeni ajanlar yeni tedavi yontemleri igin ilgi ¢ekici bir
secenek olmustur. Spesifik CDK4/6 inhibitdrleri olan palbociclib ve abemaciclib, hiicre
cogalmasini G1 fazinda tutulu kalmasini saglayarak hiicre proliferasyonunu azalttig1 ve
apoptozu indiikleyerek 6nemli bir anti-kanser 6zelligine sahiptirler. Anti-kanser etkileri
sayesinde timor olusumuna dahil olan hiicre sagkalimi ve Sliimiinde rol alan gesitli
molekiiler hedefler bildirilmistir. Agresif Pankreas kanseri hiicreleri kullanilarak yapilan
in vitro ve in vivo ¢alismalar, aktiflenen CDK4 ile zit etkilesimde oldugu bilinen
evrimsel olarak korunan bir hiicre i¢i enerji sensorii olan AMPK'nin aktivasyonundaki
degisikliklerin hiicre tipiyle iliskili olabilecegini disiindiirmektedir. Bu anlamda
kanserin temel Ozellikleri arasinda bilinen enerji metabolizmasinin yeniden
diizenlenmesi kritik nem tagimaktadir. Tez kapsaminda farkli genomik 6zelliklere sahip
MIA PaCa-2 ve Capan-2 pankreas kanseri hiicre hatlarinda CDK4/6 inhibitorlerinin
AMPK’nin etkilesimde oldugu iist ve alt sinyal yollar1 tizerine etkilerinin arastirilmasi

hedeflenmistir.

Farkli stres kosullarinin, hiicrelerde hayatta kalma/6liim kararinda kritik olan AMPK
aktivitesini tetikledigi gosterilmistir. Hiicresel enerji ile etkilesimleri nedeniyle AMPK
aktivitesi, kanser hiicrelerinde mMTOR sinyalini veya lipid metabolizmasini
degistirmektedir. Bu ¢alismada, hiicrelerdeki PISK/AKT/mTOR sinyal eksenini modiile
ederek hiicre dongiisiiniin G1 fazinda tutulu kalmalarini saglayici ajanlar olan iki farkl
CDK4/6 inhibitoriiniin etkisi karsilastirilmistir. MIA PaCa-2 ve Capan-2 hiicrelerindeki
metabolik farkliliklardan dolay1 palbociclib ve abemaciclib’in her kanser hiicresindeki
etkileri ayni olmamakla birlikte farkli molekiiler mekanizmalar {iizerinden yanit
olusturdugu dikkati ¢gekmistir. Palbociclib uygulanan hiicrelerde hiicre aghiginin AMPK

aktivitesinin artis1 ile korelasyon gosterirken abemaciclib uygulanan hiicrelerde hiicre
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acligmin mTOR {izerinden metabolik olarak sensér mekanizma ile algilandigi
belirlenmistir. Buna bagli olarak pankreas kanseri hiicrelerinin proliferasyonunu
tetikleyen yag asidi biyosentezinin baskilanmasi terapotik agidan kritik Gnem
tasimaktadir. Bu nedenle her iki CDK4/6 inhibitoriiniin, hiicre 6liim mekanizmasini

genisletmek i¢in hiicrelerdeki farkli mekanizmalari indiikledigi sonucuna varilmistir.

Son derece agresif profile sahip pankreas kanseri hiicreleri i¢in umut vaad edici
calismalar olmakla birlikte klinik uygulamalar 6ncesinde pankreas kanseri farkli hiicre
tiplerinde CDK4/6 inhibitorlerinin molekiiler hedeflerinin genis 0Olgekli olarak
tanimlanmasina yonelik bulgular saglamasi ve bu bulgularin olas1 tedavi se¢geneklerinin
basarilarinin arttirllmasina yonelik olarak yeni kombine tedaviler icin énemli hiicresel

hedeflerin ayirt edilmesini saglama potansiyeli tasimaktadir.
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ABSTRACT

The incidence and mortality rate of pancreatic cancer among the world population has
increased significantly in recent years and is the fourth most common cancer type.
Pancreatic cancer is highly resistant to therapeutic strategies, with early diagnosis and
the possibility of treatment being extremely limited, and it increases the cell proliferation
by the presence of mutations such as KRAS, SMAD, TP53, CDK2NA, which play an
important role in cell aggressiveness. Since this is one of the common features of cancer,
new agents targeting CDK have been an interesting option for new treatment methods.
Specific CDK4/6 inhibitors palbociclib and abemaciclib have an important anti-cancer
feature by reducing cell proliferation and inducing apoptosis by arresting cell
proliferation in the G1 phase. Thanks to its anti-cancer effects, various molecular targets
involved in cell survival and death, which are involved in tumor formation, have been
reported. In vitro and in vivo studies using aggressive pancreatic cancer cells suggest
that changes in the activation of AMPK, an evolutionarily conserved intracellular energy
sensor known to be in opposite interaction with activated CDK4, may be associated with
the cell type. Deregulating of known cellular energy metabolism is one of the main
features of cancer. Within the scope of the thesis, it is aimed to investigate the effects of
CDKA4/6 inhibitors on the upstream and downstream signalling related cascades of
AMPK in MIA PaCa-2 and Capan-2 pancreatic cancer cells with different genomic

properties.

Different stress conditions have been shown to trigger AMPK activity, which is critical
in the decision of survival/death in cells. Due to their interaction with cellular energy,
AMPK activity alters the mTOR signal or lipid metabolism in cancer cells. In this study,
the effects of two different CDK4/6 inhibitors, which are the agents that enable the cell
cycle to remain in the G1 phase by modulating the PIBK/AKT/mTOR signal axis in
cells, were compared. It is noteworthy that due to the metabolic differences in MIA
PaCa-2 and Capan-2 cells, palbociclib and abemaciclib do not have the same effects on
each cancer cell but produce responses through different molecular mechanisms.
Palbociclib was correlated with increased AMPK activity of cell starvation in treated

cells. It was determined that cellular starvation is detected by the metabolic sensor
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mechanism on mTOR in abemaciclib treated cells. Accordingly, suppression of fatty
acid biosynthesis that triggers proliferation of pancreatic cancer cells is therapeutically
critical. It is therefore concluded that both CDK4/6 inhibitors induce different

mechanisms in cells to expand the cell death mechanism.

Promising studies for pancreatic cancer have the potential to enable large-scale
identification of molecular targets of CDK4/6 inhibitors in different cell types of
pancreatic cancer prior to clinical applications and to enable them to distinguish
important cellular targets for new combined treatments in order to increase the success

of possible treatment options for these findings.

XVii



