OZET

Giiniimiizde prostat kanseri, erkekler rastlanma siklig1 bakiminda diger kanser tiirlerine
oranla daha st siralarda yer bulmaktadir. Prostat kanserine yakalanma oranlarina
bakildiginda risk faktorleri ve kronik hastalik igerisinde obezite, diinyada son birkag
yildir artig gosteren bir saglik problemi olarak karsimiza ¢ikmaktadir. Daha O6nce
yapilmis bircok ¢alismada obez hastalarin kansere yakalanma oranlarinin daha fazla
oldugu tespit edilmistir ve kanser vakalarinda agresiviteyi artirarak ila¢ direncine sebep
oldugu gosterilmistir. Ayrica yapilan ¢alismalar gostermektedir ki obezite, viicut yag
oranin artmasina neden olmasi yanisira prostat kanseri gelisimi sirasinda gesitli
hormonlarin seviyesinin yiikselmesine bagli agresivite, metastazda da rol
oynamaktadir. Bunun yanisira, obezite tedavisinde kullanilan ilaglarin kanser
gelisiminde lipogenez ve adipogenez yollarini baskilamasina bagl olarak anti-timor
etki gosterdiklerini belirten ¢aligmalar oldukca dikkat cekmektedir. Bu nedenle obezite
ve prostat kanseri iliskisi aydinlatilmasi, tan1 ve tedavisine yonelik yeni stratejilerin
gelistirilmesi biiylik 6nem tagimaktadir. Yapilmis caligmalar da obezite tedavisinde de
siklikla kullanilan Orlistat’in apoptozu indiikledigi, kanser hiicreleri tizerinde timor
blylmesini baskiladigi gosterilmistir. Ayrica Orlistat, uzun zincirli yag asitlerinin
sentezinden sorumlu olan FASN inhibitoriidiir ve FASN asir1 anlatimmin oldugu
kanser icin anti-kanser etkisi gosterdigi bilinmektedir. Prostat kanseri hiicre tipleri
incelendiginde prostat timorigenezi gelisiminde yag asid sentez yolunun tetiklenmesi,
kolesterol metabolizmas1 diizensizligi etkisi goriilmektedir. Bozulan bu metabolik
stre¢ Uzerindeki hedefler FASN ve hiicresel metabolizma Uzerinde etkili metabolik
sensor olan AMPK’dir. AMPK’mn tiimdr gelisimi iizerindeki baskilayici etkiler
gosterebildigi ve prostat kanseri hiicrelerinde androjen reseptor (AR) kontroliinde
lipogenik yolak iizerindeki etkileri ¢esitli calismalarda belirtilmistir. Bu Oncii
bilgilerden yola ¢ikarak yapilan bu calisgmada, AMPKa.’nin lipogenez ile iliskili prostat
kanseri progresyonunda, metastatik prostat kanser hiicresi PC3 ve prostat epitel hiicresi
PNTI1A hiicrelerindeki roliinii belirlemek amagh olarak AMPKo susturulmasi
gergeklestirildi ve lipaz inhibitorii, AMPK aktivatori olan Orlistat uygulanarak
hiicrelerin proteomik haritadaki degisimi 2D-DIGE yontemi ile belirlenmistir.
Orlistat’in AMPK’nin fosforillenmesi {izerinden yaptig1 etki ise Asetil koenzim A
karboksilaz (ACC)’mn durdurulmasi ile alt yolakta yer alan FASN’e etki ederek inhibe
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etmesi sonucu hiicrenin yag asit metabolizmasina ket vuracak yonde gergeklesmistir.
Ayrica hiicre ¢gogalmasi ve hiicre canliligi 6nemli 6lgiide azaltmigtir. Orlistat’m FASN
inhibisyonuna bagli sag kalim ve dliim yolu apoptoz ile iliskilendirebilir. Hiicrelerin
Sub-G1 populasyonunda artis meydana gelmesi ve Akt protein seviyesindeki azaligin
gerceklesmesi hiicrenin  hayatta kalma oranin azalmasina yol agtigmi orataya
koyulmustur. AMPK — hiicrelerde western sonuglarinda AMPK yoklugunda ACC
miktar1 sabit kalmis Lipin ise azalmistir. Lipin iizerinde ifade diizeyindeki azalmay1
tesvik etkisi AMPK yoksunlugunda daha belirgin bir sekilde gozlenmistir. mTOR etki
eden Orlistat lipin seviyesini azaltmakta ve adipogenez, yag asid metabolizmasi
baskilamaktadir. Yolaklarda gosterilen major protein farkliliklarma bagl 2D-DIGE
teknigi kullanilarak Orlitat uygumasma bagli olarak AMPK susturulmasi
gergeklestirilen iki hiicre hatt1 i¢in 4 kat1 ve tlizeri degisiklikler saptanarak PDQuest
(Biorad) programu ile analiz edilmis ve elde edilen verilerin hangi molekiiler agirlik ve
izoelektrik noktasi dagilimi arasinda oldugu belirlenmistir. Bu bagh tiim veri setinin
filtrelendigi ve ortak artan protein spotlarinin gosterimi ile 81 azalan protein spotuna
karsin 10 tane ifade diizeyi artan spot gosterilmistir. Bu nedenle filtre edilen veri
setlerinde artan ve azalan gen sayilarindan yola ¢ikilarak segilen spotlarin kiitle
spektroskopisi  sonuglarinin  tim yolak analizi agismmdan Onemli veriler
saglayabilecegini diisiiniilmektedir. Orlistat hiicrelerde doza bagimli bir sekilde FASN
ifadesine ket wvururken, bu etki AMPK sessizlestirilmesi yapilmig hiicrelerde
gdzlenmemistir. Bu nedenle AMPK ifadesinin orlistat ve FASN etkilesimi agisindan

kritik rol oynadig1 diistiniilmektedir.

Elde edilen bulgular 1siginda Orlistat’mm prostat kanser hiicreleri lizerindeki yag
metabolizmasini diizenleyen dnemli bir ajan olabilecegi ve diger kanser tiirlerindeki

yetkin etkisinin arastirilarak tedavi amagli ilag olarak kullanilabilecegi belirlenmistir.

XV



SUMMARY

Prostate cancer is higher in men than in other types of cancer. Considering the rates of
prostate cancer, risk factors and obesity in chronic diseases are a health problem that
has increased in the last few years in the world. Many previous studies have shown that
obese patients are more likely to develop cancer and have been shown to cause
increased drug resistance by increasing aggressiveness in cancer cases. In addition,
studies have shown that obesity causes an increase in body fat as well as aggression
and metastasis due to elevated levels of hormones during prostate cancer development.
In addition, studies showing that drugs used to treat obesity have an anti-tumor effect
due to the suppression of lipogenesis and adipogenesis pathways in cancer
development. Therefore, the development of new strategies for the elucidation,
diagnosis and treatment of obesity and prostate cancer relationship is of great
importance. Studies have also shown that Orlistat, frequently used in the treatment of
obesity, induces apoptosis and suppresses tumor growth on cancer cells. In addition,
Orlistat is the FASN inhibitor responsible for the synthesis of long-chain fatty acids
and is known to exhibit anti-cancer effect for cancer species with FASN
overexpression. When prostate cancer cell types are examined, the effect of fatty acid
synthesis pathway, cholesterol metabolism disorder is seen in the development of
prostate tumorigenesis, and the targets on this metabolic process are FASN and AMPK
which is an effective metabolic sensor on cellular metabolism. The effects of AMPK
on tumor development and its effects on lipogenic pathway in AR control in prostate
cancer cells have been reported in several studies. Based on this pioneer information,
AMPK silencing was performed in order to determine the role of AMPK in lipogenesis-
related prostate cancer progression, and to determine its role in metastatic prostate
cancer cell PC3 and prostate epithelial cell PNT1A cells. The change in the map was
determined by 2D-DIGE method. The effect of orlistat on the phosphorylation of
AMPK was inhibited by the inhibition of ACC and inhibition of the fatty acid
metabolism of the cell as a result of its inhibition by inhibiting FASN in the lower
pathway. It also significantly reduced cell proliferation and cell viability. It can
associate orlistat's FASN inhibition survival and death pathway with apoptosis. An
increase in the Sub-G1 population of the cells and the decrease in the Akt protein level

lead to a decrease in the survival rate of the cell. In the absence of AMPK in the western
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results of cells, the amount of ACC remained stable and the Lipin decreased. The effect
of reducing the expression level on lipin was observed more clearly in AMPK
deprivation. mTOR-acting Orlistat decreases lipin levels and adipogenesis suppresses
fatty acid metabolism. Using the 2D-DIGE technique based on the major protein
differences shown in the pathways, AMPK silencing was carried out by using PDQuest
(Biorad) program for the two cell lines with AMPK silencing depending on the Orlitat
application, and it was determined that the data obtained was between molecular weight
and PI distribution. The entire data set was filtered and the common spot of increasing
protein spots showed an increase in the expression level of 10 against the decreased
protein spot of 81. Therefore, it is thought that mass spectroscopy results of selected
spots can provide important data for all path analysis based on increasing and
decreasing gene numbers in filtered data sets. While Orlistat inhibited FASN expression
in a dose-dependent manner in cells, this effect was not observed in AMPK silenced
cells. Therefore, AMPK expression is thought to play a critical role in the interaction
of orlistat and FASN.

In the light of the findings, it was determined that Orlistat could be an important agent
on regulating fat metabolism on prostate cancer cells and the competent effect on other

cancer types could be used as a medicine for treatment.
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