OZET

Bobrek kanserinin en yaygin ve oliimciil tipi olan renal hiicreli karsinoma (RCC)
siklikla metastatik durumda tespit edilmekte ve mevcut terapotiklere karsi direng
gelistirerek sagkalim oranini azaltmaktadir. Bir transkripsiyon faktérii olan STATS
ifadelerindeki artisin farkli kanser dokularinda apoptozun inhibisyonuna neden
oldugu, proliferasyonu, migrasyonu ve invazyonu arttirarak hiicre sagkalimiyla
birlikte timor biiyiimesini tesvik ettigi ve kanser hiicrelerinde ilag direnci gelisimini
indiikledigi bilinmektedir. Cesitli sinyal yolaklarimin aktivasyonu yoluyla kanser
hiicrelerinin giiniimiizde kullanilan geleneksel tedavilere karsi direng gelistirmesi
nanopartikiiller gibi yeni nesil tedavi yontemlerinin arastirilmasini gerektirmektedir.
Bununla birlikte glinlimiizde nanopartikiil arastirmalar1 siklikla kanser hiicrelerine
secici toksisite gdsterecek ilag tastyici sistemlerin gelistirilmesine odaklanmustir. Ilag
tasiyict sistemlerde avantajli yapisi sebebiyle yer alan, metal oksit nanopartikiiller
arasinda en diisiik sitotoksisiteye sahip ve giiniimiizde kozmetik sektdriinde de siklikla
kullanilan biyouyumlulugu yiiksek, anti-enflamatuar, antimikrobiyal, anti-karsinojen,
yara iyilesmesi gibi coklu diizenleyici fonksiyonlar sergileyebilen ¢inko oksit
nanopartikiilleri (ZnO NP) kanser tedavisinde umut vadetmektedir. Bu nedenle bu tez
calismasinda, aktivasyonu kanser hiicrelerinde sagkalimi tesvik eden STATS’in
ifadesi RCC hiicre hatlarinda arttirilarak (STAT5+) daha agresif karakterdeki stabil
hiicre hatlar1 olusturulmus ve ¢esitli kanser tiplerinde anti-kanser etki gdsteren ZnO
NP’nin RCC hiicrelerine etkisi hiicre canliligi, proliferasyonu ve koloni olusturma
potansiyelleri agisindan incelenmistir. STATS ifadesindeki artis RCC hiicrelerinde
ZnO NP’ye kars1 direng gelistirilmesine neden olmustur. Cesitli sinyal yolaklarinin
aktivasyonlarinin yani sira, RCC gelisiminin sebepleri incelendiginde birincil faktor
obeziteye baglh olarak yag asit metabolizmasinin disregiilasyonudur. Bu nedenle tez
calismasinda STATS ifadesindeki artisin ve ZnO NP’nin RCC hiicrelerine etkisi yag
asit metabolizmas1 aracili olarak incelenmistir. Ayrica normal ve STAT5+ RCC
hiicrelerinde ZnO NP uygulamalariyla birlikte, yag asit metabolizmasinin 6nemli bir
regiilatorii olan miR-33a’nin etkileri analiz edilmistir. ZnO NP ve miR-33a
uygulamalari RCC hiicrelerinde degisken etkiler yaratirken STATS ifadesindeki artis
yag asit metabolizmasiyla iligkili proteinlerin ifadelerini ve hiicre i¢i ndtral lipit

damlaciklar1 birikimini tesvik etmistir. RCC hiicrelerinde ROS'un artmasini
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indiikleyerek segici sitotoksisite nedeniyle ZnO NP’ nin 6zellikle otofaji aracili olmak
lizere hiicre dliimiine neden oldugu gosterilmistir. ZnO NP’nin kanser hiicrelerini
secici olarak hedefleyebilecegini ve Sliimiinii indiikleyebilecegi gdsteren sonuglar,

ZnO NP nin umut verici bir antikanser ajani olacagini géstermektedir.
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ABSTRACT

Renal cell carcinoma (RCC), the most common and deadly type of kidney cancer, is
often diagnosed in a metastatic state and reduces the survival rate by developing
resistance to existing therapeutics. It is known that an increase in the expression of
STATS5, a transcription factor, causes the inhibition of apoptosis in different cancer
tissues, promotes tumor growth along with cell survival by increasing proliferation,
migration and invasion, and induces the development of drug resistance in cancer cells.
The fact that cancer cells develop resistance to conventional treatments used today
through the activation of various signaling pathways requires the investigation of new
generation treatment methods such as nanoparticles. However, today nanoparticle
research is often focused on the development of drug carrier systems that will exhibit
selective toxicity to cancer cells. Zinc oxide nanoparticles, which are used in drug
carrier systems due to their advantageous structure, have the lowest cytotoxicity
among metal oxide nanoparticles and are frequently used in the cosmetics industry
today. Zinc oxide nanoparticles, which show the highest biocompatibility among metal
oxide nanoparticles and can exhibit multiple regulatory functions such as anti-
inflammatory, antimicrobial, anti-carcinogenic and wound healing, are promising in
cancer treatment. Therefore, in this thesis study, the expression of STAT5, whose
activation promotes survival in cancer cells, was increased in RCC cell lines, creating
stable cell lines with a more aggressive character (STAT5+), and the effect of ZnO
NP, which has an anti-cancer effect on various types of cancer, on RCC cells was
studied in terms of cell viability, proliferation and colony-forming potentials. An
increase in STATS expression has led to the development of resistance to ZnO NP in
RCC cells. In addition to activations of various signaling pathways, the primary factor
when examining the causes of RCC development is dysregulation of fatty acid
metabolism due to obesity. Therefore, the effect of an increase in STATS expression
and ZnO NP on RCC cells was studied in the thesis study through fatty acid
metabolism. In addition, the effects of miR-33a, an important regulator of fatty acid
metabolism, along with the application of ZnO NP in normal and STAT5+ RCC cells,
were analyzed. Applications of ZnO NP and miR-33a produced variable effects in
RCC cells, while an increase in STATS5 expression promoted the expression of proteins
associated with fatty acid metabolism and intracellular accumulation of neutral lipid
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droplets. It has been shown that ZnO NP causes cell death, especially autophagy-
mediated, due to selective cytotoxicity by inducing increased ROS in RCC cells. The
results showing that ZnO nanoparticles can selectively target cancer cells and induce

their death suggest that ZnO NP will be a promising anticancer agent.
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