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KISA OZET

MEME KANSERI HUCRELERINDE EMODININ NLK-ILISKILI SINYAL
YOLAKLARINA ETKISININ ARASTIRILMASI

Hanadi LABABIDI

Meme kanseri, diinya genelinde kadinlar arasinda en yaygin goriilen malignitelerden
biridir. Baz1 alt tiplerde tedaviye diren¢ gelismesi, yeni tedavi edici ajanlarin
arastirilmasini zorunlu kilmaktadir. Dogal olarak bulunan ve antikanser ozellikleri
literatlirde tamimlanmis bir bilesik olan Emodin’in, 6zellikle 6strojen reseptorii (ER) ve
MAPK sinyal yolaklari ile etkilesimi agisindan, meme kanseri {izerindeki molekiiler
etkileri tam olarak aydinlatilamamistir. Bu ¢alismada, Emodin’in strojen reseptorii
pozitif (MCF7) ve tg¢lii negatif (MDA-MB-231) meme kanseri hiicre hatlarinda hiicre
proliferasyonu, canliligi ve hiicre oliimiine etkileri arastirllmistir. Hiicre canliligi ve
proliferasyonu; MTT analizi, sagkalim testi, koloni olusum testi ve asili damla yontemi
ile degerlendirilmis ve her iki hiicre hattinda da doza bagl olarak anlamli bir canlilik
inhibisyonu saptanmistir. Bu etkinin, MCF7 hiicrelerinde daha belirgin oldugu
gorlilmiistiir. Hiicre 6liimiiniin indiiksiyonu, PI ve DiOCs boyalar1 kullanilarak yapilan
floresan analizlerle dogrulanmais, tedavi sonrasi 6lii hiicre oraninda artis gézlemlenmistir.
Ayrica, propidyum iyodiir (PI) ile yapilan hiicre dongiisii analizi, hiicrelerin belirli dongii
fazlarinda duraksadigini ortaya koymus ve antiproliferatif etkiyi desteklemistir.
Emodin’in bu etkilerinin altinda yatan molekiiler mekanizmalar1 incelemek amaciyla,
temel sinyal proteinlerinin ekspresyon ve fosforilasyon diizeyleri immunoblotlama
yontemi ile analiz edilmistir. Tedavi sonucunda Gstrojen reseptor alfa (ERa) diizeyinde
azalma ve MAPK yolaklarina ait ERK (pERK), INK (pJNK) ve P38 (pp38) proteinlerinin
fosforilasyon durumlarinda degisiklikler gozlemlenmistir. Ayrica, bir¢cok sinyal yolakta
gorev alan serin/treonin kinazlardan biri olan Nemo-like kinazin (NLK) ekspresyonunun,
miR-208a araciligiyla diizenlendigi ve bu durumun Emodin’in antikanser etkileriyle
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iligkili oldugu belirlenmistir. Bu bulgular, Emodin’in antitiimor etkisini ER sinyal yolunu
hedefleyerek ve MAPK sinyal yolaklarimi modiile ederek gosterdigini ortaya
koymaktadir. Ayrica, miR-208a/NLK aksinin bu mekanizmada rol oynayabilecegi
diistiniilmektedir. Bu ¢alisma, Emodin’in molekiiler etkilerine dair onemli veriler
sunmakta ve meme kanseri alt tipleri i¢in kombine tedavi yaklasimlarinda potansiyel bir
ajan olarak kullanilabilecegini desteklemektedir.
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ABSTRACT

INVESTIGATION OF THE EFFECT OF EMODIN ON NLK-RELATED
SIGNALING PATHWAYS IN BREAST CANCER CELLS

Hanadi LABABIDI

Globally, breast cancer ranks among the most prevalent and significant malignancies
affecting women. The emergence of treatment resistance in certain subtypes underscores
the urgent need to explore novel therapeutic agents. Emodin, a naturally derived
compound known for its anticancer potential, remains insufficiently explored regarding
its molecular mechanisms in breast cancer, particularly its involvement in estrogen
receptor (ER) regulation and MAPK signaling pathways. This study evaluated the impact
of Emodin on cell proliferation, viability, and cell death in estrogen receptor-positive
(MCF-7) and triple-negative (MDA-MB-231) breast cancer cell lines. Cell viability and
proliferation were analyzed using MTT assays, survival analysis, colony formation, and
hanging drop methods. The results demonstrated a significant, dose-dependent inhibition
of cell growth in both cell lines, with a more pronounced effect observed in MCF-7 cells.
The induction of cell death was confirmed through fluorescence-based analysis using PI
and DiOCs staining, which demonstrated an increased proportion of non-viable cells
following treatment. Additionally, cell cycle analysis using propidium iodide (PI)
provided evidence of phase-specific arrest, further supporting Emodin’s antiproliferative
activity. To investigate the molecular mechanisms underlying these effects,
immunoblotting was performed to analyze the expression and phosphorylation status of
key signaling proteins. Emodin treatment resulted in the downregulation of estrogen
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receptor alpha (ERa) and modulation of MAPK pathway components, including changes
in phosphorylated ERK (pERK), JNK (pJNK), and P38 (pp38). Furthermore, Nemo-like
kinase (NLK), a serine/threonine kinase involved in multiple signaling pathways, was
shown to be regulated by miR-208a, which correlates with enhanced anticancer effects.
These findings indicate that Emodin exerts its antitumor activity in breast cancer by
targeting estrogen receptor (ER) signaling and modulating the MAPK pathway, with the
miR-208a/NLK axis potentially playing a key role. Overall, this study provides valuable
insights into the molecular mechanisms of Emodin and supports its potential application
in combination therapies for different breast cancer subtypes.
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