OZET

Glioblastoma multiforme (GBM), primer beyin ve merkezi sinir sistemi
neoplazmalarinin %16'si1 igeren en yaygin malign beyin tlimoriidiir. Yetiskinlerdeki
tiim beyin tiimorlerinin %60'1dan fazlasini olusturur. GBM'ye karsi ¢esitli modern
tedavilere ragmen hala ¢ok kotii prognozlu 6limciil bir hastaliktir. Hastalar genellikle
tanidan itibaren yaklagik 14 ila 15 aylik bir ortalama hayatta kalma siiresine sahiptir.
Tedavinin ilk basamaginda genellikle radyoterapi ve temozolomid (TMZ)
kullanilmaktadir. Metile edici bir ajan olan TMZ, hastalarda yiiksek DNA onarim
enzimi MGMT ile uzaklastirilir ve hastalar TMZ'ye direngli hale gelir. Ayrica ikinci
basamak tedavide kullanilan kemoterapétik ajanlarin ¢ogu kan-beyin bariyerini
gecemez. Bu bilgiler dogrultusunda arastirmanin amaci, bitkisel bir steroid olan
epibrassinolidin (EBR) kan-beyin bariyerini gectigini ve TMZ'ye direngli GBM hiicre
modellerinde apoptotik 6liimii tetikledigini gostermektir. Buna gore hedef, EBR'nin
tek basina veya TMZ varliginda TMZ'ye direngli LN18 GBM hiicre hattinda hiicre
canliligi, hayatta kalma, koloni olusumu ve apoptotik hiicre Oliimii iizerindeki
etkilerini gostermektir. Bagil hiicre canliligi, MTT deneyi ile belirlendi. EBR
tedavisinden sonra LN18 hiicrelerinin koloni olusturma potansiyeli koloni olugturma
deneyi ile incelendi. EBR tedavisi sonrasi hiicrelerin ii¢ boyutlu formasyon olusturma
ozelliklerindeki degisim, asili damlacik ve 3D Matrigel teknikleriyle gézlemlendi.
EBR'nin apoptotik etkilerini saptamak i¢in DiOC6 ve DAPI fluoresan boyama yapildi.
EBR ve TMZ kombine tedavisinin LN18 hiicrelerinde bagil hiicre canliligin1 azalttig1
gozlemlendi. EBR varlifinda TMZ'nin tek basina TMZ tedavisine kiyasla koloni
olusumunu 6nemli dlgiide inhibe ettigi de gozlenmistir. Kombine ilag tedavisi ayrica
matrigel veya asili damla yontemi kullanilarak gerceklestirilen LN18 3D hiicre
kiiltiiriinde koloni ¢aplarin1 da inhibe etmistir. Ayrica TMZ ve EBR'nin kombine
tedavisinin mitokondriyal membran potansiyelini azalttigin1 ve artan apoptotik
indiiksiyonun bir sonucu olarak DNA fragmentasyonunu arttirdigin1 gozlemledik.
Tiim bu bilgiler, EBR'nin TMZ'ye direncli LN18 GBM hiicre hattinda TMZ'nin

etkinligini arttirmak icin gii¢lii bir aday oldugunu gostermektedir.
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ABSTRACT

Glioblastoma multiforme (GBM) is the most common primary malignant brain tumor
containing 16% of all primary brain and central nervous system neoplasms. Despite
various modern therapies against GBM, it is still a deadly disease with an extremely
poor prognosis. Patients generally have an average survival time of about 14 to 15
months from diagnosis. Radiotherapy and temozolomide (TMZ) are generally used in
the first step of treatment. TMZ, a methylating agent, is removed in patients by the
high DNA repair enzyme MGMT, and patients become resistant to TMZ. In addition,
most of the chemotherapeutic agents used in second-line therapy cannot pass through
the blood-brain barrier. In line with this information, the aim of our research is to
demonstrate that Epibrassinolide (EBR), a herbal steroid, passes through the blood-
brain barrier and triggers apoptotic death in TMZ-resistant GBM cell models.
Accordingly, our goals are to demonstrate the effects on cell viability, survival, and
colony formation, as well as the effects on apoptotic cell death, to model the effect of
EBR alone or in the presence of TMZ in TMZ-resistant LN18 GBM cell line. Relative
cell viability was determined by MTT assay. Colony forming potential of LN18 cells
after EBR treatment was examined by clonogenic assay. The change in the three-
dimensional formation-forming properties of cells after the EBR treatment was
observed with the Hanging Drop and 3D Matrigel techniques. DiOC6 and DAPI
flueorescent staining was performed to detect the apoptotic effects of EBR. We
observed that EBR and TMZ combined therapy decreased relative cell viability in
LNI18 cells. It has also been observed that TMZ, in the presence of EBR significantly
inhibited colony formation compared to alone TMZ treatment. The combined drug
treatment also inhibits colony diameters in LN18 3D cell culture performed using
matrigel or hanging drop method. We also observed that the combined treatment of
TMZ and EBR reduced mitochondrial membrane potential, and increased DNA
fragmentation as a result of the increased apoptotic induction. All this information
suggests that the EBR is a strong candidate for enhancing the efficacy of TMZ in the
TMZ resistant LN 18 glioblastoma cell line.
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