OZET

Meme kanseri diinyada ve iilkemizde en yaygin goriilen kanserden biridir ve diinya ¢apindaki
tiim yeni kanser vakalarinin %12,5'in1 olusturmaktadir. Kisiler ¢cogunlukla metastaz nedeniyle
kaybedilmektedir. Dolayisiyla metastazin azaltilmasi, kanser hastalarinin hem hayatta kalma
sliresini hem de yasam kalitesini nemli derecede artirabilecektir. Yapilan ¢aligmalar iyon Dbiri
de hiicre membraninda bulunan, asil gorevi kalp ve noron gibi uyarilabilen hiicrelerin aksiyon
potansiyelinin olugsmasinda rol oynayan voltaj kapili sodyum kanallar1 (VGSC) dir. Yiksek
metastatik meme kanseri hiicrelerindeki VGSC ekspresyonunun, diisitk metastatik meme
kanseri hiicrelerindekine kiyasla arttig1 tespit edilmistir. VGSC’lerin alt birimlerinden olan Nav
1.5’in artan ekspresyonunun, 6zellikle meme kanserinde hastaligin ilerlemesi ve metastaz
olusumu ile iliskili oldugu konusunda ¢aligmalar bulunmaktadir. Long QT sendromu, atriyal
fibrilasyon gibi kalp hastaliklari ile bazi norolojik hastaliklarin tedavilerinde VGSC’leri bloke
etme mekanizmasina sahip ilag gruplari bulunmaktadir. Antiaritmikler ve antiepileptikler asil
kullanim amaglart disinda yiiksek VGSC ekspresyonu gosteren kanser hiicrelerinin
invazivligini inhibe ettigi birgok arastirmada raporlanmistir.

Yeni anti-aritmik ila¢ adayi, VGSC inhibitorii Eleclazine (ELE) ve GS-967’nin anti-aritmik
lidokain ve ranolazine’den ¢ok daha etkili Na*kanal blokeri oldugu kalp hiicreleri ile yapilan
calismalarla belirlenmistir. VGSC’lerin meme kanseri hiicreleri {izerindeki metastatik
potansiyelinin artmasina katki sagladigi bilindiginden yeni nesil antiaritmik ajanlar ELE ve GS-
967’nin farkli metastatik ozeliklere sahip MDA-MB-231 ve MCF-7 hiicrelerinin metastatik
potansiyeli tizerindeki  etkilerinin normoksi ~ ve hipoksi ~ ortamlarinda  arastirilmasi
amaclanmustir.

Ajanlarin yliksek metastatik MDA-MB-231 ve diisiik metastatik MCF-7 meme kanseri hiicre
hatlarinin normoksi ve hipoksi sartlarinda hiicre proliferasyonuna etkileri MTT yontemi ile,
metastatik aktiviteye olan etkileri; hiicrenin motilitesi yara agma, invazyonu ise, Boyden
Chamber deneyi ile degerlendirilmistir. Ajanlarin Navl.5 protein miktarma etkisi

immiinoblotlama, Nav1.5 ekspresyonuna etkisi ise qRT-PCR ile gerceklestirilmistir.,

Calismada hiicre proliferasyonunu etkilemeyen ELE (0,5 uM ve 1 uM) ve GS-967 (0,05 uM
ve 0,1 uM) konsantrasyonlarinin yiiksek metastatik MDA-MB-231 hiicrelerinde, diisiik
metastatik MCF-7 hiicrelerine gore, hiicre motilite ve invazyonu iizerinde inhibe edici etkiye
sahip oldugunu ortaya koymustur. Nav 1.5 VGSC’yi inhibe ederek gosterdigi bu etkinin

normoksi kosullarina oranla, hipokside daha fazla oldugu molekiiler olarak da belirlenmistir.
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Sonug olarak, VGSC blokeri olan antiaritmik ELE ve GS-967’nin yiiksek metastatik MDA-
MB-231 ile diisiik metastatik MCF-7 meme kanseri hiicreleri tizerinde Nav 1.5 VGSC yi hedef
alan ve metastatik potansiyelin ilk kez degerlendirildigi bu ¢alismada; (1) ELE ve GS-967 nin
diger antiaritmiklere gore, Navl.5 VGSC’yi daha diisilk dozlarda bloke ettigi (2) bu
blokasyonun normoksiye oranla hipoksi kosullarinda daha etkili oldugu (3) GS-967’nin Nav
1.5’1 daha diisiik konsantrasyonlarda bloke ettigi (4) hatta GS-967 nin bu etkisinin TTX e yakin
oldugunu ortaya koymustur.
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The Effect Of lon Channel Blocker Antiarrhythmic Agents (Eleclazine, GS-
967) On Navl.5 Voltage Gated Sodium Channels In Triple Negative Breast
Cancer Cells: Antimetastatic Potential

ABSTRACT

Breast cancer is one of the most common cancers in the world and in our country, accounting
for 12.5% of all new cancer cases worldwide. Most people die from metastasis. Therefore,
reducing metastasis could significantly improve both the survival and quality of life of cancer
patients. Studies show that ion channels have effects on cancer development and progression.
One of these is voltage-gated sodium channels (VGSCs), which are located in the cell
membrane and whose main function is to generate the action potential of excitable cells such
as the heart and neurons. VGSC expression in high metastatic breast cancer cells was found to
be increased compared to low metastatic breast cancer cells. There are studies showing that
increased expression of Nav 1.5, a subunit of VGSCs, is associated with disease progression
and metastasis formation, especially in breast cancer. There are drug groups that work with the
mechanism of blocking VGSCs in the treatment of heart diseases such as Long QT syndrome,
atrial fibrillation and some neurological diseases. Antiarrhythmics and antiepileptics have been
reported in many studies to inhibit the invasiveness of cancer cells that show high VGSC

expression outside their primary use.

The new anti-arrhythmic drug candidate, the VGSC inhibitor Eleclazine (ELE) and GS-967,
were found to be much more effective Na+ channel blockers than the anti-arrhythmic lidocaine
and ranolazine in studies with cardiac cells. Since it is known that VGSCs contribute to the
increase in the metastatic potential of breast cancer cells, it was aimed to investigate the effects
of new generation antiarrhythmic agents ELE and GS-967 on the metastatic potential of MDA-
MB-231 and MCF-7 cells with different metastatic properties in normoxia and hypoxia

environments.

The effects of the agents on cell proliferation of high metastatic MDA-MB-231 and low
metastatic MCF-7 breast cancer cell lines under normoxia and hypoxic conditions were
evaluated by MTT method, and their effects on metastatic activity; cell motility, wounding and
invasion were evaluated by Boyden Chamber assay. The effect of the agents on the amount of
Nav1.5 protein was determined by immunoblotting and the effect on Nav1.5 expression was
determined by qRT-PCR,

XVi



The study revealed that ELE (0.5 uM and 1 puM) and GS-967 (0.05 uM and 0.1 pM)
concentrations, which did not affect cell proliferation, had an inhibitory effect on cell motility
and invasion in high metastatic MDA-MB-231 cells compared to low metastatic MCF-7 cells.
It was also molecularly determined that this effect of Nav 1.5 by inhibiting VGSC was greater

in hypoxia compared to normoxia conditions.

In conclusion, in this study, which targeted Nav 1.5 VGSC on highly metastatic MDA-MB-231
and low metastatic MCF-7 breast cancer cells and evaluated the metastatic potential of the
antiarrhythmic VGSC blockers ELE and GS-967 for the first time; (1) ELE and GS-967 blocked
Navl. 5 VGSC at lower doses compared to other antiarrhythmics (2) this blockade was more
effective under hypoxia conditions compared to normoxia (3) GS-967 blocked Nav 1.5 at lower

concentrations (4) and this effect of GS-967 was even close to TTX.
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