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Mustafa Camgoz, KAV
Ozge Ozbekoglu, Cengo-V

Degerli destekcilerimiz,

Orkide YirlyUsu 2024’e hos geldiniz. Bu yil rekor kiran
21. yildénimimiiz ve Kanser Arastirma Vakfi (KAV)

ile Stleyman Cengiz Eminoglu Vakfinin (Cengo-V)
YrlyUs'in duzenlenmesinde 3. kez is birligi yapiyor
olmasindan buyuk gurur ve mutluluk duyuyoruz.
Aslinda, her ikisi de tescilli hayir kurumu olan iki vakif,
farkindalik yaratma ve insanlarin kanserle basa ¢ikma-
larina ve hayattan keyif almalarina yardimci olma ortak
misyonunu paylasiyor. Bu ayni zamanda kanserle ilgili
iki ciddi kurulusun etkKili bir is birligi yapabileceginin de
guizel bir 6rnedidir. Bu tur iyi niyetli isbirliklerini daha
fazla gormek isteriz. Modern diinyada kanser herkesin
sorunudur!

KAV, KKTC'de kanser konusunda arastirma yapmaya
adanmis tek kayitl hayir kurumudur. Arastirmalarimiz,
nanoteknolojiden yeni ila¢ gelistirmeye ve cevre
sorunlarina kadar genis bir yelpazeyi kapsamaktadir. Bu
ilerleme Raporunda, bursiyerlerimizin yani sira kidemli
bilim insanlarmiz tarafindan kaydedilen ilerlemeyi
gorebilirsiniz.

KAV tarafindan desteklenen arastirmalarin bir kismi Pro
Cancer Research Fund (PCRF) ve ingiltere’deki Imperial
College London ile is birlidi icinde yuritilmektedir. Bu
yil, kanserden 6lumlerin baslica nedeni olan kanserin
yayilmasini durdurmak icin yeniden tasarladigimiz
Ranolazine adli ilagla ilgili inceleme makalemizin yayin-
lanmasina tanik olduk. Makale, Nature portfoyindeki
British Journal of Cancer'da yayimlandi. Bu donim nok-
tasi niteligindeki makaleyi okumak isterseniz, makaleye
buradan kolayca erisebilirsiniz:
https.//www.nature.com/articles/s41416-024-
02622-w

Simdi Ranolazine'i ilk olarak U¢li negatif meme kanseri
ve hormona direncli prostat kanserine Karsi denemeyi
umuyoruz. Yakinda noroblastomun da bunu takip
edecedini umuyoruz. Ayrica Ranolazine’i tamamlayan
ve terapOtik potansiyeli kanser asilari dahil immunote-
rapiye kadar genisleten bir monoklonal antikora (sihirli
mermi’) sahibiz. Tum bunlar, onkolojinin geri kalaninda
kaydedilen ilerlemeyle birlikte arastirmamiz agisindan
heyecan vericidir.

KAV ve Cengo-V'nin temel ilkesi insana yatirm yapmak,
insan potansiyelinin gelistirilmesine ve her yastan
insanin refahina yardimci olmaktir. insana yatinmimiz
devam edecek ve yakin gelecekte bir veya iki doktora
bursu daha vermeyi umuyoruz.

Tibbi arastirmalarin klinikte uygulanabilecek sonuclar
Uretmesi uzun zaman alir. Bizim durumumuzda, bu
noktaya gelmek 25 yil stirdd, tim bu yillar boyunca
dikkatli deneyler ve hakem dederlendirmeleri yapildi.
Bunlarin hicbiri, gondlldlerimiz, geng arastirmacilar ve
genel olarak halkimiz (ylrlyenlerimiz ve yirimeyen-
lerimiz) dahil olmak tzere pek cok insanin 6zverili ¢a-
balari ve destedi olmadan mumkuin olamazdi! Hepsine
minnettariz.

En derin tesekkurlerimiz ve iyi dileklerimizle.

Mustafa B A Camngoz, KAV
0zge Ozbekodlu, Cengo-V
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Dear supporters,

Welcome to the Orchid Walk 2024. It is with enormous
pride and pleasure that this is our record-breaking 21st
Anniversary and the 3rd time that Cancer Research
Foundation (KAV) and Suleyman Cengiz Eminoglu
Foundation (Cengo-V) are collaborating in organizing
the Walk. In fact, the two foundations, both registered
charities, are now closely aligned and share their
common mission of raising awareness and helping
people manage their cancer and enjoy life. This is also

a beautiful example of how two serious organizations
involved in cancer can collaborate effectively. We would
like to see more of such well-meant collaborations. In
the modern world, cancer is everyone’s problem!

KAV is the only registered charity in the TRNC dedicated
to doing research on cancer. The research covers a wide
range of topics from nanotechnology to novel drug
development to environmental issues. In this Progress
Report, you can see the progress made by our scholars
as well as senior scientists.

Some of KAV-supported research is carried out in
collaboration with the Pro Cancer Research Fund
(PCRF) and Imperial College London in the UK. This
year has seen the publication of our flagship review
paper on Ranolazine, the drug that we have repurposed
for stopping the spreading of cancer, the main cause

of death from cancer. The paper was published in the
British Journal of Cancer in the Nature portfolio. If you
would like to read this landmark paper, it can easily be
accessed here:
https.//www.nature.com/articles/s41416-024-
02622-w

We now expect to trial Ranolazine initially against
triple-negative breast cancer and hormone-resistant
prostate cancer. Hopefully, neuroblastoma will follow
soon. We also have a monoclonal antibody (magic
bullet) that complements Ranolazine and extends

the therapeutic potential to immunotherapy including
cancer vaccines. Altogether, these are exciting times in
our research, along with the progress being made in the
rest of oncology.

The primary principle of KAV and Cengo-V is to invest in
people, help develop human potential and the well-be-
ing of people of all ages. Our investment in people will
continue and we are hoping to award one or two more
PhD scholarships in the near future.

Medical research takes a long time to produce results
that can be applied in the clinic. In our case, it has taken
25 years to get here, over all those years of careful
experiments and peer-review. None of it would have
been possible with the dedicated efforts and support
of many, many people including our volunteers, young
researchers and the public at large (our walkers and
non-walkers)! We are grateful to them all.

With our heartful thanks and best wishes,
Mustafa B A Djamgoz, Chairman and Trustee, KAV;
Emeritus Professor (Cancer Biology and Neurobiology),

Imperial College London, UK.

0Ozge Ozbekodlu, Chairman and Trustee, Suleyman
Cengiz Eminoglu Foundation (Cengo-V)



Kanser
Arastirma Dakf

2023-2024 ILERLEME RAPORU

Bilimsel Yayinlarimiz / Our Scientific Publications (2022-2024)

Djamgoz MBA.

Ranolazine: a potential anti-metastatic drug targeting
voltage-gated sodium channels.

Br J Cancer. 2024 Feb 29. doi: 10.1038/541416-024-
02622-w.

Rizaner N, Fraser SP, Gul IB, Purut E, Djamgoz MBA, Altun S
Lidocaine Inhibits Rat Prostate Cancer Cell Invasiveness
and Voltage-Gated Sodium Channel Expression in Plasma
Membrane.

J Membr Biol. 2024 Apr;257(1-2):17-24. doi: 10.1007/
500232-023-00302-z.

Tatlisulu S, Ozgor E, Kavaz D, Djamgoz MBA.

Honeybee Silk and Chitosan: A Promising Biocomposite
for Wound Healing Applications.

J. Med. Biol. Eng. (2024). https://doi.org/10.1007/s40846-
024-00853-z

Keles D, Sipahi M, inanc-Siirer S, Djamgoz MB, Oktay G.
Tetracaine downregulates matrix metalloproteinase
activity and inhibits invasiveness of strongly metastatic
MDA-MB-231 human breast cancer cells.

Chem Biol Interact. 2023 Nov 1;385:110730. doi:
10.1016/j.cbi.2023.110730.

Folcher A, Gordienko D, lamshanova O, .... Djamgoz M,
Clezardin P, Monteil A, Prevarskaya N

NALCN-mediated sodium influx confers metastatic pros-
tate cancer cell invasiveness.

EMBO J. 2023 Jul 3;42(13):2112198. doi: 10.15252/
embj.2022112198.

Identification of Cyprus propolis composition and evalua-
tion of its antimicrobial and antiproliferative activities.
Tatlisulu S. and Ozgur E.

Food Sciences 2023. 102273

Quicke P, Sun Y, Arias-Garcia M, Beykou M, Acker

CD, Djamgoz MBA, Bakal C, Foust AJ.

Voltage imaging reveals the dynamic electrical signatures
of human breast cancer cells.

Commun Biol. 2022 Nov 11;5(1):1178. doi: 10.1038/
542003-022-04077-2.

Djamgoz MBA

Combinatorial Therapy of Cancer: Possible Advantages of
Involving Modulators of lonic Mechanisms.

Cancers (Basel). 2022 May 30;14(11):2703. doi: 10.3390/
cancers14112703.

Anti-invasive effects of minoxidil on human breast cancer
cells: combination with ranolazine.

Qiu S, Fraser SP, Pires W, Djamgoz MBA.

Clin Exp Metastasis. 2022 Aug;39(4):679-689. doi:
10.1007/510585-022-10166-7.

Djamgoz MBA

lon Transporting Proteins and Cancer: Progress and
Perspectives.

Rev Physiol Biochem Pharmacol. 2022;183:251-277. doi:
10.1007/112_2021_66.

Djamgoz MBA

Comments on: Antiepileptic drugs and prostate cancer
risk in the Finnish Randomized Study of Screening for
Prostate Cancer.

Int J Cancer. 2022 Apr 1;150(7):1212-1213. doi: 10.1002/
jc.33890.
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British Journal of Cancer

www.nature.com/bjc

W) Check for updates

REVIEW ARTICLE

Translational Therapeutics

Ranolazine: a potential anti-metastatic drug targeting
voltage-gated sodium channels

Mustafa B. A. Djamgoz 128

@ The Author(s) 2024

BACKGROUND: Multi-faceted evidence from a range of cancers suggests strongly that de novo expression of voltage-gated
sodium channels (VGSCs) plays a significant role in driving cancer cell invasiveness. Under hypoxic conditions, common to growing
tumours, VGSCs develop a persistent current (ly,p) which can be blocked selectively by ranolazine.

METHODS: Several different carcinomas were examined. We used data from a range of experimental approaches relating to cellular
invasiveness and metastasis. These were supplemented by survival data mined from cancer patients.

RESULTS: In vitro, ranolazine inhibited invasiveness of cancer cells especially under hypoxia. In vivo, ranolazine suppressed the
metastatic abilities of breast and prostate cancers and melanoma. These data were supported by a major retrospective
epidemiological study on breast, colon and prostate cancer patients. This showed that risk of dying from cancer was reduced by
ca.60% among those taking ranclazine, even if this started 4 years after the diagnosis. Ranclazine was also shown to reduce the

adverse effects of chemotherapy on heart and brain. Furthermore, its anti-cancer effectiveness could be boosted by co-

administration with other drugs.

CONCLUSIONS: Ranolazine, alone or in combination with appropriate therapies, could be reformulated as a safe anti-metastatic
drug offering many potential advantages over current systemic treatment modalities.

British Journal of Cancer; https://doi.org/10.1038/541416-024-02622-w

BACKGROUND
Most cancers are carcinomas and, overall, the main cause of death
from cancer is metastasis which necessitates systemic treatment.
Although advances are constantly being made in the clinical
management of metastatic disease, several limitations remain
especially as regards early, functional diagnosis, and effective and
durable therapies with minimum side effects. A relatively recent
development in oncology is the discipline of ‘cancer neuroscience’
[1]. This involves (i) using neuroscience concepts and techniques
to understand the intricacies of the cancer process drawing
benefits from several decades of research on the nervous system
and (ii) aiming to exploit cancer’s ‘neuronal’ properties to combat
the disease. Cancer neuroscience falls into two broad areas:
extrinsic and intrinsic. Extrinsic refers to the fact that many
tumours are under the influence of the nervous system, either
directly (through innervation) or indirectly (via circulating
neurochemicals). This aspect has been reviewed extensively
elsewhere [2] and is not considered further here. Intrinsic relates
to the carcinomas' inherent 'neuronal’ characteristics [3]. The latter
include the expression of molecular mechanisms like neuronal cell
adhesion molecule, neurone-restrictive silencing factor and
voltage-gated ion channels.

We have discovered that (i) cancer cells that are capable of
metastasis have electrically excitable membranes and (i) it is the

electrical excitation that makes cancer cells aggressive, hyper-
active, invasive and, ultimately, metastatic; we call this the ‘Celex
Model’ (celex = cellular excitability) [4]. At the core of this novel
phenomenon is de novo expression of voltage-gated sodium
channels (VGSCs) accompanied by downregulation of outward
currents due mainly to the activity of voltage-gated potassium
channels. This combination enables cancer cells to generate
tetrodotoxin (TTX)-sensitive, all-or-none action potentials (APs).
The latter are normally associated with the so-called ‘excitable
tissues of the body such as nerves and muscles. Ribeiro et al.
revealed using micro-electrode array recordings that human
breast cancer MDA-MB-231 cells were spontaneously active with
APs blocked by TTX [5]. In vivo, also, McCallum et al. showed that
APs could be recorded superficially from mouse 4T1 breast
tumours [6]. Although some of these APs could be coming from
the nerve input to the tumour, it was likely that intrinsic tumour
activity was involved [6].

The primary role of VGSCs is to facilitate influx of sodium which
cells use for a range of physiological and metabolic role 7, 8]. In
line with functional VGSC expression, the level of sodium in
several tumour types (detected, for example, by clinical >*Na-MRI)
has been shown to be significantly higher than in corresponding
normal tissues [9, 10]. At the cellular level also, the intracellular
sodium concentration is higher than normal, and this is reduced

'Department of Life Sciences, Imperial College Londan, South Kensington Campus, London SW7 2AZ, UK. “Biotechnology Research Centre, Cyprus International University,

Haspolat, Nicosia, TRNC, Mersin 10, Tirkiye. “email: m.djamgoz@imperial ac.uk

Received: 15 November 2023 Revised: 12 February 2024 Accepted: 14 February 2024

Published online: 29 February 2024
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KAV Bursiyeri Sual Tatlisulu’nun yeni makalesi
The new paper of Sual Tatlisulu, one of the KAV scholars

Journal of Medical and Biological Engineering
https://doi.org/10.1007/540846-024-00853-z

ORIGINAL ARTICLE 4')

Check for
updates

Honeybee Silk and Chitosan: A Promising Biocomposite for Wound
Healing Applications

Sual Tatlisulu™**® . Erkay Ozgor** - Doga Kavaz'* - Mustafa B. A. Djamgoz**

Received: 9 November 2023 / Accepted: 15 February 2024
@ Taiwanese Society of Biomedical Engineering 2024

Abstract

Purpose Biopolymeric materials, especially composites, are extensively used as wound healing scaffolds in tissue engineer-
ing due to their ability to mimic the essential properties of the native tissue. This research aims to investigate the usability
of honeybee silk (HS), which could be an alternative silk source to silkworm silk, in tissue engineering (TE) applications.
HS, which has not been used in scaffold fabrication, and chitosan (CH), frequently used in TE, were combined to produce a
novel and cost-effective biocompatible CH-HS scaffold.

Methods HS, CH and CH-HS were characterized using XRD, FTIR and SEM to determine structure and functional groups.
SEM analysis was performed for different CH concentrations (0.5%, 1% and 2%) and different ratios of CH:HS (1:2, 1:1 and
2:1. respectively). The antioxidant properties, antibacterial activity and as well as biofilm formation and ability to destroy
mature biofilm activity of HS and CH-HS were shown. The human breast cancer MDA-MB231 cells were used to investigate
possible effects on cell viability proliferation.

Results The smallest pore size was determined to be 70.7 pm on average at a ratio of 1:1 at 1% CH concentration. The anti-
oxidant properties of HS and CH-HS were shown. The CH-HS showed antibacterial activity against Escherichia coli and
Pseudomonas aeruginosa, as well as inhibition of biofilm formation and destruction of mature biofilm. Additionally, the
MDA-MB-231 cells appeared significantly elongated and denser when seeded on the CH-HS over 24 h and 48 h.
Conclusion This study demonstrated the usability of honeybee silk, a promising but underutilized material, tissue engineer-
ing and its potential for future studies. Considering the materials used and our promising results, the synthesized CH-HS
scaffold was observed to have microbiological and cellular effects that may be useful in future biomedical applications for
wound healing.

Keywords Bee silk - Chitosan - Tissue engineering - Wound healing

1 Introduction

24 Sual Tatlisulu
sualtatlisulu @ gmail.com

Tissue engineering (TE) is a rapidly growing area that com-
bines disciplines such as biology, engineering and medicine

Bioengineering Department, Faculty of Engineering, Cyprus to create functional biologically active materials [1, 2]. A

International University, Lefkosa, Mersin, 10, Nicosia,
Turkey

Biotechnology Research Centre, Cyprus International
University, Lefkosa, Mersin 10, Nicosia, Turkey

Cyprus Bee and Bee Products Research Centre, Cyprus
International University, Lefkosa, Mersin, 10, Nicosia,
Turkey

Molecular Biology and Genetics Department, Cyprus
International University, Lefkosa, Mersin, 10, Nicosia,
Turkey

Department of Life Sciences, Imperial College London,
London SW7 2AZ, UK

Published online: 25 March 2024

basic aim of TE is to develop therapeutic materials thai can
replace or repair damaged or diseased tissues using natural
or synthetic materials, cells and signaling molecules. This
approach has the potential to revolutionize medicine by
offering new treatments for a wide range of diseases, inju-
ries and congenital defects [3-7]. More specifically, TE is
being explored for wound healing [8] and plastic surgery [9].

Tissue engineers use biocompatible materials with a
variety of techniques to create scaffolds for wound healing,
that mimic the structure and function of natural tissues [10,
117 and help to control cell behavior such as proliferation,

@ Springer
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KAV Destek Grubu

CRF Support Group

Seving Miralay (Baskan) ~ Mustafa Cavusoglu
Ali Behzat Ozcete Mustafa Kanizi

Asli Sadi Nurten Asina Amca
Elif A. Tunca Pembe Sorel

Ertan Akiin Peyman ince
Fehime Alasya Rezan Fahrioglu Yamaci
GUnnur Koger Sabire Camgoz
Hayriye Sporcuoglu Sual Tatlisulu
Hulya Kasap Zehra Fahrioglu
imge Tonyali

Merve Direktor

Vakfin seri islerini yapan goniilliilere candan We are grateful to the volunteers for working
minnettariz. Gruba katilmak isteyenler vigorously. Please contact us if you would like to
bizimle iletisim kurabilirsiniz. join the Group.

Bize nasil ulasabilirsiniz / How to reach us

I Tel: 0548 868 0511 - 0548 863 4929
I Adres: Ali Riza Efendi Cad. Vakiflar ishani Kat: 1 No: 2 Ortakdy

www.kanserarastirmavakfi.org
https://www.facebook.com/groups/kanserarastirmavakfi/
https://youtube.com/channel/UCoJMQgjfcyZeY4j-_yfYvxg
https://instagram.com/kanserarastirmavakfi?igshid=ZDdkNTZINTM=
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KAV’a Online Bagis yapabilirsiniz!
You can now donate KAV online!

KAV'a bagislarinizi  artik
Innovia'nin Paynet giivenli
ddeme sistemi kullanarak
gelistirdigi websitemizden
yapabilirsiniz.

@ innovia

kanserarastirmavakfi.org

KAV’a nasil destek olabilirim?
How can | support KAV?

You can now donate

KAV through our website
developed by Innovia
using Paynet secure [gimere
payment system,

Kanserarastirmavakfl.org |

KAV’a bagislariniz icin:

® 20 TL bagis icin 5228’e bos SMS
gonderebilirsiniz

® Aylik diizenli bagis icin ABONE KAVmiktar
(miktar: 20, 30, 50, 100, 150) yazip 4271’e
gonderebilirsiniz

® Asbank 14-304-9217

® Credit West Bank
CT42136094150000000100033953

Kumbaralarimiz:

Ada capinda 55 adet kumbaramiz bagislarinizi
bekliyor:

Siipermarketler (20 adet)

Bankalar (21 adet)

Kitapevleri (7 adet)

Pastahaneler (3 adet)

For donations:

® For 20 TL donation you can send a SMS to 5228
from all operators

® For regular donations, please text ABONE KAVmik-
tar - the amount you would like to donate (amount:
20,30, 50, 100,150) to 4271

® Asbank 14-304-9217

® Credit West Bank
CT42136094150000000100033953

Moneyboxes:

55 moneyboxes placed all around the island are
expecting your donations

Supermarkets (20 pieces)

Banks (21 pieces)

Bookstores (7 pieces)

Patisseries (3 pieces)
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isiklikleri ile

v

Yasam tarzi deg
kanseri onleme!

Neredeyse her iki kisiden birine yasamlari boyunca bir cesit
kanser teshisi konulacagi artik kesinlesmistir. Amerikan Kan-
ser Arastirmalan Dernegi'nin en son Kanser ilerleme Rapo-
ru'na gore, her 10 kanser vakasindan yaklasik 4’ 6nlenebilir
risk faktorleriyle iliskilidir. iyi haber su ki, kanser riskinizi azal-
tabilecek yasam tarzi degisiklikleri yapmak icin hicbir zaman
gec degildir ve bu degisikliklerin karmasik olmasi gerekmez.
Burada, kanseri 6nlemeye yardimci oldugu kanitlanmis 3
temel yasam tarzi degisikligini savunuyoruz. Bunlar,

1. Tutln

2. Alkol

3. Obezite

Tatdn, alkol ve obezite kansere yakalanma riskini artirabilir.

1. Tuitlin: icimi vilcudun hemen her bolgesinde kanserle
gucld bir sekilde baglantilidir. Titlin yaklasik 7.000 kimyasal
madde Uretir ve bu kimyasallan soludugunuzda viicudunuzda
36 trilyon hicrede degisiklige neden olurlar! Hiicrelerdeki

bu degisikliklerin etkisi kansere yol acabilir. Sigara icmek
ayrica bagisiklik sisteminizi zayiflatarak kanser hiicreleriyle
savasmanizi zorlastirir. Kanser riskinizi azaltmanin en iyi
yollarindan biri hi¢bir sekilde titin kullanmamaktir. Sigarayi
birakmak icin hicbir zaman gec degildir. Ornegin sigarayi birak-
tiktan sonra Kanser riski azalir ancak bu zaman alir. Ornegin,
akciger kanseri riski sigarayi biraktiktan 10 - 15 yil sonra ancak
yari yariya duser.

2. Alkol: Alkol tiiketimi meme, bas ve boyun, yemek borusu
ve kolorektal kanser riskini artirir. Alkol tiiketiminin her sevi-
yesinde kanser riski vardir, ancak daha agr iciciler daha hafif
icicilere gére daha yliksek kanser riskine sahiptir.

3. Obezite: Son olarak, fazladan kilo almak kanser riskinizi
cesitli sekillerde artirabilir. Fazla viicut agirlig 6strojen ve
insdlini artinr, bu da hiicrelerin béliinme hizini artirabilir ve bu
da kanser riskini artirabilir. Asir viicut agirigi ayni zamanda
enflamasyonla da iliskilidir ve kronik enflamasyon kanser
gelisimi icin bilinen bir risk faktoriidur. Bariatrik cerrahinin
meme, endometriyal ve prostat gibi hormonlarla iliskili kan-
serlerin yani sira pankreas ve kolorektal kanser riskini azalttigi
gosterilmistir. Bununla birlikte, insanlarin atabilecedi daha az
sert adimlar da vardir. Diyet ve egzersizi distindigimuzde,
kilo vermeye yonelik kiicUk strdrdlebilir adimlar en etkili
olanlardr.

Original source (Mayo Clinic):

Preventing cancer with
lifestyle changes!

Itis now well established that almost one in two people will
be diagnosed with some form of cancer during their lifetime.
According to the latest Cancer Progress Report from the
American Association for Cancer Research, about 4 out of 10
cancer cases are associated with preventable risk factors. The
good news is that it is never too late to make lifestyle changes
that can decrease your risk of cancer, and such changes

need not be complicated. Here, we advocate 3 basic lifestyle
changes proven to help prevent cancer. These are;

1. Tobacco

2. Alcohol

3. Obesity

Tobacco, alcohol and obesity can all increase the risk of
developing cancer.

1. Tobacco: Smoked tobacco is strongly linked to cancerin al-
most every part of the body. Smoked tobacco produces about
7,000 chemicals, and when you inhale those chemicals in
your body, they cause alterations in your body’s cells of which
there are 36 trillion! It is the impact of those alterations in

the cells that can lead to cancer. Smoking also weakens your
immune system, making it harder to fight cancer cells. One
of the best ways to lower your cancer risk is to not use any
kind of tobacco. It is never too late to stop smoking. The risk
for cancer after quitting cigarette smoking, for example, goes
down but it takes some time. For example, the risk of lung
cancer drops by half 10 to 15 years after stopping smoking.
2. Alcohol: Consuming alcohol increases the risk of breast,
head and neck, esophageal, and colorectal cancers. At every
level of alcohol consumption, there is cancer risk, but heavier
drinkers have higher cancer risk than lighter drinkers.

3. Obesity: Finally, packing on extra kilos pounds can increase
your risk of cancer in several ways. Excess body weight
increases estrogen and insulin, which can increase the rate
at which cells divide, and this can increase the risk for cancer.
Excess body weight is also associated with inflammation, and
chronic inflammation is a known risk factor for the develop-
ment of cancer. Bariatric surgery has been shown to decrease
risk of hormone-related cancers such as breast, endometrial
and prostate, as well as pancreatic and colorectal cancers.
However, there are less drastic steps people can take. Small
sustainable steps toward weight loss are the most effective
when we think about diet and exercise.

https://newsnetwork.mayoclinic.org/discussion/can-you-prevent-cancer-with-lifestyle-changes/?mc_id=us&utm_
source=pes&utm_medium=e&utm_content=engagement&utm_campaign=mayoclinic&geo=national&placementsite=enter-

prise&invsrc=patloy&cauid=122853
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Peyman Pinar ince

Meme Kanserine Yeni Bir
Ilac Tedavisi Yaklasimi

Peyman, lisans ve yiiksek-lisans egitimini sirasiyla ingiltere’de
University of Nottingham ve Imperial College London da
tamamlad. Egitimlerini, Biyokimya ve Molekler Tip Ustline
tamamlayan Peyman, ardindan doktora egitimi icin adaya geri
dondi ve Kanser Arastirma Vakfnin sagladigi egitim bursu ile
Uluslararasi Kibris Universitesinde (UKU) egitimine devam edi-
yor. Su anda Prof. Dr. Mustafa Camgdz ile birlikte onun meme
kanseri ekibinde, UKU biinyesinde bulunan Biyoteknoloji
Arastirma Merkezinde (BRC) calismalar yapmaktadir. Doktora
projesini, kanser alaninda kapsamli deneyimi bulunan Yrd.
Doc. Dr. Nahit Rizaner ve nanoteknoloji alaninda uzman olan
Dog. Dr. Doga Kavaz danismanliginda gerceklestirmektedir.

Doktora projesinin amaci, bir VGSC Kalici akim engelleyicisi
olan Eleclazine’in anti-metastatik potansiyelini dogrulamak
ve etki mekanizmalarini karakterize etmektir. Arastirma
kapsaminda, test edilen bilesigin potansiyelini ve/veya
0zgulligund arttirmak icin nanoteknolojik yaklasimlar kul-
lanilir. Bu arastirma ile kanserle yasamayi kolaylastirabilecek
bir terapi gelistirilmesi hedefleniyor.

GOgus kanseri hiicreleri de dahil olmak tizere timor hiicrele-
rinde fonksiyonel voltaj kapili sodyum kanallarinin (VGSC'ler)
birkag alt tipi vardir (Fraser ve digerleri, 2021; Yamaci ve
digerleri, 2017). Bu kanallar kanser hiicrelerinin elektriksel
olarak uyarilabilir olmasini saglar ve bu nedenle metastaz ile
iliskilidir (Onkal ve Djamgoz, 2009). Eleklazine, VGSC Kalici
akimini bloke eder ve bu nedenle bir anti-metastatik ilac
gorevi gorebilir (Fraser ve digerleri, 2021) (Sekil 1).

A Novel Drug Treatment
Approach to Breast Cancer

Peyman completed her undergraduate and graduate edu-
cation at the University of Nottingham and Imperial College
London in England, respectively, and she is continuing her
PhD at the Cyprus International University (CIU) in her home
country, TRNC, with the education scholarship provided by
the Cancer Research Foundation. Completing her education
on Biochemistry and Molecular medicine, Peyman continued
working at the Biotechnology Research Centre (BRC) within
CIU with Prof. Mustafa Djamgoz and his team in the field
of breast cancer. The research was carried out under the
supervision of Asst. Prof. Dr. Nahit Rizaner, who has extensive
experience in cancer research and Assoc. Prof. Dr. Doga Kavaz,
who is an expert in nanotechnology.

Aim of this PhD thesis is to validate the anti-metastatic poten-
tial of a pharmacological agent on the metastatic properties
of breast cancer cells and to characterize its mechanism of
action. In addition, nanotechnological techniques are used

to increase the potency and/or specificity of the tested com-
pound. Through this research, it is aimed to develop a therapy
that can make living with cancer easier.

As it is known from the literature, there are many functional
voltage-gated sodium channels in tumor cells especially in
the breast as well as nerve cells (Fraser et al, 2021; Yamaci et
al, 2017). Since these channels are responsible for excitability
and action potential propagation, they are associated with
the metastasis of tumor cells (Onkal & Djamgoz, 2009). It is
thought that Eleclazine, reduces the late sodium current of
the channel and thus prevents metastasis by blocking the
voltage-gated sodium channels on the breast tumor cells
(Fraser et al, 2021) (Figure 1).
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VGSC blokerinin meme tiimorleri lizerindeki potansiyel etki mekanizmasi

Role of VGSC Blocker on Breast cancer
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Sekil 1: Sekil, herhangi bir tedavi olmaksizin, gogus
tlimorlerinde bulunan VGSC kanallarinin, uyarilabilirlik ve
aksiyon potansiyeli yayilimindan sorumlu oldugunu ve goc,
istila gibi pro-metastatik 6zelliklere yol actigini gostermekte-
dir. Ote yandan, meme tiimérii izerindeki VGSC kanallarinin
hedeflenip bloke edilmesiyle kalici sodyum akiminin bloke
edilecedini, dolayisiyla pro-metastatik 6zelliklerin baskila-
nacagini ve kanserin baskilanacagini da gosteriyor.

Bu hipotezi test etmek icin 6nce hem normoksik hem de
hipoksik kosullar altinda 3 farkli dozda Eleclazine kullanilarak
meme kanseri hiicreleri (izerinde toksisite testleri yapildi.
Huicre canliiginin normokside 24 saat sonra azaldigi, buna
karsin hipoksi altinda karsilastirilabilir dozlar test edildiginde
hicre canliiginin %99’un Gzerinde oldugu gézlendi (Sekil
g6sterilmemistir). Bu sonuglar, ilacin toksik olmayan doz-
larinin diger testlerde kullanilmasinin belirlenmesini sagladi.
Daha sonra kalorimetrik bir deney kullanilarak hiicresel
cogalma incelenmistir. Sonuglar su sekildedir; 48 saate kadar
Eleclazine'in etkisizligi nedeniyle hiicre sayilarinda genel

bir artis egilimi vardir, 48 saat sonra 1uM Eleclazine tedavisi
hticre sayilarinda azalma gostermeye baslar ve 72 saat sonra
tlim dozlarda hem normoksi hem de hipoksi altindaki kontrol-
lerle Karsilastinldiginda hiicre sayilarinda 6nemli bir azalma
gbzlemlenebilir. (Sekil 2). Sitotoksisite ve proliferasyonu
kontrol ettikten sonra, ilac umut vaat etti, bu nedenle ilacin
hiicrelerin hareketini yavaslatmada da ve goc 6zelliginde de
etkili olup olmadigini kontrol etmek icin, sirasiyla deneyin
baslangicinda cizilen yaralari ne kadar hizli tamir ettigini
karsilastirarak, ilacin motilite testlerini tamamladik ve sonra
yapay bir zardan ne kadar hizli gé¢ ettiklerine baktik. Sonuglar,
hticrelerin yarayi kontrol hiicrelerinden daha yavas tamir
edebildigini (Sekil 3) ve go¢ eden hiicre sayilarinin azaldigini
(Sekil 4) gosterdi.

Meme Kanserinde VGSC Blokerinin Rolii
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Figure 1: Potential mechanism of action of encap-
sulated VGSC blocker on breast tumors

Figure illustrates that without any treatment, VGSC
channels found on breast tumours are responsible for
excitability and action potential propagation, leading
to pro-metastatic properties such as migration and
invasion. On the other hand, the figure also shows
that by targeting and blocking the VGSC channels

on breast tumor, persistent sodium current would be
blocked, hence pro-metastatic properties would be
inhibited and cancer would be suppressed.

To prove this, first of all, toxicity tests were performed
on breast cancer cells using three (3) different doses
in both normoxic and hypoxic environments. As a
result, cell viability was shown to be decreased to 80%
after treatments in normoxic environment whereas
cell viability was above 99% when same doses were
used in hypoxic environment (Figure not shown).
Accordingly, non-toxic doses of the drug were deter-
mined to be used in other tests.

Afterwards, the effect of Eleclazine on cell prolifera-
tion was examined and the results of the proliferation
experiments are as follows: Up to 48hr, thereis a
general increasing trend in the cell numbers due to
inefficiency of Eleclazine. After 48hr, 1TuM Eleclazine
treatments starts to show a decrease in the cell num-
bers and after 72hrs, a significant reduction can be
observed at all doses in the cell numbers compared
to the controls under both normoxia and hypoxia.
This leads us to the conclusion that the Eleclazine
decreases proliferation (Figure 2).
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Sekil 2: Eleclazine’in meme kanseri hiicreleri lize-
rinde hem normoksik hem de hipoksik kosullar
altinda 72 saat boyunca proliferatif etkisi.

Cubuk grafik, 24 saat (normoksik, hipoksik), 48 saat
(normoksik, hipoksik) ve 72 saat (normoksik, hipoksik)
icin tedaviden sonra hticre sayisini gosterir. Sonuclar,
ortalama * SEM olarak gorintdlenir; Sonuclar 6grenci
t-testi kullanilip analiz edilmistir ve burada *p<0,05 ve
**p<0,005, (kontrol ile karsilastirildiginda), +p<0,05
ve ++p<0,005, (1uM Eleclazine ile Karsilastinldiginda).
Kontrol: tedavi yok.

2 w2z &4
Sekil 3: Eleclazine’in 72 saatlik siire boyunca
hem normoksik hem de hipoksik kosullar altinda
meme Kanseri hiicre hareketliligi lizerindeki rolii.
Eleclazine (1uM, 5uM ve 10 puM) ile tedavi edildikten
sonra meme kanseri hiicrelerinin yara iyilesme sureci-
nin niteliksel analizine yer verilmektedir. Veriler, DMSO
kontrolline normalize edilmis 72 saatlik stire boyunca
(A-B-C) MDA-MB-231 hiicrelerinin hareketlilik indeksi
olarak temsil edilir ve ortalama * SEM (n=3) olarak
gorintilenir; burada *p<0,05 ve **p<0,005, kontrole
kiyasla, TuM Eleklazin ile karsilastirildiginda +p<0,05
ve ++p<0,005 ve 5uM Eleklazin ile karsilastirnldiginda
#p<0,05 ve Ogrenci t-testi kullanilarak analiz edildi.

Figure 2: Proliferative effect of Eleclazine on
breast cancer cells under both normoxic and
hypoxic conditions over 72hr period.

Bar chart shows the number of cells after treating

for 24hrs (normoxic, hypoxic), 48hrs (normoxic,
hypoxic) and 72hrs (normoxic, hypoxic). Results (n=3)
are displayed as mean * SEM (n=3) where *p<0.05
and **p<0.005 compared to control, +p<0.05 and
++p<0.005 compared to 1uM Eleclazine and analysed
using Student’s t-test. Control: no treatment.

Since Eleclazine showed promise in cytotoxicity
and proliferation, the effect of the drug on motility
and migration was tested. The aim was to analyze

if the Eleclazine is effective on slowing down the
movement of the cells. In order to test motility of
the cells, a wound was scratched and the speed of
repair of the wound by the Eleclazine treated cells
was measured. Migration rate of cells were tested by
measuring the speed of migration from an artificial
membrane. Results showed that Eleclazine treated
cells were repaired the wound slower than that of the
control cells (Figure 3) and number of migrated cell
were reduced (Figure 4).

Figure 3: Role of Eleclazine on breast cancer cell
motility under both normoxic and hypoxic condi-
tions over 72hr period.

Qualitative analysis of the wound healing progress of
breast cancer cells after being treated with Eleclazine
(1M, 5uM and 10 pM). Data is represented as motility
index of MDA-MB-231 cells over 72hr period (A-B-C)
normalized to DMSO control and are displayed as
mean * SEM (n=3) where *p<0.05 and **p<0.005
compared to control, +p<0.05 and ++p<0.005 com-
pared to TuM Eleclazine and #p<0.05 compared to
5uM Eleclazine and analysed using Student’s t-test.
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Sekil 4: Eleclazine’in 72 saatlik siire boyunca
hem normoksik hem de hipoksik kosullar altinda
meme kanseri hiicre gociinde rolii.

Hucreler hipoksik ve normoksik kosullar altinda yalniz-
ca 24 saat boyunca DMEM (kontrol), DMSO kontroll
ve 5uM ve 10uM Eleclazine tedavisinde inklbe
edilmistir. Veriler DMSO kontroltine gore normallestir-
ilmis ve 6grencinin t-testi kullanilarak analiz edilmistir
ve ortalama + SEM (n=3) olarak sunulmustur; burada
*p<0,05 ve **p<0,005, kontrol ile Karsilastinldiginda)
‘Kitosan’ ve ‘karboksi-metil-Kitosan’ ad verilen bir
madde kullanilarak, timére ulastiginda salinmasi icin
kullanilacak ilacin iceri ytiklenmesini saglamak icin
nano-partikiller basariyla sentezlenmistir. (Moham-
med, M.A. ve ark. 2017). Kitosan ve karboksi-metil
Kitosan nanoparcaciklari sirasiyla 1um ve 0.2um’den
kicuk, yaklasik 36,37 mV zeta potansiyelleri ile
basarili bir sekilde tasarlanmistir (Sekil goster-
ilmemistir). Nanopartikdllerin olusumu ayrica FTIR

ve XRD verileri ile karakterize edildi (Sekil goster-
ilmemistir).

Sonraki deneysel asamalarda, ilac nanopartikullere
yiiklendi ve salim testleri yapild. ilacin %100°G 10
guin icinde her iki nanopartikilden de salinmayi
basardi (Sekil gosterilmemistir). Daha sonra son olarak
ilact nanoteknolojiyle birlestirerek test ettik. Nihai
hedefimiz ilacin kendi basina oldugu kadar etkili olup
olmayacagini 6grenmekti. Sonuclar basariliydi ve
kapsullenmis ilac, 48. saatte hicrelerin hareketlilik
indeksinde umut verici 6nemli azalmalar gosterdi
(Sekil 5), bu da Eleclazine’in bir kisminin hiicrelerden
salinip etki edebildigi anlamina geliyor. Dolayisiyla
ilac tedavisi ve nanoteknolojinin bu kombinasyonu
gelecek vadeden bir ¢c6ziim olabilir.

Normalied Cell Number

Hypoxia

Figure 4: Role of Eleclazine on breast cancer

cell migration under both normoxic and hypoxic
conditions over 72hr period.

Cells were incubated in DMEM only (control), DMSO
control and 5, and 10uM Eleclazine treatment for only
24h under hypoxic and normoxic conditions. Data is
normalized to DMSO control and analysed using the
student’s t-test and presented as mean * SEM (n=3)
where *p<0.05, and **p<0.005 when compared to
the control). According to the bar graph, migrated cell
numbers are reducing with increasing dosage and
more in hypoxia.

In the next phase of my PhD thesis, by using a
substance called ‘Chitosan’ and ‘carboxy-methyl-Chi-
tosan’ nano-particles were designed to enable drug
loading inside which will then be used to release the
drug when it reaches the tumor. Chitosan and car-
boxy-methyl Chitosan nanoparticles were successful-
ly designed smaller than 1pum and 0.2um respectively
with zeta potentials approximately around 36,37 mV
(Figure not shown). Formation of nanoparticles were
further characterized by FTIR and XRD data (Figure
not shown).

In the next experimental stages, Eleclazine was
loaded in nanoparticles and release tests were
performed. 100% of the drug was able to release from
both nanoparticles within 10 days (Figure not shown).
Then finally, we tested the drug by combining it with
nanotechnology which was the ultimate goal to find
out if it the drug will be as effective as it was on its
own. The results were successful and encapsulated
Eleclazine showed significant reductions in motility
index of the cells at 48th hour (Figure 5). These results
show that Eleclazine was released from the cells and
act upon the cells.
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Sekil 5: Eleclazine’in 72 saatlik siire boyunca
hem normoksik hem de hipoksik kosullar altinda
meme Kanseri hiicre gociinde rolii.

Veriler, yalnizca hipoksik kosullar altinda (A, B, C) 72
saatlik bir stire boyunca MDA-MB-231 hticrelerinin
hareketlilik indeksi olarak saglanmistir ve uygun
kontrollere gére normallestirilmistir. (Eleclazine’in
normalizasyonu DMSO kontroliine; Elc-Ch-Np’nin
Ch-Np’ye ve Elc-CMCh-Np’nin CMCh-Np’ye nor-
malizasyonudur.) Veriler, 6grenci t-testi kullanilarak
analiz edildi ve ortalama * SEM olarak sunuldu
(n=3) burada *p<0,05 ve **p<0,005 (kontrolile
karsilastirildiginda).

References

Motility Index (Mol)

Figure 5: Effect of Eleclazine with and without
encapsulation into chitosan (Ch-Np) and car-
boxymethyl-chitosan (CMCh-Np) on MDA MB 231.
Data is provided as the MDA-MB-231 cells’ motility
index over a 72-hour period under hypoxic condition
only (A, B, C), normalized to the appropriate controls.
(The normalization of Eleclazine is to DMSO control;
that of Elc-Ch-Np to Ch-Np and Elc-CMCh-Np to
CMCh-Np.) The data were analysed using the student’s
t-test and presented as mean = SEM (n=3) where
*p<0.05, and **p<0.005 when compared to the
control

With this study, we can conclude that the combination
of Eleclazine therapy and nanotechnology can be a
promising future solution.
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Honeybee Silk and Chitosan:
A Promising Biocomposite
for Wound Healing Applications

Bal Aris! ipegi ve Kitosan:
Yara lyilestirme Uygulamalari icin
Gelecek Vaat Eden Bir Biyokompozit

Sual Tatlisulu 1994 yilinda Girne’de dogdu ve lise 6grenimini
19 Mayis Tirk Maarif Koleji'nde gordu. Lisans egitimini

2016 yiinda Hacettepe Universitesi Biyoloji Boliminde
tamamladi. Alaninda uzmanlasmis bir medikal laboratuvarda
iki yil boyunca mesleki deneyim ve saha becerileri kazand.
Yiiksek lisansini ise Uluslararasi Kibris Universitesinde (UKU)
2019 yiinda tamamladi ve yiiksek lisans egitimi sirasinda
UKU Temel ve insani Bilimler Bolimirnde arastirma gorevlisi
olarak calisti. Yiiksek lisans tez projesinde, Kibris propolisinin
etanolik ekstraktlarinin icerigi ve MCF-7 ve MDA-MD-231
insan meme kanseri hiicreleri Gzerindeki proliferatif etkileri
Gzerinde calisti.

Sual, bu deneyimlerden bir dizi degerli beceri kazandi.

Bu beceriler arasinda etkili iletisim ve sunum becerileri,

ekip calismasi ve yonetim yeterlilikleri, problem analizi ve
alternatif ¢6ztimler Gretme yer almaktadir. Ek olarak Sual, fikir
gelistirme, arastirma, etkili bilgi toplama, zaman y6netimi,
organizasyon ve planlama, inisiyatif alma, analitik ve pratik
problem ¢6zme ve inovatif stratejiler gelistirme alanlarinda da
beceriler gelistirdi.

Doktora programina 2019 yilinda UKU Biyomiihendislik
Anabilim Dalrnda Kanser Arastirma Vakfi (KAV) bursiyeri olarak
basladi. Ders gereKliliklerini, doktora yeterlilik sinavini ve dok-
tora arastirmasini Biyoteknoloji Arastirma Merkezi'nde (BRC),
Dog. Dr. Erkay Ozgér danismanliginda basariyla tamamladi.
Sual doktora arastirmasini alaninda etkin bilimsel bir dergide
arastirmasini tam metin olarak yayinladi (Tatlisuly, S., et al
2024).

Sual Tatlisulu was born in Kyrenia in 1994 and completed her
high school education at 19 Mayis Turkish Maarif College.

She completed her undergraduate education in Biology

at Hacettepe University in 2016. She gained professional
experience and field skills for two years in a specialized
medical laboratory. She completed her master’s degree at the
Cyprus International University (CIU) in 2019 and worked as
aresearch assistant in the Department of Basic and Human
Sciences during her master’s studies. Her master’s thesis
project focused on the content of ethanolic extracts of Cyprus
propolis and their proliferative effects on MCF-7 and MDA-
MD-231 human breast cancer cells.

Sual gained a range of valuable skills from these experiences.
These skills included effective communication and presen-
tation abilities, teamwork and management proficiencies,
and problem analysis and generation of alternative solutions.
Additionally, Sual developed skills also in ideation, research,
effective information gathering, time management, organi-
zation and planning, initiative-taking, analytical and practical
problem-solving, and innovation strategy development.

Sual began her doctoral program in the Department of
Biomedical Engineering at ClU with a Cancer Research Foun-
dation (KAV) scholarship in 2019. She successfully completed
the course requirements, doctoral qualification exam and
doctoral research at the Biotechnology Research Center (BRC)
under the supervision of Assoc. Prof. Dr. Erkay Ozgor. Sual
published her PhD research in an influential scientific journal
as a full text (Tatlisuly, S., et al 2024).
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Kronik inflamasyon, belirli kanser tirlerinin olusu-
munu tetikleyebilir ve kanser olusumunu dogrudan
etkilemese de DNA hasarina ve diger genetik degisik-
liklere neden olabilir. Kronik inflamasyonu 6nlemek
icin acik yaralarin etkin yonetimi 6nemlidir. Sual,
doktora projesi kapsaminda yara iyilestirme GriinG
olarak bir biyomateryal gelistirdi.

Bu arastirmada, yeni bir doku iskelesi Gretilmis ve
yara iyilestirici irlin olma potansiyeli arastirilmistir.
Uretimde daha 6nce kullanilmamis bir polimer

olan ariipegi (HS) izole edilmis ve CH-HS kompoziti
(yapay ekstraselller matris) olusturmak icin bilinen
bir polimer olan kitosan (CH) ile birlestirilmistir.
Farkli konsantrasyonlarda Uretilen Griinler Taramali
Elektron Mikroskobu, Fourier Déndstimli Kizilotesi
Spektroskobi ve X-isinlari Difraktometresi analizleri
kullanilarak karakterize edilmis, gézenek blyUkLigi
ve sisme oranlari da hesaplanarak hiicre tutulumu
icin en uygun ornek secilmistir. Ardindan, antimikro-
biyal, antibiyofilm, antioksidan ve sitotoksisite testleri
yapilmistir.

Transmitance (%)

Sekil 1: CH-HS uretiminin sematik gsterimi (A)
HS’nin XRD deseni 26=20.2'de ipek fibroininin tipik
kristal yapisini géstermektedir (B) ve CH, HS ve CH-HS
kompozitinin FTIR spektrumlari HS'nin fonksiyo-

nel gruplarinin belirgin piklerini gostermektedir
(@amid1=1629 cm-1; amid 11=1406 cm-1) (C) 72 saat
boyunca CH-HS'nin sisme orani (D) (Tatlisulu el. al.,
2024)

Chronic inflammation can trigger the formation of
certain types of cancer, and although it may not di-
rectly affect cancer formation, it can cause DNA dam-
age and other genetic changes. To prevent chronic
inflammation effective management of open wounds
isimportant. Sual has developed a biomaterial as a
wound healing product in her PhD project.

In this research, a new scaffold was produced and
investigated for its potential as a wound healing
product. A previously unused polymer honeybee silk
(HS) was isolated and combined with chitosan (CH),

a known polymer, to produce CH-HS composite (an
artificial extracellular matrix). Samples produced at
different concentrations were characterized using
Scanning Electron Microscope, Fourier Transform
Infrared Spectroscopy, and X-Ray Diffraction analysis,
and the most suitable sample for cell adhesion was
selected by analysed the pore size and swelling ratios.
Antimicrobial, antibiofilm, antioxidant, and cytotoxici-
ty tests were then performed.

Figure 1: Schematic representation of the CH-HS
production (A) XRD pattern of HS shows typical
crystalline structure of silk fibroin at 26=20.2 (B) and
FTIR spectra of CH, HS and CH-HS composite shows
distinctive peaks of functional groups of HS (am-
ide1=1629 cm-1; amide 11=1406 cm-1) (C) Swelling
ratio of CH-HS for 72 h (D)
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Antimikrobiyal ve Antibiofilm Etkisi

Antimikrobiyal ve antibiofilm testlerinde, en yaygin
enfeksiyona neden olan Escherichia coli ve Pseu-
domonas aeruginosa bakterileri kullanitmistir. XTT
kolorimetrik yontemi kullanilarak yapilan antimikrobi-
yal test, Gretilen Urinlerin her iki bakteri tdriine karsi
yuksek diizeyde antibakteriyel etkiye sahip oldugunu
gosterdi. Minimum inhibitor konsantrasyon (MIC)
degeri, bu deneyin sonuglarindan belirlendi ve sub-
MIC degerleri, biyofilm olusumunun inhibisyonunu
gostermek icin kullanildi. CH-HS, antimikrobiyal etki-
nin yani sira anti-biyofilm aktivitesi de gosterdi. Yara
bolgesinin bakteri icermemesi ve biyofilm olusturma-
masl yara iyilesmesi ve tedavisi icin cok onemlidir.

Antioksidan Etki

Asiri ve kontrolsliz oksidatif stres, yara iyilesme
surecinde yer alan hiicrelerin islevini bozarak kronik
iyilesmeyen yaralara neden olur. Oksidatif stres ve
inflamasyon yakindan iliskili patofizyolojik stireclerdir
ve biri digerini kolayca tetikleyebilmektedir. CH-HS
Urlininln antioksidan ézelligini belirlenmek icin
DDPH serbest radikal analizi kullanildi. Bunun icin,
kantitatif (dot-blot staining) ve kalitatif (scavencing
aktivitesi) analizler yapilmistir. Sonuclarda %42’lik bir
antioksidan aktivite saptanmistir.

In-vitro Sitotoksisite

Son olarak, CH-HS'nin hticre yapismasi tizerindeki
etkisini degerlendirmek icin MDA-MD-231 hicreleri
kullanildi. Hlcre canliligi deneyi, hiicre yogunlugu
ve hiicre uzamas 48 saat boyunca incelendi. Uriin
eklenmemis kontrole kiyasla, CH-HS Uzerine ekilen
htcrelerin hiicre yapismasi ve proliferasyonun daha
fazla oldugu gézlemlenmistir. Olii hiicrelerin olma-
masl, CH-HS kompzitinin toksik olmadigini dogruladi.

Anti-microbial and Anti-biofilm effect

Escherichia coli and Pseudomonas aeruginosa, the
most common bacteria causing infection, were used
in antimicrobial and antibiofilm tests. The antimicro-
bial test using the XTT colorimetric method showed
that the products produced had a high level of anti-
bacterial activity against both types of bacteria. The
minimum inhibitory concentration (MIC) value was
determined from the results of this experiment, and
sub-MIC values were used to demonstrate inhibition
of biofilm formation. The CH-HS showed antibiofilm
activity, besides the antimicrobial effect. It is crucial
for wound healing and treatment that the wound area
is free of bacteria and that it does not form biofilms.

Antioxidant effect

In addition, excessive and uncontrolled oxidative
stress disrupts the function of cells involved in the
wound healing process, leading to chronic non-heal-
ing wounds. Oxidative stress and inflammation are
closely related pathophysiological processes, and
one can easily trigger the other. The DPPH free radical
method was used to determine the antioxidant prop-
erties of the A-ECM product. Quantitative (dot-blot
staining) and qualitative (scavenging activity) analyses
were also performed. The results revealed an anti-oxi-
dant activity level of 42%.

In-vitro Cytotoxicity

Finally, human breast cancer MDA-MD-231 cells
were used to evaluate the effect of the A-ECM on cell
adhesion. Cell viability assay, cell intensity and cell
elongation were examined over 48 hours. Cell adhe-
sion and proliferation were higher when cells were
plated on CH-HS, compared to the untreated control.
The absence of dead cells confirmed that CH-HS was
non-toxic.
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Sonug

%1 CH konsantrasyonunda 1:1 oraninda en kii¢clik gézenek
boyutu ortalama 70,7 um olarak belirlendi. H2S ve CH-HS'nin
antioksidan 6zellikleri gosterilmistir. CH-HS, Escherichia coli
ve Pseudomonas aeruginosa'ya karsi antibakteriyel aktivitenin
yani sira biyofilm olusumunun inhibisyonu ve olgun biyofilm-
in yok edilmesini gosterdi. Ek olarak MDA-MB-231 hiicreleri,
CH-HS'ye 24 saat ve 48 saat boyunca ekildiginde 6nemli
Olctide uzamis ve daha yogun gorintyordu.

Bu calisma, gelecek vadeden ancak yeterince kullanilmayan
bir malzeme olan bal arisi ipedinin doku mihendisliginde
kullanilabilirligini ve gelecekteki calismalar icin potansi-
yelini ortaya koydu. Kullanilan malzemeler ve umut verici
sonuglarimiz géz 6niine alindiginda, sentezlenen CH-HS
iskelesinin, yara iyilesmesi icin gelecekteki biyomedikal
uygulamalarda faydali olabilecek mikrobiyolojik ve hiicresel
etkilere sahip oldugu gézlemlendi.

Conclusion

The smallest pore size was determined to be 70.7 um on av-
erage at a ratio of 1:1 at 1% CH concentration. The antioxidant
properties of HS and CH-HS were shown. The CH-HS showed
antibacterial activity against Escherichia coli and Pseudomo-
nas aeruginosa, as well as inhibition of biofilm formation and
destruction of mature biofilm. Additionally, the MDA-MB-231
cells appeared significantly elongated and denser when
seeded on the CH-HS over 24 h and 48 h.

This study demonstrated the usability of honeybee silk, a
promising but underutilized material, in tissue engineering
and its potential for future studies. Considering the materials
used and our promising results, the synthesized CH-HS
scaffold was observed to have microbiological and cellular
effects that may be useful in future biomedical applications
for wound healing.

Antibacteri Antibacteri Antibiofil  Antibiofil Antioxidan Cytocompatibility
al Effecton al Effecton m Effect m Effect t Effect on MDA-MB-231
E. coli P. onE.coli onP.
BFR MBE BFR MBE Elongatio Intensity
CH +(MIC: +(MIC: 80% - 8% - 39% X X
6.25) 3.125)
HS - - - - - - 67% X X
CH- +(MIC: + (MIC: 83% - 8% 15% 44% 32% (24h) 20%
HS 12.5) 6.25) 44% (48h)  (24h)
33%
(48h)

Tablo 1: CH-HS'nin genel antibakteriyel, antibiyofilm, antioksidan ve sitokompatibilite 6zellikleri ile CH ve HS'nin karsilastirilmasi
Table 1: Overall antibacterial, antibiofilm, antioxidant and cytocompatibility properties of CH-HS with the comparison of CH and HS

(BFR: Biofilm formasyon azalmasi, MBE: Olgunlasmis biyofilm eradikasyonu, +: materyalin varligy, -: materyalin

yoklugu, x: calisilmad). (Tatlisulu el. al., 2024)

BFR: Biofilm formation reduction, MBE: Maturated biofilm eradication, +; presence of property, —; absence of property, x; not

studied
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Cocukluk cagi kanseri, Noroblastom

v

icin yeni bir tedavi yaklasimi

v

Mustafa Cavusoglu 1996’da Gazimagusa'da dogdu. Lise
editimini Gazimagusa Tirk Maarif Kolejinde tamamladiktan
sonra lisans egitimini BSc Biomedical Science alaninda,
melanoma Uzerine yaptidi tez calismasi ile The University of
Hull'da tamamladi. Kanser arastirmalarina duydugu ilgiden
dolay yliksek lisansint MSc Cancer Biology and Therapeutics
alaninda Cardiff University’de tamamladi. Yiksek lisans arastir-
masi icin University Hospital of Wales adli Galler'in en 6nemli
iniversite hastanesi ve arastirma laboratuvarlarinin bulun-
dugu merkezde gérev aldi. Cardiff University'nin University of
Beijing ile anlasmali oldugu Cardiff China Medical Research
Centre (CCMRC) laboratuvarinda, potansiyel olarak Pankreas
kanserinin agresifliginde rol oynadigi diistintilen molekiler
mekanizmalar Gzerinde calismalar yapti. Mustafa’nin dahil
oldugu bu arastirma halen CCMRC blinyesinde devam et-
mekte olup, pankreas kanserinin istilaci karakteri ve metastaz
kapasitesi gibi 6zelliklere katki saglayan genler hakkinda bilgi
saglayacagdi beklenmektedir.

Mustafa su an Uluslarasi Kibris Universitesinde Biyomiihendis-
lik bolimiinde doktora yapmakta ve kanser arastirmalarina,
Dog. Dr. Nahit Rizaner danismanligi ile Néroblastom kanseri
alaninda devam etmektedir. Doktora arastirmasi, Kanser
Arastirma Vakfi (KAV) ve Siileyman Cengiz Eminoglu Vakfi
(“Cengo-V") ortaklidi ile desteklenmektedir. Bu arastirmada,
insan néroblastom hiicre hatlar tGizerinde spesifik bir embri-
yonik voltaj kapili sodyum kanalinin (VGSC) roli arastirilacak-
tir. Gectigimiz yil Mustafa, Kibris Noroloji ve Genetik Enstitlisi
(CING), Kanser Genetigi, Tedavi ve Ultrastriktirel Patoloji
BGlUmi (CGTUP) ile is birligi yapti ve bazi deneyleri bu tesis-
lerde stirdiirddi. Bu stire zarfinda Mustafa, farkli kanser hiicresi
hatlarinda Nav1.5 sodyum kanalinin varligini arastirdi.

A novel approach to understanding
and treating the childhood cancer,
Neuroblastoma

Mustafa was born in Famagusta in 1996. He graduated from
Gazimagusa Turk Maarif College and following this, he com-
pleted his BSc degree in Biomedical Sciences at the University
of Hull with a final-year project on Melanoma. After that,

he followed his passion about cancer research and went to
Cardiff University for a MSc Cancer Biology and Therapeutics.
During his post-graduate research, he had the chance to

work in the University Hospital of Wales, which is the biggest
university hospital and important research centre in Wales.
There, he worked in the Cardiff China Medical Research
Centre (CCMRC) laboratory. This is the official collaboration of
Cardiff University with University of Beijing to investigate the
molecular mechanisms of pancreatic cancer aggressiveness.
The study that Mustafa was involved in is still ongoing in
CCMRC and important findings are expected regarding the
genes involved in the invasiveness and metastasis ability of
pancreatic cancer.

Currently, Mustafa is doing his PhD in Bioengineering at Cy-
prus International University and continuing cancer research
in neuroblastoma cancer under the supervision of Assoc.
Prof. Dr. Nahit Rizaner. His PhD research is supported jointly
by the Cancer Research Foundation (KAV) and the Suleyman
Cengiz Eminoglu Foundation (“Cengo-V"). In this research,
the role of a specific neonatal voltage-gated sodium channel
(VGSC) will be investigated on human neuroblastoma cell
lines. Last year, Mustafa has collaborated with The Cyprus
Institute of Neurology and Genetics, Department of Cancer
Genetics, Therapeutics & Ultrastructural Pathology (CGTUP)
and continued some of the experiments at this facility. During
this period, Mustafa investigated Nav1.5 sodium channel
availability in different cancer cell lines.
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Noroblastoma nedir?

Noroblastom kanseri, cocuklarin gelismekte olan sempatik
sinir sisteminde neoplastik noral krest hiicrelerinin genisle-
mesini temsil eden en yaygin ekstrakraniyal timardur.
Primer timor genellikle sempatik zincirde baslamaktadir

ve teshis edilen vakalarin buytik cogunlugunda bobrek Ustu
bezlerde ortaya ¢ikmaktadir. Nroblastom sireci (prognosis),
hastaligin metastatik kabiliyeti ve ayni zamanda tedavilere
karsi gosterdigi direnc nedeniyle daha zorlayicidir (Arendonk
ve Chung, 2019).

Sekil 1: Noroblastom ¢ogunlukla bobrek stii bez-
lerde ortaya ¢ikmaktadir. Bobrek Ustii bezleri ve sinir
hticreleri ayni kokene sahiptir.

Cocuklarda gorilen Néroblastom vakalarinin coguna
5 yasindan Once, en yaygin olarak da 18 ila 22 ay
arasinda teshis konur. Tani yasi, hastaligin seyrini
belirlemek icin dnemlidir. 18 aydan 6nceki vakalar,
hastaligin kendiliginden gerileme olasiliginin ylksek
oldugunu gosterir veya cerrahi midahale ile basarili
bir sekilde tedavi edilir. Ancak ilerleyen yaslarda
cocuklarda tedavilere direng gosteren agresif timorler
gelisme olasiligi daha fazladir. ALK, ATRX, TP53 gibi
gen mutasyonlari ve ayrica MYCN amplifikasyonu,
Néroblastomun altinda yatan nedenlerden bazilanidir
(Fetahu ve Taschner-Mandi, 2021).

What is neuroblastoma?

Neuroblastoma cancer is the most common extracranial solid
tumour that represents the expansion of neoplastic neural
crest cells in the developing sympathetic nervous system

of children. Primary tumour can arise in sympathetic chain,
more specifically it can be found on adrenal glands. The prog-
nosis of the disease is poor due to its metastatic potential and
resistance to treatments (Arendonk and Chung, 2019).

—— Adrenal Gland
—» Neuroblastoma

Figure 1: Neuroblastoma most commonly arise from adrenal
glands. Adrenal glands have similar origins to nerve cells.

The majority of the neuroblastoma cases in children is
diagnosed before 5 years of age, most commonly between

18 and 22 months. Age of diagnosis is important to indicate
the disease prognosis: in cases before 18 months the disease
most likely regress spontaneously or is treated with surgery
successfully. However, with increasing age, children have
more chance to develop aggressive tumours that show resis-
tance against treatment. Mutations and rearrangements on
the genes such as, ALK, ATRX, TP53 and also the amplification
of MYCN are some of the underlying causes of neuroblastoma
(Fetahu and Taschner-Mandi, 2021).
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Sekil 2: SH-SY5Y Néroblastom hiicrelerinin mikroskop
altinda gorinimu

Doktora calismasi:

Bu projede, yeni bir hedef olan neonatal (n) Nav1.5'in
Noroblastom hiicreleri ve dokularinda ekspresyonunu
ve fonksiyonel roliint belirlemeyi amaglamaktayiz.
Bu yaklasim, Néroblastomun daha iyi yonetimi igin
yeni klinik olasiliklar (erken tani ve toksik olmayan
tedavi) saglamayi vaat etmektedir. Arastirma hipotezi
ise, fonksiyonel nNav1.5 ekspresyonunun baskilan-
maslyla Noroblastom hiicrelerinin istila ve metastaz
kabiliyetinin azalacagidir. Bu hipotezi test etmek icin
hticre kiltrd, molekdler biyoloji deneyleri, gen sus-
turma, proliferasyon testi, istila testi ve metastaz testi
gibi fonksiyonel testler yapilacaktir (Angus ve Ruben,
2019). Bunlara ek olarak, arastirmamizin ana hedefi
olan embryonik Nav 1.5 icin monoklonal antikor
(iretim asamasindadir.

Figure 2: SH-SY5Y neuroblastoma cells seen under
the microscope

My PhD project

In this project, we aim to determine the expression
and functional role of a novel target, neonatal (n)
Nav1.5 in neuroblastoma cells and tissues. This
approach promises to enable new clinical possibilities
(early diagnosis and non-toxic therapy) for better
management of neuroblastoma. The hypothesis is
that invasion and migration ability of the neuroblasto-
ma cells could be reduced by suppressing functional
nNav1.5 expression. To test this hypothesis, cell
culture, molecular biology experiments, gene silenc-
ing and functional tests such as proliferation assay,
invasion assay and migration assay will be carried out
(Angus and Ruben, 2019). A nNav1.5-specific mono-
clonal antibody is also in production.
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Sekil 3: Hiicrelere uzun stireli sodyum iyon girisi ndroblas-
tomun agresifligini artirmaktadir.

Son bulgulara gére, depolarizasyon asamasindakikalici
sodyum akimi, hiicre i¢i sodyum iyon seviyesinde artisa
neden olmaktadir. Bu durum, kanserin agresifligini
artirmaktadir.

Bu kanalin Noroblastom hiicreleri tizerindeki mevcudiye-
tini belirlemek icin ilk adimlar atilmis ve SCN5A geninin
ekspresyonunu saptamak icin RT-PCR teknigi kullanilmistir.
i-Su siralarda Western Blot (WB) ve immiinositokimya (ICC)
yontemleri kullanilarak nNav1.5 proteinin tespiti ve hiicre
hatlarinda lokalizasyonu (izerinde ¢alismalar stirmektedir.
Hedef proteinin basarili bir sekilde tespit edilmesinden
sonra, nNav1.5 ekspresyonunun Noroblastom hiicreleri
Gzerindeki fonksiyonel rolini belirleyebilmek igin siRNA
(gen susturma) ile tedavi edilecektir.

Sonug olarak, nNav1.5 ekspresyonunun Noroblastomdaki
rolt hakkinda pek ¢ok bilinmeyenin kesfedilmesi hedeflen-
mektedir. nNav1.5'in hem hastaligin erken bir biyobelirteci
hem de uzun vadeli, toksik yan etki bulundurmayan te-
daviyi mimkin kilmak icin yeni bir terapétik hedef olarak
kullanilabilmesi amaglanmaktadir.
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Figure 3: Prolonged sodium influx into neuroblastoma
cells increases aggressiveness. According to recent
findings, persistent current in depolarisation stage causes
anincrease in the cell sodium ion level. This leads to cancer
aggressiveness.

Initial steps to determine the availability of these channel
on neuroblastoma cells have been started, and RT-PCR
technique is used to detect the expression of SCN5A gene.
Currently, Western Blotting (WB) and Immunocytochemistry
(ICC) methods are being carried out to detect the nNav1.5
protein and to localise it in the cell lines. Once we confirm
presence of the protein the cells will be treated with sSiRNA
(gene silencing) to analyze the functional role of nNav1.5
expression in neuroblastoma cells.

In conclusion, many unknowns about the role of nNav1.5
expression in neuroblastoma are expected to be discov-

ered in this study. In light of the findings, nNav1.5 could be
used as both an early biomarker of the disease and a novel
therapeutic target to achieve long-term, non-toxic treatment
of neuroblastoma.

els in cancer and their potential mechanisms of action. Channels,
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the epigenome. Cancer and Metastasis Reviews, 40(1), pp.173-
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Kanser tedavisine nanoteknoloji

(Hidrojel) yaklasimi

Nurten, 1995 yilinda Lefkosa’da dogdu. Lise egitimini Lefkosa

Turk Lisesi'nde tamamladiktan sonra, lisans egitimini Uluslararasi
Kibnis Universitesi (UKU) Biyomiihendislik alaninda, yiiksek lisans
egitimini de UKU'de ayni alanda tamamladi. Lisans egitimi sirasinda

tezinde Kati Lipid Nanopartikdillerin Sentezi tizerine calismis ve YUk-

sek Lisansinda Doku Miihendisligi Uygulamalarinda ilac Tasinimina
Yonelik UV Capraz Baglanabilir Hidrojeller tasarlamistir. Lisans
egitimini tamamladiktan sonra UKU Biyoteknoloji ve Arastirma
Merkezi'nde Laboratuvar Teknisyeni olarak basladi.

Bu arastirma, doktora tezi cercevesinde, kanser arastirmasi ve
nanoteknoloji alaninda genis deneyime sahip olan Dog. Dr. Doga
Kavaz danismanliginda yiritilmektedir. KAV'dan kismi destek alan
calismanin amaci, hedeflenen ila¢ dagitimi ve insan akciger kanseri
hicrelerine yonelik tedavi maddesi olarak propolis ekstraktinin
kontrolli salinimi icin en uygulanabilir hidrojel-karbon kuantum
noktalari kompozitini tasarlamaktir. 'Polimer bazli nanotasiyicilarin
goriintlileme ve terapdtik yaklasimlarla tasarimi ve sentezi, kanser
nanoterapétiklerinin baslica ilgi odagi olmustur. Diger nano-
tastyicilarla karsilastinildiginda hidrojeller, saglamuk, gozeneklilik,
ayarlanabilir capraz baglanma yogunlugu, sisme davranisi ve
biyolojik ortamda stabilite gibi benzersiz fiziksel 6zelliklere sahiptir.
Bu avantajlar onlar hem goriintileme hem de es zamanli olarak
ilaclar icin ideal bir sistem haline getiriyor. 2Karbon kuantum nokta-
larinin ylizey modifikasyonundaki son gelismeler, bunlarin kanser
goriintlilemede potansiyel uygulamasini mimkin kitmaktadir.
Ote yandan propolis, insanda ve tipta kullanim potansiyeli biiy(ik
olan dogal bir triindur. 3Propolis (ar tutkali), bal arilarinin canli
bitkilerden toplayip balmumu ile karistirip yuvalarinin yapiminda ve
adaptasyonunda kullandiklar yapiskan koyu renkli bir malzemedir.
Ayrica kovan icindeki bakteri ve kif varliginin disaridaki atmosfere
gore daha dlslk olmasindan sorumludur. Mikroorganizmalara
karsi etki géstermesi propolisin 6nemli bir 6zelligidir ve farmasétik

Ozellikleri nedeniyle eski caglardan beri insanlar tarafindan kullanil-

maktadir. Propolis antibakteriyel, antifungal ve antiviral 6zelliklere
ve antiinflamatuar, antitilser, lokal anestezik, hepatoprotektif,
antitmor, imminostimdlan vb. gibi diger bir¢ok yararli biyolojik
aktiviteye sahiptir.

s

n ASINA AMCA BSc MSc

A nanotechnology (hydrogel)
approach to cancer treatment

Nurten was born in Nicosia in 1995. After completing her high
school education at Nicosia Turkish High School, she completed
her undergraduate education in the Cyprus International University
(CIV) in Bioengineering and her master's degree in the same field
also at CIU. During her undergraduate studies, she worked on the
Synthesis of Solid Lipid Nanoparticles and designed UV Crosslink-
able Hydrogels for Drug Delivery in Tissue Engineering Applications
in her Master’s Thesis. After completing her undergraduate degree,
she started as a laboratory technician at the CIU, Biotechnology
and Research Centre.

This research is being carried as a PhD project under the supervision
of Assoc. Prof. Dr. Doga Kavaz who has extensive experience in
cancer research and nanotechnology. The purpose of the study,
which receives partial support from KAV, is to design most applica-
ble hydrogel-carbon quantum dots composite for targeted drug
delivery and controlled release of propolis extract as treating agent
for human lung cancer cells. 'Design and synthesis of polymer
based nanocarriers with imaging and therapeutic approaches have
been of leading interest for cancer nanotheranostics. Compared to
other nanocarriers, hydrogels possess unique physical properties
like robustness, porosity, tunable cross-linking density, swelling
behavior and stability in biological milieu. These advantages make
them an ideal system both forimaging and, simultaneously, drugs.
2Recent developments in surface modification of carbon quantum
dots enable their potential application in cancerimaging. On the
other hand, propolis is a natural product with a great potential for
use in human and medicine. *Propolis (bee glue) is a sticky dark co-
loured material that honeybees collect from living plants, mix with
wax and use in construction and adaptation of their nests. Also, it is
responsible for the lower incidence of bacteria and moulds within
the hive than in the atmosphere outside. The action against micro-
organisms is an essential characteristic of propolis and it has been
used by human beings since ancient times for its pharmaceutical
properties. Propolis possesses antibacterial, antifungal and antiviral
properties and many other beneficial biological activities such as
anti-inflammatory, antiulcer, local anaesthetic, hepatoprotective,
antitumor, immunostimulant, etc.
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Yontemler

Uretilen hidrojelin karakterizasyonu icin cesitli
cihazlar kullanildi (Sekil 1). Yizey morfolojisi ve
gozenek yapisi igin Taramali Elektron Mikroskobu
(SEM), organik iceriklerin belirlenmesi icin Fourier
Donlisiimi Kiziltesi Spektroskopisi (FTIR) kullanildi.
Sisme ve bozunma oranlari da belirlendi. Hidrojellerin
olasi sitotoksisitesi, insan meme kanseri MDA-MB-231
hticre hattina karsi bir hiicre canliligi analizi ile
belirlendi. Sitotoksisite 24, 48, 72, 96 ve 168 saatlik
tedavi boyunca test edildi. Su anda Kuantum-nokta
sentezi devam ediyor. Kuantum noktalarinin meme
kanseri MDA-MB-231 hticre hattina Kars sitotoksik
etkisi arastirilacaktir. ilac yiikleme analizi ve ilac salim
etkinligi Nanodrop spektrofotometre kullanilarak
analiz edilecektir.

Activated

Carbon i

TTDDA

+

HNO,

— ssss -

Methods

Various devices were used for the characterization

of the hydrogel produced (Figure 1). Scanning
Electron Microscopy (SEM) was used for the surface
morphology and pore structure, Fourier Transform
Infrared Spectroscopy (FTIR) were used to identify
the organic contents. Swelling and Degradation ratios
were also determined. The possible cytotoxicity of
the hydrogels was determined by a cell viability assay
against the human breast cancer MDA-MB-231 cell
line. Cytotoxicity was tested over 24, 48,72, 96 and
168 hours of treatment. Currently, Quantum-dots
synthesis is carrying on. The cytotoxic effect of the
quantum dots against breast cancer MDA-MB-231
cell line will be investigated. Drug loading analysis
and drug release efficiency will be analysed by using
Nanodrop spectrophotometer.

UV-Crosslinking

PEGDMA-CQDs

PEGDMA Hydrogels

Sekil 1: Hidrojel sentez protokoliinlin sematik gosterimi
Figure 1: A schematic representation of the hydrogel synthesis protocol
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Sekil 1: Hidrojel sentez protokolliniin sematik
gosterimi

Sonuc ve Degerlendirme

Sentezlenen hidrojellerin MDA-MB-231 meme kanseri
hticrelerinde toksik etkisi olmadigi ilk kez gozlendi.
Hidrojelin 6zellikleri ayni zamanda memeli hiicreleri-
ne ila¢ dagitimiicin uygundur. Gelecekteki calismalar
hedefe yonelik ila¢ tedavilerini arastiracaktir. Gelenek-
sel kemoterapi tedavilerinden farkli olarak kanserli
dokuyu cevredeki saglikli bolgelere zarar vermeden
tedavi etmek amaclanir. Asiri dozda ilag toksisitesinin
Ustesinden gelmek icin insan meme kanseri dokusu-
na Karsi stirekli salim ve kontrolld salim 6zelliklerine
sahip bir ilag kompleksi tasarlanmistir. Nihai amag
yasam kalitesini bozmayan ve uzun 6miir saglayan bir
terapi gelistirmektir.
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Figure 1: A schematic representation of the hydrogel
synthesis protocol

Results and Conclusion

The synthesized hydrogels were determined to be
non-toxic to the MDA-MB-231 breast cancer cells. The
hydrogen characteristics were also suitable for drug
delivery to mammalian cells. Future studies will inves-
tigate targeted drug therapies. Unlike the traditional
chemotherapy treatments, it is aimed to treat the
cancerous tissue without harming the surrounding
healthy areas. A drug complex has been designed
against human lung cancer with sustained-release
and controlled release properties to overcome
overdose drug toxicity. The ultimate aim is to develop
a therapy that does not impair quality of life and
ensures longevity.
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Korkulanin aksine, kanser artik 6limcdil bir hastalik
dedildir. Artik biliyoruz ki, timor yayilmadan énce lo-
kal olarak tedavi edildigi ve lokal kaldidi stirece kanser
olime yol agmaz. Mevcut yasam tarzinda kanserin
neredeyse kacinilmaz oldugunu kabul etmek zorun-
dayiz. Bu nedenle bilim insanlari kanseri diyabet gibi
kronik bir hastalik olarak ele almayi hedefliyor. Ancak,
kanserde 6lim(in ana nedeni metastazdir. Bu nedenle,
ozellikle metastatik hastalikla ugrasirken metastazi
tedavi etmek blylk 6nem tasir.

Senior Medical Writer at Sanofi S.A

Where do we stand with treating

metastasis?

Unlike the fear, cancer is no longer a deadly disease.
We now know that, as long as the tumour is locally
treated before spreading and kept local, cancer is
not a deadly disease. We have to admit that cancer is
almost inevitable in the current lifestyle. Therefore,
scientists aim to handle it as a chronic disease such
has diabetes. However, metastasis is the main cause
of death in cancer. Thus, treating metastasis has
utmost importance, especially when dealing with the
metastatic disease.
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Metastazi nasil tedavi edebiliriz?

Anti-metastatik ilaclar, kanser hiicrelerinin orijinal
bolgelerinden viicudun diger bolgelerine yayilmasini
engellemek veya yavaslatmak icin tasarlanmis bir
ilac sinifidir. Amac, daha uzun hastaliksiz sagkalim ve
genel sagkalim elde etmektir.

Bu amacla, metastazda rol oynayan spesifik molekdler
yollar hedeflenir. Bunlar; anjiyogenez (yeni kan
damarlarinin olusumu), hiicre adezyonu, invazyon
ve migrasyondur. ilaclar ayrica metastatik yayilmayi
onlemek icin timor mikro-cevresini veya bagisiklik
sistemini de hedefleyebilir.

Bu ilaclar, klinik calismalarda bir dereceye kadar basari
gostermis, ancak bazen 6nemli yan etkiler goster-
mistir.

Anti-metastatik ilaclar genellikle hastalara kemoterapi
ile birlikte verilir.

Son zamanlarda kemoterapinin sanildigi kadar etkili
olmadigi hatta zararlarinin olabilecegdine dair kanitlar
artmaktadir:

1. Kemoterapi timor icindeki tiim hiicreler tzerinde
ise yaramayabilir.

® Tumorler cok heterojendir (genetigi farkli kanser
hicrelerinden olusur). Belirli bir kemoterapi timor
icindeki tim hiicre tiplerini hedef almayabilir.

2. Kemoterapiden kurtulan hiicreler daha sonraki bir
asamada kemoterapiye direncli hale gelebilir (1).

3. Kemoterapi ayrica kanserin ilerlemesini ve hatta
metastazi tesvik eden degisikliklere neden olabilir
2,3,4).

How can we treat metastasis?

Anti-metastatic drugs are a class of medications
designed to inhibit or slow down the spread of cancer
cells from their original site to other parts of the body.
Aim is to achieve longer disease-free survival and
overall survival.

For this purpose, specific molecular pathways involved
in metastasis are targeted. These are; angiogenesis
(the formation of new blood vessels), cell adhesion,
invasion, and migration. Drugs may also target the
tumour microenvironment or the immune system to
prevent metastatic spread.

These drugs are tested in clinical trials that have
shown some degree of success, but sometimes asso-
ciated with significant side effects.

Anti-metastatic drugs are usually given to the patients
in combination with chemotherapy.

Lately evidence is growing that chemotherapy itself
may not be as effective as it was thought:

1. Chemotherapy may not work on all cells inside the
tumour.

® Tumours are very heterogenous (made up of cancer
cells differing in their genetics). A specific chemo-
therapy may not target all types of cells within the
tumour.

2. Cells that survive the chemotherapy may become
resistant to it at a later stage (1).

3. Chemotherapy may also cause changes that pro-
mote cancer progression and even metastasis (2,3,4).
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Arastirmalarimiz metastaz tedavisine nasil
katkida bulunuyor? Yeni bir umut - Ranolazine

KAV, uzun yillar boyunca yenilikci ve ¢igir acan arastir-
malara katkida bulunmustur.

Prof. Mustafa Camgdz ve ekibi tarafindan kanser
arastirmalarina kazandirilan sodyum kanallarinin
metastazdaki rolli bircok bilim insani tarafindan kanit-
lanmistir. Artik metastazi dnleme araci olarak sodyum
kanal blokerlerini insanlar Uzerinde test etmek icin
yeterli kanit bulunmaktadir (5).

Kronik anjinaya (gogus agrisi) karsi gelistirilen birilag
olan Ranolazin, sodyum akimini baskilayarak etki
eder. Laboratuvar ve hayvan testlerimiz Ranolazine’in
meme ve prostat kanserinin yani sira melanomun
metastatik yeteneklerini etkili bir sekilde engelledigini
gostermistir (5).

Daha da 6nemlisi, kanser disindaki nedenlerle Ranola-
zine alan hastalar sonradan incelendiginde, meme,
prostat ve kolon kanserlerinden 6lme riski %60
oraninda azalmistir! (6).

Ranolazin’in metastaz tedavisindeki avantajlari:
1. Toksik olmayan bir ilac olarak metastaz tedavisini
kolaylastirr

2. Kemoterapinin 6zellikle kalp ve beyin Gizerindeki
yan etkilerini baskilar

3. Kisiye 6zel tedaviyi mimkin kilar: 6zellikle sodyum
kanal proteini bulunan hastalarda kullanilabilir

4. Ranolazinin immunoterapi ile kombinasyonu
sagkalimi 6nemli 6l¢lide iyilestirir (7)

5. Ranolazin zaten piyasada oldugu icin glivenligi ve
kullanilacak dozaji iyi bilinmektedir!

How does our research contribute to treating
metastasis: A new hope - Ranolazine

For many years, KAV has contributed to breakthrough
science which is now blossoming.

The role of sodium channels in metastasis, which has
been introduced to cancer research by Prof. Mustafa
Camgoz and his team, has been proven by many
scientists. Now, there is enough evidence to test
sodium channel blockers on human beings, as means
of preventing metastasis (5).

Ranolazine, which is a drug against chronic angina
(chest pain) acts through supressing the sodium
current. Our laboratory and animal tests have shown
that Ranolazine effectively inhibits metastatic abilities
of breast and prostate cancer as well as melanoma (5).

More importantly, looking back at the patients who
took Ranolazine for reasons other than cancer, risk
of dying from breast, prostate and colon cancers was
reduced by 60%! (6).

Advantages of Ranolazine in the treatment of
metastasis:

1. Facilitates treatment of metastasis as a non-toxic
drug

2. Supresses the side effects of chemotherapy espe-
cially on heart and brain

3. Enables precision medicine: can be specifically
used in patients who present the sodium channel
protein

4. Combination of Ranolazine with immunotherapy
significantly improves survival (7)

5.Since Ranolazine is already on the market, safety
and dosage to be used is well known!
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Ranolazine giincel kullanimi
Ranolazine use now

Sekil 1: Ranolazin su anda anjina pektoris tedavisinde
kullanilmaktadir (A) ancak yakin gelecekte metastazi
ve dolayisiyla metastaza bagli 6lumleri nlemek icin
kullanilabilecek (B).

Ozetle, toksik olmayan Ranolazine metastatik
hastaligi olan kisiler icin mevcut tedavilere kiyasla
daha iyi bir tedavi segenegi olabilir. Sodyum kanali
mevcudiyeti timor dokularinda test edilebildiginden,
Ranolazine ile tedavi yalnizca bunu gosteren hastalara
verilebilir ve hastaya 6zel tedaviye olanak saglar.
Yakinda, Ranolazine’i kanser hastalari Gzerinde test
etmek icin klinik calismalar baslatilacaktir.
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Ranolazine can
prevent metastasis

Yakin gelecekteki Ranolazine kullanimi
Ranolazine in near future

Ranolazine is currently being used in the treatment
of angina pectoris (A) but can be used to prevent
metastasis, thus metastasis related deaths in the near
future (B).

To sum up, the non-toxic drug Ranolazine can be a
better treatment option for patients with metastatic
disease compared with the already available thera-
pies. Since sodium channel availability can be tested
in the tumour tissues, treatment with Ranolazine can
be prescribed only to patients who present it, enabling
precision medicine (patient-specific therapy). Soon,
clinical trials will be initiated to test Ranolazine on
cancer patients.
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KANSERE KARSI UZUM

Glintimiizde yiyeceklerin icinde dogal olarak bulunan anti-kan-
serojen 6zellikli maddelere biy(ik ilgi gésterilmektedir. Ornegin,
kirmizi Gzimin kanserle miicadelede yardimci olan resveratrol ve
phytoalexin bilesiklerini icerdidi bilinmektedir. Resveratrol en fazla
kara (iziimiin kabugunda olmakla birlikte, cekirdeginde de bir mik-
tar vardir. Resveratrol, tiz(im ve insanda hastaliklara karsi koruyucu
ve savunucu bir gérev Ustlenmektedir. Resveratrol, yalnizca kanser
onleyici degil ayni zamanda ek tedavi sekli olarak da 6nerilmektedir.
Arastirmalar, resveratroliin kanser hiicreleri Gizerinde 6ldirici
etkisinin oldugunu gdstermistir. Resveratrolun antioksidan ézelligi-
nin yani sira, damar basincini rahatlatici, kalbi koruyucu etkilerinin
oldugu bilinmektedir. Deneysel ve klinik calismalar gostermektedir
ki, resveratrol kanserin bircok evresinde durdurucu ve énleyici etki
gostermekle birlikte, birinci dereceden dogdal tedavi saglamak-
tadir. Prof. Mustafa Camgdéz ve arkadaslarinin Imperial College
(Londra)'da yapmis olduklari calismalar da, resveratrolun prostat
kanser hiicrelerinin yayilmasini baskiladigini ortaya koymustur [doi:
10.1080/01635581.2014.939291].

ABD'de Illionis Universitesince yapilan calismalar; (iziimde bulunan
dodal kimyasallarin kanser olusumunu ve kanserin yayilmasini
tetikleyen enzimlerin Uretilmesini engelledigini vurguladi. Buna
bagli olarak, diizenli olarak kirmizi tiziim, kirmizi sarap ve tizim
pekmezi tiiketiminin kanseri engelledigi agiklandi. Kara veya kirmizi
Gzimden Uretilmis pekmezin ayni zamanda bagisiklik sistemini
gliclendirip, viicudu hastaliklara karsi korudugu, kanda oksijen tasin-
masini saglayan hemoglobin hiicreleri i¢in gerekli demiri sagladig,
bébrekleri diizenli calismast icin uyardigi, viicuda eneriji verip kalp
riskini dustrdiigu bilinmektedir. Arastirmalar gostermistir ki, kirmizi
Gz(miin diizenli olarak tiketildigi Akdeniz ilkelerinde, kanser ve
kalp hastaliklarinin goriills sikligi daha distktar.

Tim bu 6zelliklerinden dolayi bolca kirmizi (iziim tiiketmeye ve
Gzm( kabuklariyla ve cekirdeklerini cigneyerek yemeye 6zen
gostermeliyiz. Asirlya kagmayacak sekilde kirmizi sarap icmeyi de
diistinebiliriz. Tabii, her zaman icin Gz{imiin organik blydtdlmesi
en iyisidir.

GRAPES AGAINST CANCER

Today, there is a great interest in naturally occurring anti-car-
cinogenic substances in foods. Red grapes are known to contain
resveratrol and phytoalexin compounds that help fight cancer.
Resveratrol is most abundant in the skin of black grapes, but there is
also some in the seeds. Resveratrol plays a protective and defensive
role against diseases in grapes, and also manifest itself humans.
Resveratrol is recommended not only as a cancer preventive but
also as an additional form of treatment. Research has shown that
resveratrol has a lethal effect on cancer cells. In addition to the
antioxidant properties of resveratrol, it is known to have vascular
pressure relieving and heart protective effects. Experimental and
clinical studies show that resveratrol has a stopping and preventive
effect in many stages of cancer and provides first-order natural
treatment. Studies conducted by Prof. Mustafa Camgéz and
colleagues at Imperial College (London) have also revealed that
resveratrol suppresses the spread of prostate cancer cells [doi:
10.1080/01635581.2014.939291].

Studies conducted by the University of Illinois in the USA em-
phasised that the natural chemicals found in grapes prevent the
production of enzymes that trigger cancer formation and spread

of cancer. Accordingly, it was announced that regular consumption
of red grapes, red wine and grape molasses prevents cancer. It

is also known that molasses produced from black or red grapes
strengthens the immune system, protects the body against
diseases, provides the iron necessary for haemoglobin cells that
transport oxygen in the blood, stimulates the kidneys to work
regularly, energises the body and reduces the risk of heart disease.
Research has also shown that in Mediterranean countries where red
grapes are consumed regularly, the incidence of cancer and heart
disease is lower.

Because of all these properties, we should take care to consume
plenty of red grapes and eat the grapes with their skins and seeds
by chewing them. We can also consider drinking red wine in moder-
ation. Of course, it is always best to grow grapes organically.
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