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Yazarlara Aciklama

Dergi Harran Universitesi Tip Fakiiltesi'nin
yayin organidir. Dergimize yazi hazirlanirken
asagidaki aciklamalari litfen butinlyle okuyunuz.
Harran Universitesi Tip Fakultesi Dergisi tip bilimine ve
akademik calismalara katkisi olan, klinik ve deneysel
calismalari, editoryal yazilari, klinik olgu bildirimlerini,
teknik ve egitici derlemelerini, tip konusundaki son
gelismeler ile orijinal gdéruntileri, géruntllt hastalik
tanimlama sorularini ve editére mektuplari yayinlar.
Ayrica daha 6nce yayinlanmis makale ve deneysel
calismalarla ilgili okuyucu soru ve katkilari kisaca
yayinlanir.

Yayina kabul edilme, editéryal komite ile en az
iki hakem karari ile alinir. Yayina kabul edilen yazilarin
her turli yayin hakki dergiye aitti. Bu hak 6zel
dizenlenmis yayin hakki devir formu ile buitin
yazarlarin imzasi ile tespit edilir. Dergi 4 ayda bir, yilda
3 kez yayinlanir. Derginin yayin dili Turkge ve/veya
ingilizcedir. Génderilen yazilar daha énce herhangi bir
dergide yayinlanmamis olmalidir (Bilimsel kongrelerde
sunulan s6zIU bildiri ve posterler bildirmek kaydi ile
haricgtir). Dergide yayimlanan vyazilarin her turld
sorumlulugu (etik, bilimsel, yasal vb.) yazarlara aittir.
Yayina kabul edilmeyen yazilar ve her turli ekler
(fotograf, tablo, sekil ve disket vb.) iade edilmeyecektir.
Yazim kurallarina uygun olarak hazirlanmamis olan
yazilarin incelenmeye alinip alinmamasi Yayin
Kurulu'nun insiyatifindedir.

YAZIM KURALLARI

Yayina goénderilen yazilar Microsoft Word
programinda yazilmaldir. Yazi, sekil ve grafilerin
tamami elektronik ortamda goénderilmelidir. Kapak
sayfasi hari¢ yazinin higbir yerinde c¢alismanin
yapildigi kurum ve yazarlarin ismi gegmemelidir.

Tumyazilar:

1. Baslk sayfasi,

2. Turkge 6zet,

3.Ingilizce ézet,

4. Makale kismi,

5. Kaynaklar,

6. Tablolar,

7. Sekillerve resimler,

8. Altyazilar seklinde dizilmelidir.

Arastirma inceleme yazilarinin makale kismi
(6zet, referanslar, tablo, sekil ve alt yazilar harig)
toplam 4000 kelimeyi, 6zet kismi 400 kelimeyi,
referanslar 40’1, tablo ve sekil sayisi 10’'u gegmemelidir.
Limitler asagidaki tabloda 6zetlenmistir. Olgu bildirileri
su bélumlerden olugmalidir: Baslik, ingilizce baslik,
Turkge ve ingilizce &zet, giris, olgunun/olgularin
sunumu, tartisma ve kaynaklar. Olgu sunumlari toplam
8 sayfayr gegmemelidir. Teknik ve tip alanindaki
gelismelere ait yazilar ve orijinal konulara ait goriinti

sunumlari 2 sayfayl gegmemelidir.

Tip Kelime limiti | Ozet kelime limiti | Tablo ve sekil saysi limiti | Referans limit
Orijinal makale 4000* 400 10 40
Vaka sunumu 2000 200 2 10
Editdre mektup 500 2

Goriintil sunumlan | 300 2 3
Derleme** -

* 8zet, referanslar, tablo, sekil ve altyazilar hari¢
**herhangi bir limit uygulanmamaktadir

YAZILARIN HAZIRLANMASI

Baslik Sayfasi

Yazinin bashgl arastirma yazilarinda 100
karakteri (harf), olgu sunumlarinda 80 karakteri
gecmemelidir. Baglik hem ingilizce hem de Tirkge olarak
yazilmalidir. Yazida ¢alismaya katkisi olan yazarlarin ad
ve soyadlari acgik olarak yazilmali, Yazar sayisi,
multidisipliner calismalar disinda, arastirma ve inceleme
yazilarinda ve derlemelerde 8'i , olgu sunumlarinda 6'yi,
editére mektuplarda, goérinti sunumlarinda 2'yi
geg¢memelidir. Yazilarin altina c¢alismanin yapildigi
kurumun acik adresi yazilmalidir. Calisma daha 6nce
herhangi bir kongrede sunulmus ise kongre adi, zamani
(gln-ay-yil olarak) belirtiimelidir. Baslhk sayfasinin en
altina iletisim kurulacak yazarin adi, soyadi, agik adresi,
posta kodu, telefon ve faks numaralari ile e-posta adresi
yazilmalidir.

Ozetler

Ayri bir sayfa olarak verilmelidir. ingilizce ézetin
basinda ingilizce baglik bulunmalidir. Turkge &ézetlerde
baslik kullaniimamalidir. Aragtirma inceleme yazilarinda
400, olgu sunumlarinda 200 kelimeyi ge¢memelidir.
Ozetler, Turkge aragtirma yazilarinda Amag, Materyal ve
metod, Bulgular, Sonug; Ingilizce arastirma yazilarinda
Background, Methods, Results, Conclusions
bélimlerinden olugmalidir. Olgu sunumlari yazilarinda bu
béliumlere gerek yoktur. Arastirma ve inceleme
yazilarinda dzetlerden sonra Tiirkge ve ingilizce anahtar
kelimeler verilmelidir. Anahtar kelime sayisi 5'i
gecmemelidir. Anahtar Kelimelerin ingilizcesi Index
Medicus'daki Medical Subjects Headings'e uygun olmali,
Tarkce Anahtar kelimeler ise Turkiye Bilim Terimleri'nden
(http://www.bilimterimleri.com ) segilmelidir. Ozetlerde
kisaltma olmamalidir.




Makale

Yazi Giris, Materyal ve metod, Bulgular ve
Tartisma bdlumlerinden olusur.

Giris: Konuyu ve c¢alismanin amacini
aciklayacak bilgilere yer verilir.

Materyal ve metod: Calismanin
gerceklestirildigi yer, zaman ve ¢alismanin planlanmasi
ile kullanilan elemanlar ve yéntemler bildiriimelidir. Verilerin
derlenmesi, hasta ve bireylerin Ozellikleri, deneysel
calismanin 6zellikleri ve istatistiksel metotlar detayli olarak
aciklanmalidir.

Bulgular: Elde edilen veriler istatistiksel sonuclari
ile beraber verilmelidir.

Tartisma: Calismanin sonuglari literatir verileri ile
karsilastirilarak degerlendiriimelidir.

Tdm yazimlar Turkge yazim kurallarina uymali,
noktalama isaretlerine uygun olmalidir. Kisaltmalardan
mumkidn oldugunca kacginilmali, eger kisaltma
kullanilacaksa ilk gectigi yerde ( ) icerisinde agiklanmalidir.
Kaynaklar, sekil tablo ve resimler yazi icerisinde gegis
sirasina gére numaralandiriimalidir. Metin i¢erisindeki tim
6lcim birimleri uluslararasi standartlara uygun bigimde
verilmelidir.

Kaynaklar

Kaynaklar iki satir aralikli olarak ayri bir sayfaya
yazilmahdir. Kaynak numaralari cimle sonuna nokta
konmadan ( ) icinde verilmeli, nokta daha sonra
konulmahdir. Birden fazla kaynak numarasi veriliyorsa
arasina ",", ikiden daha fazla ardisik kaynak numarasi
veriliyor ise rakamlari arasina ",-" konmaldir [6r. (1,2), (1-3)
gibi]. Kaynak olarak dergi kullaniliyorsa: yil, cilt, baslangi¢
ve bitis sayfalari verilir. Kaynak olarak kitap kullaniliyorsa:
sadece yil, baslangi¢ ve bitis sayfalari verilir. Kaynaklarda
yazarlarin soyadlari ile adlarinin bas harfleri yazilmalidir.
Dergi isimleri Index Medicus'a goére kisaltiimalidir. Kaynak
yazilma sekli asagidaki 6rnekler gibi olmalidir.

Dergilerigin

1) Kocakusak A, Yicel A.F, Arikan S. Karina nafiz
delici-kesici alet yaralanmalarinda rutin abdominal
eksplorasyon yoénteminin retrospektif analizi. Van Tip
Dergisi 2006; 13(3): 90-96.

2) Goldstein PJ. The drugs/violence nexus: A
tripartite conceptual framework. J Drug Issues 1985; 15(4):
493-506.

Kitaplarigin

1) Krogman WM, iscan MY. The Human Skeleton
in Forensic Medicine. Second ed. Springfield lllinois:
Charles Thomas Publisher, 1986: 189-243.

2) Beard SD. Gaines PA, eds. Vascular and
Endovascular Surgery. London : WB Sounders, 1998: 319-
29.

Kitaptan Bslim icin

1) Soysal Z, Albek E, Eke M. Fetls haklari. Soysal
Z, Cakalr C, ed. Adli Tip, Cilt 1l istanbul Universitesi
Cerrahpasa Tip Fakiiltesi Yayinlari, istanbul, 1999: 1635-
1650.

2) Freidman WF. The intrinsic properties of the
developing heart. In: Sonneblick E, Leschi M, Friedman
WF, eds. Neonatal Heart Disease. New York:
Grunestratton, 1999: 21-50.

Tablolar

Tablolar ayri sayfaya iki satir aralikli yazilmali, her
tablonun Gizerinde numara ve agiklayici ismi olmalidir. Tabloda
kisaltmalar varsa tablonun altinda alfabetik siraya gére
acilimlari yazilmahdir. Ornekler: PS: pulmoner stenoz, VSD:
ventrikiler septal defekt. Tablolar yazi igindeki bilgilerin tekrari
olmamalidir. Tablo igerisindeki g¢izgiler enlemesine ve
boylamasina olmamali, yalniz Ust ve altinda duz cizgiler
olmahdir.

Sekil ve Resimler

Sekil ve resimler mutlaka isimlendiriimeli ve
numaralandiriimalidir. Resimler minimum 300 dots per inch
(dpi) ¢dzunirliginde ve net olmalidir. Resimler makaleden
ayri bir sekilde makale génderimi esnasinda elektronik olarak
JPEG formatinda goénderilmelidir. Makale icerisinde gegen
resimler kabul edilmeyecektir. Renkli resimlerin basimi ancak
yazarin basim Ucretini kabul etmesi ve bu Ucreti 6demesi
halinde mimkiin olacaktir. Aksi takdirde resim siyah-beyaz
olarak basilir. Sekil ve resim altlarinda kisaltmalar kullaniimig
ise, kisaltmalarin acilimi alfabetik siraya gére alt yazinin
altinda belirtilmelidir. Mikroskobik resimlerde blylitme orani ve
teknigi aciklanmahdir.

Yayin kurulu, yazinin 6zini degistirmeden gerekli
gordugu degisiklikleri yapabilir.

HAKEM RAPORU SONRASINDA

DEGERLENDIRME

Yazarlar hakem raporunda belirtiien duzeltme
istenen konulari maddelendirerek bir cevap olarak kendilerine
ayrilan cevap bdélimane (http://tip.harran.edu.tr/tipdergisi)
yazmalidirlar. Ayrica makale igerisinde de gerekli degisiklikleri
yapmali ve bunalri makale igerisinde belirterek (boyayarak)
online olarak tekrar gdndermelidirler.

YAYIN ETiGINE UYUM

Yazilarin arastirma ve yayin etigine uygun olarak hazirlanmasi
bir zorunluluktur. Yazarlar, insan ile ilgili tam klinik
arastirmalarda etik ilkeleri kabul ettiklerini, arastirmayi bu
ilkelere uygun olarak yaptiklarini belirtmelidirler. Bununla ilgili
olarak Gere¢ ve Yontem boéliminde: klinik arastirmanin
yapildigr kurumdaki etik kuruldan prospektif her ¢alisma igin
onay aldiklarini ve calismaya katilmis kisilerden veya bu
kigilerin vasilerinden bilgilendirilmis onam aldiklarini;
hayvanlar ile ilgili deneysel ¢alismalarda ise hayvan haklarini
koruduklarini, ilgili deney hayvanlari etik kurulundan onay
aldiklarini belirtmek zorundadirlar. insan veya deney hayvani
Uzerinde yapilan deneysel c¢alismalarin sonuclar ile ilgili
olarak, dergiye yapilan bagvuru esnasinda, etik kurul onay
belgesinin sunulmasi zorunludur.

SON KONTROL

1.Yayin hakki devir ve yazarlarla ilgili bildiriimesi
gereken konular formu geregince doldurulup imzalanmis,

2. Ozet makalede 400, olgu sunumunda 200 kelimeyi
asmamisg,

3. Baslik Turkge ve ingilizce olarak yaziimis,

4. Kaynaklar kurallara uygun olarak yaziimis,

5.Tablo, resim ve sekillerde butin kisaltmalar
aciklanmig olmalidir.
Kilavuzun en giincel versiyonuna www.icmje.org adresinden
ulasilabilir.




Instructions to Authors

The journal is a scientific publication of Harran
University Faculty of Medicine. Please entirely read the
instructions discussed below before submitting your
manuscript to the journal. The Journal of Harran University
Medical Faculty publishes original articles on clinical or
experimental work, case histories reporting unusual
syndromes or diseases, technical and educative reviews,
recent advancement of knowledge of the medical sciences
with original images, questionnaires of defining disease,
and letters to the editor.

Final recommendation for publication is made by
the editorial board and at least two independent reviewers.
The copyrights of articles accepted for publication is
belonged to journal. This is determined by the assignment
of copyright statement, signed by all authors. The journal is
published three times in a year. The language of the journal
is Turkish and/or English. Manuscripts submitted to the
journal should not be published before or not under
consideration elsewhere (in the case of previous oral or
poster presentation of the paper at scientific meetings
author should inform the journal). The full responsibility of
the articles (ethic, scientific, legal, etc.) published in the
journal belong to the authors. If the article is rejected, the
manuscript and any related supplements (photographs,
tables, figures, diskette etc.) will not be returned. If the
paper is not prepared in conformity with the writing
instructions, decision for its evaluation will be made by the
members of the editorial board.

WRITING INSTRUCTIONS

Submitted manuscripts should be prepared using Microsoft
Word program. All manuscripts, figures and pictures must
be submitted electronically. Authors should ensure that
(apart from the title page) the manuscript should contain no
clues about the identity of authors and institution where the
study was performed.
All papers should be arranged on the basis of following
sequence:

1. Title page,

2. Turkish abstract,

3. English abstract,

4. Textof the article,

5. References,

6. Table(s),

7.Figure(s) andillustration(s),

8. Figure legend(s).
In the original articles number of words should not exceed
4000 (except abstract, references, tables, figures and
legeds) for the text of article and 400 for the abstract. Upper
limit for reference number is 40, and this limitis 10 for tables
and figures. Limits are summarized in the table below. Case
reports should be composed of Turkish title, English title,
Turkish and English abstracts, introduction, case report,
discussion and references. The number of typewritten
pages should not exceed 8 in case reports. Advancements
in technical and medical topics and questionnaires of
original issues should not exceed 2 typewritten pages
* except abstract, table, figure and legends

**no limitation

PREPARATION OF MANUSCRIPT

Title Page

Title of the articl e should not exceed 100
character s in original articles and 80

Type Word limit | Abstract word limit | Tables and figures limit | Reference limit

Original article 4000* 400 10 40

Case report 2000 200 2 10

Letter to editor 500 2

Image presentations | 300 2 3
Review** - - - -

characters in case reports. Title should be written both in
English and Turkish. The first and last names for all
contributors designated as author should be written clearly.
Apart from multidisciplinary studies, number of authors should
not be more than 8 in original articles, 6 in case reports, 2 in
letters to editor. Subsequently, address of the institution where
the study was performed should be written clearly. If the study
was previously presented in any scientific meeting, name and
date (as day-month-year) of the organization should be
written. The name and mailing address of the corresponding
author, accompanied by telephone and fax numbers, and e-
mail should be written at the bottom of title page.

Abstracts

Abstracts should be given in separate sheets.
English title should be used for English abstracts. No title is
required for Turkish abstracts. The abstracts should not
exceed 400 words in original articles and 200 words in case
reports. The abstracts should be composed of “Amag, Gereg-
yéntem, Bulgular, Sonug¢” in Turkish original articles, and of
“Back-ground, Methods, Results, Conclusion” in English
original articles. There is no requirement to these sections in
case reports. Turkish and English key words should be listed at
the bottom of the abstract page in original articles and should
not be more than 5 words. In selecting key words, authors
should strictly refer to the Medical Subject Headings (MeSH)
list of the Index Medicus. Turkish key words should be selected
from Turkish Science Term ((HYPERLINK
"http://www.bilimterimleri.com/" The abbreviations should not
be used in the abstract.

Text
Text is composed of Introduction, Materials and
methods, Results and Discussion.

Introduction: The matter and purpose of the study is
clearly defined.

Materials and methods: This should include the date
and design of the study, the setting, type of participants or
materials involved, a clear description of all interventions and
comparisons, and the statistical analysis.




Results: Collected data and results of statistical
analysis should be outlined in this section.

Discussion: The discussion section should
include interpretation of study findings and results should
be considered in the context of results in other trials
reported in the literature.

All written content should be prepared in
conformity with grammar and punctuation rules. Avoid
abbreviations whenever possible; in case of necessary, it
should be given in parentheses when they are first used.
References, figures, tables and illustrations should be
consecutively numbered in the order in which they have
been cited in the text. All measurement units in the text
should be used in accordance with international standards
for units of measurement.

References

References should be given in a separate sheet
with double spaced. References should be consecutively
numbered in the order in which they are first mentioned in
the text using Arabic numerals (in parentheses). Reference
number should be placed at the end of sentence before the
period. If there are multiple references number use “”
between them and “-” should be inserted between digits
when three or more consequtive references are used [e.g.
(1,2), (1-3)]. Journal references should include the
following information: year, volume, first and last pages of
article. Book references should include only year and first
and last pages of the article. Authors in the references
should be cited with last names and first initials. Journal’s
titte should be abbreviated in conformity with the Index
Medicus system. References should be cited as per the
examples below.

Journal references:

1) Kocakusak A, Yucel A.F, Arikan S. Karina nafiz
delici-kesici alet yaralanmalarinda rutin abdominal
eksplorasyon yoénteminin retrospektif analizi. Van Tip
Dergisi 2006; 13(3): 90-96.

2) Goldstein PJ. The drugs/violence nexus: A
tripartite conceptual framework. J Drug Issues 1985; 15(4):
493-506.

Book references:

1) Krogman WM, Iscan MY. The Human Skeleton
in Forensic Medicine. Second ed. Springfield lllinois:
Charles Thomas Publisher, 1986: 189-243.

2) Beard SD. Gaines PA, eds. Vascular and
Endovascular Surgery. London : WB Sounders, 1998: 319-
29.

Chapterin book references:

1) Soysal Z, Albek E, Eke M. Fetis haklari. Soysal
Z, Cakalr C, ed. Adli Tip, Cilt Il istanbul Universitesi
Cerrahpasa Tip Fakiiltesi Yayinlari, istanbul, 1999: 1635-
1650.

2) Freidman WF. The intrinsic properties of the
developing heart. In: Sonneblick E, Leschi M, Friedman
WF, eds. Neonatal Heart Disease. New York:
Grunestratton, 1999: 21-50.

Tables
Tables should be printed on a separate sheet with

double spaced. Each table should contain a table number in
the order in which they are first mentioned in the text and title
that summarizes the whole table. All abbreviations used in the
table should be alphabetically arranged and defined under the
table (e.g., PS; pulmonary stenosis, VSD: ventricular septal
defect). Tables should not duplicate information given in the
text. Apart from upper and lower margins, vertical and
horizontal rules should not be used in the tables.

Figures and lllustrations

Figures and illustrations should be named and
numbered. Figures should be provided with a minimum of 300
dots perinch (dpi) in JPEG format and should be clear. Figures
must be submitted online during manuscript submission.
Figures embedded into article will not be accepted. If authors
accept to charge extra cost, colored publication of the
illustrations is possible; otherwise all illustrations will be
published as black and white. All abbreviations used in the
figures and illustrations should be alphabetically arranged and
defined under the footnote. Technique and ratio of
magnification for photomicrographs should be indicated.

The editorial board has the right to make any
revisions on the manuscript unless such changes interfere
with the scientific data presented.

ETHICAL CONSIDERATIONS

Manuscripts submitted for publication must contain a
statement indicated that all prospective human studies have
been approved by the ethics Committee, have therefore been
performed in accordance with the ethical standards of 2008
Declaration of Helsinki. It should also be clearly stated that all
persons gave informed consent prior to their inclusion in the
study. Studies involving animals must have the animal ethics
committee approval and be conducted in accordance with the
care and use of laboratory animals standards.

REVISIONAFTER REFEREE REPORT

Authors should point by point reply the items on which
revision is demanded via referee report to the reserved box in
the online system (http://tip.harran.edu.tr/tipdergisi).
Additionally they should do necessary changes in article and
highlight them and submit online again.

FINAL CHECKING
1. All pages have been numbered beginning form first page of
the text.
2. Assignment of copyright form has been properly filled and
signed.
3. The abstract should not exceed 400 words in original
articles and 200 words in case reports.
4. The title has been separately written in Turkish and in
English.
5. References is in conformity with the instructions.
6. All abbreviations used in tables, figures and illustrations
have been defined.

The most up-to-date version of the guide in question is
available at www.icmje.org.




Harran Universitesi Tip Fakiittesi Dergisi

Yayin hakki devir ve yazarlarla ilgili bildirilmesi gereken konular formu
Bu form bitin yazarlar tarafindan imzalanarak “Harran Universitesi Tip Fakiiltesi Dergisi’ ne
(Journal of Harran University Medical Faculty) (http://tip.harran.edu.tr/tipdergisi) makale génderimi
esnasinda online olarak génderilmelidir.

Makale Adi

Makale Numarasi:
Bu form ile yazar(lar) bildirir ki:

1. Biz asagdida isim ve imzalari bulunan yazarlar, Harran Universitesi Tip Fakiiltesi Dergisi'nde
yayinlanmak lGizere génderdigimiz yazimizin orijinal oldugunu; eszamanli olarak herhangi bir bagka
dergiye degerlendiriimek (zere sunulmadigini; daha 6nce yayinlanmadigini; gerekli goértlen
diizeltmelerle birlikte her tirlii yayin hakkimizi, yazi yayina kabul edildigi taktirde Harran Universitesi
Tip Fakultesi Dergisi'ne devrettigimizi kabul ederiz,

2. Yayin haklari yazinin sinirsiz olarak basiimasini, ¢cogaltilmasini ve dagitiimasini ve mikrofilm,
elektronik form (offline, online) veya baska benzer reprodiksiyonlarini kapsamaktadir.
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1. ULUSLARARASI KANSER VE iYON KANALLARI KONGRESI

(IONCC2017)

SONUC BILDIiRGESI

Hatice GUMUSHAN AKTAS?, Mustafa B.A. DJAMGOZ??

e-mail: haticeaktas@harran.edu.tr

1Harran University, Faculty of Arts & Science, Biology Department, Sanliurfa, TURKEY
2 Imperial College London, Department of Life Sciences, Sir Alexander Fleming Building, South Kensington

Campus, London, UK

3 Cyprus International University, Biotechnology Research Centre, Haspolat, North Cyprus

Harran Universitesi (Fen-Edebiyat Fakiiltesi, Biyoloji
Boliimii, Saglik Hizmetleri MYO, Tip Fakiiltesi) ve
Imperial College (London) isbirligiyle diizenlenen 1.
Uluslararast Kanser ve Iyon Kanallari Kongresi
(IONCC2017), 21-23 Eyliil 2017 tarihlerinde Sanlurfa
Harran  Universitesi, Fen-Edebiyat  Fakiiltesi
Amfisi’nde gergeklestirildi. Yurt icinden ve yurt
disindan yaklasik 200 kisinin katildigi IONCC2017’nin
baskanligint Prof. Dr. Mustafa B.A. DJAMGOZ
(Imperial College, London, UK), Yrd. Dog. Dr. Hatice
GUMUSHAN AKTAS (Harran U. Fen-Edb. Fakiiltesi,
Biyoloji Béliimii) ve Yrd. Dog. Dr. ismail KOYUNCU
(Harran U. Saglhik Hizmetleri MYO, Tip Fakiiltesi Tibbi
Biyokimya Anabilim Dalr) yaptilar.

IONCC2017, kongre diizenleme komitesi
baskanlarinin yani sira onursal baskan Harran
Universitesi Rektorii Prof. Dr. Ramazan TASALTIN,
Biiyiiksehir Belediyesi Baskan vekili Dr. Ahmet INAN
ile kongreye maddi olarak da katki saglayan Karakdprii
Belediye Baskan1i Metin BAYDILLI ve Eyyiibiye
Belediye Baskani Mehmet EKINCi’nin konusmalari ile

acildi.

Kongrede 15 c¢agrili konusmaci [Dr. Sebnem TERCAN
(Sanlurfa Halk Saghg: Kanser Dairesi), Prof. Dr.
Mustafa B.A. DJAMGOZ (Imperial College, London,
UK), Prof. Dr. Seyhan ALTUN (istanbul Universitesi),
Prof. Dr. Giilgiin OKTAY (Dokuz Eyliil Universitesi),
Prof. Dr. Ramazan BAL (Gaziantep Universitesi), Yrd.
Dog. Dr. Hatice G. AKTAS (Harran Universitesi), Prof.
Dr. Abdurrahim KOCYIGIT (Bezmialem Universitesi),
Prof. Dr. Ozcan EREL (Yildirim Beyazit Universitesi),
Prof. Dr. ihsan GURSEL (Bilkent Universitesi), Yrd.
Dog. Dr. Ozgiir SAHIN (Bilkent Universitesi), Asst.

Prof. Hafiz AHMED (University of Maryland, USA),
Prof. Dr. Faruk SUZERGOZ (Harran Universitesi),
Prof. Dr. Tiilay ORTABAG (Hasan Kalyoncu
Universitesi), Yrd. Dog. Dr. Fatma ERSIN (Harran
Universitesi), Yrd. Dog¢. Dr. Ismail KOYUNCU
(Harran Universitesi)] sunumlari ile iyon kanallar1 ve
kanser konusuna 1s1k tuttular. Kongrede 120 (s6zlii ve
poster) bildiri sunuldu.

Ana temas: “Iyon kanallari: Kanser ve metastaz
tedavisi icin yeni bir terapitik hedef” olarak belirlenen
IONCC2017 kapsaminda temaya iliskin sunumlarin
ardindan bir yuvarlak masa toplantis1 gergeklestirilerek
“IYON KANALLARI KANSER METASTAZI ICIN YENI
BIR TERAPOTIK HEDEF MIDIR?” sorusuna yamit
arandi. Toplantida, iyon kanallarinin kanser hiicrelerine
daha fazla wuyarilabilir fenotip kazandirdigi ve
hiicrelerin  hiperaktiflestigi; bu  hiperaktivitenin
metastazlari ortaya ¢ikardigi belirtildi. Prostat ve meme
kanseri modelleri ile yapilan calismalarda, iyon
kanallarin1 hedef alan ilaglar veya dogal bilesiklerin,
kanseri ve metastazlar1 énlemek amaciyla kullaniminin
hem yasam kalitesini arttirabilecegi hem de yeni ve
etkili bir tedavi segenegi olarak son derece heyecan
uyandirdigr ifade edildi. Boylece, kanser teshisi
konulmus hastalarin, kanserin yayilmasini 6nleyecek
ilaglar kullanarak bu hastalikla birlikte
yasayabilmesinin ~ yeni  bir strateji olarak
degerlendirilebilecegi bildirildi.

Kongre c¢agrili konusmacilar1 kanser agilarmin
gelistirilmesi ve kanser tedavisinde ortaya cikan ilag
direnci mekanizmalar1 ile hiicre yiizeyi glikan
molekiilerinin hedeflendigi yeni tedavi stratejileri
konularinda yaptiklar1 ¢aligmalar1 da paylastilar.



Kanserli hastalarin kendi eksozomlar1 (hiicre dist
nanokesecikleri) kullanilarak gelistirilecek olan kisiye
Ozgii asilarla farkli kanser tiplerinin Onlenebilecegi
vurgulandi. Kanser tedavisinde kullanilan ilaglara karst
direng gelisimi ve metastazlarin diizenlenmesinde
anahtar rolii oynayan mekanizmanin aydimnlatilmasi
amaciyla yapilan ¢aligmalarin sonuglari ortaya kondu.
Hiicre ylizeyinde bulunan glikan zincirlerinin, kanser
hiicrelerinin kontrolsiiz ¢ogalma ve metastaz gibi
malignant davramglarinin baskilanmasi i¢in hedef
olabilecegini gosteren c¢aligmalar ile bu yondeki
metodolojik  stratejiler tartisildi.  Ayrica, kanser
olusumunda c¢evresel faktorlerin etki mekanizmalari,
tiyol disiilfit dengesinin Onemi  vurgulanarak,
sitotoksisite belirlemede kullanilan yeni ydntemler
tanitildi. Kanserde erken teshisin Oonemi belirtilerek
onkoloji hemsireliginin hasta sagaltimindaki roliiniin
alt1 ¢izildi.

Yogun gegen bilimsel programin ardindan katilimeilar,
Sira Gecesi etkinliginde, Sanlurfa’ya 6zgii yemekleri

ve miizikleri tantyarak yorgunluklarmi attilar. Ayrica
sosyal program kapsaminda kazi bagkani Prof. Dr.
Mehmet ONAL (Harran Universitesi, Fen Edebiyat
Fakiiltesi, Arkeoloji Boliim Bagkani) rehberliginde
Harran o6ren yeri gezildi. Harran Kalesi, Kiiltiir evi
tanitimlarinin yani sira, Sanliurfa Arkeoloji ve Mozaik
Miizesi gezileri ile sosyal program tamamlandi.

Harran Universitesi Rektorliigii, Fen-Edebiyat Fakiiltesi
ve Tip Fakiiltesi Dekanliklart ile Saglik Hizmetleri
MYO Miidiirliigii, GAP Bolge Kalkinma Idaresi
Bagkanligi, Saghk Bakanligi Sanlrfa Halk Saghigi
Miidiirliigii, Ozel Metrolife Hastanesi, Sanlurfa Ticaret
Borsasi, 27. Bolge Sanlrfa Eczact Odasi ile
Medsantek ve Ant Teknik firmalarmin da destekleriyle
diizenlenen kongre sonundaki genel degerlendirmede,
Tiirk Iyon Kanallar1 ve Kanser Arastirma Ag1 (TICAN)
olarak bir sonraki kongrenin, 2019 yilinda izmir, Dokuz
Eylil Universitesi ev sahipliginde diizenlenmesi
kararlastirildi.
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lon Channel Blockers and Prostate Cancer Metastasis
Seyhan ALTUN
e-mail: altuns@istanbul.edu.tr
Istanbul University, Faculty of Science, Biology Department, Istanbul, TURKIYE

Abstract

lon channels are transmembrane proteins in the
plasma membrane of cells that cause a change in the
membrane potential by regulating the ion passage
between the inside and outside of the cell. The
passage of ions through the membrane is ensured
when they open and close. When the ion channels are
open, they enable the passive passage of specific ions
such as Na*, K*, Ca®* and CI" through the membrane.
Voltage-gated ion channels play a role in the
formation and transmission of the action potential.
This change in the ion channel activity increases the
proliferation of a tumour and/or affects its metastasis.
Voltage-gated Na® channels (VGSCs) are
functionally  upregulated in several human
carcinomas, including prostate cancer. Prostate
cancer is the second most commonly diagnosed male
cancer in the world and a leading cause of cancer-
related death. It is known that the incidence of
prostate cancer is gradually increasing and the deaths
that occur result from metastases as in other types of
cancer. Studies have focused on the presence of the
excess Na* ion channels in the membranes of cells
with the metastatic capability and on the drugs/agents
blocking these channels. The hypothesis that VGSCs
play a strengthening role in the metastatic potential of
prostate cancer and the metastatic advancement can

be repressed by blocking the channels with ion
channel blockers was evaluated in vitro and in vivo.
We investigated the effect of VGSC blockers such as
tetrodotoxin, lidocaine, gabapentin, ranolazine and
riluzole on lung metastases and the migration and
invasion of highly metastatic Mat-LyLu and low
metastatic AT-2 cells, in the Dunning model.
According to the data obtained; i) Experiments
conducted with tetrodotoxin proved that the Nay 1.7
channel activity increases metastasis. ii) The fact that
this role of the Na+ channel is related to the persistent
current was determined with ranolazine experiments.
iii) It should be noted that drugs such as gabapentin
administered for cancer pain are also effective on
cancer, and they should be used with care. iv) It is
necessary to determine the therapeutic effects of
lidocaine and riluzole that are effective on Nay 1.7 by
investigating them in vivo.

It is necessary to deepen the studies on the effects of
VGSC blockers that increase survival by decreasing
metastasis on human cells/xenograft models.
Keywords: Prostate cancer, lon channel blockers,
Metastases, Invasion, Migration.
Acknowledgements: This study was supported by
TUBITAK, project number: 104T890.
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Functional Effects of Matrix Metalloproteinase-9 on Voltage-Gated Sodium Channel
Navl.5 and p1 Regulation in Human Breast Cancer Cells
Giilgiin OKTAY
e-mail: gulgun.oktay@deu.edu.tr

Dokuz Eylul University, Schoo! of Medicine, Department of Medical Biochemistry, Izmir,

TURKIYE

Abstract

Voltage-gated sodium channels (VGSC) are
glycosylated transmembrane proteins transmitting
fast (transient-Inat) and prolonged (persistent-Inar)
currents enabling Na* flow into cells in order to create
action potentials. VGSCs are expressed in
conventionally 'excitable’ cells, such as neurons and
muscle cells, as well as 'non-excitable' cells such as
endothelial ~ cells, lymphocytes,  osteoblasts,
fibroblasts, and renal tubular epithelial cells. In recent
years, in vitro and in vivo studies have shown that
VGSCs are overexpressed in a variety of human
cancers of epitelial origin, including breast, prostate,
ovary, cervix, colon, lung and skin cancer, where
expression is associated positively with metastatic
potential. However, the mechanisms responsible for
the functional VGSC expression in cancer cells are
not clear. VVoltage-gated Na* channels exist as pore-
forming alpha subunits (‘VGSCa’s) which are
responsible for the ionic permeation and smaller non-
pore-forming beta subunits (‘VGSCp’s) which are
responsible  for  structural interactions and
adhesiveness. It has been suggested that VGSCa
subunits are upregulated in parallel with metastatic
potential, whereas VGSCP subunits are expressed
more in weakly metastatic cancer cells which are
relatively more adhesive.

Breast cancer is the most common type of cancer after
lung cancer in women. Metastasis is the major cause
of death in breast cancer patients. In tumor
metastasis, the degradation and modulation of
extracellular matrix by proteolytic enzymes is a
critical step. Among these proteolytic enzymes,
matrix metalloproteinases (MMPS) play a key role in
the digestion of extracellular matrix components

(proteolytic activity) and in signal transduction
pathways (non-proteolytic effect).

The main aim of our project is to examine
mechanistically mutual functional interactions
involving matrix metalloproteinase-9 MMP-9), the
VGSC subtype Nayl.5 (gene: SCN5A), and the
VGSCB subtype, Pl(gene: SCN1B). Mainly the
metastatic human breast cancer MDA-MB-231 cells
will be used as a model to shed light on the metastatic
process. Thus the following approaches will be
adopted:

1. MMP-9 silencing and overexpression; effects on
Navl.5 and Blexpression and activity;

2. SCN5A silencing and pharmacological inhibition
with tetrodotoxin (general VGSC inhibitor) and
Ranolazine (specific Inar inhibitor); effects on MMP-
9 expression and activity and SCN1B expression; and
3. SCN1B overexpression; effects on MMP-9 and
Nay1.5 expression and activity.

4. The effects of all these treatments on the following
metastatic cell behaviors will be determined:
adhesion, lateral migration and matrigel invasion).

In this project, we shall determine for the first time
how MMP-9, which is in the upstream of VGSC,
affects alpha ve beta subunit expression and how
these effects contribute to the process of invasion and
metastasis. In this manner, this in vitro study will
enlighten further the role of VGSC/Ine in cancer
progression.

Keywords: Voltage-gated sodium channels, Matrix
Metalloproteinase-9, Breast cancer cells.
Acknowledgements: This research was supported in
by a grant (no. 115S504) from The Scientific and
Technological Research Council of Turkey
(TUBITAK).
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Voltage Gated and the Oxidative Stress-Induced lonic Currents in the Neurones of the
Ventral Cochlear Nucleus
Ramazan BAL
e-mail: ramazanbal1969@gmail.com
Gaziantep University, Faculty of Medicine, Department of Physiology, Gaziantep, TURKEY

Abstract

The fibers of the auditory nerve project to the
cochlear nucleus (CN). The CN divide into two
region, the dorsal cochlear nucleus (DCN) and the
ventral cochlear nucleus (VCN). The VCN has three
cell types, octopus, bushy and stellate cells. Octopus
cells are populated caudally in the posterioventral CN
(PVCN). The other two cell types are found
intermingledly in the anterior part of the ventral CN
(AVCN).

Synaptic responses and the firing pattern of these
three cells are mainly governed by their unusual
biophysical characteristics. In vitro recordings, both
bushy and octopus cells respond to DC current pulses
at the onset of the stimulus with a single action
potential. Whereas, stellate cells responded with a
train of action potentials.

Onset responses were found to be resulted from the
large resting conductances of, mixed-cation
conductance (gn) and low-voltage activated
potassium  conductance  (gk.). These two
conductances are the largest current amplitude
recorded in the mammalian CNS neurons.
Amplitudes of maximum mixed-cation conductance

and low-voltage activated potassium conductance
were 150 nS and 512 nS. Even though stellate cells
had these ion channels, they are relatively small in
amplitude. These cells had calcium channels as well.
Furthermore, ventral cochlear nucleus (VCN)
neurons had two ion channels induced by oxidative
stress, TRPM2 current and ATP-sensitive potassium
(KATP) current. The amplitude of the TRPM2
conductance was 5.1 nS, which is induced by
intracellular ADPR application. amplitude of the
ATP-sensitive potassium maximum conductance in
octopus cells was 17.2 nS.

In conclusion, voltage gated ion channels govern the
action potentials. Whereas, oxidative stress induced
conductances, TRPM2 and KATP, are relatively
small, they can change the resting membrane
potential and neurons excitability of the neurons with
high input resistance such as stellate cells. Small
modulatory currents mediated by TRPM2 or Kare in
stellate cells cause large changes in the firing rate,
due to their relative high input resistance and low
firing thresholds.
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Natural Products and lon Channels
Hatice GUMUSHAN AKTAS
e-mail: haticegumushan@gmail.com, haticeaktas@harran.edu.tr
Harran University, Faculty of Arts & Science, Biology Department, Sanliurfa, TURKEY

Abstract

lon channels are transmembrane proteins found in the
cell and organelle membranes of all living organisms.
These proteins allow the transport of ions such as
sodium, potassium, calcium, hydrogen, chlorine
between inner and outer sides of the cellular
membranes. Each channel carries specific ions. Some
like potassium leakage channels are constantly open.
Others are switched on and off in response to voltage
changes or the attaching of a ligand. Also in another
group, there are connexins forming gap junctions
which allow the transport of various ions and
molecules from the cell to the cell, and channels like
Piezo which are opened as a response to mechanical
stimulation. lon channels have important roles in all
cellular processes such as stimulation of nerve and
muscle cells, maintenance of resting potential,
transfer of ions and various metabolites between
cells, hormone release, sensory conduction, learning,
memory, regulation of blood flow, protection of
homeostasis, control of cell cycle, apoptosis, and cell
movement. Therefore, mutations or the changings of
functions that occur in genes encoding these channels
play a role in many disorders such migraine, diarrhea,
hypertension, depression, and cancer and metastases
as.

The medicines which acting on ion channels are used
long in the treatment of many diseases such as
epilepsy, because of the ion channels play roles in
many cellular processes. These drugs have synthetic
or natural origin. Natural compounds are small
molecules with a biological activity and chemical
structure that are produced as a primer or secondary

metabolite in any organism. Today, there is an
increasing trend towards natural nutrition, which we
can called as "return to nature”. In this trend, herbal
or animal products are consumed for preventive
purposes or for treatment.

Natural compounds may be obtained from bacteria or
fungi, as well as animal or herbal origin. The most
studied Tetrodotoxin (TTX) is a specific blocker for
voltage-gated sodium channels (VGSCs). TTX can
be isolated from poisonous Fugu sp. fish, various
amphibians and molluscs. Grayanotoxins, which
increase ionic current in VGSCs, are of plant origin.
Margatoxin, isolated from a scorpion species, blocks
voltage-gated potassium channels. Dehydrosaponin |,
which activates the calcium-activated potassium
channel, is a secondary metabolite of a plant from the
Leguminosae family. Avermectin bla, which
increases the opening of the voltage-gated chlorine
channel, is a toxin of Streptomyces sp. bacterium.
Chlorotoxin, a chlorine channel blocker, is isolated
from a scorpion. The muscimol, which exhibits
agonist activity on the GABA-A receptor, which is a
kind of ligand-gated ion channels, is obtained from
Amanitha muscaria fungi. Conotoxin is used as local
anesthetic, and it is a toxin obtained from sea snail.
In conclusion, the novel natural compounds may have
important biological activities on ion channels.
Therefore it is necessary to investigate deeply the
effects of them.

Keywords: lon channels, natural compounds, ion
channel blockers and openers, cancer, metastases
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Environmental Factors and their Mechanisms of Action in Carcinogenesis
Abdurrahim KOCYIGIT
e-mail: abdurrahimkocyigit@yahoo.com
Bezmialem Vakif University, Faculty of Medicine, Department of Medical Biochemistry,
Istanbul, TURKEY

Abstract

Cancer is a genetic disorder in which both internal
factors (inherited mutations, hormones and immune
conditions) and environmental /acquired factors (like
tobacco, diet, radiation and infectious organisms) are
caused. It has been estimated that only 5-10% of all
cancers are due to an inherited gene defects, the
others are due to environmental factors. These
factors modulate some of the important cellular
elements, including genes such as proto-oncogenes,
tumor suppressor genes and DNA repair genes, via
cellular intermediates. One of the most important
cellular intermediates is the reactive oxygen species
(ROS) produced in all aerobic organisms and
environmental factors such tobacco smoking,
irradiation and inflammation. Chronic and
cumulative ROS causes harmful changes in various
macromolecular components such as DNA, lipids
and proteins. ROS can also indirectly mediate
indirect attack on DNA and cause DNA damages.
The formation DNA damage is located at the center
of the carcinogenic process, because if such adducts
are confused with cellular repair mechanisms and
persistence, they can lead to misspellings and
eventual mutations and cancer. It has been shown that
there is an 80-90% association between DNA damage
and cancer. Major environmental factors that cause

cancer by making DNA damage; physical factors
(ionizing radiation, ultraviolet rays, asbestos),
biological factors (bacteria, viruses and inflammatory
diseases), chemical agents (tobacco, alcohol, foods,
factors, chemotherapeutics and insecticides) and
others (stress, obesity, immune deficiency). These
factors usually cause DNA damage by increasing
ROS production either directly or indirectly. We can
show the DNA damage level by alkaline single cell
gel electrophoresis (Comet Assay) which is a
sensitive and sensitive test. Thus, we can predict the
risk of cancer by environmental factors. People can
avoid some cancer-causing exposures, such as
tobacco smoke and the sun’s rays. But others are
harder to avoid, especially if they are in the air we
breathe, the water we drink, the food we eat, or the
materials we use to do our jobs. Scientists are
studying which exposures may cause or contribute to
the development of cancer. Understanding which
exposures are harmful, and where they are found,
may help people to avoid them. As a result,
environmental risk factors that cause DNA damage
play an important role in the development of cancer,
successful  management  of  lifestyle and
environmental pollution can reduce cancer risk.
Keywords: Cancer, environmental risk factors,
reactive oxygen species, DNA damage
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Thiol Disulfide Homeostasis
Ozcan EREL
e-mail: erelozcan@gmail.com

Ankara Yildirim Beyazit Univ. Med Fac. Medical Biochem. Dept. Atatiirk Hospital,
Ankara, TURKEY

Abstract

Thiols (mercaptan) are functional sulfhydryl (R-S-H)
groups containing a sulfur atom attached to a carbon
atom and a hydrogen atom bound to the sulfur atom.
The vast majority of the plasma / serum thiol pool
consists mainly of albumin and other proteins, while
a small portion consists of low molecular weight
thiols such as cysteine, cysteinyl glycine, glutathione,
homocysteine, and y-glutamylcysteine.

Thiol groups are oxidized by oxidant molecules
under physiological conditions to form a reversible
disulfide bond structure. The resulting disulfide bond
is also a covalent bond and is also referred to as the -
S-S bond or the disulfide bridge. These disulfide
bonds can be reduced again to the thiol groups so that
the dynamic thiol / disulfide balance is maintained.
The dynamic thiol / disulfide balance has important
roles in the regulation of antioxidative protection,

detoxification, signal transduction, apoptosis,
enzymatic activity, transcription factors and cellular
signaling mechanisms. Changes in thiol / disulfide
balance are involved in the pathogenetic mechanisms
of many diseases such as multiple sclerosis, diabetes
mellitus, cardiovascular diseases, cancer, rheumatoid
arthritis, chronic kidney disease, FMF, CCHD,
tonsillitis, appendicitis, brucella, schizophrenia,
Parkinson's disease, Alzheimer's disease and liver
diseases.

Thiol disulfide homeostasis can be measured in the
laboratory by spectrophotometer and automatic
analyzer. This test profile has a high potential to
generate new information and has potential to be
included in routine test profiles in the near future.
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Integration of Transcriptomics and Functional Genomics to Study Drug Resistance and
Metastasis in Cancer
Ozgiir SAHIN
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Bilkent University, Faculty of Science, Department of Molecular Biology and Genetics,
Ankara, TURKEY

Breast cancer (BC) is one of the most common
cancers with >1,300,000 cases and 450,000 deaths
each year worldwide. Two most aggressive subtypes
of BC are HER2-overexpressing and triple negative
breast cancers (TNBCs). As most cancer-related
deaths occur due to resistance to therapies and
metastasis, it is crucial to elucidate the molecular
mechanisms underlying these processes. In this
respect, systems level approaches combining Next
Generation ~ Sequencing,  network  modeling,
functional genomics and cancer cell biology provide
new avenues for targeting protein or non-coding
RNA networks in an efficient way which may lead to
blockage of by-pass mechanisms or metastasis spread
of the cells.

In my talk, I will first present how we (1) use HER2-
overexpressing transgenic mouse models and breast
cancer cell lines to develop drug resistant models for
HER2-targeting agents, and (2) integrate data from
cancer patients’ expression profiling, TCGA and
RPPA to identify biomarkers of drug response, and
(3) perform targeted RNAI screening to identify drug

combinations or order of treatments to overcome
therapy resistance in this highly aggressive subtype
of breast cancer.

In the second part, | will present how we integrate
Next Generation Sequencing (RNA-Seq, miR-Seq)
data obtained from our mouse models representing
chemotherapy resistant or metastatic TNBCs to build
‘miRNA-mRNA’  or ‘miRNA-MRNA-IncRNA’
interaction networks. | will then show how we
identify key components of these networks using
several computational tools to identify novel drug
targets, simulate their loss-of-functions and
experimentally validate them in order to overcome
chemotherapy resistance or block metastasis in
TNBCs.

Keywords: breast cancer, drug resistance,
metastasis, next generation sequencing, noncoding
RNAs
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Abstract

Cell-cell interactions are essential for the survival of
the cell. Cell-cell interactions play crucial role in
communicating with each other in response to
changes in their microenvironment and the loss of
this communication between cells can lead to
uncontrollable cell growth and cancer. To
specifically target cancer cells for both diagnostic and
therapeutic  (theranostic) applications, we are
employing  multiple  approaches  such as
glycobiology, metabolic glycoengineering, and
nanotechnology. For example, cell surfaces of more
than 90% epithelial cancers contain exposed TF-
disaccharide (TFD) in their O-glycosylated proteins.
In tumors, galectin-3 (gal3) interacts with TFD
containing glycoproteins such as MUC2 and plays a
significant role in promoting cancer progression and
metastasis. In normal cells, TFD is masked by sialic
acid and cannot bind with the gal3 and so TFD-gal3
interaction is specific to cancer cells. To prevent

cancer metastasis, we have developed a very high
affinity gal3 antagonist (GM101) that specifically
blocks gal3-TFD interactions. GM101 blocks gal3-
mediated angiogenesis, tumor-endothelial cells
interactions, and prevents metastasis in mice.

In another approach, we are exploiting cancer cells’
abnormal energy metabolism to target cancer cells.
We have recently shown that nutrient-deprived
cancer cells when supplemented with sialic acid
utilize negligible amounts of this sugar for energy
compared to their non-malignant counterparts.
Instead, malignant cells use sialic acid to maintain
cell surface glycosylation through complementary
mechanisms. We have determined the nature of
sialylation and developed tools to specifically target
the cancer cells. Moreover, theranostic nanoparticles
are being developed for simultaneous diagnosis of
diseases and targeted drug delivery with minimal
toxicity.
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Introduction/Aim:  Although many advanced
molecular biological methods have been tried for
cancer treatment; chemotherapy is still one of the
preferential method in cancer treatment as a method
that maintains its validity. One of the most important
parts of the chemotherapeutic agent research is the
determination of the ability of herbal or chemical
compound to Kill or inhibit proliferation of the of
cancer cells in vitro. Mostly in studies; the cytotoxic
or antiproliferative effects of the tested compounds
on cancer cells are investigated by similar test
methods and the results are jointly evaluated. In
recent studies; these two situations are trying to be
separated from each other to develop more
sophisticated methods for each one. In methods used
to determine cell proliferation: based on following of
DNA synthesis rate, ATP amount, metabolic activity,
change in dyeing properties, specific markers.

Materials and Methods: The technique for
analysing cell division using serial dilution of the
fluorescein-based dye carboxyfluorescein diacetate
succinimidyl ester (CFSE), described by Lyons and
Parish in 1994. CFSE consists of a fluorescein
molecule containing two acetate moieties and a
succinimidyl ester functional group. In this form, it is
membrane permeant and non-fluorescent. After
diffusion into the intracellular environment;
endogenous esterases remove the acetate groups,

rendering the molecule highly fluorescent and non-
permeant to the cell membrane. In addition, the
succinimidyl ester reacts with free amine groups of
intracellular proteins, forming dye—protein adducts.
CFSE is membrane—permeant fluorescent molecules
that are retained within the cells through subsequent
rounds of cell division, with each daughter cell
receiving approximately half of the fluorescence of
the parent. CFSE dye enters the cell and trapped
there. Upon division, the fluorescence intensity of
each daughter cell is halved which allows for the
simple detection of the number of cell divisions by
flow cytometry.

Results: CFSE stains cells at high fluorescence
intensities (in the FL-1 histogram 103 -104) and
CFSE has low toxicity for cells. These properties
make CFSE ideal for long-term cell proliferation
monitoring. CFSE has very bright fluorescence;
therefore location of cells in sections can be
determined using confocal or fluorescence
microscopy.

Conclusion: CFSE can be used without affecting
morphology or physiology to trace generations in
vivo or in vitro.

Keywords: CFSE, Cell proliferation, Flow
cytometry
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Abstract

The studies on breast cancer which is frequently
discussed in the field of oncology nursing have
gained momentum. A total of 8,2 million cancer-
related deaths and 14,1 million new cases of cancer
occurred worlwide in the year of 2012 while breast
cancer (11.9%) is the second most prevalent cancer
in the world. Breast cancer is also the leading cancer
in the women in Turkey. Nowadays, cancer is
perceived as a life-threatening disease, and it remains
a very feared disease in spite of significant
improvements in its treatment. It is stated in literature
that women with breast cancer experience many
problems in the physical, social, psychological, and
spiritual fields. Because of this reason, women's daily
life activities and quality of life deteriorate. In
addition, it was determined that there were some
psychosocial problems in these patients when the
studies on the women with breast cancer were
examined. Anxiety, the thought of self-destruction,

social isolation, depression, decrease in self-esteem,
hopelessness, sexual dysfunction are frequently
mentioned problems in the literature. These problems
that arise in the women require the use of supportive
approaches in the treatment and care of the patients.
At this stage, many women need social support.
Social support is important in the recovery process,
this condition is independent from the success of the
treatment in survival. It is stated in the literature that
your social support is very effective in the diagnosis,
treatment and rehabilitation of women with breast
cancer. At this stage, nursing services come to the
forefront, because nurses support the women by
identifying the social support needs of the women,
and offer the services in this regard. This review was
designed to show the effect of social support on the
women with breast cancer.

Keywords: Oncology Nursing; Breast Cancer;
Social Support, Nurse
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Abstract

The major factor that limits success in cancer therapy
is the nonselectivity of the anticancer agents towards
tumor cells and tissues. Therefore new studies are
conducted for detection of specific novel molecules
for cancer cells. Specifically the expression pattern of
Carbonic Anhydrase IX (CAIX) in solid tumors has
led to the use of CAIX as a biomarker, since it can
provide evidence about tumor identification and
prognosis. Sulfonamides posses many types of
biological activities and have recently been reported
to show substantial antitumor activity in vitro and/or
in vivo. There are a variety of mechanisms for the
anticancer activity and the most prominent of these is
through the inhibition of carbonic anhydrase
iSozymes.

The aim of this study was to evaluated the effects of
CAIX inhibitors, namely amine and imin
sulfonamides derivatives newly synthesized aromatic
sulfonamides with high affinity for CA IX, on cell
proliferation and apoptosis in CAIX-positive and
CAIX-negative cell lines and correlate these findings
with CAIX expression. We sought to investigate the
molecular mechanisms underlying the potential
apoptotic effect of CAXI inhibitors. Effect of
sulfonamides on cell viability was determined by
WST-1 assay and then ICsg value of each component
was determined. Apoptosis or necrosis induction was

determined by flow cytometric annexin V analyse,
intracellular free radical induction will be determined
by ROS analyse, intracellular pH induction was
determined by fluorescens prob  analyses;
Antiproliferative effects of compounds was
determined by BrdU elisa assay, cellular
mitochondrial membrane potential was determined
by JC-1 assay, CAIX and apoptosis (cleaved caspase
3,8 and 9) was investigated using level at protein
level using Western blotting method, respectively.
At the end of the study it was recognized that 4 of the
16 sulfonamide derivative compounds have high
cytotoxic and antiprolifetaretive effects on HelLa
cells. It was decided that cytotoxic effect was occured
by apoptosis and CAIX expression and partial
increases in pH would be due to inhibition of those
effects with CA-IX. The results of data derived from
this study will inspire the projects in which those
materials are used and which are on hypoxia, 3-D cell
culture medium and consecutively animal cells and
especially will serve distinctive research areas in
cancer treatment.

Keywords: Sulfonamide, Carbonic Anhydrase-1X,
Cancer, Cytotoxicity,
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Abstract

Background: The aim of this study was to investigate
the electric field distribution inside the cell solution for
different electric pulse amplitudes.

Materials and Methods: Breast cancer cells were
loaded into a BTX 640 model cuvette with parallel
aluminum plate electrodes and the cuvette were placed
in the electroporation chamber which was connected to
electroporator. Eight square pulses of duration
100us (having repetition frequency of 1Hz) with 400V
and 800V were applied to the electrodes. Since
electroporation involves electrostatic properties, its
analysis is performed using Ansys-Maxwell 3D
Electrostatic transient module. In this direction, it is
different from other studies in the literature. Firstly, the
capacitance of the cuvette is calculated analytically by
the parallel plate capacitor approach. Secondly; the
capacitance value is calculated numerically by the
software. The accuracy of the model is tested with
analytical and numerical analysis. Thirdly, the electric
field (E) distribution inside the cell solution was
examined.

Results: The capacitance (C) was calculated as
0.5461125pF by using the Formula. C value in the
numerical analysis was found to be 0.54387pF. The
electric field distribution was found around 1998.7-
2001,3V/cm. If E is too low, the potential value for
electroporation can not be reached. Increasing E at the
corners of the cell solution is an expected result.
Because electrical charges accumulate at corner points.
While the applied voltage is 400V, E value on the

solution is around ©-60 x10* -8.13x10* V/m. Thus,

IONCC kongresinde s6zlii sunum olarak sunulmusgtur.

Kabul tarihi / Accepted: 22.11.2017

the membrane potential is calculated at about 0.56-
0.81V. While the applied voltage is 800V, E is around

1.035x10° -1.82x10° V/m on the solution. Thus,

the membrane potential is calculated at about 1.03 -
1.82 V.

Conclusion: The capacitance value error ratio between
analytical and numerical analysis was 0.047%. It is
expected that the actual model will be compatible with
the model in the simulation. As the amount of the cell
solution increased, a linear increase in the capacitance
value was observed. For this reason, the charging time
for electroporation of the cells is affected. In analyzes
performed with solution, when 400V is applied, the
permeability of the cells in the electric field values
(1000 V/cm) is low. However, increasing the voltage
value from 400V to 800V could significantly increase
the permeability of the cells.

Key Words: Electropermeabilization,
Electroporation, Electric Transient, In-Vitro, Finite
Element Analysis.

Oz

Amag: Farkli elektrik puls degerliklerinde hiicre
soliisyonundaki  elektrik  alan  degisimlerinin
incelenmesi amaglanmustir.

Materyal ve Metod: Meme kanseri hiicreleri, paralel
alliminyum plak elektrotlu 4 milimetre (mm) bosluklu
elektroporasyon kiivetlerine yerlestirildi. Kiivetler,
elektroporasyon cihazina baglanan elektroporasyon
odasina alindi. Hiicrelere, 0-800 V araliginda genlik ile
8 karesel titresim (tekrarlama frekansi 1 HZz'lik)
uygulanmistir. Her bir elektrik darbesinin siiresi 100
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us idi. Elektroporasyon islemi elektrostatik ¢zellikler
icerdiginden dolay1 Ansys Maxwell 3D Elektrostatik
ve Elektrostatik transient modiilii kullanilarak analiz
islemleri gerceklestirilmistir. Bu 6zelligiyle literatiirde
yeralan diger ¢alismalardan farklidir. Ilk olarak, kiivet
icinde bulunan elektrotlar paralel plakali kondansator
yaklagimi ile kapasitans degeri analitik olarak
hesaplanmustir. ikinci olarak, yazilim ile kapasitans
degeri niimerik olarak hesaplatilmigtir. Analitik ve
niimerik analiz ile modelin dogrulugu test edilmistir.
Uciincii olarak, hiicre soliisyonundaki elektrik alan
degisimi incelenmistir.

Bulgular: Kapasitans (C) formil kullanilarak;
0.5461125 pF olarak hesaplanmistir. Niimerik analizi
neticesinde Kkapasitans degeri 0.54387 pF olarak
bulunmustur. Elektrik alan degisimi 1998.7-2001,3
V/cm araliginda goriilmiistiir. Eger elektrik alan siddeti
cok diigiikse, hiicrelerde por i¢in gerekli potansiyel
degerine (0.7-1V) ulasilamaz. Soliisyonun kdose
kisimlarinda elektrik alan degerinin artmasi beklenen
bir sonugtur. Ciinkii yiikler kose noktlarinda birikir.
400V uygulandiginda, soliisyondaki E degeri

INTRODUCTION

‘Electropermeabilization’ or ‘Electroporation’; a
phenomenon that is defined by an additional
voltage component along the cell membrane
through exposure of the cell to an external electric
field (1). Electroporation in terms of electrical
properties; applied in the form of short pulses
(5KHz or 1Hz) of high voltage value (2). The
permeability of the cell membrane is significantly
increased and nano-sized pores are formed.These
electropores  enable  the  transport  of
deoxyribonucleic acid (DNA), ribonucleic acid
(RNA), proteins, fluorescent markers, peptides,
polar and charged molecules, plasmids and cancer
drugs into the interior of the cell. Electroporation
may be reversible or irreversible depending on

pulse parameters such as; amplitude, duration

5.66x10" ~8.13x10° V/m civarindadir. Béylece
membran  potansiyeli  0.56-0.81 V'tur. 800V

uygulandiginda ise, E degeri 1.035x10° ~1.82 x10°
V/m civarindadir. Béylece membran potansiyeli 1.03-
1.82 V'tur.

Sonug¢: Analitik ve niimerik analiz arasindaki
kapasitans deg@eri hata oram %0.047 olarak
goriilmiistiir. Benzetim c¢alismasindaki model ile
uygulamadaki gercek model uyusmast
beklenmektedir. Soliisyon miktar1 arttica kapasitans
dogrusal olarak degismektedir. 400V uygulandiginda
yada 1000 V/cm elektrik alan degerlerinde
soliisyondaki hiicrelerin gecirgenligi azdir. Ancak
gerilim 800V degerine yliikseltildiginde hiicrelerin
gegirgenliginde 6nemli bir artis beklenmektedir.
Anahtar Kelimeler: Elektropermabilizasyon,
Elektroporasyon, Elektrik Gegici Hal Analizi, In Vitro,
Sonlu Elemanlar Analizi

time, number of pulses, repitation frequency,
polarity and etc. The most important
electroporation parameters to be to be optimized
are amplitude of electrical pulses. For instance, at
low amplitude voltage values, the cell
permeability level is not affected, but DNA
transfer is facilitated (2). This method has been
used in the last decade for in vitro application of
genetic material to the cell (3). This approach was
first applied in vitro. But it retained its validity in
vivo (4). Theoretical and practical studies; the
level of cellular granular permeability has been
shown to depend on the electric field, cell size,
shape and interaction with the surrounding cells.
Some factors related to cell permeability are, for
ambient

example, cellular tiny particles,

conductance, cell position, critical transmembrane
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voltage (TMP) affect effective tissue conductivity.
In addition, the local electric field intensity at a
site is the key parameter for permeability (2). The
electroporation process is carried out by means of
an electropulsor or a capacitor discharge. The
electrodes, which consist of two rectangular, flat
and stainless steel materials, are arranged in
parallel to form a regular electric field. Electric
field parameters can be adjusted by controlling the
square wave (pulse) from the electropuls source
(4). Castiello et al. (5) have performed tests of
different in vitro models. They argued that the new
device had faster and homogenous voltage pulses
than standard electropuls sources. In addition, the
Electropuls system can be used to treat tumors by
taking cancer drugs into cells. This system is
known as electrochemotherapy which the effect of
anticancer drugs can be increased and the side
effects of drugs can be reduced (6). For example,
Low dose Cisplatin can be used in the treatment of
neuroblastoma with electroporation, but when
used in  combination  with  tamoxifen
electroporation, it is effective in breast cancer
treatment (7,8).

Tumor and healthy tissue can be determined by
solving the electric field changes the electrostatic-
based programs. The solution of the solution
methodology included in some commercially
available programs (finite element method, finite
difference method, etc.) does not change the basic

field rules used for the solution. However, the

electrical conditions required for the application
require the same characteristics of the simulated
conditions. In short, the electroporation system
should be considered as a transient electrostatic
problem because of the electrostatic problems in
the field of electrical parameters and pulse source.
Sreeet al. (9) has shown that the electric field
distribution of ductal carcinoma is 11.5% higher
than that of normal touch in Maxwell 3D
simulation program. Different geometries have
been created for a number of new large needle
array configurations required for electroporation
of larger areas for alternative cancer treatments
(1,10-11). Miklav¢i¢ et al. (12) have studied the
change of electric field with the needle diameters

for in vivo application of electroporation.

/Cuvel‘re

Figure 1. Two-dimensional appearance of
DMEM solution with Cuvette

In this study, the electric field change of the BTX
640 model 4 mm cavity cuvette, which is currently
produced for in vitro application, was investigated
by the finite element method. A train of 8 square
pulses (having repetition frequency of 1 Hz) with
amplitude ranging from 0 to 800 V were applied
to 100 uL. DMEM (Dulbecco’s Modified Eagle’s
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Medium) cells placed in the cuvette. The duration
of each electric pulse was taken as 100 us. Since
electroporation involves electrostatic properties,
its analysis is performed using Ansys-Maxwell 3D
Electric transient module. In this direction, it is
different from other studies in the literature.
Firstly, the capacitance of the cuvette is calculated

analytically by the parallel plate capacitor
approach. Secondly; the capacitance value is
calculated numerically by the software. The
accuracy of the model is tested with analytical and
numerical analysis. Thirdly, the electric field (E)

distribution inside the cell solution was examined.

;hwﬂkm
21746
”“'-:mfm 4
Pogy

e

Figure 2. a) Harvard BTX 640 model cuvette, b) Simulation Model

MATERIALS AND METHODS

The size of the field distribution of an electrode
system depends on the magnitude of the voltage,
the electrode gap. Numerical calculation methods
are usually used to find the maximum electric field
in mixed electrode systems that require long
calculation processes. In Figure 1 a two-

dimensional view of the cuvette system is given.

The solution contained in the cuvette is defined as
1.5 S/m and the dielectric constant 80. Due to the

conductivity of the solution, the entire surface of

the plates is coated with insulating material and is
produced hollow.The realization of the solution
cuvette and the simulation model are given in

Figure 2:

Figure 3. Simulation with parallel plate of Figure
2b
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The error rate between analytical and numerical
calculation significantly changes the application

results. For this reason, calculations like the model
parallel plate condenser in Figure 2b have been
performed. For this reason, the analysis of the

model given in Fig 3.

Yoltage [¥] E [¥/cn]
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Figure 4. Plate potential and electric field change

It is difficult to investigate on electrical activity of
cells, tissues and organs due to measurement and
ethical reasons. For this reason, software that uses
the finite element method is preferred in literature
to investigate the electrical effects. In general, the
electrical properties of a biophysical problem can
be electromagnetic, electrostatic, or two-domain
problems. As the electroporation process
contained electrostatic properties, analyzes were
performed using the Ansys-Maxwell 3D

Electrostatic and Electric transient module.

The electrostatic field simulator computes static
electric fields arising from potential differences
and charge distributions. The electrostatic solver

calculates the value of the electric potential at each

tetrahedron node. To produce the optimal mesh,
used an adaptive analysis, in which the mesh is
automatically refined in critical regions (13). As
the Electric transient solver does not provide
adaptive meshing, so we will first solve using
Electrostatic solver and import its adaptively
refined mesh for use in Electric transient solution.
However, the two model geometries must be
identical. Electrostatic field computes the static
electric field that exists in a structure given a
distribution of DC voltages and static charges. A
capacitance matrix, force may also be computed
from the electric field (14). For electrostatic solver
(14):

. It is assumed that all objects are stationary,
. There is no time variation of any of the

electromagnetic quantities,

. There is no current flow in conductors,
. All conductors are considered to be
perfect,

Electric field (E) is automatically calculated from
the scalar potential (). is represented by the

Poisson equation,
Vz(p = —p/erg, (1)

Electrostatic solver solves for the electric field

using the general formulation of fields,

E=-Vo (2)
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Following the calculation of E, it creates the
solution files and performs an error analysis on the
solution. Using the adaptive analysis, refining the
regions of the mesh in which the largest error
exists. Refining the mesh makes it denser in the
areas of highest error, continues solving until the
stopping criterion is meet, and resulting in a more

accurate field solution.

22

204

Capacitance (pF)
=

] Ll U ] Ll
100 200 300 400 500
Solution(uL)

Figure 5. Capacitance change with solution

The Electric transient module can be used to study
the field distribution in objects subjected to
lightning-induced overvoltage, produced by
power transmission line and other applications.
The solver uses time-varying applied potentials,
total charge and volume charge density, time-

varying current excitations. The quantity for

Derived solution parameters such as the electric
energy, ohmic loss, surface charge density;
maximum and minimum electric field can be
obtained for each solid (14).

V- (ev32) - V- (oVp) = 0 (3)

The electrostatic model is described by defining
the geometry, material properties, voltages,
external conditions in the Cartesian coordinate
system. Solution process is repeated until energy
errorvalue decreases.Unlike an electrostatic
solution, an electric transient is drawn to the
design data sets of interest voltage graphs. The
corresponding voltage value is assigned as pwl

(amplitude, time).

For the model in Figure 2b, the fringing of the
electric field at the edges in the solution-free
cuvette, the electric field is smooth and stable.
=

d . Where V is the applied DC

voltage (Volt), d is the distance between parallel

Equal to

plates (m). The electrostatic energy density is

1
. . P W, == | &E%dv
which the electric transient field simulator solves ) Zv[V (4)
is the electric potential; the electric field, the
current density and the electric flux density are
automatically calculated from the potential.
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Capacitance expression C (F); Equation 6 is

obtained when the plate surface area is S (mz) and
the electric field in Equation 4 is written.

1 S,
We = E (8 E)V (6)

The expression given in parentheses here is
expressed as the capacitance of the parallel plate
model. It should also be noted that the ¢
expression is the dielectric product of the material
placed between the gap and the plates. In this case,
the relationship between the energy stored in a
capacitor model and the capacitance is given in

Equation 7.
W, = 1 cv?
2 (7)

E [¥/m]

8. 1338E+04

7. 4316E+aY4

6. 7901E+@4

6. 2039E+@4

5. 6683E+0Y4

5.1790E+84

4. 7319E+04

4. 3234E+04

3. 9502E+@4

3. BO92E+@4

3. 2976E+@4

Figure 6. Electric Field Variation in Solution
(400V)

C:gE
d (5)
RESULTS

The change in electric field of the model in Fig. 2b
without solute was investigated by three-
dimensional analysis. In addition, parallel plate
capacitor calculations were carried out and the
capacitance was calculated analytically and
compared with the three-dimensional model.

The surface area of a plates is equal to 0.2457 m*
.Distance between two plates are 0.004 M and the

permittivity of free space is equal to

8.85x107*2 (F/m). The
capacitance (C) was calculated as 0.5461125 pF

approximately

by using the Equation 5. The capacitance value in
the numerical analysis was found to be 0.54387
pF. The electric field and the potential change are

given in the Figure 4.

E [V/m]

1. B2B7E5

L. B304E.DS

7295E+05

1. 5312E+@5
1. 4320E+@35
1. 3329E+05
1.2337E+05
1. L34BE-@3
1.@354E«@3
9. 3624E+0¢

6. 3TOBE+0+

Figure?. Electric Field Variation in Solution (800
V)
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The electric field distribution was found around
1998.7-2001.3 V/cm. If the pulse length is too
short, the membrane capacitance cannot be
charged to the potential value required for the cell
(15). For this reason, the capacitance variation
with solution is given in Figure 5: If the magnitude
of the electric field is too low, the potential value
for electroporation can not be reached (15). This
potential value is larger for large cells with

constant electric field value (VCeII =1.5E COS6’)

(15). WhereE electric field, r cell radius (10-100
HMy 9 is given as the angle between the cell
surface and the electric field.When 400V and
800V are applied, the distribution of the electric
field in the solution between the plates is given in

Figures 6 and 7.

Increasing the value of the electric field at the
corners of the cell solution is an expected result.
Because electrical charges accumulate at corner

points.While the applied voltage is 400 V, E value

on the solution is around 5-66x10" ~8.13x10°
V/m. Thus, the membrane potential is calculated
at about 0.56-0.81 V. In green areas, the

permeability of the cells is very low.

While the applied voltage is 800 V, E is around
1.035x10° ~1.82x10° \//m on the solution.

Thus, the membrane potential is calculated at
about 1.03 -1.82 V. The permeability of the cells

at green and solution corner points is very low.
However, the permeability of the cells in the
interior of the solution in general and in the areas
near the plate surfaces will be very high.
Increasing the voltage value from 400V to 800V
has been shown to significantly increase the
permeability of the cells.

DISCUSSION

In this study, the electric field distribution of the
BTX 640 (4mm cavity cuvette) was investigated
by the finite element method. Without adding
solution into the cuvette is likened to a parallel
plate capacitor model. The capacitance value error
ratio between analytical and numerical analysis
was 0.047% in the Capacitance. It is expected that
the actual model will be compatible with the
model in the simulation. As the amount of the cell
solution increased, a linear increase in the
capacitance value was observed. For this reason,
the charging time for electroporation of the cells is
affected. In analyzes performed with solution,
when 400V is applied, the permeability of the cells
in the electric field values (1000 V/cm) is low.
However, increasing the voltage value from 400V
to 800V could significantly increase the
permeability of the cells. In the experimental study
given in reference (7,8), it has been shown that cell
permeability and electric field value change in a

similar manner. Besides, the design is because of
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solving step by step in the electric transient
module, there is an increase in the analysis time.

Importing the mesh geometry from the
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oz
Ama¢: Bu calismada,  genitoiiriner  sistem
rahatsizliklar1  nedeniyle Sanlwurfa'daki  Harran

Universitesi T1p Fakiiltesi Hastanesi ve Mehmet Akif
Inan Egitim ve Arastirma Hastanesi’ne basvuran bazi
hastalardan alinmig prostat doku 6rneklerinde Navl.7
geni tarafindan kodlanan proteinin  varhi§inin
arastirilmasi amacglanmustir.

Materyal ve Metod: Calismada, tami konulmus
(benign prostatik hiperplazi, prostatik intraepitelyal
neoplazi, metastatik olmayan prostat kanseri ve
metastatik prostat kanseri) 20 hastaya ait prostat
dokusu oOrnekleri ve dort normal prostat kullanildi.
Harran Universitesi Tip Fakiiltesi Hastanesi ile
Mehmet Akif Inan Egitim ve Arastirma Hastanesi'nin
Patoloji arsivlerinden alinan bu numuneler 2012-2014
yillarina aittir. Isaretleme icin anti-sodyum kanali
Navl1.7 monoklonal antikor (Millipore, Merck, ABD)
kullanildi. Pozitif kontrol olarak, tretici firmanin
Onerisine gore, sican beyincik dokusu ile calisildi.
Immunohistokimyasal boyama islemi otomatik
immiinhistokimya cihazinda (Ventana, Roche, ABD)
yapildi.

Kabul tarihi / Accepted: 28.11.2017

Bulgular: Primer antikor uygulanmayan negatif
kontrol kesitlerinde boyanma olmadi. Pozitif kontrol
ile karsilastirildiginda prostat doku Orneklerinde
(normal prostat dokusu, benign prostatik hiperplazi,
prostatik intraepitelyal neoplazi dokusu, metastatik
olmayan prostat kanseri ve metastatik prostat kanseri)
dikkate deger bir boyanma ger¢eklesmedigi
gozlemlendi.

Sonu¢: Navl.7 geni tarafindan kodlanan VGSC
proteini, normal prostat ve benign prostat hiperplazisi
yani sira prostatik intraepitelyal neoplazi, metastatik
olmayan prostat kanseri ve metastatik prostat kanseri
gibi farkli derecelerde kanser bulunan hastalarda
immiinohistokimyasal ~ olarak  gdsterilememistir.
Incelemeler, diger genler tarafindan kodlanan
VGSC'lere karst  iiretilmis  ¢esitli  antikorlarla
isaretlenerek siirdiiriilmelidir. Ayrica bulgular diger
molekiiler tekniklerle de dogrulanmalidir.

Anahtar kelimeler: Voltaj kapili sodyum kanallari,
Navl.7 antikor, prostat kanseri, immunohistokimya.
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ABSTRACT

Aim: In this study, it was aimed to investigate presence
of the protein which encoded by Navl.7 gene in
prostate tissue specimens obtained from some patients
consulted to Harran University Medical Faculty
Hospital and Mehmet Akif Inan Training and Research
Hospital in Sanliurfa owing to genitourinary system
disorders.

Materials and Methods: In this study, it was used the
prostate tissue samples which belong to 20 diagnosed
patients (benign prostatic hyperplasia, prostatic
intraepithelial neoplasia, non-metastatic prostate
cancer and metastatic prostate cancer), and four normal
prostate. These specimens obtained from Pathology
Department archives of Harran University Faculty of
Medicine Hospital and Mehmet Akif Inan Training and
Research Hospital belong to 2012-2014. For labelling,
Anti-Sodium channel Navl.7 monoclonal antibody
(Millipore, Merck, USA) was used. It was studied with
rat cerebellum tissue as positive control in accordance
with the manufacturer’s protocol. The
immunohistochemical  staining  procedure  was

GIRIS

Diinya saghk orgiiti (WHO) tarafindan 2014
yilinda yaymlanan rapora gore, 2012 yilinda
diinya capinda yaklagik 8.2 milyon kisi kanser
nedeniyle hayatmi kaybetmis olup 14.1 milyon
yeni kanser vakasi kaydedilmistir (1). Kanser,
hem kadinlar hem de erkeklerde kalp
hastaliklarindan sonra gelen en Onemli 6liim
nedenidir (2,3). Prostat kanseri ise erkeklerde en
stk goriilen kanserler arasinda iilkemizde ve
diinyada ikinci siradadir (3,4). Ayrica, prostat
kanserinin goriilme sikligi, etnik gruplar ve
iilkeler arasinda da degisiklik gostermektedir. (5).

Prostat kanseri i¢in kullanilan cerrahi g¢ikarim,

radyoterapi, hormon tedavisi ve izleyerek bekleme

performed in automatic immunohistochemistry device
(Ventana, Roche, USA).

Results: There was no staining in the negative control
sections which non-treated with primer antibody. No
remarkable staining was observed in prostate tissue
specimens (normal prostate tissue, benign prostatic
hyperplasia, prostatic intraepithelial neoplasia tissue,
non-metastatic prostate cancer and metastatic prostate
cancer) when compared with the positive control.
Conclusion: The VGSC protein which encoded by
Navl.7 gene was not showed by
immunohistochemically in patients with normal
prostate, benign prostatic hyperplasia as well as
different grades of cancer such as prostatic
intraepithelial neoplasia, non-metastatic prostate
cancer, and metastatic prostate cancer. Investigations
should be continued by marking with various
antibodies that produced against VGSCs encoded by
other genes. Additionally, the findings should confirm
with other molecular techniques.

Keywords: Voltage-gated sodium channels, Navl.7
antibody, prostate cancer, immunohistochemistry

gibi tedavi yoOntemlerinin etkinlikleri farkl
olmakla birlikte ¢ogu bireyde hastalik ilerleyerek
metastatik evreye gecmektedir (6). Metastaz,
primer tiimérden ayrilan bir tiimdr hiicresinin
dolasim sistemine girip uzak alanlara gé¢ etmesi
ve bu alanlarda yerleserek ikincil tiimdrleri
olusturmasidir. Metastatik siiregte, hiicre iskeleti
elemanlari, hiicre dis1 matriksi yikan enzimler ve
onlarin inhibitorleri, hiicre adezyon molekiilleri
vb. yanisira iyon kanal aktivitesi gibi pek cok

faktor rol oynamaktadir (7,8).

Iyonlarm hiicre ici ile dis1 arasinda tagmmasini
gerceklestiren 1iyon kanallari, sinir ve kas

hiicrelerinin uyarilmasi, hiicresel homeostazin
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saglanmasi, hiicre proliferasyonu, apoptoz ve
hiicre siklusunun kontrolii gibi 6nemli islevlere
sahiptirler (9-11). Bu yiizden kanal aktivitesindeki
degisikliklerin bir¢ok hastalikla iligkili olabilecegi
bildirilmektedir (10). Ozellikle prostat ve meme
kanseri hiicreleri ile yapilan c¢alismalarla, voltaj
kapili sodyum kanallarinin (VGSC) artmig veya
degismis ekspresyon ya da aktivasyonunun
invazyon ve metastaz gibi c¢esitli kanser hiicre
davraniglarin1 ortaya cikardigi tespit edilmistir
(12-17). Bennett ve ark. (2004), metastatik
olmayan veya orta derecede metastatik olan insan
prostat kanseri hiicrelerinin invazif potansiyelini
arttirmak i¢in VGSC’lerin asir1 ekspresyonunun

gerekli ve yeterli oldugunu géstermiglerdir (18).

VGSC’ler iki alt tiniteden olusmaktadir. Kanalin
poru meydana getiren kismi olan a alt tinitesi 260
kDa agrhigmmdadir (19). Bir veya daha fazla
sayidaki B alt iiniteleri (33 — 36 kDa), diizenleyici
proteinlerdir. Hem hiicre adezyon molekiilii olarak
rol oynayabilirler hem de sodyum kanal
yogunlugunu ve hiicre uyarilabilirligini arttirarak
VGSCl'lerin  hiicre  yiizeyi
diizenleyebilirler. (20). VGSC’lerin a alt iinitesini
kodlayan on (Nav1.1 — Nav1.9, NaX) adet genden
Navl.1l, Navl.2 Navl1.3, Nav1l.6, Navl.7, Navl.8

ekspresyonunu

ve Nav1.9’un sinir dokusunda, Navl.4’lin iskelet
kasinda, Navl.5’in ise kalp kasinda bulundugu

tespit edilmistir (21).

Fraser ve ark. (2005), yiiksek metastatik
Ozellikteki bir meme kanseri hiicre soyunda
(MDA-MB231) metastazin Navl.5 geninin
yiiksek oranda eksprese edilmesiyle baglantili
oldugunu bulmuslardir (15). Sigcan prostat kanseri
hiicre soyu olan giiclii metastatik MAT-LyLu
hiicrelerinde ise yaklasik yedi farkli VGSC a alt
tipi mRNA bulundugu ve en yiiksek mRNA
seviyesinin Navl.7 alt tipine ait oldugu
gosterilmistir. Farkli metastatik 6zellikteki insan
ve sigan prostat kanseri hiicre soylar1 iizerinde
yapilan molekiiler biyolojik analizler, zayif
metastatik hiicrelerle karsilastirildiginda, yiiksek
metastatik hiicrelerde Nav1.7 geninin ii¢ kat daha

fazla eksprese edildigini ortaya ¢ikarmustir (22).

Prostat kanserli hasta dokularinda VGSC’leri
kodlayan Navl.7 geninin ekspresyonunun artmis
oldugu bildirilmektedir. Ex vivo olarak yapilan
incelemelerle, Nav1.7 gen ekspresyonunun, ileri
evre prostat kanserli hasta dokularinda, normal
prostat dokusundan yaklasik 20 kat daha fazla
oldugu bulunmustur (14). Bu bulgular ve biriken
kanitlar, VGSC’lerin hem metastatik kanserler
icin bir biyobelirte¢ hem de yeni ve kullanigh bir
tedavi hedefi olabilecegini ortaya koymaktadir.
Ancak bolgesel ve irksal farkliliklarin cesitli
kanserlerin goriilme siklig1 ve prognozu ile
baglantili  oldugu g6z Oniine alindiginda
Tiirkiye’de yasayan prostat kanseri hastalarinda

VGSC ekspresyon seviyelerinin belirlenmesi, bu
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genin {irlinii olan proteinin bir biyobelirteg olarak
kullanilma potansiyelinin ortaya c¢ikarilmasina

katki saglayacagindan, 6nem arz etmektedir.

MATERYAL VE METOD

Doku érneklerinin toplanmast:

Bu calismada Harran Universitesi Tip Fakiiltesi
Hastanesi ile Mehmet Akif Inan Egitim ve
Arastirma Hastanesinin Patoloji arsivlerinden
temin edilen 2012 — 2014 yillarina ait prostat
dokusu 6rnekleri kullanilmistir. Tan1 konulmus 20
hastaya ait prostat dokusu ornekleri ve 4 normal
prostat calismaya dahil edilmistir. Hasta 6rnekleri,
benign prostatik hiperplazi (n=6), prostatik
intraepitelyal neoplazi (n=4), metastatik olmayan
prostat kanseri (n=5) ve metastatik prostat kanseri
(n=5) olmak lizere dort gruba ayrilmistir. Caligma
icin gereken etik kurul onay1 Harran Universitesi
Etik Kurulu’ndan alimmustir (Tarih: 15.04.2014
Say1: 05/04).

Immiinohistokimyasal boyama:
VGSC proteinin  belirlenebilmesi  amaciyla

parafine gomiilii doku orneklerinden
immiinohistokimyasal (IHC) inceleme i¢in 3 — 4
um kalinliginda kesitler alinmugstir. Kesitler pozitif
yiiklii lamlara yapistirilmis ve etiive yerlestirilerek
bir gece (14 — 16 sa) 56 oC’de bekletilmistir.
Immiinohistokimyasal

boyama prosediirii

otomatik immiinohistokimya cihazinda (Ventana,

Roche, USA) calistlmustir. iki asamali calisma
sistemine sahip olan cihazda birinci basamakta
deparafinizasyon ve antijen geri kazanma
islemleri  ikinci  basamakta ise; antikor
inkiibasyonu, kromojen (diamino benzoik asit,
DAB) ve zit boya (Mayer hematoksilin)
uygulanmasi islemleri yapilmistir. Antijen geri
kazanimi sitrat tamponu icerisinde
gerceklestirilmistir. Primer antikor inkiibasyonu
icin 1:200 oraninda diliie edilmis Anti-Sodium
channel Nav1.7 monoklonal antikoru (Millipore,
Merck, USA) kullanilmistir. Pozitif kontrol olarak
iiretici firmanin Onerisine gore sigan beyincik
dokusu kullanilmistir. Negatif kontrol kesitlerine
primer antikor uygulanmamistir. Hazirlanan
preparatlar 151k mikroskobunda analiz edilmis ve

fotograflar1 ¢ekilmistir.

BULGULAR

Normal ve hasta (benign prostatik hiperplazi,
prostatik intraepitelyal neoplazi, metastatik
olmayan prostat kanseri ve metastatik prostat
kanseri) prostat dokusu 6rneklerinde voltaj kapili
sodyum kanali varhigi imminohistokimyasal
olarak  incelenmistir. VGSC’leri  kodlayan
genlerden Navl.7’ye karsi tiretilmis Anti-sodium
channel Navl.7 primer antikoru uygulanmayan
negatif  kontrol kesitlerinde herhangi  bir
isaretlenme gozlenmemistir. Uretici firmanin
Onerisine gore pozitif kontrol olarak kullanilan

sican beyincik dokusunda boyanma Sekil 1a’da
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goriilmektedir. Normal prostat dokusu (Sekil 1b)
ve benign prostat hiperplazili (Sekil 1c¢) doku
orneklerinde pozitif kontrol ile karsilastirildiginda
dikkat g¢ekici bir boyanma gdzlemlenmemistir.
Benzer sekilde prostatik intraepitelyal neoplazili
doku (Sekil 1d), nonmetastatik prostat kanseri
dokusu (Sekil le) ve metastatik prostat kanseri
(Sekil 1f) orneklerinde de voltaj kapili sodyum

kanalmin varlig1 immiinohistokimyasal olarak

gosterilememistir.
(Ao i
/\ $HE
el
F(c) . ,(d)
(&) N

Sekil 1. Prostat dokusu o6rneklerinde Navl.7’nin
immiinohistokimyasal analizi (1stk mikroskobu, biiyiitme
orant: 4x). (a) Pozitif kontrol (Sigan beyincik dokusu) (b)
Normal prostat dokusu (c) Benign prostat hiperplazisi (d)
Prostatik Intraepitelyal Neoplazi (e) Prostat kanseri (f)

Metastatik prostat kanseri

TARTISMA
Diinyada kadin ve erkek 6liim nedenleri arasinda
kalp hastaliklarindan sonra ikinci sirada yer alan
kanserden kaynaklanan Oliimlere bakildiginda,
esas etkenin metastaz oldugu gbéze ¢arpmaktadir
(23,24). Kanser gelisimi ve metastatik siirecin
aydinlatilmas1 amaciyla yiiriitiilen in vitro ve in
vivo caligmalar, bir¢ok kanserin ortaya ¢ikisi,
ilerlemesi ve yayilmasinda iyon kanallarinin
onemli rollere sahip oldugunu gostermistir
(25,26). Iyon kanallarindan 6zellikle voltaj kapili
sodyum  kanallarinin, kanser  hiicrelerinin
metastatik potansiyelinde kuvvetlendirici  bir
etkiye  sahip  oldugu  tespit  edilmistir.
Arastirmalardan elde edilen bulgular, hiicresel
(CELEX)

cikarmistir. Bu hipotez, metastazin baglamasinda

uyarilabilirlik hipotezini  ortaya
VGSC ekspresyonunun arttigini, gliclii metastatik
karsinoma hiicrelerinin uyarilabilir hale geldigini,
bu membran uyarilabilirliginin kanser hiicrelerini
hiperaktif ve invazif yaptiZim1 ve bdylece

metastazi destekledigini onermektedir (27).

Spesifik bir VGSC blokeri olan tetrodotoksinin
kullanildig1 in vitro (12,18,28) ve in vivo (29)
calismalarla metastatik prostat kanseri
hiicrelerinde VGSC ekspresyonunun arttig1
bildirilmistir. Diss ve ark. (2001), insan ve sican
prostat kanseri hiicrelerinden yliksek metastatik
ozellikte olanlarm (PC-3 ve MAT-LyLu) zayif

metastatik olanlara (LNCaP ve AT-2) oranla daha
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fazla VGSC (6zellikle Navl.7) eksprese ettigini
gostermislerdir (22). Ex vivo olarak yapilan
calismalarla da benzer sonuglara ulagilmistir.
Aragtiricilar, ileri evre prostat kanseri hastalarina
dokularmdaki

ekspresyonunun normal prostat dokusundan

ait  prostat Navl.7  gen
yaklagik 20 kat daha fazla oldugunu tespit
etmiglerdir (14). Biitlin bulgular, VGSC’lerin
metastazlar i¢in yeni ve 6nemli bir tedavi segenegi
olabilecegini  isaret ederken = VGSC’lerin
biyobelirteg olarak tarama ve teshis amaciyla

kullanilabilecegini gostermektedir.

Ulkemizde bircok farkli etnik kdkenden insani
barindiran Giineydogu Anadolu Bolgesi Sanlurfa
ilinde bulunan Harran Universitesi T1p Fakiiltesi
Hastanesi ile Mehmet Akif Inan Egitim ve
Arastrma Hastanesi’ne 2012 — 2014 yillar
arasinda basvurmus ve teshis konulmus
hastalardan alman prostat dokusu orneklerinde
VGSC proteininin  varhigi, Navl.7’ye karst
iiretilmis primer antikor kullanilarak
immiinohistokimyasal yontem ile arastirilmastir.
Inceleme sonucunda, normal prostatin yanisira
benign prostat hiperplazisi, prostatik intraepitelyal
neoplazi, non-metastatik prostat kanseri ve
metastatik prostat kanseri teshisi konulmus prostat

orneklerinde de voltaj kapili sodyum kanalinin

varlig1 immiinohistokimyasal olarak
gosterilememistir. Ancak bu sonuglar, normal
prostat dokusunda ve hasta Orneklerinde
VGSC’lerin ~ bulunmadigimmi  kesin  olarak
sOylemez; c¢ilinkii VGSC’lerin o alt {initesini
kodlayan 10 farkli gen bulunmaktadir (21). Suy ve
ark. (2012), insan prostat kanseri dokularinda
VGSC’leri kodlayan bagka bir gen olan Nav1.8’in
varlhigini immiinohistokimyasal yontemle
arastirdiklar1  caligmalarinda; farkli  Gleason
skoruna sahip 6rneklerde Nav1.8’e karsi iiretilmis
antikor ile isaretleme yapmislar ve boyanma
yogunlugundaki artigin, artan Gleason skoru ile
uyumlu  oldugunu  bulmuslardir.  Bdylece
Navl1.8’in bir biyobelirte¢ aday1 ve ayni zamanda
yeni bir tedavi hedefi secenegi olabilecegini
Oonermislerdir (30). Bolgesel ve wrksal farkliliklar1
g6z Oniine aldigimizda g¢alismalarimizin, diger
VGSC

antikorlartyla stirdiiriilmesi ve

bulgularimizin  diger molekiiler tekniklerle

konfirme edilmesi planlanmaktadir.

TESEKKUR
Bu c¢alisma Harran Universitesi  Bilimsel
Arastirma Projeler Koordinatorliigii (HUBAK)

14014 nolu projesi ile desteklenmistir.
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(074

Amacg: Bu calismada Stage II kolorektal kanserli
hastalardan alinmus tiimorlii ve normal kolon/rektum
dokularinda Onkogenik mikroRNA (miRNA) olan
miR-92, miR-21 ve miR-155’in  ekspresyon
seviyelerinin qRT-PCR ile tespit edilmesi ve elde
edilen verilerin karsilastirilmasi amag¢lanmustir.
Materyal ve Metod: Bu c¢alisma Gaziantep
Universitesi Tip Fakiiltesi Arastirma ve Uygulama
Hastanesi Genel Cerrahi Anabilim Dali’ndan
laboratuar ve patalojik bulgular ile klinik
degerlendirme sonucunda kolorektal kanser tanisi
konmus 9 hastanin tiimérlii ve normal (kontrol-temiz
cerrahi smirlari) kolon/rektum dokular ile ¢aligilmustir.
gRT-PCR uygulamasi i¢in miRNeasy mini kit ile izole
edilen miRNA’lar kullanildi. Izole edilen miRNA’lar
miScript RT-PCR ticari kit ile cDNA’ya doniistiiriildi.
Doku 6rneklerindeki miRNA ekspresyon seviyeleri ile
cDNA ornekleri RT- SYBR Green ¢PCR Kiti
kullanilarak Rotor Gene RT-PCR sistemi ile belirlendi.
Bulgular: Kolorektal kanser teshisi konulmus 9
hastanin ortalama miRNA-21 ekspresyon seviyesi
normal doku ve tiimérlii doku karsilagtirildiginda 2.09
kat arttigi, miR-155’in ise 2.22 kat arttifi tespit
edilmigtir. Bu artis istatiksel olarak anlamli
bulunmustur (p< 0.05). onkogenik miRNA olmasina
ragmen miR-92 ekpresyon miktar1 normal ve timor

Kabul tarihi / Accepted: 22.11.2017

dokusu fold change degerleri karsilastirildiginda 1.37
kat azaldigi tespit edilmistir. Ancak bu azalmanin
istatiksel bakimdan anlamli olmadigi bulunmustur
(p>0.05).

Sonu¢: Calismamizdan elde ettigimiz bulgulara goére
kolorektal kanserde onkogenik miRNA olan miR-21
ve miR-155’in hastalarm tiimorli kolon dokularinda
ekspresyon seviyeleri artmugtir. Son yillarda yapilan
arastirmalarin sonuclar1 Hiicresel bir¢ok temel islevin
diizenlenmesinde gorev alan miRNA’larin kanserin
tani  ve tedavisi i¢cin  biyobelirtegc  olarak
kullanilabilecegi fikrini ortaya koymustur.

Anahtar Kelimeler: miRNA, onkogenik miRNA,
Kolon kanseri, Biyobelirteg.

ABSTRACT

Background: In this study, we aimed to detect the
expression levels of miR-92, miR-21 and miR-155 in
tumor and normal colon and rectum tissues with
oncogenic microRNA (miRNA) obtained from
patients with Stage Il colorectal cancer using qRT-
PCR and to compare the obtained data.

Material and Method: This study was carried out
with the clinical, laboratory and pathological findings
of the tissues obtained from patients diagnosed with
colorectal cancer at Gaziantep University Medical
Faculty Research and Training Hospital -General

31 Harran Universitesi Tip Fakdltesi Dergisi (Journal of Harran University Medical Faculty) Cilt 14. Say1 3

(Suppl1), 2017



ARASTIRMA MAKALESI

[KOLON KANSERINDE ONKOGENIK MIiRNA EKSPRESYONU]

Surgery Department. miRNeasy mini kit-isolated
miRNAs were used for qRT-PCR implementation.
The isolated miRNAs were converted into cDNA via
the miScript RT-PCR commercial kit. The cDNA
samples with miRNA expression levels in tissue
samples were identified via Rotor Gene RT-PCR
system using RT-SYBR Green gPCR kit.

Result: The mean level of miIRNA-21 expression in 9
patients diagnosed with colorectal cancer appears to
have increased 2.09 fold compared to normal tissue
and tumor tissue, while miR-155 increased 2.22 fold.
This increase was considered as statistically significant
(p <0.05). When the fold chance values of normal and

GIRIS

Watson ve Crick tarafindan DNA’nin yapisinin
kesfedilmesinden 50 yili agskin bir slire ge¢cmis
olmakla birlikte, gecen bu siirecte molekiiler
biyoloji  alaninda ¢ok hizli  gelismeler
kaydedilmistir. Klinik tip alaninda ilerleme
saglayabilmek i¢cin molekiiler biyoloji alanindaki
gelismelerin daha 1yi anlasilabilmesi
gerekmektedir (1). Arastirmalar genis Olgiide
DNA dizisinin ¢dziimlenmesine ve DNA dizisi
tarafindan kodlanan proteinlerin belirlenmesine
odaklanmistrr. Insan genomunda yer alan
DNA’nin biiyiik bir boliimii RNA kodlamasina
ragmen bu genomun cok kiigiik bir miktari
(yaklasik olarak % 1.5) fonksiyonel proteinlerin
sentezlenmesinde kullanilmaktadir. Yakin
zamana kadar genomun geri kalan kisminin ¢ok az
oneme sahip oldugu diistiniilmekteydi. Fakat bu
gorlis, kiicik RNA molekiillerinin kesfi ile
ortadan kalkmis oldu. Bu grup i¢ine giren
mikroRNA’lar (miRNA’lar), RNA’larin protein
dizileri  olarak

kodlamayan  (non-coding)

tumor tissue are compared, despite being oncogenic
miRNA, miR-92 appears to have decreased 1.37 fold
and was not considered statistically significant
(p>0.05).

Conclusion: According to the findings obtained in our
study, the expression levels of oncogenic miRNA miR-
21 and miR-155 in tumor colon tissues of patients with
colorectal cancer have increased. The results of recent
studies have shown that miRNAs involved in the
regulation of many cellular functions may be used as
biomarkers for diagnosis and treatment of cancer.

Key Words: miRNA, oncogenic miRNA, colorectal
cancer, biomarker

adlandirilmaktadir. Arastirmacilar, miRNA’larin
hiicresel bir¢cok temel islevin diizenlenmesinde
gorev aldigini, dolayisiyla hiicrede miRNA
seviyelerinin normal kosullarin digina ¢ikmasimin
insanlarda kanser gelisimi ile baglantili oldugunu
rapor etmislerdir (2-5).

Kolorektal kanser, bir dizi molekiiler olay sonrasi
ortaya ¢ikan ve normal mukozadan tek bir Kkript
epitelindeki degisikliklere, kii¢iik iyi huylu
tiimorlerden (adenomatoz polipler)
adenokarsinomlara kadar uzanan bir dizi
morfolojik degisimle karakterize bir olgudur (6,7).
Kolorektal kanserin goriilme sikligi, diinyanin
farkli toplumlarma gore degismekte olup;
gelismekte olan iilkelere nazaran, Tiirkiye nin de
aralarinda bulundugu gelismis {ilkelerde daha
yiiksektir (8). Kolorektal kanser tiim diinyada 3.
siklikta goriilen kanserdir. Siegel ve ark.’nin
(2017) arastirmasma gore 2017 yilinda goriilen
600.920 kansere bagh Olimiin 157.700’{iniin

kolorektal kanserlerden oldugu bildirilmektedir

(9).
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Kolorektal kanser dahil olmak iizere biitlin kanser
cesitlerinde erken ve agrisiz tami ile teshiste
kullanilan  belirteglerin ~ duyarhliklar1  zayif
kalmaktadir. Son yillarda yapilan kanser
arastirmalarinda, kanserin olusum
mekanizmalarinda ve tedavi basamaklarinda
miRNA’larin biiylik bir 6neme sahip oldugu
tespit edilmistir.
miRNA’lar ilk kez 1993 yilinda Ambros ve ark.,
tarafindan ~ yapilmis  olan  Caenorhabditis
elegans’ta hiicrelerin gelisiminin arastirildigi
caligmalarda kesfedilmistir. Ambros ve ark.
(1993), C.

zamanlamay1 kontrol eden heterokronik lin-4 ve

elegans’ta  gelisimsel  siirecte
lin-14 genlerinden lin-4’{in lin-14’4 baskiladigini
gostermislerdir (10,11). Arastiricilar lin-4 genini
klonlarken bu genin hicbir protein
kodlamamasina karsin 22 niikleotid uzunlugunda
kiicik bir RNA molekiilii transkribe ettigini
bunun 22  niikleotidlik

kodlanmayan bir dizi oldugunu belirlemislerdir

raporlamiglar  ve

(11). Okaryotik hiicrelerde bulunup yiiksek
seviyede korunan DNA bdlgelerinden kodlanan
fakat proteine translasyonu gerceklesmeyen ve
gen ekspresyonunun transkripsiyon sonrasi
diizenlenmesinde gorev alan yaklasik 18-24
niikleotid biiyiikliigiindeki bu molekiiller miRNA
olarak  tanimlanmaktadir  (7,8).  Protein
kodlamayan bu RNA molekiilleri iki mekanizma
ile etki gosterirler: i. Kendi niikleotid dizilerinin

tamamlayicisi olan hedef mRNA’lara baglanip

translasyonel baskilama yaparlar. ii. mRNA

yikimi  ile  transkripsiyon  sonrasi  gen
ekspresyonunu engellerler.

miRNA’lar, mRNA’nin 3" kodlama yapmayan
bolgesinde (3° UTR) baz eslesmesi yaparak bu
bolgede bulunan transkriptlerin translasyonunu
baskilamaktadirlar (9,10,13,14). miRNA’lar bu
yolagi kullanarak hiicre proliferasyonu, hiicre
farklilagsmas1 veya hiicre 6liimii gibi homeostatik
streglerde onemli roller oynarlar (6,7). Yakin
zamanda yapilan caligsmalarda kontrolsiiz hiicre
boliinmesinin gerceklestigi kanser hiicrelerinde
degisiklige miRNA

ugramis ekspresyonu

arastirilmustrr.  Kanserin -~ baglamasinda  ve
ilerlemesinde, miRNA’lar hedefledikleri genin
karakterine gore tiimor silipresorler veya
onkogenler gibi fonksiyon gdstermektedirler.
Dolayisiyla elde edilecek miRNA profili, kanserin
erken teshisi ve tedavisi i¢in olduk¢a Onemlidir
(4,5).

miRNA’larin  kanserlesme siirecine katkida
bulundugu konusunda yapilan ilk ¢caligma Calin ve
ark.’nin (2002) kronik lenfositik 16semi (KLL)’li
hastalar ile yaptiklar1 molekiiler bir ¢aligma ile
ortaya konmustur. Bu c¢aligma sonucunda birgok
hastada miR-15a ve miR-16-1 diizeylerinin
azalmis oldugu veya bu miRNA’larin
bulunmadig: tespit edilmistir (15). Calin ve ark.
2004 yilinda yaptiklar1 245 insan ve fare miRNA
probu igeren bagska bir miRNA mikroarray

¢alismasmda ise miR-15a ve miR-16-1"in
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ekspresyon diizeylerinin B hiicreli KLL
hastalarinda belirgin sekilde azaldigini rapor
etmislerdir. Arastiricilar, miRNA ekspresyon
profilinin, KLL hastalarinin klinik ve biyolojik
davranisiyla iligkili oldugunu gostermislerdir (16).
Normal dokularda, bazi miRNA’larin
protoonkogenlerin translasyonunu inhibe ettigi
rapor edilmistir. Fonksiyonlar1 bir onkogenin
ekspresyonunu kontrol etmek olan bu tiir
miRNA’lar “tiimor baskilayict miRNA’lar”
olarak ifade edilmektedir. Dolayisiyla timor
baskilayic1 miRNA’larin ekspresyonunun
azalmasi onkogenin ekspresyonunun artmasina ve
tiimor olusumuna sebep olmaktadir. Bunun tersi,
“onko-mir” olarak ifade edilen baz1t miRNA’larin
kanserin gelisimini arttirdigr goriilmektedir. Bu
miRNA’larin  timoér baskilayict  proteinlerin
olusumunu  engelledigi  tespit  edilmistir.
miRNA’lar, onkogen ve tiimor baskilayici
mRNA’larin her ikisini de potansiyel hedef olarak
gorebilir.

miRNA’larin  ekspresyon profilleri  bir¢ok
kolorektal kanser hiicre hattinda, normal ve
dokuda

karsinomunda

timorli incelenmis olup  kolon

MiRNA ekspresyonunun
diagnostik bir belirte¢ olarak kullanilabilecegi
cesitli calismalarla belirtilmistir (17, 18, 19). ik
olarak 2003 yilinda Michael ve ark. yaptiklari
calismada miR-143 ve mIiR-145 diizeyinin
adenomlu ve Kkolorektal kanserli hastalarda

azaldigmi tespit etmislerdir (20). Farkh

ekspresyon seviyeleri gosteren miRNA’lar ile
timoriin  evresi, molekiiler alt tipi ve klinik
Ozellikleri arasinda iliski kurulmus bdylece
kolorektal tiimorlerde ekspresyon degisimleri
belirlenen miRNA’larin bu kanserin tant ve
tedavisinde birer

kullanilabilecekleri belirtilmistir (21,22). Son

biyobelirteg olarak

zamanlarda yapilan bazi ¢alismalar miRNA’larin
kanda ve serumda sirkiile halde bulunduklarini
(22,23). birlikte
miRNA’larm  digkida da  varliklart  tespit

gostermektedir Bununla
edilmistir. Caligmalar sonucunda miR-92 ve miR-
21 gibi bazt miRNA’larin kan ve diskidaki
varliklarina bakilarak kolorektal kanserlerde erken
tan1 belirteci olarak kullanilabilecekleri rapor
edilmistir (18). Baska bir arastirmada, sporadik
gelisen kolorektal kanser hastalarina ait normal ve
timorlii dokularin array calismasi ile miRNA
profili ¢ikartilip ekspresyon miktarlar1 belirlenmis
ve miRNA’larin diagnostik bir biyobelirteg
olacag1 one siirlilmiistiir (23,24). Ye ve Cao
(2014),  kolorektal kanserde One c¢ikan
miRNA’larin hedef genlerinin belirlenip terapide
kullanilabilecegini ifade etmislerdir (24).

Yapilan bir¢ok ¢alisma sonucunda miR-92, miR-
21ve miR-155’in kolorektal kanserde onkogenik
miRNA olduklar1 ve bunlarm kolorektal kanserin
erken tanisinda

biyobelirteg olarak

kullanilabilecekleri belirtilmistir. Literatiir
incelendiginde, Tiirkiye’deki kolorektal kanserli

hasta dokularindaki miRNA’lar {izerinde yapilmis
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birka¢ c¢aligmanin belirli bir differansiyasyon

derecesi dikkate alinmadan genel ekspresyon

dokularinda onkogenik miRNA’larm varligi ve

miktarinin  belirlenmesiyle bu miRNA’larin

calismast seklinde gergeklestirildigi  dikkati kanser teshisinde bir biyobelirteg olarak
cekmektedir. Bu  nedenle  caligmamizda, kullanilabilme  potansiyelinin  test  edildigi
metastazin heniiz baslamadig1 Stage II derece caligmalara katki saglanabilecegi
dikkate alinarak hasta se¢imi yapilmistir. Boylece diistiniilmektedir.
metastatik evreye ge¢memis kolorektal kanser
Tablo 1:Dokuz hastanmin klinopatolojik bilgileri
Ozellikler . . .
o Timorin Patolojik T Patolojik N Metastatik AJCC
(n=9, Cinsiyet
| Yas lokasyonu siniflandirma | siniflandirma | Siniflandirma | Simiflandirma
norma
o ortalamasi
ve tumor
Erkek | Kadin Kolon | Rektum | T2 T3 NO | N1 | N2 | MO M1 Stage Il
dokusu)
Say1 7 2 47 8 1 0 9 9 0 0 9 0 9

MATERYAL VE METOD

Doku Orneklerinin Toplanmasi: Bu ¢alisma,
Gaziantep Universitesi T1p Fakiiltesi Arastirma ve
Uygulama Hastanesi Genel Cerrahi Anabilim
Dalr’nda laboratuar ve patolojik bulgular ile klinik
degerlendirme sonucunda kolorektal kanser tanisi
konmus 9 hastanin tiimérli ve normal (kontrol-
temiz cerrahi smirlar1) kolon/rektum dokular1
kullanilarak yapilmistir. Timor Ornekleri i¢in
belirli  bir dikkate
alinmis olup Stage II kapsamindaki ilgili kriterlere

differansiyasyon derecesi

sahip kolorektal karsinomlar c¢alismaya dahil
edilmigtir. Hastalara ait patolojik bulgu raporlar1

ve smiflandirilmast  Tablo 1’de verilmistir.

Calisma i¢in gerekli olan Etik Kurulu onayi,
Tip Etik
Kurulu’ndan 74059997.050.01.04/126 sayisi1 ile

Harran  Universitesi Fakiltesi
alinmistir. Genel Cerrahi Anabilim Dali’ndan
aliman dokular, igerisinde RNA’nin bozulmasini

(Qiagen)

bulundugu vida kapakl tiiplere alinarak calisma

Onleyen RNALater solusyonunun
yapilincaya kadar -80 °C’de muhafaza edildi.

miRNA izolasyonu: qPCR uygulamasi ig¢in
RNALater soliisyonunda saklanan yaklasik 30 mg
doku 1-2 ml Qiazol (Qiagen)
homojenize edildi (Bertin Precell Homojenizator).

MiRNA kit

icerisinde
izolasyonu miRNAeasy mini
(Qiagen) kullanilarak prosediire uygun sekilde
gerceklestirilerek miRNA’larin miktar1 ve kalitesi
kontrol edildi (NanoDrop 2000 Spektrometre
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Implen). Izole edilen miRNA’lar1 cDNA’ya
doniistiirmek i¢in miScript RT-PCR ticari kit ile
miRNA HiSpec Tampon kullanilarak ters
transkripsiyon reaksiyonu gerceklestirildi.

Real Time PCR: Sentezlenen cDNA’lara RT-
SYBR  Green qPCR  kiti  kullanilarak

denatiirasyon (94 °C’ de 15 saniye), hibridizasyon

(55 °C’ de 30 saniye) ve polimerizasyon (70 °C’
de 30 saniye) basamaklarindan olusan 40 tekrarlik
PCR protokolii uygulandi (Rotor-gene Q 5 PLEX
HRM Qiagen). Referans gen olarak RNUG6
kullanild.

Tablo 2: Kullanilan miRNA bilgileri

MicroRNA adi Ulasim Tiiri miRNA’nin Yaygin olarak
Numarasi Kullandig1 Yolaklar

Hs-miR-21-2 MS00009079 Onkogen PDCD4, PTEN, RECK,
NFIB,TPM1, SPRY2, RHOB,
TIMP3, maspin, CDC25a, TIAML1,
MSH?2

Hs-miR-92-1  MS00006594 Onkogen E2F1, HBP1, CDKN1A, NCOAS3,
ERa, PTEN, MECP2, HOXAS5,
VPS4B, MYCN, RAB14, DPYSL2,
TGFBR2, TSG101, ARHGAP12,
BACE1l

Hs-miR-155-2  MS00031486 Onkogen MLH1, MSH2, MSH6

Hs-RNUG6-2-11  MS00033740 Referans

Istatiksel Analiz: Normal ve tiimérlii kolorektal
dokulardaki onkogenik miRNA’larin ekspresyon
farkinin belirlenmesi i¢in normal ve tiimdorli
dokulara ait ACt ve fold change degerleri
hesaplandi. Sayisal degiskenlerin ortalamalarmnin
karsilagtirilmasinda  Student-t testi  kullanild1
Anlamlilik diizeyi p <0.05 olarak kabul edildi.

BULGULAR

Kolorektal kanserli 9 hastanin normal ve tiimorlii
dokularinda olgiilen ACt degerleri kullanilarak
fold change hesaplanmis ve Tablo 3’te
gosterilmistir.

miR-21 i¢in ortalama ACt degeri normal dokuda
3.03 iken tiimorlii dokuda 5.07 olarak tespit
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edilmistir (Sekil 1). miR-21’in normal dokuya
gore tiimorli dokuda yaklasik 2 kat fazla eksprese
edildigi goriilmiistiir. Benzer sekilde miR-155"in
ortalama ACt’si normal dokuda 6.01 iken tiimdrli
dokuda ise 7.48 olarak saptanmistir (Sekil 1). Bu
artis istatiksel olarak anlamli bulunmustur (p<
0.05). miR-155’in tiimorli dokuda ekspresyon
seviyesinin normal dokudakinden 2.22 fazla
oldugu belirlenmistir. Veriler istatiksel olarak
degerlendirilmis ve hem miR-21 hem de miR-155
Tablo 3: miRNA ekspresyon sonucu kat degisim
(fold chance) degerleri

miRNA Fold SH(t) p-
Change degeri
miR-92-1 -1,370 1,420 0,820
miR-21-2 2,091* 0,045 0,039
miR-155-2 2,221* 0,630 0,047
*p<0.05
TARTISMA

MikroRNA’larin kesfinden sonra, fonksiyonlari
hakkinda yapilan bir¢ok calisma, miRNA’larin
kanser gelisiminde anahtar rol oynadiklarini
ortaya ¢ikarmistir. MiRNA’lar hedefledikleri
mRNA’lara bagli olarak kanser gelisiminde timor

stipresor veya onkogen olarak fonksiyon

icin normal ve tiimorli dokular arasindaki farkin
anlamli oldugu (p< 0.05) tespit edilmistir.

Onkogenik miRNA olmasina ragmen miR-92’nin
normal dokuda 5.48 olan ortalama ekspresyon
miktarinin timorli dokuda azaldigi ve 3.13
oldugu (Sekil 1) goriilmekle birlikte yapilan
istatiksel degerlendirmede aradaki farkin (Fold
change -1.37) anlamli olmadigi  (p>0.05)

bulunmustur.

10 4

mKontrol = Tdmor

ACt

miR-21 miR-92 miR-155

Sekil 1: Kontrol ve tiimor gruplar1 i¢cin ACt

ortalamalarinin gore grafiksel gosterimi.

Kolorektal kanserlerde diizeyleri artan veya
azalan cesitli miRNA’lar tanimlanmis olup bir ¢ok
calismada miRNA ekspresyonunun diagnostik bir
biyobelirteg
edilmistir (6,7,13,25).

Slaby ve ark. (2008) yaptig1 ¢alismada kolorektal

olarak  kullanilabilecegi ifade

kanserli hastalarda plazmada miR-92 diizeyi

gostermektedirler. anlamli olarak yiiksek bulunmustur ve miR-92’nin
kolorektal kanser tanisinda non-invaziv
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biyobelirte¢ olarak kullanilabilecegi belirtilmistir
(26). Huang ve ark. (2004) ise yaptiklar
calismada miR-29a ve 92a diizeylerini anlamli
derecede yiiksek bulmuglardir (27). Bagka bir
miR-21’in  yliksek

aragtirmada diizeydeki

ekspresyonunun kolorektal kanserli hastalarda

Kolon kanserinde onkogenik miRNA olmasma

ragmen miR-92°nin  timorli  dokulardaki
ekspresyon miktarinin normal dokuya gore
azalmakla birlikte aradaki farkin istatiksel
bakimdan anlamli olmadig1 goriilmiistiir. Calisma
sonucumuzdaki ekspresyon farkindaki azalmanin
ameliyat sirasinda normal doku ile tiimorli doku
ayrimmin  tam  yapilamama  ihtimalinden
kaynaklanabilecegi diistiniilmektedir.

miRNA tedavi yonteminin uygulanabilmesi i¢in
beklemektedir.

bazi sorular cevaplanmay1

Biyobelirteg  olarak  kullanilmak  istenen
miRNA’lar tek bir gen iirliniinii etkilemekten
ziyade biitiin gen diizenleyici sistemine etki
edebilmektedir. miRNA’larm her biri, cok sayida
hedef genin ekspresyonunu diizenler ve bir
miRNA’nin  ekspresyonunun  degistirilmesi
umulmadik birgok geni hedef alabilir. Bu
durumun tersi olarak, tek bir gen birgok miRNA
tarafindan diizenlenebilir, belirli bir miRNA’nin
ekspresyonunun degistirilmesi spesifik bir gen
hedefini verimli sekilde etkileyebilir. miRNA
sekilde

tedavi yonteminin basaril

uygulanabilmesi i¢cin bu tirli problemlerin

lenf nodu metastazi, uzak metastazlar ve koti
prognoz ile iligkili oldugu tespit edilmistir (28,29).
Kolorektal kanserli 9 hastanin kolon/rektum
dokular1 ile yaptigimiz ¢alismada da miR-21 ve
MiR-155’in normal ve tiimorli dokulardaki
ekspresyon seviyesi artmis olup sonuglar istatiksel
olarak anlamli bulunmustur.

listesinden gelmeye yonelik yeni arastirma
bulgularma ihtiyag vardir.
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ABSTRACT

Background: In this study, it was aimed to determine
the expression levels of tumor suppressor microRNAs
(miRNA) including miR-143, miR-145 and miR-192
in tumor and normal colon / rectum tissues of Stage Il
colorectal cancer (CRC) patients by using gPCR and to
compare the obtained data.

Materials and Methods: This study was performed on
tumor or normal (control-clean surgical margin) colon
/ rectum tissues of 9 patients diagnosed with colorectal
cancer as a result of clinical evaluation with laboratory
and pathological findings in Gaziantep University
Medical Faculty Research and Practice Hospital
General Surgery Department. miRNAs isolated with
miRNeasy mini kit were used for qPCR. Isolated
miRNAs were converted into cDNA by miScript RT-
PCR commercial kit. The miRNA expression levels of
tissue samples were determined by using RT- SYBR
Green gPCR kit in Rotor Gene Q.

Result: The mean level of miRNA-143 expression in
9 patients diagnosed with colorectal cancer appears to
have decreased 0.096 fold compared to normal tissue
and tumor tissue, while miR-145, 1.52 fold. This
decrease was considered as statistically significant (p
<0.05). When the fold chance values of normal and

Kabul tarihi / Accepted: 22.11.2017

tumor tissue are compared, despite being tumor
supressor MIRNA, miR-192 appears to have
increased 3.25 fold and was not considered
statistically significant (p>0.05).
Conclusion: According to the findings obtained in
our study, the expression levels of tumor supressor
miRNA miR-143 and miR-145 in tumor colon
tissues of patients with colorectal cancer have
decreased. miRNAs have attracted major interest as
a means to analyze the molecular pathways
involved in cancer development and progression.
In addition to their important cellular functions, it
is possible that secreted mMiRNAs may be diagnostic
biomarkers for cancer detection.
Keywords: MIRNA, Tumor suppressor
miRNA, Biomarker, Colorectal cancer

OZ.

Amac¢: Bu calismada Stage II kolorektal kanserli
hastalardan alinmis tlimérlii ve normal kolon/rektum
dokularinda Timor siipressor mikroRNA (miRNA)
olan miR-143, miR-145 ve miR-192’in ekspresyon
seviyelerinin gqRT-PCR ile tespit edilmesi ve elde
edilen verilerin karsilastirilmas1 amaglanmustir.
Materyal ve Metod: Bu c¢alisma Gaziantep
Universitesi Tip Fakiiltesi Arastirma ve Uygulama
Hastanesi Genel Cerrahi Anabilim Dali’nda laboratuar
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ve patalojik bulgular ile klinik degerlendirme
sonucundakolorektal kanser tanist konmus 9 hastanin
tiimorlii ve normal (kontrol-temiz cerrahi sinirlari)
kolon/rektum dokular1 ile gergeklestirilmigtir. qRT-
PCR uygulamasi i¢in miRNeasy mini kit ile izole
edilen miRNAlar kullamildi. izole edilen miRNAlar
miScript RT-PCR ticarikit ile cDNA’yadoniistiirtildi.
Doku orneklerindeki miRNA ekspresyon seviyeleri
RT- SYBR Green qPCR kiti kullanilarak Rotor Gene
Q sistemi ile belirlendi.
Bulgular: Kolorektal kanser teshisi konulmus 9
hastanin ortalama miRNA-143 ekspresyon seviyesi
normal doku ve timorlii doku karsilastirildiginda
0.096 kat azaldigi, miR-145’in ise 1.52 kat azaldig1
tespit edilmistir. Bu artig istatiksel olarak anlamli
bulunmustur (p<0,05). miR-192 tiimor baskilayici

INTRODUCTION

Colorectal cancer (CRC) is the third leading cause
of cancer-related deaths worldwide. Systematic
methods for diagnosing pathological conditions
might contribute to a high detection rate of
patients at early stages of CRC, leading to a
reduction in mortality rates. Implementation of the
fecal occult blood test and flexible sigmoidoscopy
as screening methods has reduced CRC mortality
(1-3). However, these techniques have inherent
limitations; the sensitivity of detection of the fecal
occult blood test is fairly low and flexible
sigmoidoscopy is invasive and uncomfortable for
patients. Therefore, identification of novel
prognostic biomarkers to improve patient outcome
and to assess individual prognosis is required.
microRNAs are being evaluated for their potential
in this area.

Recent studies have demonstrated a link between

the aberrant expression of a class of small

miRNA olmasma ragmen ekpresyon miktarinin

normal ve timor dokusu fold chancedegerleri
karsilastirildiginda 3.25 kat arttig1 tespit edilip
istatiksel olarak anlamli bulunmamistir (p>0,05).
Sonug¢: Calismamizdan elde ettigimiz bulgulara gore
kolorektal kanserde tiimor siipressor miRNA olan
miR-143 ve miR-145’in hastalarin timorli kolon
dokularinda  ekspresyon  seviyeleri  azalmistir.
miRNA'lar, kanser gelisimi ve ilerlemesindeki
molekiiler yollarda oOnemli etkiler etmektedir.
miRNA’lar hiicreselbir¢gok isleve ek olarak, kanser
tani ve tedavisinde biyobelirteg olarak
kullanilabilecegi diistiniilmektedir.
Anahtar Kelimeler: miRNA, Timor baskilayict
mMiRNA, Biyobelirteg, Kolon kanseri

noncoding RNAs, termed miRNAs and the
pathogenesis of cancer (4).

MicroRNAs (miRNAs) are small non-coding
RNAs as 18-25 nucleotides in lenght that
downregulate or upregulate gene expression
during in various cellular processes such as cell-
cycle regulation, differantiation, proliferation,
apoptosis and metastasis (4-6).

Bioinformatic data indicate that each miRNA can
control hundreds of gene targets, underscoring the
potential influence of miIRNAs on almost every
genetic pathway. miRNAs are RNA molecules
that silence gene expression by either cleaving
target MRNASs or inhibiting their translation (7,8).
There are two main categories of miRNAs that are
involved in cancer progression: those that enhance
cell growth, survival, and proliferation [onco-
microRNAs (oncomiRs)], and those that suppress
these activities [tumor-suppressor (TSmiRNAS)]
(8-10). The majority of miRNAs involved in
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tumor promotion are TS-miRNAs (11-13). Tumor
suppressor miRNAs are downregulated in cancer
cells, and would normally inhibit the translation of
protooncogenes (12,13).

The expression of mMiIRNAs is reproducibly altered
in CRC and their expression patterns are
associated with diagnosis, prognosis and
therapeutic outcome in CRC (18,19). Studies have

begun to examine the association of mMIRNA

related polymorphisms and their association with
CRC incidence and prognosis as well as the
possibility of using miRNA expression as non-
invasive early detection biomarkers (20,21).
These data suggest that miRNAs may be potential
molecular classifiers, early detection biomarkers
and therapeutic (22,10,3).

Table 1. Clinicopathological data for 9 patients with colorectal cancer

Characteristics Sex Age Location of Pathologic T Pathologic N Metastatic
(n=9) (mean tumors classification classification classification
) AJCC
Classification
Mal = Femal Colon = Rectu T3 N N1 N2 MO M1 Stage Il
e e m 0
Number 7 2 47 8 1 9 9 0 0 9 0 9

MATERIALS AND METHODS

This study was approved by the report of the ethics
committee of number 74059997.050.01.04/126
issued by Medical Ethical Committee of the
Harran University, Turkey.

For this study, nine CRC tissues and normal
colorectal mucosa tissues were taken from patients
with stage Il CRC who underwent surgical
excision the operating Gaziantep University
Hospital. Clinicopathological data was collected
prospectively and is summarised in Table 1. The
biopsy materials were snap frozen in liquid
nitrogen in after surgical resection then stored at

—80°C temperature in a cryovial and covered with

the RNALater (Applied Biosystems) solution until
RNA extraction.

In our study we analyzed expression of selected
mature tumor supressor miRNA (miR-143, miR-
145 and miR-192) by gPCR (Table 2).To isolate
miRNA, approximately 30 mg of tissue samples
were homogenized in liquid nitrogen by using
homogenizer (Precellys Bertin) in 1-2 mL of
Qiazol (Qiagen, UK). Total RNA was extracted by
using miRNeasy mini kit (Qiagen) according to
the manufacturer's instructions and then purity of
total RNA was measured by using
nanospectrophotometer (Nanodrop Technologies

Inc., USA Implen). Isolated miRNAs were
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reverse transcribed to cDNA by using Miscript |1
RT kit(Qiagen).

For gPCR was used RT- SYBR Green kit. The
PCR reaction was carried out via the first step at
95 oC for 15 min followed by 40 cycles with
hybridization 15 seconds at 94 oC, annealing 30
second 55 oC and extension 30 seconds at 70 oC.
RNUG6 was used as endogenous control. The ACT
method was used for calculating the relative

expression of a given miRs between a paired
normal and tumor sample. AACT results were
evaluated using the SABiosciences web based
(Qiagen)

Difference between groups was compared using

software fold-change calculated.
student’s t-test. P value less than 0.05 was

considered as statistically significant.

Table 2. Detail of microRNA with roles in colon cancer and their targets (13-15)

MicroRNA Accession Tumor Suppressor Example of experimentally
name number and Oncogene validated microRNA Target
Hs-miR-143-1  MS00003514 Tumor Suppressor KRAS,DNMT3A,ERKS
Hs-miR-145-1  MS00003528 Tumor Suppressor  IRS-1, c-Myc, YES1, STATI1,
OCT4, SOX2, KLF4, FLI1
Hs-miR-192 MS00003689 Tumor Suppressor  No functionally verified targets
Hs-RNU6-2-11  MS00033740 Referans
increase was statistically significant (p<0.05). The
RESULT expression level of miR-145 in the tumor tissue

Fold changes were calculated using the measured
ACt values in normal and tumor tissues of 9
patients with colorectal cancer and shown in Table
3.

The mean ACt value for miR-143 was 1.35 in the
normal tissue while it was found to be 1.58 in the
tumor tissue (Figure 1). The miR-143 was
observed to be 0.096 fold less expressed in the
tumor tissue compared to the normal tissue.

Similarly, the mean ACt value of miR-145 was
2.61 in the normal tissue whereas it was found to
be 1.26 in the tumor tissue (Figure 1). This

was determined to be 1.52 fold less than the
normal tissue. The data were evaluated
statistically and the difference between the normal
and tumor tissues was found to be significant for
both miR-143 and miR-145 (p<0.05).

Despite it is an oncogenic miRNA, the mean
expression amount of miR-192 in the normal
tissue, which was 2.80, increased in the tumor
tissue and found to be 4.21 (Figure 1). However,
the statistical evaluation revealed that the
difference between them (Fold change 3.25) was

not significant (p>0.05).
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Table 3: Mean fold change of th 6 miRNA, on the
9 colon cancer patients and healty individuals.

miRNA Mean FC SD (1) p-value

miR-143-1 -0.96* 0.54 0.049

miR-145-1 -1.52* 0.87 0.026

miR-192 3.25 1.78 0.253
DISCUSSION

Colorectal cancer (CRC) is the third leading cause
of cancer-related deaths worldwide (23). The
sensitivity of markers used in the early and
painless diagnosis of various cancers, including
CRC, remains low. Consequently, the results of
this study will increase our understanding of
development, progression and earlier detection
and personnel treatment of colon cancer.

Studies have shown that expression of miRNA in
colon carcinoma can be used as a diagnostic
marker. The first study of biomarkers of mMiRNAs
in patients with adenomas and colorectal cancers
has found that miR-143 and miR-145 levels are
decreased (11,12,15). In another study, miR-192
levels in plasma were found to be significantly
higher in colorectal cancer patients and it could be
used as a non-invasive biomarker in the diagnosis
of colorectal cancer (16,17).

Recently, miRNAs have attracted major interest as
a means to analyze the molecular pathways
involved in cancer development and progression.

In addition to their important cellular functions, it

Is possible that secreted mMIRNAs may be
diagnostic biomarkers for cancer detection.
mIiRNASs have a clear role in the initiation and
progression of CRC. Future research will have to
specifically address the potential role for miRNA-

based classifiers and therapeutics in medicine.

mKontrol sTumor

N W A OO
1 L L 1 )

ACt

[ - T

miR-143 miR-145 miR-192

Figure 1: Graphical representation of control and
tumor groups according to ACt averages.

The expression levels of miR-143 and miR-145 in
the normal and tumor tissues were decreased and
the results were found to be statistically significant
in our study which was conducted with the
colon/rectum tissues of nine patients with
colorectal cancer.

Although colon cancer includes tumor-suppressor
mIiRNA, the difference between normal tissue and
tumor tissue in terms of the expression level of
miR 192 was observed to be not statistically
significant. It was considered that the icrease in
the expression difference in our study result may
be due to the fact that the discrimination between
normal tissue and tumor tissue during surgery is

imperfect.
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Some questions remain to be answered in order to
be able to administer the miRNA treatment
method. The mIRNAs that are desired to be used
as biomarkers can affect the entire gene regulatory
system rather than affecting a single gene product.
Each of the miRNAs regulates the expression of
numerous target genes and changing the
expression of a single miRNA may target many
unexpected genes. In contradiction to this
condition, a single gene can be regulated by many
miRNAs, altering the expression of a specific
miRNA can affect a specific gene target
productively. In order to apply the miRNA
treatment method successfully, new research
findings targeting overcoming these Kkinds of

problems are needed.
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Hyperthermia and Plasma Membrane Ca ATPase: Is There Any Effect of HT

on PMCA?
Hipertermi ve Plazma membrani Ca ATPaz: HT nin PMCA Uzerinde Herhangi Bir Etkisi Var mi?
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Abstract:

Introduction and Aim: The idea of treating cancer
cells with hyperthermia (HT) is based on at least 5000
years back. Past technologies in cancer research could
not deliver effective and homogenous heating to all
cites, especially in deep-seeded tumors. This is the
main reason for lack of interest in modern cancer
research. Also, HT is known to induce apoptosis in
cancer cells. On the other hand, Plasma membrane Ca
ATPase (PMCA) is an important pump in apoptosis
pathways. PMCA pumps Ca ions in the cell to the
outside of the cell. The aim of the present study is to
evaluate the effect of HT in the kinetic parameters of
PMCA.

Materials and Methods:To evaluate the effect of HT
in PMCA, we used red blood cells plasma membrane.
Human red blood cells which isolated from the healthy
donor were heated at control, 370C, 440C, 500C
during 30min, 60min, 90min, 120min by using
thermomixer. 1,7ml Lysis solution were added to
Erythrocytes (39ul) and incubated for 15 minutes.
During the incubation, the mix was gently stirred. The
mix was centrifuged at 17000xg for 20 minutes at 0oC.
They were resuspended in 1,7ml KCI buffer and
centrifuged again. Then, hemoglobin removed from
erythrocytes. After that, 0.4ml of this empty
erythrocytes suspension was mixed with 0.1ml buffer
with Indo 1FF-AM. This suspension was incubated for
15min on ice. These empty erythrocytes were resealed
by incubation at 37°C for 45 min and stored on ice until
use.

Kabul tarihi / Accepted: 26.12.2017

Results:According to calcium concentration levels,
there are significant differences between 0oC and the
other temperatures. Also, there is a significant
difference between 370C and the other temperatures.
PMCA did not work very well at the temperatures over
370C. So we measured high concentration levels of
calcium in the erythrocytes.

Conclusion:If the pump worked properly, we had to
see decreasing concentration levels of calcium with
time. On the contrary, we measured growing
concentration levels of calcium in the erythrocytes.
Then, HT effects to PMCA and when PMCA does not
work, Ca ions cannot go out from the cells. As a result,
calcium overloading is one of the consequences of
apoptosis.

Key Words: PMCA, Ca imaging, Hyperthermia

Oz.

Giris ve Amacg:Hipertermi (HT) ile kanser hiicrelerini
tedavi etme fikri en az 5000 yil Oncesine dayanir.
Kanser arastirmalarindaki  gecmis  teknolojiler,
ozellikle derin ¢ekirdekli tiimorlerde, tam olarak etkili
ve homojen bir 1sitma saglayamadigindan dolay:
modern kanser arasgtirmalarinda HT ye ilgi eksikligine
sebep oldu. Ayrica, HT'nin kanser hiicrelerinde
apoptozu indiikledigi bilinmektedir. Ote yandan,
plazma membramt Ca ATPaz (PMCA), apoptoz
yolaklarinda énemli bir pompadir. PMCA, hiicredeki
Ca iyonlarm hiicrenin digina pompalar. Bu ¢alismanin

46 Harran Universitesi Tip Fakdltesi Dergisi (Journal of Harran University Medical Faculty) Cilt 14. Say1 3

(Suppl1), 2017



Original Article

[HYPERTHERMIA AND PLASMA MEMBRANE CA ATPASE]

amac1 HT'nin PMCA kinetik parametrelerine etkisini
degerlendirmektir.

Yontem:PMCA iizerinde HT'nin etkisini
degerlendirmek i¢in, kirmizi kan hiicrelerinin plazma
membram kullandik. Saglikli dondrden izole edilen

insan kirmizi kan hiicreleri, termomikser kullanilarak
30 dakika, 60 dakika, 90 dakika, 120 dakika boyunca
370C, 440C, 500C'de 1sitildi. Eritrositler (39ul) lizis
¢oOzeltisi 1,7ml eklendi ve 15 dakika inkiibe edildi.
Inkiibasyon sirasmnda karisgim hafifce karistirilda.
Karigim 0°C'de 20 dakika i¢in 17000 xg'de santrifiije
tabi tutuldu. Bunlar, 1,7 ml KCI tampon i¢inde yeniden
siispansiyona alinmig ve tekrar santrifiije tabi
tutulmustur. Daha sonra, eritrositlerden hemoglobin
¢ikarilir. Bundan sonra, 0.4 ml'lik bu bos eritrosit
siispansiyonu, Indo 1FF-AM ile 0.1 ml tampon ile
karigtirildi. Bu siispansiyon, buz iizerinde 15 dakika
inkiibe edildi. Bu bos eritrositler 37°C'de 45 dakika

INTRODUCTION

One of the factors which induce apoptosis in the
cancer cells is Hyperthermia (HT). The history of
HT which treats cancer cells is at least 5000 years
back. HT could not deliver effective and
homogeneous heating to all sites, particularly
deep-seeded tumors in the past technologies. This
is the main reason about lack of interest in modern
cancer research. Recently new techniques are
developed (e.g., nanotechnology, computer
modeling, and non-invasive thermometry) that
controlled and directly applying heat to tissue has
stimulated interest in HT again. There is not any
significant difference in HT sensitivity between
tumor and normal cells. Inan in-vivo study, tumor
killing effect is achieved at temperatures between
400C and 44°C. This is related to a characteristic

difference in physiology between normal and

inkiibe edilerek tekrar kapatilmis ve kullanima kadar
buz tlizerinde depolanmustir.

Sonuclar:Kalsiyum konsantrasyon seviyelerine gore
kontrol ile diger sicaklik arasinda belirgin farklar
vardir. Ayrica, 370C ile diger sicaklik arasinda belirgin
bir fark vardir. PMCA 370C iizerindeki sicakliklarda
¢ok iyi caligmadi. Bu nedenle, yiiksek kalsiyum
konsantrasyonu 6lgiildii.

Pompa diizgiin bir sekilde c¢alisiyorsa, kalsiyum
konsantrasyon seviyesi zamanla azalacaktir. Aksine,
eritrosit keseciklerinde artan kalsiyum konsantrasyon
seviyeleri Olgtiik. HT ye maruz kalan PMCA, yiiksek
sicakliktan etkilenir ve PMCA c¢alismaz, boylece Ca
iyonlar1 hiicrelerden disar1 ¢ikamaz. Hiicre olimii
isinin etkisi ile bozulan PMCA kinetiginden dolay1
tetiklenmektedir.

Anahtar Kelimeler: PMCA, Ca goriintiileme,
Hipertermi

tumor cells. The vasculature in solid tumors is
complex and includes hypoxic and low-pH
regions. These cases are not found in normal
tissues under undisturbed conditions (1). If normal
tissues were treated for 1 hour at a temperature of
up to 44°C, generally they were not damaged in
this case (2). HT induces many changes in cells.
For example, an increase in temperature causes
protein unfolding and aggregation. HT also alters
the internal organization of cells including
disruption of the cytoskeleton, fragmentation of
the Golgi system and ER, and a decrease in the
number of mitochondria and lysosomes (1). HT
also affects nuclear processes and the cell
membrane (3).

The plasma membrane Ca2+-ATPase (PMCA) is
an ATP-driven Ca2+ pump that expressed in the

plasma membrane of all eukaryotic cells. Four
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separate genes (PMCAL1-4) and numerous splice
variants that give rise to specific tissue
distribution, cellular localization, and functional
diversity encode PMCA (4). The PMCA is
important for preserving cytosolic Ca2+
concentration  ([Ca2+]i)  below 300 nM
(~100 nM), due to its high affinity for Ca2+ (Kd,
~0.2 uM) and is the major Ca2+ efflux pathway
in non-excitable cells. For many years the PMCA
was thought to have a housekeeping role in
preserving low resting [Ca2+]i. However, the
importance of PMCA in the spatiotemporal
shaping of cytosolic Ca2+ signaling has steadily
increased. PMCA displays memory of past
[Ca2+]i increases, suggesting an important role in
regulating the frequency of Ca2+ oscillations.
Moreover, the different PMCA isoforms, and
numerous splice variants of PMCA, can be
differentially expressed in specific regions of cells
and can also be differentially regulated by a
sophisticated repertoire of additional signalling
pathways (4). Despite the emerging role of the
PMCA in dynamic Ca2+ signaling, the
importance of the housekeeping role of the PMCA
should not be underestimated, especially when
one considers how important maintaining low
resting [Ca2+]i is for cell survival and the
prevention of Ca2+-dependent cell death. In this
regard the PMCA can be regarded as the “last
gatekeeper” for the maintenance of low resting

[Ca2+]i; an essential “linchpin” for the delicate

balance between cell survival and cell death.
Moreover, the PMCA is inextricably linked to the
specific nature of cell death. Not only does PMCA
prevent Ca2+ overload associated apoptosis, but
the PMCA is an ATP-driven pump and since ATP
depletion induces necrosis, a decline in PMCA
activity will accompany and exacerbate necrosis.
Therefore, PMCA activity may act as an important
switch between apoptosis and necrotic cell death,
a key determinant of numerous disease processes.
Thus the maintenance of PMCA activity is critical
for cell survival, particularly in the face of modest-
to-severe global ATP depletion, whereas
inhibition of PMCA even when global ATP is
Ca2+-dependent
apoptosis (4). First, PMCA is worked in red blood
cells (5). Erythrocyte has not got any organelles

maintained  will facilitate

and nucleus so plasma membrane is worked by
erythrocytes.

There is not any study which searches relationship
between HT and PMCA. In this paper we search
whether there is relation between temperature and
the kinetic of PMCA. According to our
hypothesis, if HT can kill tumor cells, then it can
affect PMCA too. Therefore, we incubated
erythrocytes with several incubation times at
370C, 440C and 500C temperatures. After
incubation, we removed hemoglobin from
erythrocytes and loaded Ca2+ with Ca2+
indicator. We measured fluorescence intensity.

Ca2+ concentration was calculated by
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fluorescence intensity. The Kinetic parameters of
PMCA  were

concentration.

determined from Ca2+

2. Material and Methods

2.1.  Blood, solutions and chemicals

Freshly drawn blood from healthy human donor
was used for the experiments. The erythrocytes
were washed three times by centrifugation
(2000%g, 5 min) at room temperature in
physiological salt solution with pH 7.4. Plasma
and buffy coat were removed by aspiration. Lysis
solution contains 5 mM MgSO4 and 0.4 mM
acetic acid, pH 4.2. Loading buffer consist of
ImM  ATP, 2,5mM  Fosfokeratin, 500U/l
Fosfokeratin kinaz, 220uM CaCl, 20mM Hepes,
160mM KClI and 10uM Indo1FF-AM.

2.2.  Preparetion of erythrocyt ghost

After separation of erythrocytes from white blood
cells by centrifugation, the erythrocyte suspension
was adjusted to a hematocrit of 50%. They were
separated four group according to incubation
temperatures. Group 1 is control with no
incubation, group 2 is incubated at 370C, group 3
is incubated 440C and group 4 is incubated 500C.
These temperatures also were seperated 4

subgroup according to incubation times, each

groups were incubated 30min, 60min, 90min, and
120min respectively. After carefully pre-cooling
of all media and materials to 0°C, lysis was
performed on ice. Erythrocytes (0.7 ml) were
added to 30 ml of the lysis solution and incubated
for 15 min with gentle stirring. Ghosts were then
sedimented (16,000 X g for 20 min at 0°C),
resuspended in 30 ml of KCI buffer, again
sedimented, and finally resuspended in 1.75 ml of
buffer. Then, 0.4 ml of this suspension was mixed
with 0.1 ml of loading buffer and incubated for 15
min on ice. Erythrocyte ghosts were resealed by
incubation at 37°C for 45 min and stored on ice

until use.

2.3.  Measurement of intracellular fluorescence
intensities by fluorescence microscopy

Before microscopic studies, erythrocyte ghosts
were washed twice with KCI buffer. The ghost
suspension was added to glass slide surface. The
glass slide was scanned under the microscope. A
good single erythrocyte ghost was selected. The
Ca2+ indicator indo-1 FF shows a shift and an
increase in the peak of its emission spectra when
Ca2+ binds, whereas the excitation spectra remain
unaltered. Thus, the dye is excited at a single
wavelength between 338nm and 350nm and
emission is monitored at 400nm and 450nm, the
respective peaks of the Ca2+-bound and Ca2+-
free spectra. Therefore, An erythrocyte ghost was
monitored by DAPI filter for Indo 1 FF with
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Ca2+-bound and shortly after it was monitored by
FITC filter for Indo 1 FF with Ca2+-free.

Determination of Km and VVmax
The Kinetics of the calcium pump can be

approximated by the Michaelis-Menten equation:

sV max!Ca*2 }
- +2
Km +[Ca 1)

[Ca2+] was detected time dependent from

fluorescence intensity.

[Ca+2]: Kd (R B Rmin)&
(erx - R) sz (2)

len :ﬁ erx = Sbl

Stz and Seo

In the equation 2, Sf1 is the concentration of free
Ca2+ in A1, Sf2, is the concentration of free Ca2+
in A2, Sbl is the concentration of binding Ca2+ in
A1, Sb2, is the concentration of binding Ca2+ in
A2. Km and Vmax were calculated by the
GraphPad software. Also, all graphs were drawn
by GraphPad software. For the statistical analysis,
the statistical software of GraphPad Prism 5.0
(GraphPad Software, San Diego, CA, USA) was
used. We used ANOVA to evaluate the

differences among groups.

3. RESULTS

3.1  The graph of reaction rate versus [Ca2+]

Erythrocytes were incubated 30 minutes, 60

minutes, 90 minutes and 120 minutes at 370C,

440C and 500C temperatures separately. [Ca2+]-
reaction rates of PMCA were measured and their
graphs were shown in fig. 3.1-4. These graphs
show the kinetic of the pump. Vmax and Km were
calculated according to these graphs. Control
group erythrocytes were not incubated at any
temperature. If the Kkinetic of the pump is
neglected, there is a linear relationship between
the rate of Ca2+ and the concentration of Ca2+.

In the fig 3.1-4, the graphs are linear at 30min,
60min  90min 120min of 440C and 500C
temperatures. PMCA of erythrocyte ghosts which
were incubated at these temperatures during these
times doesn’t have correct Vmax and Km values.
According to linear graphs, reaction rate reaches
Vmax at higher values than the control group. But
there is usually a hyperbolic relationship between
the reaction rate and the concentration of Ca2+. In
the control group, the graph is hyperbolic. The
graphs of all incubation times of 370C
temperature and the graphs of 30min incubation of
440C and 500C temperatures are hyperbolic as the
control. But the graphs of 60min, 90min and
120min incubations of 440C and 500C
temperatures are not hyperbolic. Their graphs are

linear.

3.2.  Km and Vmax between temperatures and
incubation time
According to temperatures, the graphs of Km and

Vmax were shown in fig. 3.5-7. The Km is the
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inverse of the Ca2+ affinity of the pump. It
changes according to Vmax. For Km and Vmax
values, there is not any significant difference
between 370C temperature and the control group.
Also, there is not any significant difference among
incubation times of 370C temperature. There is a
significant difference between control group and
90min and 120 min incubation times of 440C
temperature (p<0,01). When the incubation times
of 440C temperature are compared, there are
significant differences between 30min and 90min,
30min and 120min, 60min and 90min and 60min
and 120min (p<0,01).

There is a significant difference between control
group and 90min incubation of 500C temperature
in Vmax values (p<0,05). Also there are
significant differences between 30, 60, 120 min
and 90min incubation times of 500C in Vmax

values (p<0,05).

3.3. The Relation Of Temperature Between
Each Other

The Km and Vmax graphs which show the
relationship between temperatures is shown in fig.
3.8-9. When these temperatures are compared
with each other, for Km and Vmax there are
significant  differences between 90-120min
incubation times of 370C temperature and 90-
120min incubation times of 440C temperature.

There are significant differences between 90-

120min incubation times of 370C temperature and
90-120min incubation times of 500C temperature.

4, Discussion

First of all, the important point that we need to
emphasize, is that erythrocytes incubated at
temperatures before lysis. So while we were
evaluating the results, we thought whole
erythrocytes. Because hemoglobin and other
proteins were affected by incubation temperatures.
Some studies show that the tumor cells are killed
by temperature when they are incubated a long
time at 400C - 440C temperatures (1).
Erythrocytes which were not lysis were incubated
at 370C, 440C, and 500C temperatures. These
temperatures affected hemoglobin, proteins and
other things inside the erythrocytes. The functions
of PMCA were determined by intracellular ion
imaging. Km and Vmax which are the Kinetic
parameters of PMCA mean to the Ca2+ capacity
of PMCA (6). There is not any direct information
about a relation between HT and PMCA. Our data
shows the relation between HT and PMCA.
PMCA has a critical role in cell death. If PMCA is
inhibited, Ca2+ accumulates and cell undergoes
apoptosis. But, if PMCA is induced, more Ca2+
can come out from cell than normal situation. In
this case, the cell undergoes necrosis (4).

Vmax of PMCA is higher at the temperatures of
440C and above. Vmax means that the reaction
rate of PMCA is maxed and stable. Ca2+
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concentration can change but Vmax remains at the
stable value. Km value of PMCA is the Ca2+
concentration in the half of Vmax. The higher Km
value of the pump, the lower the Ca2+ removal
capacity. In our results, there are significant
differences between incubation times 90min-
120min at 440C and control group in Km and
Vmax of PMCA. Also, there are significant
differences between incubation times 90min-
120min at 440C and 370C in Km and Vmax of
PMCA. According to these results, PMCA may
cause cell death with temperature.

When a cell is exposed to high temperatures for a
long time, intracellular proteins accumulate and
fold in the cell. These proteins lose their biological
activities. At the same time, they damage plasma
membrane because the balance of protein decays
(2). In this case, Hemoglobin may be affected by
temperature because hemoglobin is a protein in
the red blood cells. Also, it binds to the plasma
membrane with a weak binding (7).

PMCA

transmembrane domains, two cytosolic loops with

Structurally, consists  of  ten
both N- and C-terminal cytosolic tails. The most
functionally important structural domain is the C-
terminal tail which contains the autoinhibitory
calmodulin (CaM)-binding motif (8). At low
resting [Ca2+]i, the autoinhibitory CaM-binding
motif interacts with the catalytic site (first and
second cytosolic loops) thereby inhibiting the
PMCA (4). In another study, there is a relation

between CaM and hemoglobin. CaM may be
affected by temperature so CaM-binding motif of
PMCA may not work as before (8).

Consequently, this study shows that PMCA is
affected by temperature. Incubation times of
temperatures are very important. HT causes cell
death. A great possibility, the one reason of cell
death associated with HT is that the Kkinetic
parameters of PMCA change more than normal
situation. The function of PMCA damaged with
temperature. The Ca2+ affinity of PMCA is
changed. We showed that Km and VVmax values of
PMCA are different with 440C and 500C
temperatures. For more clear results, more

molecular studies have to be performed.
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Figure3.1. The graph of reaction rate versus [Ca?*]. A. Erythrocytes were not incubated at any
temperatures. B. Erythrocytes were incubated 30min at 37°C temperature. C. Erythrocytes were

incubated 30min at 44°C temperature. D. Erythrocytes were incubated 30min at 50°C temperature.
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Figure3.2. The graph of reaction rate versus [Ca?*]. A. Erythrocytes were not incubated at any
temperatures. B. Erythrocytes were incubated 60min at 37°C temperature. C. Erythrocytes were

incubated 60min at 44°C temperature. D. Erythrocytes were incubated 60min at 50°C temperature.
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Figure3.3. The graph of reaction rate versus [Ca?*]. A. Erythrocytes were not incubated at any
temperatures. B. Erythrocytes were incubated 90min at 37°C temperature. C. Erythrocytes were

incubated 90min at 44°C temperature. D. Erythrocytes were incubated 90min at 50°C temperature.
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Figure3.4. The graph of reaction rate versus [Ca?*]. A. Erythrocytes were not incubated at any
temperatures. B. Erythrocytes were incubated 120min at 37°C temperature. C. Erythrocytes were

incubated 120min at 44°C temperature. D. Erythrocytes were incubated 120min at 50°C temperature.
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Figure3.5. K and Vmax of PMCA in 37°C temperature
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Figure3.6. Kn and Vmax of PMCA in 44°C temperature
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Figure3.7. Kn and Vmax of PMCA in 50°C temperature
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Figure3.8. The graphs of Vmax of 370C, 440C and 500C
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Figure3.9. The graph of Ki of 37°C, 44°C and 50°C
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