HACETTEPE UNIVERSITESI
LiPIT ARASTIRMA GRUBU (HULIPAG)

IV. LIPIT ARASTIRMALARI CALISTAYI
BIiLDIRI OZET KITABI

27 Kasim 2020



HACETTEPE UNIVERSITESI
LIPIT ARASTIRMA GRUBU (HULIPAG)

_ TUBITAK destekli
IV. LIPIT ARASTIRMALARI CALISTAYI

Hastalikta ve Saglikta Lipitler
Sanal Toplanti - 27 Kasim 2020

KONUSMACILAR

Volkan SEYRANTEPE &3
. Mutay ASLAN
g
Devrim GOZUACIK __——
‘¢ Hatice Mehtap KUTLU
sreeparna BANARJEE ()
(.  GiiesOZHAN
ipek EROGLU
.l ErcanSARUHAN
Besim OGRETMEN | vusc

Diizenleme Kurulu
Yesim Oztas
Mutay Aslan

Suna Sabuncuoglu

Gokge Alp
iletisim: hulipag@hacettepe.edu.tr, Daha fazla bilgi igin: www.hulipag.hacettepe.edu.tr




Acta Medica 2021; 53(Supplement 1)

Diizenleme Kurulu

Doc. Dr. Yesim Er Oztas, Hacettepe Universitesi (Baskan)
Prof. Dr. Mutay Aslan, Akdeniz Universitesi
Doc. Dr. Suna Sabuncuoglu, Hacettepe Universitesi

Dr. Gokce Alp, Hacettepe Universitesi

Bilim Kurulu

Prof. Dr. Mutay Aslan, Akdeniz Universitesi
Prof. Dr. Yasemin Balaban, Hacettepe Universitesi
Prof. Dr. Sreeparna Banerjee, Ortadogu Teknik Universitesi
Prof. Dr. Devrim Goéziiacik, Sabanci Universitesi
Prof. Dr. Hatice Mehtap Kutlu, Eskisehir Teknik Universitesi
Prof. Dr. incilay Lay, Hacettepe Universitesi
Prof. Dr. Asuman Ozkara, Hacettepe Universitesi
Prof. Dr. Volkan Seyrantepe, izmir Yiiksek Teknoloji Enstitiist
Doc. Dr. Yesim Er Oztas, Hacettepe Universitesi
Doc. Dr. Glines Ozhan, Dokuz Eyliil Universitesi
Doc. Dr. Suna Sabuncuoglu, Hacettepe Universitesi
Dr. Ogr. Uyesi ipek Bosgelmez, Erciyes Universitesi

Dr. Ogr. Uyesi Basak Celtikci, Hacettepe Universitesi

*Toplantimiz TUBITAK 2223-b Yurt ici Bilimsel Etkinlik Diizenleme Destegi Kapsaminda
desteklenmistir.



TUBITAK Destekli
V. LIPIT ARASTIRMALARI CALISTAYI

‘Hastalikta ve Saglikta Lipitler

27 Kasim 2020, Hacettepe Universitesi Ev Sahipliginde-Uzaktan Erisimli

9.00-9.15

Acihis Konusmalan

9.15-10.30

1. Oturum: Hastalikta ve Saghkta Lipitler-I

Oturum Baskani: Asuman Ozkara, Hacettepe Universitesi

9.15-9.40 Glikosfingolipitler, Hastaliklari ve Patogenez Mekanizmalari, Asuman Ozkara, Hacettepe Universitesi

9.40-10.05 Tay-Sachs Hastalidi Fare Modelinde ‘Shotgun’ Lipid Analizi, Volkan Seyrantepe, izmir Yiitksek Teknoloji
Enstitiisi

10.05-10.30 Deneysel ER Stresi Modelinde Karaciger-Bdbrek Fonksiyonlarn, Sfingolipid Diizeyleri Ve Enflamasyon,
Mutay Aslan, Akdeniz Universitesi

10.30-10.45 ARA

10.45-12.00 2. Oturum: Hastalikta ve Saghkta Lipitler-lI

Oturum Baskani: Mutay Aslan, Akdeniz Universitesi

10.45-11.10 Otofaji Ve Kanser, Devrim Goziiacik, Koc Universitesi
11.10-11.35 Saghkta Ve Hastalikta Plazma Membrani Lipitlerinin Wnt/R-Katenin
Sinyal iletimi ile Baglantili Rolleri, Giines Ozhan, Izmir Uluslararasi Biyotip Ve Genom Enstitiisii
11.35-12.00 Engineering Of Commensal Bacteria To Generate The Ketone Body 8 -Hydroxybutyrate , Sreeparna
Banerjee, Ortadogu Teknik Universitesi
12.00-13.00 | OGLEN ARASI
13.00-14.30 3. Oturum: Hastalikta ve Saglkta Lipitler-llI

Oturum Baskani: Yesim Oztas, Hacettepe Universitesi

13.00-13.25 Bir Seramidaz Hedefli inhibitér Olan B13 lle Yiiklii Yeni Kat: Lipit Nanopartikiillerin Antikanser
Aktivitesi, Hatice Mehtap Kutlu, Eskisehir Teknik Universitesi

13.25-13.50 Lipozom Formiilasyonlar: Ve Sadlik Alaninda Uygulamalar , ipek Eroglu, Hacettepe Universitesi

13.50-14.15 Gestasyonel Diyabetli Hastalarda LDL Alt Grup Analizleri, Ercan Saruhan, Mugla Sitki Kogcman
Universitesi

14.15-14.30 ARA

14.30-15.10 4. Oturum: Sozli Sunumlar

Oturum Baskani: Suna Sabuncuoglu, Hacettepe Universitesi

14.30-14.40 Diklofenak Toksisitesinde Bébrek Epitel Hiicrelerinde Artan PUFA Diizeyleri, Cagatay Yilmaz, Akdeniz
Universitesi

14.40-14.50 Retinal Pigment Epitel Hiicrelerinde ER Stresinin Sfingolipid Seviyeleri Ve Apoptotik Yolaklar Uzerine
Etkisi, Tugce Ceker, Akdeniz Universitesi

14.50-15.00 FTO Geni (Rs9939609) Polimorfizmi (T/A) ile Adipozite Ve Kan Lipid Profili Arasindaki iliskinin
Belirlenmesi, Duygu Agagiindiiz, Gazi Universitesi

15.00-15.10 Glutamin Yiiklii Lipozomlarin Uretilmesi Ve Eritrositler ile Etkilesiminin incelenmesi, Gokge Alp,
Hacettepe Universitesi

15.10-15.20 Lipidomik Yaklasim Kullanilarak Tiiberkiiloz Hastalidi Icin Lipid Belirteglerinin Saptanmasi, Serap Sahin
Béliikbasi, Cumhuriyet Universitesi

15.20-15.30 ARA

15.30-16.30 Kapanis Konusmasi

Sphingolipid metabolism and signaling in cancer therapeutics: Implications in aging,
neurodegeneration, and immunotherapy, Besim Ogretmen, Medical University of South Carolina,
USA




Acta Medica 2021; 53(Supplement 1)

IGINDEKILER

Davetli Konusma Ozetleri

Glikosfingolipitler, Hastaliklari ve Patogenez 7

Mekanizmalar
Asuman Ozkara

Glycosphingolipids, their diseases and 8
pathogenesis mechanisms
Asuman Ozkara

Tay-Sachs Hastaligi Fare Modelinde ‘Shotgun’ ¢
Lipidom Analizi
Volkan Seyrantepe

Shotgun Lipidome Analysis in Tay-Sachs Disease 10
Mouse Model
Volkan Seyrantepe

Deneysel ER Stresi Modelinde Karaciger-Bobrek 1
Fonksiyonlari, Sfingolipid Diizeyleri ve Enflamasyon
Mutay Aslan

Liver-Kidney Functions, Sphingolipid Levels and 12
Inflammation in Experimental ER Stress Model
Mutay Aslan

Otofaji ve Kanser 13
Devrim Géziiagik

Autophagy and Cancer

Devrim Géziiagik 14

Saglikta ve Hastalikta Plazma Membrani Lipidlerinin =~ 15
Wnt/B-katenin Sinyal iletimi ile Baglantil Rollerinin

Arastiriimasi
Giines Ozhan

Investigation of the Role of Plasma Membrane Lipidsin 16
Association with Wnt/B-catenin Signaling in Health and

Disease
Giines Ozhan

Komensal Bakterilerin B-hidroksibutirat Keton Cismini 17
Uretmek Uzere Gelistirilmesi
Sreeparna Banerjee

Engineering of Commensal Bacteria to Generate the 18
Ketone Body B-hydroxybutyrate.

Sreeparna Banerjee

Bir Seramidaz Hedefli inhibitdr Olan B13 ile Yiiklii Yeni 19
Kati Lipit Nanopartikillerin Antikanser Aktivitesi
Hatice Mehtap Kutlu

Anti-cancer Activity of a Ceramidase-targeted Inhibitor, 20
B13-loaded Novel Solid Lipid Nanoparticles
Hatice Mehtap Kutlu

Lipozom Formdiilasyonlari ve Saglik Alanindaki 21

Uygulamalari
Ipek Eroglu

Liposome Formulations and Reflections in the Field of 55
Health
Ipek Eroglu

Gestasyonel Diyabetli Hastalarda LDL Alt Grup Analizleri 23
Ercan Saruhan

LDL Subfraction Analysis in Patients with Gestational o4

Diabetes
Ercan Saruhan

Kapanis Konusmasi

Sphingolipid Metabolism and Signaling in Cancer 26
Therapeutics: Implications in Aging, Neurodegeneration,

and Immunotherapy
Besim Ogretmen

Sozlu Bildiriler

Diklofenak Toksisitesinde Bébrek Epitel Hiicrelerinde 28
Artan PUFA Diizeyleri

Gagatay Yilmaz, Esma Kinmlioglu, Ebru Afsar, Tugce Ceker, Mutay

Aslan

Increased PUFA Levels in Kidney Epithelial Cells in The

29
Course of Diclofenac Toxicity
Cagatay Yilmaz, Esma Kirnmhoglu, Ebru Afsar, Tugce Ceker, Mutay
Aslan
Retinal Pigment Epitel Hiicrelerinde ER Stresinin 30

Sfingolipid Seviyeleri ve Apoptotik Yolaklar Uzerine Etkisi
Ebru Afsar, Esma Kinnmlioglu, Tugce Ceker, Cagatay Yilmaz, Necdet
Demir, Mutay Aslan

Effect of ER Stress on Sphingolipid Levels and Apoptotic 31
Pathways in Retinal Pigment Epithelial Cells

Ebru Afsar, Esma Kinmlioglu, Tugce Ceker, Cagatay Yilmaz, Necdet
Demir, Mutay Aslan

FTO Geni (rs9939609) Polimorfizmi (T/A) ile 32
Adipozite ve Kan Lipid Profili Arasindaki iliskinin
Belirlenmesi

Duygu Adaglindiiz, Makbule Gezmen-Karadag

Determination of the Relationship Between FTO
(rs9939609) Polymorphism (A/T) and Adiposity&Blood Lipid
Profile

Duygu Adaglindiiz, Makbule Gezmen-Karadag

Glutamin Yiklu Lipozomlarin Uretilmesi ve Eritrositlerile 34
Etkilesiminin Incelenmesi
Gékge Alp, Yesim Oztas

Preparation of L-Glutamine Loaded Liposomes and 35
Investigation of their Interactions with Erythrocytes
Gokee Alp, Yesim Oztas

Lipidomik Yaklagim Kullanilarak Tlberkiloz Hastaligi Icin 36
Lipid Belirteclerinin Saptanmasi
Serkan CAN, Serap Sahin-Béliikbasi

Determination Of Lipid Markers For Tuberculosis Disease 37
Using Non-Targeted Shotgun Lipidomic Approach
Serkan CAN, Serap Sahin-Béliikbasi



Acta Medica 2021; 53(Supplement 1)

DAVETLI KONUSMA OZETLERI

© 2021 Acta Medica. All Rights Reserved. 6



Acta Medica 2021; 53(Supplement 1)

acta medica

Asuman Ozkara, MD

Glikosfingolipitler, seramid molekiiliine karbohidrat bas gruplarmin eklenmesi ile
sentezlenen karmagik yapili sfingolipit molekiilleridir. Karbohidrat bas grubundaki ve
seramidin zincir uzunlugundaki farkliliklar, glikosfingolipitlerin say1 ve ¢esitlerinin
¢ok olmasindan sorumludur. Memeli hiicrelerinde hiicre tipine spesifik sekilde hiicre
zarlarinin dis yapraginda bulunur ve yiizeyde karmagik sekiller olustururlar. Siyalik
asit igeren tipleri yani gangliozidler ozellikle sinir sisteminde bulunurlar.
Glikosfingolipitlerin molekiiler gesitliligi sentezde gorev alan birkag enzimle saglanir.
De novo sentez, ER’da zara bagl enzimlerle baglar ve Golgi’de zara bagli enzimlerle
devam eder. Yikimlari, ¢oziiniir lizozomal enzimlerle, ge¢ endozomda endozom
i¢inde, lizozomda ise lizozom i¢i vezikiillerin yiizeyinde gergeklesir. Kisa oligosakkarit
yan zinciri olan glikosfingolipitlerin hidrolizi i¢in ek olarak kiigiik lipit baglayan
proteinler olan sfingolipit aktivator proteinleri gerekir.
Lizozomal enzimler veya aktivator proteinlerdeki kalitsal bozukluklar glikosfingolipit
depo hastaliklarina (glikosfingolipidozlar) neden olur. Sentez yolundaki enzim
eksiklikleri sinirli olmasina ragmen, yikim yolunda hemen her basamaktaki enzimin
eksikligi gosterilmistir. Glikosfingolipidozlar, X’e bagli resesif gegen Fabry hastaligi
diginda otozomal resesif kalitilan, nadir gorillen ve ilerleyici ozellik gosteren
hastaliklardir. Ulkemizde yaklagik 1/21000 siklikta goriiliirler. Metabolize olmamug
glikosfingolipitlerin  lizozomlarda  patolojik miktarda birikimi, hiicrelerin
balonlagmasina, fonksiyonlarinin kaybina ve sonunda hiicrelerin 6liimiine neden
olur. Katabolik siirecler, substrat tasiyan zarlarin lipid bilesimi tarafindan biiyiik
olciide degistirilir ve birincil depolama bilesiklerinin patolojik birikimi, ikincil
depolama bilesiklerinin birikimini tetikleyebilir. Bu hastaliklarin ¢ogunda hem
merkezi sinir sisteminde, hem de i¢ organlara ait dokularda depolanma goriiliir.
Bozuk proteinin diizeyi, biriken substrat miktars, tipi ve biriktigi dokuya bagli olarak
farkli klinik fenotipler ortaya ¢ikar.
Glikosfingolipit depo hastaliklarinda molekiiler ve hiicresel patoloji heniiz tam olarak
anlagilmamustir. Var olan bilgilerimiz ¢ok smirlidir. Bunun nedeni, hiicrede biriken
maddenin yol a¢tig1 karmagik biyokimyasal ve hiicresel mekanizmalardir. Sadece
lizozomlar degil, diger hiicre organelleri de etkilenir. Biriken maddeler, hiicrelerde
lipit trafiginde degisiklige, ikincil metabolitlerin birikimine, endoplazmik retikulum
stresine, oksidatif stres ve serbest radikal olusumuna, kalsiyum dengesinde degisiklige,
inflamasyona, otofaji gibi patojenik yollarin aktivasyonuna yol agabilir. Primer depo
edilen lipitler, diger lipitlerin ikincil birikimini tetikleyerek klinik bulgular
siddetlendirebilir ve degistirebilirler. Hiicrede zar lipitleri, depo bilesikleri ve
sfingolipit aktivator proteinler lizozomda enzimlerin aktivitelerini diizenlerler, ancak
deney tiipiinde ¢oziniir sentetik substratlarin hidrolizini etkileyemedikleri i¢in, bu
etkilerini sentetik substratla yapilan enzim analizi iizerinde saptamak giictiir.
Sonu¢ olarak, hiicrede metabolizma bozukluklarinin ortaya ¢ikmasinda zar
lipitlerindeki patolojik degisimlerin olusturdugu yeni bilesim ve desenlerin rolii
Hacettepe Universitesi Tip Fakiiltesi, olabilecegi disiiniilmekte ve lipidomik analizlerin degeri smirh oldugu icin lipit

Tibbi Biyokimya Anabilim Dali, ANKARA bilesimlerinin in situ analiz edilmesi 6nerilmektedir.
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Glycosphingolipids, Their Diseases and Pathogenesis Mechanisms

Asuman Ozkara, MD
Glycosphingolipids are complex sphingolipid molecules synthesized by the

addition of carbohydrate head groups to the ceramide molecule. The
differences in the carbohydrate head group and the chain length of the
ceramide moiety are responsible for the large number and variety of
glycosphingolipid molecules. In mammalian cells, they are located on the
outer leaflet of cell membranes specific to the cell type and form complex
patterns on the cell surface. The sialic acid containing types, namely
gangliosides, are found especially in the nervous system. The molecular
diversity in glycosphingolipids is generated by a few enzymes that are
involved in the synthesis. De novo synthesis starts with membrane-bound
enzymes in the ER and continues with membrane-bound enzymes in the
Golgi. Their degradation occurs by soluble lysosomal enzymes, on the surface
of intraendosomal vesicules in the late endosome and on the surface of
intralysosomal vesicles in the lysosome. For the hydrolysis of
glycosphingolipids with short oligosaccharide chains, small lipid-binding
glycoproteins, (sphingolipid activator proteins) are required additionally.
Inherited deficiency of lysosomal enzymes or activator proteins cause
glycosphingolipid storage diseases (glycosphingolipidoses). Although the
enzyme deficiencies in the synthesis pathway are limited, the enzyme
deficiency in almost every step in the degradation pathway has been
demonstrated. Glycosphingolipidoses are autosomal recessive inherited with
the exception of Fabry which is X-linked, rare, and progressive diseases. Their
frequency is approximately 1/21000 in Turkey. The accumulation of
pathological amounts of non-metabolized glycosphingolipids in lysosomes
causes the ballooning of the cells, loss of cell functions, and eventually the
death of the cells. Catabolic processes are greatly altered by the lipid
composition of substrate-containing membranes; and the pathological
accumulation of primary storage compounds may trigger the accumulation of
secondary storage compounds. In most of these diseases, accumulations are
observed in both the central nervous system and the tissues of the internal
organs. Different clinical phenotypes occur depending on the level of the
defective protein, the amount and type of the substrate that is accumulated,
and the tissue in which the accumulating substrate is deposited.
Molecular and cellular pathology in glycosphingolipid storage diseases has
not been fully understood yet. Our existing knowledge is very limited. This is
due to the complex biochemical and cellular mechanisms caused by the
material that accumulates in the cell. Not only lysosomes, but other cell
organelles are also affected. The substances that accumulate can cause changes
in lipid trafficking inside the cells, accumulation of secondary metabolites,
endoplasmic reticulum stress, oxidative stress and free radical formation,
changes in calcium balance, inflammation, and activation of pathogenic
pathways such as autophagy. Primary stored lipids can aggravate and alter
clinical symptoms by triggering secondary accumulation of other lipids.
Membrane lipids of the cell, storage compounds, and sphingolipid activator
proteins regulate the activities of enzymes in the lysosome, but since they
cannot affect the hydrolysis of soluble synthetic substrates in the test tube, it is
difficult to detect these effects on enzyme analysis with synthetic substrates.
As a result, new compositions and patterns generated by pathological changes
Hacettepe University in membrane lipids may play a role in the misregulation of metabolism in the
Faculty of Medicine, cell, and since the lipidomics analyses are limited value analyses of the in situ

Department of Medical Biochemnistry, ANKARA lipid composition of organelles is recommended.
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Tay-Sachs Hastaligi Fare Modelinde
‘Shotgun’ Lipidom Analizi

Volkan Seyrantepe, MD
Tay-Sachs, Hexa genindeki mutasyonlar sonucu beta-Hexosaminidaz A
eksikligine bagli olarak merkezi sinir sistemindeki hiicre lizozomlarinda GM2
gangliozid birikiminin goriildiigii ve bu birikimin nérodejenerasyona sebep
oldugu lizozomal bir depo hastaligidir. Tay-Sachs hastalig1 fare modeli olan
Hexa-/- farelerden farkli olarak yaratmis oldugumuz Hexa-/-Neu3-/- faresi
erken baglangichh Tay-Sachs hastalarinda goriilen neropatolojik ve klinik
anomalileri taklit etmektedir. Onceki ¢alismalarda ikincil lipidlerinde merkezi
sinir sisteminin islevselliginde rol oynadig1 ve noérodejeneratif hastaliklarda
lipid metabolizmasinin  diizenlenmesinde rol aldigi  gosterilmistir.
Calismamizda, erken baglangi¢li Tay-Sachs hastalig: fare modelinde ikincil
lipidlerin etkilerini ve lipid metabolizmasindaki olas1 diizensizlikleri tespit
etmek amaciyla, iki beyin bolgesinde lipidom profillemesi yapilmistir. Bu
amagla 5 aylik WT, Hexa-/-, Neu3-/- ve Hexa-/-Neu3-/- farelerin korteks ve
hipokampiis bolgelerindeki gliserolipidler, gliserofosfolipidler, sfingolipidler
ve sterol lipidler siniflarindaki lipid miktarlar1 shotgun lipidomik teknigi ile
tayin edilmistir. Analiz sonucuna goére Hexa-/-Neu3-/- farelerde korteks ve
hipokampiis bolgelerinde diger genotiplere gore, gliserofosfolipid sinifinda
bulunan LPC, LPE ve PG lipidlerinde azalis, PC ve PS lipidlerinde ise artis
gorilmistir. Korteks bolgesinde seramid ve sterolipid seviyelerinde belirgin
azalma tesbit edilmistir. Sonuglarimizla GM2 birikiminin yaninda, ikinci
lipidlerin erken baslangigcli Tay-Sachs hastaliginin fizyopatolojisine etki
edebilecegi diigiiniilmistir. Ayrica lipid metabolizmasindaki degisiklikler,
hiicresel yolaklarda bozulmalara sebep olabilir, otofaji bunlara 6rnek olarak

izmir Yiiksek Teknoloji Enstitiisu, gosterilebilir.

Molekdler Biyoloji ve Genetik Bolimi, o

[ZMIR Bu ¢alisma TUBITAK 215Z083 no’lu proje ile fonlanmustir.
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Shotgun Lipidome Analysis in Tay-Sachs
Disease Mouse Model

Volkan Seyrantepe, MD

izmir Institute of Technology,

Department of Molecular Biology and Genetics, IZMIR

Tay-Sachs disease is one of the lysosomal disorders caused by mutation in
Hexa gene coding beta-exosaminidase A. HEXA gene deficiency affects the
central nervous system owing to GM2 accumulation in lysosomes resulting in
progressive neurodegeneration in the patient. Previously generated Hexa-/-
Neu3-/- mice that are different from Hexa-/- mice mimic neuropathological
and clinical abnormalities of early onset Tay-Sachs patients. Several studies
showed that neurodegenerative diseases indicate alterations in lipid
metabolism. Here, we aimed to clarify the secondary accumulation of lipids
and presence of unregulated lipid metabolism in brain of early onset Tay-
Sachs disease mice model by lipidome profiling. Cortex and hippocampus of
5-month-old of WT, Hexa-/-, Neu3-/- and Hexa-/-Neu3-/- mice were
analyzed by mass spectrometry and lipid levels belonging to glycerolipids,
glycerophospholipids, sphingolipids, sterol lipids were evaluated by using
shotgun lipidomics approach. In glycerophospholipid class, high level of LPC,
LPE and PG lipids while low level of PC, PS lipids were detected in cortex and
hippocampus of Hexa-/-Neu3-/- mice compared to age matched control
group. Significantly high levels of ceramide and sterolipid were also measured
in cortex. Alterations in glycerolipid class were detected in both regions. Here
we report that in addition to abnormal GM2 accumulation in lysosomes,
secondary but distinct lipid alterations may also contribute to
pathophysiology of early onset Tay-Sachs disease suggesting the possible
dysfunctionality =~ of  cellular =~ pathways such as  autophagy.

Research was funded by TUBITAK 215Z083.
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Deneysel ER Stresi Modelinde Karaciger - Bobrek
Fonksiyonlan, Sfingolipid Diizeyleri ve Enflamasyon

Mutay Aslan, MD
y Endoplazmik retikulum (ER) bozukluklari hiicresel hasara yol agar ancak ER

disfonksiyonu uzamissa hiicre 6liimiine neden olabilir. Calismamizda ER stresi
altindaki siganlarda karaciger/bobrek fonksiyonlars, notral sfingomiyelinaz (N-
SMase) enzim aktivitesi, sfingolipid diizeyleri, sitosolik fosfolipaz A2 (cPLA2) ve
siklooksijenaz-2 (COX-2) protein ekspresyonu arastirildi.
Endoplazmik retikulum stresi tunikamisin (TM) tarafindan indiiklendi ve bazi
deney gruplarina ER stres indiiksiyonundan o6nce ER stres inhibitorii
taurodeoksikolik asit (TUDCA) enjekte edildi. Endoplazmik retikulum stresi,
artmis doku GRP78 diizeyleri ile dogrulandi. Hematolojik ve biyokimyasal profiller
otoanalizorler tarafindan olgiiliirken, hepatik ve renal hasar olusumu mikroskopi
ve histopatolojik skorlama ile degerlendirildi. C16-C24 sfingomiyelin (SM), C16-
C24 seramidler (CER) ve sfingosin-1-fosfat (S1P) doku diizeyleri LC-MS/MS ile
belirlendi. Doku cPLA2 ve COX-2 miktari, western blot ve aktivite deneyleriyle
oleildii.

Tunikamisin verilmesi bobrek ve karaciger fonksiyon testi anormalliklerine neden
oldu, hematokrit ve hemoglobin diizeylerinde artis olusturdu, beyaz kan hiicresi
(WBC) sayilarini azaltti. Histopatolojik bulgular, TM verilen siganlarda hepatik
nekroinflamasyon ve renal tiibiiler hasari gosterdi. TUDCA uygulamasi, serum
ALT, AST, kreatinin ve total bilirubin diizeylerini bazal seviyelere yaklastirdig: gibi,
ER stresinde WBC anormalliklerini ve TM kaynakli hepatik/renal fonksiyonel
bozuklugu azaltti. ER stresi altindaki karaciger ve bobrek dokusunda N-SMase
aktivitesinde, C16-C24 CER doku diizeylerinde, cPLA2 ve COX-2 ekspresyonunda
anlamli bir artis gozlendi. TUDCA uygulamasi doku CER diizeylerini, cPLA2 ve
COX-2 ekspresyonunun yani sira prostaglandin E2 (PGE2) olusumunu azaltt1.
Elde edilen veriler, ER stresinin hepatik ve renal toksisiteye neden oldugunu ve
bunun yani sira karaciger ve bobrekte CER kaynakli PGE2 olusumunu tetikledigini
Tibbi Biyokimya Anabilim Dali, IZMIR gostermektedir.

Akdeniz Universitesi Tip Fakiiltesi,
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Liver-Kidney Functions, Sphingolipid Levels and
Inflammation in Experimental ER Stress Model

Mutay Aslan, MD

Akdeniz Univerity Faculty of Medicine,
Department of Medical Biochemistry, ANTALYA

Disorders of the endoplasmic reticulum (ER) lead to cellular damage but can cause cell
death if ER dysfunction is prolonged. We aimed to examine liver/kidney functions, neutral
sphingomyelinase (N-SMase) activity, sphingolipid levels, cytosolic phospholipase A2
(cPLA2) and cyclooxygenase-2 (COX-2) protein expression in rats under ER stress.
ER stress was induced by tunicamycin (TM) and the ER stress inhibitor taurodeoxycholic
acid (TUDCA) was injected before induction of ER stress. ER stress was confirmed by
increased tissue levels of GRP78. Hematological and biochemical profiles were measured
by autoanalyzers while hepatic and renal injury was evaluated via microscopy and
histopathological scoring. Tissue levels of C16-C24 sphingomyelins (SM), C16-C24
ceramides (CERs) and sphingosine-1-phosphate (S1P) were determined by LC-MS/MS.
Tissue cPLA2 and COX-2 were measured by western blot and activity assays.
Tunicamycin treatment caused kidney and liver function test abnormalities, increased
hematocrit and hemoglobin levels but decreased white blood cell counts.
Histopathological findings showed hepatic necroinflammation and renal tubular damage
in rats treated with TM. TUDCA administration attenuated WBC abnormalities and TM-
induced hepatic/renal functional impairment in ER stress, as evident by significantly
restored serum ALT, AST, creatinine, and total bilirubin levels. A significant increase was
observed in N-SMase activity, tissue levels of C16-C24 CERs, cPLA2 and COX-2
expression in liver and kidney tissue under ER stress. TUDCA administration decreased
tissue CER levels, cPLA2 and COX-2 expression as well as prostaglandin E2 (PGE2)
formation.These results signify that ER stress causes hepatic and renal toxicity as well as
CER-induced PGE2 formation in liver and kidney.

12
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Devrim Gozuagik, MD

Otofaji, hiicre i¢ci makro molekiillerin ve organellerin bir kesecik i¢ine alinarak
lizozomlara yonlendirilmesi ve lizozomla birleserek burada pargalanmasina
yol agan bir mekanizmadir. Kisa omiirlii proteinlerin ubikitin-proteazom
sisteminde parcalanmasina kargin, uzun Omiirléi proteinler ve hiicre igi
organeller otofaji sistemi tarafindan pargalanirlar ve olusan yapi taslar1 (6rn.
amino asitler) hiicre kullanimi igin yeniden kazandirilirlar. Son on yilda
yapilan ¢alismalar otofajinin, metabolizmanin diizenlenmesi, morfojenez,
hiicre farklilagmasi, yaslanma, stres yanitlari, bagisiklik yanitlari ve hiicre igi
patojenlerin yikimi gibi 6nemli fizyolojik ve patolojik durumlarda etkin bir rol
oynadigin1 ortaya koymustur. Son yillarda yapilan aragtirmalar, otofaji
bozukluklarinin kanser olusum, gelisim ve yayilmasinda rol oynadigina dair
Koc Universitesi Tip Fakiiltesi, Molekiiler Biyoloji ve veriler ortaya koymaktadir. Konugsmamda, laboratuvarimda kesfettigimiz ve
otofaji yolaklarini diizenledigini buldugumuz molekiillerin, kanser biyolojisi
tizerine otofaji ile alakali etkileri konusunda en yeni veriler sunulacaktir. Bu
molekiillerin ve otofajinin saglik ve hastaliktaki gorevleri tartigilacaktir.

Genetik Anabilim Dali ve Kog Universitesi Translasyonel
Tip Arastirma Merkezi (KUTTAM), ISTANBUL
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Autophagy and Gancer

Devrim Gozlacgik, MD

Koc University

School of Medicine, Department of Molecular
Biology and Genetics, Translational Medicine
Research Center, ISTANBUL

Autophagy is a mechanism through which intracellular molecules and
organelles are engulfed by a double-membrane structure and directed to
lysosomes where they are eventually degraded into building blocks. Although
short-lived proteins are degraded by ubiquitin proteasome system, long-lived
proteins and organelles are cleared by autophagic machinery, and emerging
building blocks (e.g., amino acids) are recycled to fuel further cellular
processes. Studies in last decade have implicated the role of autophagy in
important physiological and pathological conditions, including metabolic
remodelling, morphogenesis, differentiation, aging, stress responses, immune
responses and degradation of intracellular pathogens. Recent studies have
also provided compelling evidence suggesting that autophagy plays role in
cancer formation, progression and metastasis. In my talk, the most recent
data about the discovery of molecules that regulate autophagy in cancer will
be presented. The function of these molecules and autophagy in health and

disease will also be discussed.

14
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Saglikta ve Hasqallkta Plazma Membrani Lipidierinin Wnt/B-
katenin Sinyal lletimi ile Baglantil Rollerinin Arastiriimasi

Giines Ozhan, MD
Wnt/B-katenin sinyal iletimi (kanonik Wnt sinyal iletimi) gelisimde, yetiskin

doku homeostazinda, rejenerasyonda ve immiinolojide ¢ok sayida 6nemli role

sahiptir ve Wnt sinyal iletim yolaginin yanlis diizenlenmesi kanseri, genetik

bozukluklar1 ve dejeneratif hastaliklar: iceren gesitli hastaliklara neden olur. Bu

nedenle Wnt-aracili hiicresel yanitlarin altinda yatan molekiiler mekanizmalari

ortaya ¢ikarmak, tibbi biyoloji alanindaki temel arastirma konularindan birini

olusturmaktadir. Bununla birlikte, ¢ok sayida yolak bileseni ve islevleri

karakterize edilmis olmasmna ragmen, Wnt sinyalinin diizenlenmesi ve

modifikasyonlar: ile ilgili bircok soru yanitsiz kalmaktadir. Ozellikle Wnt/f-

katenin yolagini hedefleyen terapétik ajanlar ancak yakin zamanda Kklinik

caligmalara girmis olup hentiz higbiri onaylanmamugtir. Bu ¢alisma, farklh

diizeylerde Wnt/B-katenin sinyal aktivitesine sahip gesitli hepatoseliiler

karsinom (HCC) hiicre hatlarindaki plazma membran: lipidom profillerinin

ortaya ¢ikarilmasini amaglamaktadir. Bu amagla, (1) endojen Wnt sinyal

aktivitesi yiiksek olan ve Wnt ile indiiklenebilen hiicreler, (2) endojen Wnt

aktivitesi yiiksek fakat Wnt ile indiiklenemeyen hiicreler, (3) endojen Wnt

aktivitesi diisitk fakat Wnt ile disaridan indiiklenebilen hiicreler ve (4) hem

endojen Wnt aktivitesi diigik hem de disaridan herhangi bir indikleme

yapilamayan hiicreler olmak tizere dort farklh HCC hiicre hattinin plazma

membrani tim lipidom profilleri analiz edilmistir. Ayn1 zamanda Wnt sinyal

yolagina ait mutasyonlar1 da i¢eren bu HCC hiicre hatlarinin, farkh lipid

igeriklerine sahip oldugu ve Wnt sinyal iletiminin aktivasyonu veya baskilanmasi

sonucunda bu lipid iceriklerinin degistigi gosterilmistir. Saglikta ve hastalikta

membran lipid profillerinin detayl bir sekilde karakterizasyonu, anormal sekilde

aktive olmus olan Wnt/B-katenin sinyal iletiminin membran lipid

; ) kompozisyonunun dogrudan modifikasyonu yoluyla segici olarak inhibe
Dokuz Eylil Universitesi, fzmir Uluslararasi Biyotip edilebilmesine olanak saglayacaktir. Bu ¢alismanin sonuglari, membran
ve Genom Enstitiist, Biyotip ve Saglik

Teknolojileri Anabilim Dali, IZMIR

bolgelerinin 6zelliklerinden yararlanarak Wnt-reseptor kompleksini hedefleyen

ilaglarin gelistirilebilecegi aragtirmalar i¢in 6nemli bir temel olusturacaktir.
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Investigation of the Role of Plasma Membrane
Lipids in Association with Wnt/B-catenin
Signaling in Health and Disease

Giines Ozhan, MD

Wnt/B-catenin signalling, the so-called canonical Wnt signalling, plays
important roles in development, adult tissue homeostasis, regeneration and
immunology. Misregulation of Wnt pathway can cause cancer, genetic
defects and degenerative diseases. Thus understanding the molecular
mechanisms underlying Wnt-mediated cellular responses is one of the most
challenging and fundamental issues in medical biology. Although many
components and their functions are well characterized, many questions
about regulation and modifications of Wnt signaling remain unanswered.
Especially the therapeutic agents specifically targeting Wnt/B-catenin
pathway have only recently entered clinical trials and none of them have yet
been confirmed. Here, we aim to reveal the plasma membrane lipidome
profiles of various hepatocellular carcinoma (HCC) cell lines with varying
levels of Wnt/B-catenin signaling activity. To this purpose, we have analyzed
the complete lipidome profiles of the plasma membranes isolated from four
different HCC cell lines: (1) Cells with high endogenous Wnt signaling activity
and can be induced by Wnt, (2) cells with high endogenous Wnt activity but
cannot be induced by Wnt, (3) cells with low endogenous Wnt activity but
can be induced by Wnt, and (4) cells with low endogenous Wnt activity and
cannot be induced by Wnt. We have found that these HCC cell lines, which
are known to have mutations for several Wnt pathway components, exhibit
different lipid contents and these contents are altered in response to
activation or inhibition of Wnt/B-catenin signaling. Detailed characterization
of membrane lipid profiles in health and disease will provide an opportunity

Dokuz Eylul University,
y y to selectively inhibit the abnormal activation of the Wnt / 3-catenin signal by

Department of Biomedicine and Health Technologies, . . . " . .
P 9 direct modification of the membrane lipid composition. We consider this

study to be a basis for future research where drugs targeting Wnt-receptor
complex based on membrane environment can be developed.

izmir International Biomedicine and Genome Institute,
IZMIR
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Komensal Bakterilerin B-hidroksibutirat Keton
Cismini Uretmek izere Gelistirilmesi

Sreeparna Banerjee, MD

Keton cisimleri (KC), karacigerde uretilen ve aclik, ketojenik diyet veya uzun
stireli egzersiz zamanlarinda kaslar, kalp ve beyin gibi dokular icin kan
dolasiminda bir enerji kaynagi gorevi goren, kiiciik 3-5 karbonlu lipid
tiirevi molekiillerdir. U tip keton cismi tanimlanmistir: B-hidroksibutirat
(BHB), asetoasetat (AcAc) ve aseton. Asetil CoA (Ac-CoA) ile baslayan ve
AcAc sentezi ile biten bir dizi reaksiyon, karacigerde KC'lerin olusumuna yol
acar. AcAc'nin bir kismi dolasima salinirken, cogunlugu 3-hidroksibdtirat
dehidrojenaz (BDH) ile katalize edilen NAD+ -NADH-bagli yakin denge
reaksiyonunda BHB'ye indirgenir. insanlarda iiretilen BHB, R enantiyomerik
konfiglrasyonuna (R-BHB) sahiptir ve protein deasetilazlar gibi enzimleri
rekabetci bir sekilde inhibe etmek icin G-protein bagli reseptorlere
baglanabilir, protein translasyon sonrasi modifikasyonu icin bir substrat
olarak islev gorebilir ve iyon kanali aktivitesini modiile edebilir. Bu nedenle,
bir enerji tastyicisi olarak metabolik islevinin yani sira, BHB, epigenetik gen
dizenlenmesi ve hiicresel islev gibi mekanizmalarda ve yaslanma, demans,
epilepsi ve bilis gibi hastaliklarinda da rol almaktadir. Ayrica kolon epitel
hicrelerinin canlihgini, metabolizmasini, proliferasyonunu, kéklaligina ve
hareketliligini dizenledigi de bilinmektedir. Bazi kommensal bakteri
tarlerinin BHB'nin (S-BHB) kiral enantiyomerini sentezledigi bilinmektedir.
S-BHB, BHB sentezi sirasinda endojen olarak da Uretilebilmesine ragmen,
kullanim icin R-BHB'ye donistirildugi bilinmektedir. Su anda kommensal
bakterilerden  tiretilen keton cisimlerinin insanlarda  kullanilip
kullanilamayacagdi belirsizdir ve BHB'nin R ve S enantiyomerlerinin hiicresel
sinyal yollan Gzerindeki etkilerinin arasindaki farkliliklarin acikliga
kavusturulmasi gerekmektedir. Mevcut ¢alismada, komensal bakteriler, R-
BHB, S-BHB veya rasemik BHB karisimini 6zel olarak sentezlemek ve
salgilamak icin tasarlandi. Bu bakterilerden salgilanan besi yerleri Gaz
Kromatografi Kiitle Spektrometresi ve Kiral HPLC kullanarak karakterize
edildi. Bu tasarlanmis bakteri tiirlerinden sartlandirilmis besi yeri toplandi,
filtre ile sterilize edildi ve besin algilama, farklilasma, hiicre-hiicre yapismasi
ve koklilikteki degdisiklikleri belirlemek icin kolon kanseri hiicre hatlari ile
inklbe edildi. Calismamiz, insan hiicrelerinde hiicresel sinyal yolaklarindaki
degisikliklerde komensal bakterilerden tiretilen metabolitlerin dnemini
vurguladi ve ketojenik diyet yerine kullanilabilecek probiyotik bakteri

Ortadogu Teknik Universitesi, tasariminda ilk adimlari sagladi.

Biyolojik Bilimler Boliimdi, ANKARA Anahtar kelimeler: B-hidroksibutirat, keton cisimleri, kommensal bakteri,

sinyal yolaklari, enantiyomer.
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Engineering of Commensal Bacteria to Generate the
Ketone Body B-hydroxyhutyrate.

Sreeparna Banerjee, MD

Ketone bodies (KB) are small 3-5 carbon lipid-derived molecules that are
generated in the liver and serve as a circulating energy source for tissues such
as muscles, heart and brain in times of fasting, ketogenic diet or prolonged
exercise. Three types of ketone bodies have been identified: -hydroxybutyrate
(BHB), acetoacetate (AcAc) and acetone. A series of reactions lead to the
formation of KBs in the liver, starting with acetyl CoA (Ac-CoA) and ending with
the synthesis of AcAc. A part of the AcAc is released into the circulation while
the majority is reduced to BHB in an NAD+-NADH-coupled near equilibrium
reaction catalyzed by 3-hydroxybutyrate dehydrogenase (BDH). The BHB
generated in humans is with the R enantiomeric configuration (R-BHB), and can
bind to G-protein coupled receptors to competitively inhibit enzymes such as
protein deacetylases, function as a substrate for protein post-translational
modification, and modulate ion channel activity. Therefore, besides its
metabolic function as an energy carrier, HB has been implicated in processes
like epigenetic gene regulation and cellular function, aging, diseases like
dementia, epilepsy and cognition. It is also known to modulate viability,
metabolism, proliferation, stemness and motility of the colon epithelial cells. Of
note, several commensal bacterial species are known to synthesize the S chiral
enantiomer of BHB (S-BHB). Although, S-BHB can also be produced
endogenously during the synthesis of BHB, it is known to be converted to R-
BHB for utilization. It is currently unclear whether commensal bacteria derived
ketone bodies can be utilized in humans and the differences in the effect of the
R and S enantiomers of BHB on cellular signaling need to be elucidated. In the
current study, commensal bacteria were engineered to specifically synthesize
and secrete either R-BHB or S-BHB, or a racemic mixture of BHB that was
confirmed by Gas Chromatography Mass Spectrometry and Chiral HPLC.
Conditioned medium from these engineered bacterial species were collected,
filter sterilized and incubated with colon cancer cell lines to determine
alterations in nutrient sensing, differentiation, cell-cell adhesion and stemness.
Our study has highlighted the importance of commensal bacteria derived
metabolites in alteration of cellular signaling in human cells and provides the
first steps in the design of probiotic bacteria that can be used in lieu of a
ketogenic diet.

Middle East Technical University,
Department of Biological Sciences, ANKARA

18 © 2021 Acta Medica. All Rights Reserved.



Acta Medica 2021; 53(Supplement 1)

Bir Seramidaz Hedefli inhibitor Olan B13 ile Yiiklii Yeni
Kati Lipit Nanopartikiillerin Antikanser Aktivitesi

Hatice Mehtap Kutlu, MD

Sfingolipidler hiicrelerin cift tabakali membran yapisinin elemanlandir. Hiicre
icerisinde sfingolipid aktivitesinde meydana gelen dedisiklikler kanser
hicrelerinin 6limind veya sag kalimini tetiklemek icin kilit bir role sahiptir.
Seramidazlar hiicre icindeki ana sfingolipid elemani olan seramidi katabolize
ederek huicreleri sagkalima yonlendirmektedirler. Kanser hiicrelerinde seramid
birikiminin hiicreleri apoptoza yonlendirdigi kaynaklarda yer almaktadir. Kanser
tedavisi icin bu metabolik enzimlerin hedeflenerek inhibe edilmesi yoluyla
hiicrelerde seramid birikimine yol acilarak kanser tedavisine yeni yaklasim
olusturulabilinecedi  distnilmektedir. Bu akiimdilasyonun seramidaz
inhibitorleri kullanilarak gerceklestirildigi literatiirde mevcuttur ancak bu
inhibitorlerin kati lipid nanopartikil seklinde tasarlanip biyoelverisliginin
arttinlmasiyla kanser tedavisi yaklasimi calismalar hentiz ¢ok calisiimamis
konulardir.

Calismanin amaci, bir seramidaz inhibitorii olan B13'lin yeni sentezlenen kati
lipid nanopartikile yiiklenmis formunun hicre ici seramid duzeyini kontrol
ederek kanser hicrelerindeki antikanser aktivitelerinin hiicre 6lim sekilleriyle
beraber belirlenmesidir. Bu calismalarin hiicre lipid membran yapisindan
kaynakli olarak kanser hiicrelerinde ila¢ yararlaniminin arttinlmasi ve hedefli
tedavi ajani tasarlanmasi yoninde fayda saglayacagi dustnilmektedir.
Calismada, sfingolipid yolagi bilesenlerinden olan seramidazlarin etkili bir
inhibitorli olan B13'Un kati lipid nanopartikll halinde sentezlenmesi sicak
homojenizasyon yontemiyle gerceklestirilmistir. Nanopartikiillerin
karakterizasyonu icin zeta size, polidispers indeks ve taramali elektron
mikroskobunda ylizey morfolojisi incelemeleri gerceklestiriimistir. Kanser
hiicrelerinde yeni sentezlenmis olan formulasyonun sitotoksik, anti proliferatif
ve proapoptotik aktivitelerinin belirlenmesi icin sirasiyla MTT, konfokal
mikroskopi, gecirimli elektron mikroskopi (TEM) ve aneksin V yonlemleri
kullanilmistir.

Sonuglar, hem B13 hem de nanopartikil formulasyonunun kanser hiicrelerinde
olime yol actigi fakat B13'tn kati lipid nanopartikiil formulasyonunun hiicre
morfolojisi ve ince yapisi lizerinde daha belirgin apoptotik bulgulara neden
olarak daha dusiik dozda sitotoksik ve proapoptotik &zellik sergiledigini
goOstermistir.

Hiicre ici seramid birikimi farkli hiicre hatlarinda farkli diizeylerde meydana
gelmektedir. Seramidazlarin inhibe edilmesiyle bu dlzeyin arttinldig
literatlirde mevcuttur. Bu calismada B13'ln kati lipid nanopartikil formunun
kanser hiicrelerini daha dusiik dozlarda baskiladigi ve etkili bir sekilde

Eskisehir Teknik Universitesi antikanser etkinlik gsterdigi ortaya cikariimistir. Bu bulgularin kanser tedavisi

Fen Fakilltesi Biyoloji BSlima, icin hedefli terapi ajani sentezlemek icin yok gosterici ve faydali secenekler

Yunus Emre Kampusti, ESKISEHIR sunacagina inanmaktaylz.
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Anti-cancer Activity of a Ceramidase-targeted Inhibitor,
B13-loaded Novel Solid Lipid Nanoparticles

Hatice Mehtap Kutlu, MD

Sphingolipids members of cellular membrane lipid bilayers. Changes on
intracellular sphingolipid activity have a key role on trigering cell death/
survival of cancer cells. Studies revealed that ceramidases, as main members
of sphingolipid metabolism catabolize ceramide and lead to apoptosis. It is
stated that the accumulation of ceramide on cancer cells induce apoptosis
on cancer cells. It was thought that a novel cancer therapy approach can be
designed by targeted inhibition of this metabolic enzymes. Increasing the
accumulation of ceramides by inhibiting of ceramidases is well known on
studies but designing solid lipid nanoparticle formulation of these inhibitors
with enhenced bioavailability are not studied in details, yet. The aim of this
study is to control the intracellular ceramide level of cancer cells by using
B13, a ceramidase inhibitor-loaded solid lipid nanoparticles and to
determine their anti-cancer activity including with cell death modes. Based
on the lipid bilayer structure of cellular membrane it was thought that this
study results will help on enhencing bioavailability of drugs and
designing novel targeted cancer therapy agents.

The solid lipid nanoparticle formulation of B13, as a member of sphingolipid vp
athway and effective inhibitor of ceramidases was synthesized by hot
homogenization. For the charachterization of nanoparticles zeta size,
polydispersity index and morphological evaluations were done on
scanning electron microscope. The cytotoxic, antiproliferative and
proapoptotic activities of the formulation were performed by MTT,
confocal microscopy, transmission electron microscopy and annexin V
methods, respectively. Results showed that both B13 and nanoparticle
formulations induce cell death on cancer cells but the proapoptotic effect
of nanoparticle formulation on cellular morphology and ultrastructure was
higher than that of B13. Moreover, B13 solid lipid nanoparticle formulation
was found to exert its cytotoxicity and proapoptotic activity on lower
doses on cancer cells.

Intracellular ceramide accumulation sevels differs between cell types. It is
showed that the accumulation levels of intracellular ceramide by inhibiting
ceramidases. With this study is is revealed that B13-loaded solid lipid

Eskisehir Technical University nanoparticle formulation cause growth inhibition on lower doses and

Faculty of Science show effective anti-cancer activity on cancer cells. We thing that our
Department of Biology, Yunus Emre Campus, findings will contribute for design of a targeted cancer therapy agent and
ESKISEHIR provide options for novel cancer therapy approach.
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Lipozom Formiilasyonlari ve Saghk Alanindaki
Uygulamalan

ipek Eroglu, MD
Lipozomlar, dogal ve toksik olmayan fosfolipitlerden olusan kiiresel
vezikiillerdir. Hidrofilik ve hidrofobik yapilari sayesinde, igerisine farkli
ozellikteki aktif farmasotik bilesenler (APIs) enkapsiile edilebilir. Lipozomlar,
yiiksek biyouyumluluk, diigiik immunojenisite ve hiicre membranina benzer
yapilart nedeniyle gosterdikleri yiiksek penetrasyon ozellikleri nedeniyle
oldukga avantajl sistemlerdir. Ozellikle son 10 yilda saglk alanindaki lipozom
aragtirmalarina olan ilgi giderek artmigtir. Lipozomlarn tip alaninda
parenteral, oral, nazal, dermal/transdermal ve okiiler ila¢ tasiyic1 sistemler
olmak tizere, hem teshis hem tedavi amagli uygulamalari mevcuttur. Piyasada
farmasotik ve kozmetik alanda kullanilan ve klinik asamada olan driinler
bulunmaktadir. Ozellikle kanser tedavisinde, pekgok sayida lipozom {iriinii
bagarili bir sekilde formiile edilmis, Amerikan Gida ve ilag Dairesi (FDA) ve
Avrupa lag Ajanst (EMA) tarafindan onaylanmustir. Bu alanda, lipozomal ilag
tagtyic1 sistemler ozellikle serbest ilaca gore tedavi etkinliginin arttirilmasinin
yanisira toksisite profilinin distirtilmesine bagli yan etki gériilme riskinin
azaltilmasini saglarlar. Lipozomlar, kontrollii salim saglamalari nedeniyle
enfeksiyon tedavisinde antibakteriyel, antiviral ve antifungal ajanlar i¢in tercih
edilen etkili tagiyic1 sistemlerdir. Bir¢ok klinik ¢aligma ile lipozomlarin deri
hastaliklarinda  kullanimmin  yararlar1 ortaya konulmustur. Nanotastyic
sistemler arasinda lipozomlar, teranostik uygulamalar igin, terapotik ve
diagnostik ajanlarin ayni sistem igerisinde girisim yapmadan verilebilecegi
sistemler olarak dikkat ¢ekmektedir. Ayrica, katyonik lipozomlar etkili gen
tagiyici sistemler olup, hiicreye hedefleme ve hiicre igine etkin tagima saglarlar.
Son vyillarda lipozom seklinde formiile edilmis agilar, etkili immunolojik
adjuvanlar olarak tanmimlanmis, antijenlerin intranazal ve oral verilmesinde
kullanilmiglardir. Sonug olarak, saglik alaninda lipozomlar yaygin kullanilsa da,
halen yapilan ¢aligmalar yeni pekg¢ok alanda da lipozomlarin kullanilmasinin
avantajli olabilecegini gostermektedir. Bu baglamda, yeni lipitler ve tiretimdeki
teknik zorluklar1 agmaya yonelik yeni yontemler gelistirildikge, lipozomlarin

} gelecekteki uygulamalar1 artacaktir. Ozellikle, son yillarda gelistirilen ilag/gen
Hacettepe Universitesi, kombinasyon ve yenilik¢i nanoformiilasyon (lipozom igeren mikroigne,
Eczacilik Fakdltesi,

Eczacilik Temel Bilimleri Anabilim Dali, ANKARA

mikropartikiil, nanofiber vs...) yaklasimlari, lipozomlarin yeni tedavi

alanlarinda 6nerilebilecek degerli yaklagimlar: olarak goriilmektedir.
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ipek Eroglu, MD
Liposomes are spherical vesicles which are mainly comprised of natural non-
toxic phospholipids. They can incorporate a variety of active pharmaceutical
ingredients (APIs) within their hydrophilic and hydrophobic compartments.
They are extremely biocompatible, have low immunogenicity and their
characteristic bilayer structure successfully mimics the cellular membrane. The
field of liposome research in health area has expanded markedly over the last 10
years. Applications of liposomes in medicine can be classified as therapeutic and
diagnostic applications which contain parenteral, oral, nasal, dermal/transdermal
and ocular delivery. A number of liposome products have been successfully
formulated and approved by the U.S. Food and Drug Administration (FDA)
and European Medicines Agency (EMA), especially in cancer treatment.
Liposomal drugs exhibit reduced toxicity profiles and retain enhanced efficacy
when compared to free counterparts for cancer therapy. In addition to that,
liposomes serve as useful tools for delivery of anti-bacterial, anti-viral, anti-
fungal agents. Especially cationic liposomes were also found to be effective for
gene delivery systems that exhibit targeted and enhanced intracellular delivery.
Among the types of nanocarriers, liposomes keep one of the most promising
systems for theranostic applications without interference between different
therapeutic and diagnostic agents in the system. Furthermore, liposomes are
rapidly developed as multifunctional vaccine adjuvant-delivery systems owing to
their useful properties, such as high safety, alternative surface charges and high
resistance to enzymatic degradation. In conclusion, we believe that further
developments on the novel lipids and production approaches on technical

Hacettepe University, . . L. . . ]
P y challenges will play major roles in improving the function of liposomes for

Faculty of Pharmacy, future applications. Drug/gene combination and embedded nanoformulation

Department of Basic Pharmaceutical Sciences,
ANKARA

approaches (liposomes in microneedles, microparticles, nanofibers etc...) will be
serving to overcome the challenges for novel precious treatment perspectives.
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Gestasyonel Diyabetli Hastalarda LDL Alt Grup Analizleri

Ercan Saruhan, MD

Mugla Sitki Kogman Universitesi,
Tip Fakultesi, Tibbi Biyokimya Anabilim Dali,
MUGLA

Gestasyonel diyabetes mellitus (GDM) gebelik déneminde baslamus olan veya ilk
olarak gebelik doneminde fark edilen glukoz intoleransidir. Diyabetin; insiilin
sentez, salgilanma ve etkisine baglh yetmezliklerin sonucu oldugu ve hormonun
sadece karbonhidrat metabolizmasini degil ayn1 zamanda lipid metabolizmasini
etkileyerek dislipidemi tablosu olusturdugu bilinmektedir. Bu ¢alismada GDM
hastalar1 ile saglikli kontrol gruplar1 LDL alt gruplarinin karsilagtiriimas:
amaglanmistir.

Calismaya Haziran 2018 - Eylil 2019 tarihleri arasinda Mugla Sitki Kogman
Universitesi Egitim ve Arastirma Hastanesinde GDM tanist almis ve diyet tedavisi
uygulanan 21 hasta ve kontrol grubu olarak 20 saglikli gebe (SG) ve 21 saglikl gebe
olmayan (SGO) kadin dahil edildi. Serum 6rneklerinde LDL lipoprotein alt grup
analizleri Lipoprint Sistemi kullanilarak gergeklestirildi. Gruplar arasindaki
farkliliklar Wilcoxon-Mann-Whitney test ve Fisher’s Exact test (R versiyon 4.0.2) ile
degerlendirildi.

Ortalama LDL degeri GDM grubunda 159.67 + 44.89 mg/dl, SG grubunda 147.1 +
40.8 mg/dl, SGO grubunda 102 + 23.39 mg/dl ol¢iildii. GDM ile SG gruplar
arasinda istatistiksel olarak anlaml fark bulunmazken, GDM hasta grubunun LDL
degerleri SGO grubuna gore istatistiksel olarak anlamli yiiksek bulundu (sirasiyla;
p=0.375, p<0.001, Wilcoxon-Mann-Whitney Test). LDL alt gruplan
karsilagtirldiginda small dense LDL (sdLDL) alt grup (LDL3,4,5,6 ve 7) yiizdeleri
SGO grubunda (%8.09 + 1.65), GDM (%17.7 + 3.72) ve SG (%16.23 + 3.34) grubuna
oranla anlamli olarak diisiik bulundu. Pattern B sikligt GDM grubunda %95.2
(n=20) ve SGO grubunda %61.9 (n=13) bulundu (p=0.021, Fisher’s Exact Test).
Friedewald formilii ile hesaplanan LDL kolesterol diizeyleri ile lipoprint
sisteminden elde edilen LDL kolesterol sonuglarinin korele oldugu bulundu (r=0.92;
p<0.001).

Gebelik doneminde serum lipid parametreleri incelendiginde LDL kolesterol
diizeylerinin gebe olmayanlara oranla yiiksek oldugu ve alt grup analizi yapildiginda
ozellikle GDM hastalarinda bu artigin bityiik oranda sdLDL alt gruplarinda oldugu
gorilmektedir. GDM hastalarinda uzun dénem kardiyovaskiiler hastalik gelisme
riskinin genis kapsamli prospektif ¢aligmalarla belirlenmesi olduk¢a 6nemlidir.
Ayrica ¢alismamizda elektroforetik yontemle elde edilen verilerin rutin
biyokimyasal yontemlerle elde edilen verilerle uyumlu olmasi lipoprint sisteminin

giivenilirligini ortaya koymaktadir.
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LDL Subfraction Analysis in Patients with Gestational Diabetes

Ercan Saruhan, MD

Mugla Sitki Kogman University,
Department of Medical Biochemistry,
Faculty of Medicine, MUGLA

Gestational diabetes mellitus (GDM) is glucose intolerance during pregnancy.
GDM is the result of insulin synthesis or secretion insufficiencies and causes
dyslipidemia by affecting not only carbohydrate metabolism but also lipid
metabolism. The aim of this study was to compare the LDL subgroups of GDM
patients and healthy control groups.

We enrolled 21 patients diagnosed with GDM at Mugla Sitki Kogman University
Training and Research Hospital between June 2018 and September 2019 and
undergoing diet therapy and 20 healthy pregnant (HP) and 21 healthy non-pregnant
(HNP) women as control group. LDL lipoprotein subgroup analyzes in serum
samples were performed using the Lipoprint System. Differences between groups
were evaluated with Wilcoxon-Mann-Whitney test and Fisher's Exact test (R version
402).

The mean LDL concentration was 159.67 + 44.89 mg/dl in the GDM group, 147.1
+ 40.8 mg/dl in the HP group, and 102 + 23.39 mg/dl in the HNP group. There
was no statistically significant difference between GDM and HP groups, but LDL
values of the GDM patient group were found to be statistically significantly higher
than the HNP group (p = 0.375, p <0.001, respectively, Wilcoxon-Mann-Whitney
Test). When the LDL subgroups were compared, the percentages of small dense
LDL (sdLDL) subgroups (LDL3,4,5,6 and 7) were found significantly low in HNP
group (8.09 £ 1.65%) than GDM (17.7 + 3.72%) and HP (16.23% =+ 3.34) groups.
Pattern B frequency was 95.2% (n = 20) in GDM group and 61.9% (n = 13) in
HNP group (p = 0.021, Fisher's Exact Test). It was found that LDL cholesterol
levels calculated by Friedewald formula were positively correlated with LDL
cholesterol results obtained from lipoprint system (r = 0.92; p <0.001).
In our study, serum lipid parameters were examined during pregnancy. We found
higher levels of LDL cholesterol in pregnant women than non-pregnant women.
This increase was mostly in sdLDL subgroups especially in GDM patients in
subgroup analysis. It is very important to determine the risk of developing long-
term cardiovascular disease in GDM patients with comprehensive prospective
studies. In addition, LDL levels obtained by electrophoretic method in our study
was correlated with routine biochemical methods that reveals the reliability of the

lipoprint system.
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Sphingolipid Metaholism and Signaling in Cancer
Therapeutics: Implications in Aging, Neurodegeneration,

Besim Ogretmen, MD

Medical University of South Carolina,
Department of Biochemistry and Molecular

Biology and Developmental Cancer

Therapeutics, Hollings Cancer Center, Charleston,

SC, USA
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Dikiofenak Toksisitesinde Bohrek Epitel
Hiicrelerinde Artan PUFA Diizeyleri

Cagatay Yilmaz',MD; Esma Kirmlioglu?MD;
Ebru Afsar', MD; Tugce Ceker',MD;
Mutay Aslan', MD

! Akdeniz Universitesi

Tibbi Biyokimya Anabilim Dali,
ANTALYA

2 Akdeniz Univesitesi

Histoloji ve Embriyoloji Anabilim Dal,

ANTALYA

~200 ABSTRACT Coo—

Amag: Bu ¢alismada diklofenak (DCL) toksisitesine maruz kalan insan bébrek epitel
hiicrelerinde  ¢oklu  doymamus yag asitleri (PUFAlar) degerlendirildi.
Gereg¢ ve Yontem: Bobrek hiicreleri, sitotoksisiteyi indiiklemek i¢in DCL ile
muamele edildi ve sitotoksik etkileri azaltmak i¢in timokinon (TQ) uygulandi.
Arasidonik asit (AA, C20: 4n-6), dihomo-gama-linolenik asit (DGLA, C20: 3n-6),
eikosapentaenoik asit (EPA, C20: 5n-3) ve dokosaheksaenoik asit (DHA, C22: 6n-3)
seviyeleri tandem kiitle spektrometresi ile birlestirilmis sivi kromatografi ile
belirlendi. Sitozolik fosfolipaz A2 (cPLA2) ve siklooksijenaz 1 (COX-1) enzim
aktivitesi spektrofotometrik metot, prostaglandin E2 (PGE2) seviyeleri ELISA ile
olgiildii. Immiinofloresan boyama ve western blot analizi ile COX-1'in protein
seviyeleri belirlendi.

Bulgular: Diklofenak uygulanan gruplarda hiicre toksisitesi gozlendi ve TQ tedavisi
ile toksisite azald1. Diklofenak ol¢tilen tiim PUFA'lar1 6nemli 6lciide arttirirken, TQ
ile 6n tedavili DCL ile muamele edilen hiicrelerde PUFA seviyelerini diisiirdii. DCL
ile tedavi edilen hiicrelerde cPLA2 ve toplam COX aktivitesi 6nemli 6l¢tide azaldi.
Immiinofloresan boyama ve western blot analizi, DCL ve DCL + TQ ile tedavi edilen
gruplarda COX-1 diizeylerinin onemli ol¢lide azaldigini dogruladi.

Sonug: Bu c¢aligmanin sonuglari, DCL tedavisinin bobrek hiicrelerinde PUFA
birikimi ile iligkili oldugunu ortaya koymaktadir. DCL toksisitesinde PUFA
birikiminin hem ¢PLA2 hem de COX-1 inhibisyonunun bir sonucu
olabilecegini diisiinityoruz. DCL tedavisi ile birlikte TQ uygulamasi, PUFA'larin
birikmesini ve bobrek hiicrelerinde DCLnin neden oldugu hiicre olimini
hafifletti. Bu ¢alisjma TUBITAK tarafindan desteklenmistir (proje no: 118Z874).

Anahtar Kelimeler: Diklofenak, bébrek hiicreleri, timokinon, ¢oklu doymamus yag

asitleri.
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Increased PUFA Levels in Kidney Epithelial

Cells in The Course of Diclofenac Toxicity

Gagatay Yilmaz', MD; Esma Kirnmlioglu?,
MD; Ebru Afsar', MD; Tugce Ceker', MD;
Mutay Aslan’,MD
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~20) ABSTRACT Coor

Objective: This study evaluated polyunsaturated fatty acids (PUFAs) in human
kidney epithelial cells exposed to diclofenac (DCL) toxicity.

Materials and Methods: Kidney cells were treated with DCL to induce cytotoxicity
and thymoquinone (TQ) was administered to decrease cytotoxic effects. Levels of
arachidonic acid (AA, C20:4n-6), dihomo-gamma-linolenic acid (DGLA, C20:3n-6),
eicosapentaenoic acid (EPA, C20:5n-3) and docosahexaenoic acid (DHA, C22:6n-3)
were determined by liquid chromatography coupled with tandem mass
spectrometry. Cytosolic phospholipase A2 (cPLA2), cyclooxygenase 1 (COX-1) and
prostaglandin E2 (PGE2) were measured to evaluate changes in enzyme activity.
Immunofluorescence staining and western blot analysis was performed to
determine protein levels of COX- 1.

Results: Renal cell toxicity was accomplished by DCL and was alleviated by TQ
treatment. Diclofenac significantly increased all measured PUFAs while
pretreatment with TQ decreased PUFA levels in DCL treated cells. Cytosolic PLA2
and total COX activity was significantly decreased in DCL treated cells.
Immunofluorescence staining and western blot analysis confirmed significantly
decreased COX-1 levels in DCL and DCL+TQ treated groups. The results of this
study reveal that DCL treatment is associated with accumulation of PUFAs in
kidney cells.

Conclusion: We suggest that PUFA accumulation in DCL toxicity might be a
consequence of both cPLA2 and COX-1 inhibition. Thymoquinone administration,
along with DCL treatment alleviated the buildup of PUFAs and DCL-induced cell
death in kidney cells. This study was supported by a grant (#118Z874) from the
Scientific and Technological Research Council of Turkey (TUBITAK).

Keywords: Diclofenac, kidney cells, thymoquinone, polyunsaturated fatty acids.
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Retinal Pigment Epitel Hiicrelerinde ER Stresinin
Sfingolipid Seviyeleri ve Apoptotik Yolaklar Uzerine Etkisi

Ebru Afsar', MD; Esma Kirnmlioglu?, MD;
Tugce Ceker'!, MD;

Cagatay Yilmaz', MD;

Necdet Demir?, MD;

Mutay Aslan’*MD

' Akdeniz Universitesi Tip Fakdiltesi, Tibbi
Biyokmya Anabilim Dali, ANTALYA
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~20) ABSTRACT Cov—

Amag: Endoplazmik retikulum (ER) stresine maruz kalan insan retinal pigment
epitel hiicrelerinde (ARPE-19) sfingolipid diizeyleri ve apoptotik yolaklar incelendi.

Yontem:Hiicrelerde ER stresi olusturmak i¢in tunikamisin (TM) uyguland: ve bazi
hiicre gruplarina sitotoksisiteyi azaltmak i¢in bir ER stres inhibitorii olan
tauroursodeoksikolik asit (TUDCA) verildi. Hiicre canliligt MTT testi ile belirlendi.
Cl6- C24 sfingomiyelinlerin (SM) ve C16- C24 seramidlerin (CER) seviyeleri
LC-MS/MS ile ol¢iildii. Endoplazmik retikulum stresi belirteci olan glukoz-regiile pro
tein 78-kd (GRP78) ve inlamasyon belirteci olan niikleer faktor kappa B1 (NFkB1) ge
n ekspresyonlar: kantitatif PCR analizi ile degerlendirilirken, GRP78, NF-«xB
p65, kesilmis kaspaz-3 ve kaspaz-12 protein seviyeleri immiinofloresan
mikroskopi ile belirlendi. Hiicre lizatlarinda seramid-1-fosfat (C1P) seviyeleri
immiinoassay ile ol¢iiliirken, kaspaz-3 ve kaspaz-12 aktiviteleri florometrik metod

ile belirlendi.

Bulgular: Tunikamisin ile muamele edilen gruplarda ER stresinin indiiklenmesi
GRP78in mRNA ve protein seviyelerindeki anlamli artis ile dogrulanmustir.
Tunikamisin verilen hiicrelerde, kontrol grubuna kiyasla hiicre canhihigr anlamli bir
sekilde azalmistir. Tunikamisin ile birlikte TUDCA uygulamasi, TM grubuna kiyasla
hiicre canliigini anlamh sekilde arttirmistir. Kontrollere kiyasla TM ile muamele
edilen hiicrelerde C22- C24 CER, S1P, kaspaz-3, kaspaz-12, NFkBl mRNA ve NF-kB
p65 protein seviyelerinde anlaml bir artis gozlemlenmistir. Tauroursodeoksikolik
asit uygulamasi, kaspaz-3 ve kaspaz-12 aktivitelerinde bir disiis ile birlikte, GRP78
ekspresyonunda ve NFkB1 mRNA, NF-kB p65 proteini, C22- C24 CER ve C1P

seviyelerinde kismi bir azalmaya neden olmustur.

Sonuglar: Bu ¢aligmanin sonuglari ER stresine maruz kalan retina hiicrelerinde artan
uzun zincirli CER, C1P ve apoptotik belirteglerin varhgini ortaya koymaktadir. Bu
calisma Akdeniz Universitesi Bilimsel Aragtirma Projeleri Koordinasyon Birimi
tarafindan desteklenmigtir (TDK-2018-3040).

Anahtar kelimeler: Sfingolipid, tunikamisin, retinal pigment epitelyal hiicreler
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Effect of ER Stress on Sphingolipid Levels and Apoptotic
Pathways in Retinal Pigment Epithelial Cells

Ebru Afsar',MD; Esma Kirmlioglu2,MD; ~200 ABSTRACT Co¢—
Tugce Ceker',MD; Cagatay Yiimaz', MD;
Necdet Demir?, MD; Mutay Aslan’"MD

Objectives: We aimed to determine sphingolipid levels and examine
apoptotic pathways in human retinal pigment epithelial cells (ARPE-19)
undergoing endoplasmic reticulum (ER) stress.

Materials and Methods: Cells were treated with tunicamycin (TM) to induce ER
stress and tauroursodeoxycholic acid (TUDCA), an ER stress inhibitor, was
administered to decrease cytotoxicity. Cell viability was measured by MTT assay.
Levels of C16-C24 sphingomyelins (SM) and C16-C24 ceramides (CERs) were
determined by LC-MS/MS. Glucose- regulated protein 78-kd (GRP78) and nuclear
factor kappa-b subunit 1 (NFkB1) gene expressions were evaluated by quantitative
PCR analysis, while GRP 78, NF-kB p65, cleaved caspase-3 and caspase-12 protein
levels were assesed by immunofluorescence. Ceramide-1-phosphate (C1P) levels were
determined by immunoassay, while caspase —3 and —12 activity in cell lysates were

measured via a fluorometric method.

Results: Induction of ER stress in TM treated groups were confirmed by significantly
increased mRNA and protein levels of GRP78. TM significantly decreased cell
viability compared to controls. Treatment with TUDCA along with TM significantly
increased cell viability compared to the TM group. A significant increase was observed
in C22-C24 CERs, CI1P, caspase-3, caspase-12, NFkB1 mRNA and NF-kB p65 protein
levels in cells treated with TM compared to controls. Administration of TUDCA lead
to a partial decrease in GRP78 expression, NFkB1 mRNA, NF-kB p65 protein, C22-
C24 CERs and CIP levels along with a decrease in caspase-3 and -12
activity.
Conclusion: The results of this study reveal the presence of increased long
o chain CERs, CIP and apoptotic markers in retinal cells undergoing ER
' Akdeniz University . . . .
Department of Medical Biochemistry, ANTALYA stress. This work was supported by a grant by Akdeniz University Research

2 Akdeniz University Foundation (TDK-2018-3040).

Department of Histology, ANTALYA
P % Keywords: Sphingolipid, tunicamycin, retinal pigment epithelial cells
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FT0 Geni (rs9939609) Polimorfizmi (T/A) ile

Rdipozite ve Kan Lipid Profili Arasindaki lliskinin

Duygu Agaguinduz',MD;
Makbule Gezmen- Karadag' MD

' Gazi Universitesi, Saglk Bilimleri Fakdiltesi,
Beslenme ve Diyetetik Bolimu, ANKARA

~20) ABSTRACT Coor

Amag: Bu c¢alisma, yetiskin bireylerde yag kiitlesi ve obezite iligkili gen (FTO)
polimorfizmi ile adipozite ve kan lipid profili arasindaki iliskinin belirlenmesi
amacryla yapilmustir.

Gereg ve Yontem: Bu caligma, farkli beden kiitle indeksi (BKI) degerine sahip
toplam 200 (100 kadin ve 100 erkek) yetiskin birey (18-65 yil) tizerinde
yurttilmistiir. Bireylerin kan lipid profili ve C-reaktif protein (CRP) diizeyleri
analiz edilmistir. Bireylerin antropometrik 6l¢timleri alinmis ve Tanita BC 545 N
Inner Scan (TartiTM) ile viicut kompozisyonu ol¢timleri gergeklestirilmistir.
Karin igi yaglanma (%) derecesinin saptanmasinda VISCAN Abdominal Yag
Analiz cihazi (TartiTM) kullanilmistir. Viicut adipozite indeksi (BAI) ve lipid
birikim iirtinleri indeksi (LAP) hesaplanmistir. Intronik FTO gen rs9939609 (T/
A) tek niikleotid polimorfizmi (SNP’si) ABI TagMan SNP Genotyping Assays
(LightCycler 480 System, Roche) kullanilarak degerlendirilmistir.

Bulgular: Bireylerin %19.0'unda AA (homozigot riskli), %42.5’inde AT
(heterozigot) ve %38.5'inde TT (yabanil tip) genotipi bulunmaktadir. AA ve AT
genotipinde olan bireylerin total viicut yag yiizdeleri (sirasiyla; %28.5+9.25 ve %
27.0£10.31), TT(%23.7+10.62) genotipinde olanlara kiyasla yiiksektir (p<0.05).
Fakat karin i¢i yaglanma yiizdeleri arasinda (AA:%38.6+11.03, AT:%36.2+10.64,
TT: %33.7£10.42) bir fark saptanmamustir (p>0.05). BAI degeri AA, AT ve TT
genotiplerine sahip bireylerde sirasiyla; 29.4+6.82, 29.4+7.17, 27.2+7.19 (p>0.05);
LAP ise sirasiyla 62.0+41.35, 67.2+41.99, 61.7+49.2 olarak belirlenmistir (p>0.05).
Bireylerden AA ve AT genotipinde olanlarin ortalama total kolesterol (199.3
+55.36 ve 199.0+41.76 mg/dL) ve diisiik yogunluklu lipoprotein (LDL) kolesterol
diizeyleri (115.5+47.63 ve 115.5+33.90 mg/dL) TT genotipinde olan bireylere
kiyasla (197.0+40.91 ve 112.8+31.56 mg/dL) daha yiiksek goriinse de bu fark
istatistiksel olarak 6nemli bulunmamstir (p>0.05). Bireylerin genotiplerine gore
trigliserit (mg/dL), ytiksek yogunluklu lipoprotein (HDL) kolesterol ve CRP (mg/
dL) diizeylerinde de istatistiksel olarak 6nemli bir fark yoktur (p>0.05).

Sonug: Bu ¢alismada, Tirk yetiskin bireylerinde FTO geni (rs9939609)
polimorfizminin total viicut yag miktar1 (%) ile iliskili oldugu ancak abdominal
yaglanma, adipozitenin (%) tahmininde kullanilan adipozite indeksleri ve kan
lipid profili ile iliskili olmadig: belirlenmistir.

Anahtar Kelimeler: FTO, rs9939609, adipozite, kan lipid profili

32

© 2021 Acta Medica. All Rights Reserved.



Acta Medica 2021; 53(Supplement 1)

Determination of the Relationship Between FT0
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Adiposity&Blood Lipid Profile
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~20) ABSTRACT Cos—~

Objectives: This study aimed to determine the relationship between FTO gene
polymorphism and adiposity&blood lipid profile in adults.

Materials and Methods: This study was conducted on a total of 200 (100 female
and 100 male) adults (18-65 years) with different body mass indexes (BMI). Blood
lipid profiile and C-reactive protein (CRP) levels were analyzed. Anthropometric
measurements were performed and body compositions were analyzed with Tanita
BC 545N Inner ScanTM. Infrared analyzer (VISCANTM) was also used to
determine the degree of abdominal fat. Body adiposity index (BAI) and lipid
accumulation products (LAP) index were calculated. ABI TagMan SNP Genotyping
Assays (LightCycler 480 System, Roche) was used to determine the intronic FTO
gene 159939609 (T/A) SNPs.

Results: The frequency of the 1s9939609 AA genotype was 19.0%, which was 42.5%
for the AT genotype and 38.5% for the TT genotype (wild type). The total body fat
amount of the individuals with AA genotype was high (28.5+£9.25%) compared to
AT (27.0£10.31%) and TT (23.7+10.62%) genotype (p<0.05). However, there was
no difference in abdominal fat amounts (%) (AA:38.6%, AT:36.2%. TT:33.7%). BAI
values in individuals with AA, AT and TT genotypes were respectively; 29.4+6.82,
29.4+7.17, 27.247.19 (p>0.05) and LAP values were 62.0+41.35, 67.2+41.99, 61.7
+49.2, respectively (p>0.05). Although it seemed that the mean total cholesterol
(199.3£55.36 and 199.0+41.76 mg/dL) and low-density lipoprotein (LDL)
cholesterol levels (115.5+47.63 and 115.5+33.90 mg/dL) in individuals with AA and
AT genotype were higher compared to TT genotype (197.0+40.91 and 112.8+31.56
mg/dL), this difference was not statistically significant (p> 0.05). There was no
statistically significant difference in triglyceride (mg/dL), high-density lipoprotein
(HDL) cholesterol, and CRP (mg/dL) levels according to the genotypes of the
individuals (p> 0.05).

Conclusion: In this study, it was determined that FTO gene (rs9939609)
polymorphism in Turkish adults was associated with the total body fat amount (%), but
not with the adiposity indexes used in the estimation of the adiposity (%) and
blood lipid profile.

Keywords: FTO, rs9939609, adiposity, blood lipid profile
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Glutamin Yiiklii Linozomlarin Uretiimesi ve
Eritrositier ile Etkilesiminin incelenmesi
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~200 ABSTRACT Cos

Amag: Bu c¢aliymada, eritrositlerin deoksijenasyonunu etkin bir sekilde
onleyebilen veya orak eritositlerin oksidatif stresini azaltabilen lipit bazli bir ilag

tastyici sistemin gelistirilmesi amaglanmugtir.

Gerec ve Yontem: L-Glutamin (Gln) yiiklii lipozomlar, 1,2-Dioleoil-sn-glisero-3-
fosfokolin (DOPC) ve 1,2-Dioleoil-sn-glisero-3-fosfo-rac-(1-gliserol) (DPPG)
kullanilarak ince film hidrasyon yontemi ile hazirlanmistir. Hazirlanan
lipozomlar, zeta potansiyel 6l¢iimleri ve boyut analizleri ile karakterize edilmistir.
Ayrica ¢alisma kapsaminda enkapsiile edilen Gln miktarinin eritrositlere etkisi de

3 farkli Gln konsantrasyonu (20 mM, 40 mM ve 60 mM) Gln i¢in incelenmistir.

flag enkapsiilasyon ve salim calismalari, yitksek basingli sivi kromatografisi
(HPLC) ile analiz edilmis ve eritrositler ve lipozomlar arasindaki etkilesimler,
lipozomlarin eritrositler ile inkiibe edilmesinden sonra optik mikroskop ve %

hemoliz dl¢timleri ile degerlendirilmistir.

Bulgular: Farkli miktarlarda L-Gln (20 mM, 40 mM, 60 mM) ile yiiklenmis
lipozomlar bagariyla hazirlanmis ve karakterize edilmistir. Gln yiiklenmemis
lipozomlarin boyutu yaklagik 180 nm iken enkapsiile edilen Gln miktar arttikga
olusan lipozom boyutunun yaklasik 200 nm’ye ulastig1 belirlenmistir. Gln'nin
enkapsiilasyon verimliligi ise 20 mM, 40 mM ve 60 mM Gln igin sirasiyla %83.6,
%87.1 ve %84.9 olarak belirlenmistir. Ilag salim galismalarinda lipozomlardan Gln
saliniminin 6 saat sonra dengeye ulastigi goriilmiis ve lipozomlardan salinan
Gln’nin 40 ve 60 mM Gln ¢6zeltisi yiiklii lipozomlar igin sirastyla %42.4 ve %45.7
oldugu belirlenmistir. 3 saatlik inkiibasyondan sonra hemoliz 6l¢iimlerinden
ve optik mikroskop goriintiilerinden elde edilen veriler lipozomlarin varliginin
eritrositlerin seklinde herhangi bir yapisal degisiklise neden olmadigini
kanitlamigtir. L-GIn yiikli lipozomlarin eritrositler ile 3 saat inkiibasyondan
sonra,% hemoliz degerleri 20 mM, 40 mM ve 60 mM L-Gln yiiklii lipozomlar i¢in
sirasiyla %2.8, % 3.3 ve %3.9 olarak belirlenmistir. Yapilan analizler sonrasinda L-
Gln yiiklii lipozomlarin eritrositler ile etkilesimlerinin hiicreler tizerinde anlamli
bir hasara neden olmadigi ve lipozomlarin varhigmin eritrositlerin yapisini

etkilemedigi sonucuna varilmigtir.

Sonuglar: Bu ¢aligma, orak hiicre hastalig: gibi eritrosit bazli hastaliklarin tedavisi
igin bir 6n adim niteliginde goriilmektedir. Bilgilerimize gore, bu ¢aliyma
literatiirde L-Gln yiiklii lipozomlarin eritrositlerin yapist ve islevi tzerindeki
etkisini aragtiran ilk ¢aliymadir. Ek arastirmalar ve optimizasyonlarin
uygulanmasi gerekmesine ragmen, bu ¢alismanin sonuglari, polimerizasyon ve
oraklasmaya neden olan eritrositlerin deoksidasyonunu 6nlemek i¢in yeni bir
lipozomal ilag verme sistemi gelistirme agisindan umut vericidir. Bu ¢alisma
Hacettepe Universitesi Bilimsel Aragtirma Projeleri Koordinasyon Birimi
tarafindan THD-2019-18441 proje numarasi ile desteklenmektedir.

Anahtar kelimeler: Lipozom, L-Glutamin, ilag tasinimi, eritrositler, orak hiicreli

anemi
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Preparation of L-Glutamine Loaded Liposomes and
Investigation of their Interactions with Erythrocytes

Gokge Alp', MD; Yesim Oztag?, MD

THacettepe University, Faculty of Engineering,
Department of Chemical Engineering, ANKARA

2 Hacettepe University, Faculty of Medicine,
Department of Medical Biochemistry, ANKARA

~20D ABSTRACT Cos

Objectives: It was aimed to develop a lipid-based drug carrier system that can
effectively prevent deoxygenation of erythrocytes or reduce the oxidative stress of
sickle erytrhocytes.

Materials and Methods: L-Glutamine (GIn) loaded liposomes were prepared via the
well-known thin film hydration method with 1,2-Dioleoyl-sn-glycero-3-
phosphocholine (DOPC) and 1,2-Dioleoyl-sn-glycero-3-phospho-rac-(1-glycerol)
sodium salt (DPPG). Liposomes were characterized via zeta potential and size
measurements. Effect of the encapsulated amount of Gln was investigated by
encapsulating Gln in liposomes at different concentrations such as 20 mM, 40 mM
and 60 mM. Drug encapsulation and release studies were quantified with high
pressure liquid chromatography (HPLC). Interactions between erytrhocytes and
liposomes were assesed with optical microscopy and %hemolysis measurements.

Results: Liposomes loaded with different amounts of L-Gln (e.g. 20 mM, 40 mM, 60
mM) were prepared and characterized successfully. Size of the unloaded liposomes
were obtained approximately as 180 nm, whereas with increasing Gln concentration
sizes of the liposomes were increased upto 200 nm. The encapsulation efficiency of
Gln was determined as 83.6%, 87.1% and 84.9% for 20 mM, 40 mM and 60 mM Gln,
respectively. To our knowledge, these efficiency values are higher than the ones
reported in the literature. It was determined that Gln release from liposomes had
reached equilibrium after 6 hours and the released Gln% from liposomes were
obtained as 42.4% and 45.7% for liposomes loaded with 40 and 60 mM Gln solutions,
respectively. Optical microscopy images of the erythrocytes after 3 hours of
incubation and hemolysis measurements proved that presence of liposomes did not
cause any structural changes on the erythrocyte shape. After incubation of L-Gln
loaded liposomes with erythrocytes for 3 hours, the % hemolysis values were obtained
as 2.8%, 3.3% and 3.9% for liposomes containing 20 mM, 40 mM and 60 mM L-Gln
solutions, respectively. Therefore, it can be concluded that interactions of L-Gln
loaded liposomes with erythrocytes do not cause any significant damage on cells and

presence of liposomes do not affect the structure of the erythrocytes.

Conclusion: This study is a preliminary step for treating erythrocyte-based diseases
such as sickle cell disease. Although additional investigations and optimizations
should be implemented, the results of this study are promising in terms of developing
a new liposomal drug delivery system to prevent deoxidation of erythrocytes which
induce polymerization and sickling. Overall, it was concluded that L-Gln loaded PC/
PG liposomes can be used further for developing a new drug delivery platform. This
study is supported by the Hacettepe University, Scientific Research Projects
Coordination Unit with the project number THD-2019-18441.

Keywords: Liposomes; L-Glutamine, drug delivery, erythrocytes, sickle cell disease

© 2021 Acta Medica. All Rights Reserved.

35



Acta Medica 2021; 53(Supplement 1)

Lipidomik Yaklasim Kullamlarak Tiiberkiiloz
Hastaligi Lipid Belirteclerinin Saptanmasi

Serkan Can', MD;
Serap Sahin-Boliikbasi!, MD

~200 ABSTRACT Cosr

Amag; Tiiberkiiloz (TB), Mycobacterium tuberculosis'in (Mtb) neden oldugu bulasici
bir hastaliktir ve diinyadaki onde gelen 6lim nedenlerinden biri olmaya devam
etmektedir. Biyobelirtegler, normal veya patojenik stiregleri gosteren spesifik
molekiillerdir. TB i¢in en biiyiik sorun, aktif hastaligin teshisi i¢in kan-temelli giiglii
biyobelirteglerin bulunmamasidir. Lipitler enerji metabolizmasinda, membran
yapisinda ve sinyal iletiminde 6nemli roller oynamaktadir. Lipidomik, hiicresel
lipidleri biiyiik Glgekte inceleyen yeni bir alandir ve biyomedikal bilimlerde yeni
lipidomik uygulamalar ortaya ¢ikmaktadir. Farkli hastaliklarin patogenezinde rol
oynadig: bilinen lipit tiirleri kullanilarak yeni tedavi stratejileri gelistirilmektedir. TB
hastaliginda lipit metabolizmasinin daha iyi anlagilmasi, TB hastalig1 i¢in yeni ve daha
iyi tedavilerin gelistirilmesine katkida bulunabilecektir. Bu ¢alismanin amaci, TB

tanist i¢in potansiyel kan-temelli lipit biyobelirteglerini tanimlamaktir.

Gereg ve Yontem: TB hastalarinin ve kontrollerin lipid profilleri, hedeflenmemis
lipidomik bir yontemle kargilagtirildi. Kan 6rneklerinden (TB hastalar1 ve kontroller)
lipid izolasyonu Bligh-Dyer yontemi ile yapildi. Lipid tiirlerinin bagil bolluklar: ESI-
MS analizi ile belirlendi. MetaboAnalyst 4.0 (http://www.metaboanalyst.ca/) veri
tabani kullanilarak istatistiksel olarak anlamli (p< 0.05) degisiklik gozlenen lipid
tirleri arastinldi ve bu lipid tirlerinin yapilan Lipid Maps (http://

www.lipidmaps.org/ ) veri tabani kullanilarak saptandu.

Bulgular: Caligma sonucunda TB hastalar1 ve kontrollerin lipid profillerinin farkl
oldugu ve oOnemli degisiklikler gosterdikleri belirlenmistir. Yag asidi (FA),
gliserofosfolipid (PG), gliserolipid (GL), sfingolipid (SP), sterol lipit (ST) ve prenol
lipit (PR) tirtintin TB'de farkli sekilde diizenlendigi (artis ve/veya azali)
bulunmustur.

Sonug: TB hastalar1 ve kontroller arasinda degisiklik gosteren bu lipid tiirlerinin, TB
i¢in olas1 biyobelirtegler olabilecekleri 6nerilmistir.

1Sivas Cumhuriyet Universitesi, Eczacilik Anahtar kelimeler: tiiberkiiloz, lipidomiks, elektrosprey iyonizasyon kiitle
Fakdltesi, Biyokimya Anabilim Dali, SIVAS spektrometresi (ESI-MS), lipid maps
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Determination of Lipid Markers for Tuherculosis Disease
Using Non-Targeted Shotgun Lipidomic Approach

~20) ABSTRACT Cosr
Serkan CAN',MD;

Serap Sahin-Boliikbasi’, MD Objectives: Tuberculosis (IB) is an infectious disease caused by Mycobacterium
tuberculosis (Mtb) and remains one of the leading causes of mortality in the world.
Biomarkers are specific molecules that indicate a normal or pathogenic processes.
The biggest problem for TB is the absence of strong blood-based biomarkers for the
diagnosis of active disease. Lipids are playing major roles in energy metabolism,
membrane structure, and signal transduction. Lipidomic is a new field that examines
cellular lipids on a large scale and novel applications of lipidomics in the biomedical
sciences have emerged. New treatment strategies are developing by using known
lipid species to play a role in the pathogenesis of different diseases. A better
understanding of lipid metabolism in TB disease can contribute to the development
of new and better treatments for TB disease. The objective of this study is to identify

potential blood-based lipid biomarkers for the diagnosis of TB.

Materials and Methods: Lipid profiles of TB patients and controls were compared
with an untargeted-lipidomic method. Lipid isolation from blood samples (TB
patients and controls) was done by Bligh-Dyer method. The relative abundances of
lipid types were determined by ESI-MS analysis. The lipid types with statistically
significant changes (p <0.05) were examined by using MetaboAnalyst 4.0 (http://
www.metaboanalyst.ca/ ) database, and the structures of these lipid types were
determined by Lipid Maps (http://www.lipidmaps.org/ ).

Results: As a result of the study, it was determined that the lipid profiles of TB
patients and controls were different and showed significant changes. Fatty acid (FA),
glycerophospholipid (PG), glycerolipid (GL), sphingolipid (SP), sterol lipid (ST) and
prenol lipid (PR) types were found to be regulated differently (increase and/or
decrease) in TB.

Conclusion: I't has been suggested that these types of lipids, which vary between TB

patients and controls, may be potential biomarkers for TB.

1Sivas Cumhuriyet University, Faculty of Keywords: tuberculosis, lipidomics, electrospray ionization-mass spectrometry
Pharmacy, Department of Biochemistry , SIVAS (ESI-MS), lipid maps
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