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Anormal GM2 gangliosit birikiminin hiicre metabolizmasindaki
etkisi: erken baslangich Tay-Sachs hastaliginin fare modeli
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Molekiiler Biyoloji ve Genetik Ad, Izmir
volkanseyrantepe@iyte.edu.tr

ay-Sachs hastaligi, GM2 gangliositini GM3
Tgangliositine ceviren lizozomal 3-hexosamin-
idaz A'nin (HEXA) a alt unitesini kodlayan Hexa
geninde meydana gelen mutasyonlar sonucu
ortaya cikan ve agir seyir gosteren bir hastalik-
tir. Hastaligin fare modeli olan Hexa-/- fa-
resinde beklenmedik sekilde normal bir yasam
dongustine sahiptir ve yasaminin son bir yilina
kadar ciddi bir norolojik bozukluk géstermeme-
ktedir. Fareler GM2 gangliositindeki sialik asiti si-
alidaz(lar) ile katabolize ederek GA2 glikolipitini
olusturur ve sonrasinda 3-hexosaminidaz tarafin-
dan islem gorir. Dolayisiyla, sialidazlarn varligi
ile birlikte Hexa bozuklugunun ‘bypass’ ugra-
masina neden olur. GM2 gangliositinin yikiminda
Neu3 sialidazinin katkisinin olup olmadigini anla-
mak amaciyla HEXA ve NEU3 genleri mutasyona
ugratilmis fareler elde edilmistir. Hexa-/-Neu3-/-
faresi dogumda sagliklidir ancak 1.5 ile 4.5 ayhk
yas dilimleri icerisinde 6lumler meydana gelmistir.
Histolojik ve immunohistokimyasal analizler so-
nucu néron hiicrelerinde sitoplazmik vakuollen-
meler gorilmustlr. Beyin, bobrek ve testisler-
in elektron mikroskobik analiz sonuc sayica fazla
kiiclk vezikillerde ve kompleks lamellar yapilar-
da pleomorfik inkliizyonlar tesbit edilmistir. Hexa-
/-Neu3-/- faresinde surekli artan ndronal kayip ile
birlikte norodejenerasyon, purkinje hiicreleri-
nin sayi kaybi ve astrogliozis gorilmustdr. Yavas

hareket, ataksi ve titreme bu farelerde gézlemlenen
belirgin nérolojik anormalitelerdir. 4.5 aylik farelerin
beyin ve 2.5 aylik farelerin viseral (bobrek, akciger,
karaciger, kas ve testis) organlarindan izole edilen
asidik ve nétral gangliositlerin HPTLC analizlerinin
sonucunda Hexa-/-Neu3-/- faresinin GM2 yikiminda
ciddi tikanikhk oldugu gorulmustdr. Beyin ve diger
dokularda Hexa- /-Neu3-/- faresinde minor asidik
gangliyositlerin (GM2 ve GM3) birikimi gorulmustir.
Notral glikosifingolipit (GA2) seviyelerinde sadece
Hexa-/-Neu3-/- faresinde nispeten artis vardir. Beyin
ozutlerinden yapilan kutle spektrofotometrik anal-
izler sonucunda GM2, GM3 ve laktozilseramid(Lac-
Cer) ve GA2'de artis gbzlemlenmis ancak GAT ve
GM1 glikosifingolipitlerinde bir artis godzlemlen-
memistir. Ancak Neu3-/- faresinde LacCer ve az se-
viyelerde gorilen GA1 yapilar Hexa-/- ve kontrol
grubu faresine kiyasla anlaml bir degisim goster-
memistir. Saggital fare beyin kesitlerinin MALDI-
IMS analizleri ile 6zellikle hipokampls, serebel-
lum ve kortekste olmak Uzere bitiin beyinde anor-
mal boyutlarda GM2 birikimleri dogrulanmistir. Bu
karsilik serebellumda sadece az miktarda GA2 biri-
kimi belirgindir. Sonu¢ olarak Hexa-/-Neu3-/- fa-
resi klasik erken baslangi¢h Tay- Sachs hastalarinin
noropatolojik ve klinik anormalliklerini taklit etmesi-
nin yanisira bu hastaliga yonelik potansiyel tedavil-
erin gelecekteki klinik 6ncesi testleri icin uygun bir
modeldir.
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The effect of abnormal accumulation of GM2 ganglioside on cell
metabolism: early onset Tay-Sachs disease mouse model.

Volkan SEYRANTEPE*

*Izmir High Technology Institute, Department
of Molecular Biology and Genetics, Izmir
volkanseyrantepe@iyte.edu.tr

ay-Sachs disease is a severe lysosomal storage

disorder caused by mutations in Hexa, the
gene that encodes for the a subunit of lysosomal
[3-hexosaminidase A (HEXA), which converts GM2
to GM3 ganglioside. Unexpectedly, Hexa-/- mice
have a normal lifespan and show no obvious neu-
rological impairment until at least one year of age.
These mice catabolize stored GM2 ganglioside
using sialidase ; to remove sialic acid and form
the glycolipid GA2, which is further processed
by B-hexosaminidase B. Therefore, the presence
of the sialidase  allows the consequences of the
Hexa defect to be bypassed. To determine if the
sialidase NEU3 contributes to GM2 ganglioside
degradation, we generated a mouse model with
combined deficiencies of HEXA and NEU3. The
Hexa-/-Neu3-/- mice were healthy at birth, but
died at 1.5 to 4.5 months of age. Histological and
immunohistochemical analysis demonstrated cy-
toplasmic vacuolation in the neurons. Electron mi-
croscopic examination of the brain, kidneys and
testes revealed pleomorphic inclusions of many
small vesicles and complex lamellar structures.
The Hexa-/-Neu3-/- mice exhibited progressive
neurodegeneration with neuronal loss, Purkinje
cell depletion, and astrogliosis. Slow movement,
ataxia, and tremors were the prominent neuro-
logical abnormalities observed in these mice.

HPTLC analysis of the acidic and neutral glycolipids
of the brains (4.5 months of age) and visceral organs
(kidneys, lungs, liver, muscle, and testes; 2.5 months
of age) of Hexa-/-Neu3-/- mice which revealed a se-
vere block in GM2 degradation. The abnormal ac-
cumulation of otherwise minor acidic gangliosides
(GM2 and GM3) was observed in the brain and other
tissues of Hexa-/- Neu3-/- mice. Slightly higher neu-
tral glycosphingolipid (GA2) levels were detected
only in the Hexa-/-Neu3-/- mice. Mass spectromet-
ric analysis revealed the accumulation of GM2 and
GM3 as well as lactosylceramide and GA2, but not
GA1 or GM1 in the brain glycosphingolipid extracts
of the Hexa-/-Neu3-/- mice. However, the slightly
higher level of LacCer and the lower level of GA1 in
Neu3-/- mice was not significant compared to Hexa-
/-and WT mice, respectively. The analysis of sagittal
mouse brain sections by MALDI-IMS confirmed the
massive accumulation of GM2, in the whole brain,
and especially in the cerebellum, hippocampus, and
cortex, whereas the minor accumulation of GA2 was
mainly concentrated in the cerebellum.

Taken together, the Hexa-/-Neu3-/- mice mimic the
neuropathological and clinical abnormalities of the
classical early-onset Tay-Sachs patients, and provide
a suitable model for the future pre-clinical testing of
potential treatments for this condition.
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Gaucher Hastaligi Patolojisinde Otofaji Molekiiler Mekanizmasi
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tofaji, sitozoldeki makromolekidilleri ve or-
Oganelleri otofajik vezikll adi verilen cift zarli
yapilar icine almak suretiyle lizozomlara tasiyan
ve burada yikilmasini saglayarak hticre i¢ denge-
sinin korunmasinda énemli rol oynayan bir yikim
mekanizmasidir. Gaucher Hastalig, glikoserebro-
zidaz (GBA) enzimi mutasyonu sonucu, i¢ organ-
larda ve merkezi sinir sisteminde glikozilseramid
ve diger glikolipidlerin birikmesiyle ortaya ¢ikan
bir lizozomal depo hastaligidir.
Bugiine kadar otofajinin etkisi bircok lizozomal
depo hastaliginda gosterilmesine karsin, Gaucher
hastaligindaki temel roli yeterince agiklanama-
mistir. Bu calismada, dort farkli mutasyon (L296V,
NS, L444PD409H)tasiyanGaucherhastalarin-
danalinan fibroblastlarda, otofajinin molekiiler
mekanizmasi ayrintili olarak incelenmistir.
Transkripsiyonel ve protein analizleri sonucun-
da, otofaji-iligkili gen (BECN1, ATG5 and LC)) if-
adelerinin hasta hirelerinde belirgin sekilde
azaldigini ve bu genlerin kodladigi proteinlerin

=

biriktigi g6zlemlenmistir. Yapilan mikroskobik anal-
izler, hasta hiicrelerindeki protein birikiminin, otofa-
gozome-lizozom birlesmesi bozuklugundan kaynak-
landigini géstermis olup, bu durumun artan lizozom
pH'l ve azalan lizozomal enzimatik aktivite ile iligkili
oldugu bulunmustur. Bunlara ek olarak yapilan pro-
teazomal yikim mekanizmasi analizlerinde ise has-
ta hiicrelerinde proteazomun proteolitik aktivite-
sinde belirgin bir diisiis gdzlemlenmis, bunun sonu-
cu olarak da hasta hucrelerinin 6lime yatkinh@inin
arttigi tespit edilmistir.

Elde edilen bulgular, Gaucher hastalhiginda lizo-
zom i¢ denge dedisikliklerinin hem otofaji hem de
proteazomal yikim mekanizmasi aksakliklarina yol
acarak, hicrelerin 6lim oraninin arttigina ve bel-
ki de Gaucher hastalarinin klinik olarak farkli siddet
gostermelerinin altinda yatan mekanizmalar olabi-
lecegine isaret etmektedir.

Bu proje, TUBITAK-3501 Ulusal Geng¢ Arastirmaci
Kariyer Gelistirme Programi kapsaminda, (Proje No:
112T130) desteklenmektedir..
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Molecular mechanism of autophagic pathway in Gaucher cells
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ysosomes regulate cellular homeostasis via

degradation and recycling of biomolecules.
Lysosomal hydrolyzes and lysosomal
brane-bound proteins are two main actors for
functional lysosome and any mutation on the
coding region of these proteins cause accumu-
lation of un-metabolized target substrates in the
cells and finally coming out of lysosomal storage
disease (LSD). Gaucher’s disease is a LSD resulting
from the mutation of a lysosomal membrane-as-
sociated glycoprotein glucocerebrosidase (GBA)
and GBA cofactor of saposin C. The disease cause
intracellular accumulation of glucosylceramide
and other glycolipids. Autophagy is a conserved
cellular pathway, leading to theengulfmentof-
portionsofcytoplasmandorganelles and subse-
quently delivers the cargo to lysosomes for deg-
radation. Although the relevance of autophagy is
shown in different LSDs, the underlying molecu-
lar mechanism in Gaucher disease is poorly un-
derstood. Here, we investigated molecular signif-
icance of autophagic pathway in fibroblasts cells

mem-

obtained from Gaucher patients. First, we analyzed
the expression of autophagy and/or lysosome-re-
lated genes and proteins and then carried out ac-
tive lysosome staining by using confocal micros-
copy analyses. In order to test autophagic flux, we
used the differential pH sensitivities of RFP and GFP
in mMRFP-GFP-LC, probe. Finally, we investigated ly-
sosomes in detail by performing enzymatic activi-
ty tests.

We observed significant attenuation in the expres-
sion of key autophagy-related genes and accumula-
tion of their proteins in mutant cells. We found inhi-
bition of autophagosomes to fuse with lysosomes,
that is associated with lysosomal pH and reduced
enzyme activity.

Our data indicate that autophagic pathway is direct-
ly affected by mulfunctional lysosomes and may un-
derlie the mechanism of clinical severity of Gaucher
patients. Acknowledgement: This Project is support-
ed by TUBITAK-3501 National Young Researchers
Career Development Program, Project No: 112T130
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Karaciger Hiicre Kiltiirinde Ve Karaciger Dokusunda Olusturulan
Endoplazmik Retikulum Stresinin Arasidonik Asit Salinimina ve

iliskili inflamatuar Yolaklara Etkisi

Prof. Dr. Mutay Aydin Aslan

Akdeniz Universitesi Tip Fakiiltesi Tibbi
Biyokimya Anabilim Dali, Antalya.
mutayaslan@akdeniz.edu.tr

u calisma endoplazmik retikulum (ER) stresi
Bolug,turulan hayvan ve hiicre modelinde
hepatik poliansatlre yag asiti (PUFAs) degisim-
lerini ve inflamatuar yaniti degerlendirmeyi
amacladi. Sicanlar kontrol, tunikamisin (TM) ve
TM + tauroursodeoksikolik acid (TUDCA) verilen
gruplara ayrildi. Hepatik ER stres tek doz tunika-
misin (, mg/kg vicut agirhg enjeksiyonu ile in-
diklendi. ER stres inhibitori olan TUDCA, ER stresi
olusturulmadan 30 dk 6nce 250 mg/kg olarak en-
jekte edildi. Karaciger THLE-3 hicrelerine 10 pg/
ml TM uygulanarak ER stresi indiklendi ve si-
totoksik etkiyi azaltmak icin 0.5 mM TUDCA TM
inklibasyonundan 8 saat 6nce verildi. KC dokusun-
da olusan nekroinflamasyon hematoksilen- eozin
ile boyanan KC kesitlerinde modifiye Ishak hepatik
aktivite endeksine gore degerlendirilirken, hiicre
canliigina MTT testi ile bakildi. ER stres cevabinin
olustugu 78 kDa glukoz regiile protein (GRP 78)
ve CCAAT/ enhanser baglayici protein homo-
log protein (CHOP) ekspresyonunun immiinohis-
tokimyasal ve western blot analizi ile dogruland.

Karaciger dokusunda ve THLE-3 hicrelerinde
arasidonik asit (AA, C20:4n6), dihomo-gama-linole-
nik asit (DGLA, C20:3n6), eikosapentaenoik asit (EPA,
C20:5n3) ve dokosaheksaenoik asit (DHA, C22:6n3)
seviyeleri ¢coklu reaksiyon izleme (MRM) metoduyla
LC-MSMS ile belirlendi. Doku ve hiicre 6rneklerinde
inflamatuar yolaklari degerlendirmek icin fosfolipaz
A2 (PLA2), siklooksijenaz (COX) ve prostaglandin
E2 (PGE2) 6lclimleri yapildi. Hepatik ER stres olusu-
mu TM uygulamasi ile saglandi ve TUDCA verilerek
azaltildi. Tunikamisin tedavisi hem KC dokusunda
hem de THLE- 3 hiicrelerinde 6lcilen tim PUFA'lari
anlaml olarak azaltti. PLA2 aktivitesi, COX ve PGE2
seviyeleri TM verilen sicanlarda ve THLE-3 hucrel-
erinde anlamh olarak artti. Tauroursodeoksikolik
acid, KC PUFA seviyelerinde bir miktar artis sagladi,
PLA2, COX ve PGE2 seviyelerini diistirdl. Calismanin
sonuclar hepatik ER stres varliginda proinflamatuar
durumun varhgini gosterdi. ER stresinde PUFA sevi-
yelerindeki azalmayi ilk defa bu ¢alisma rapor etme-
ktedir ve sonuglar ER stresi olusan KC hastaliklarinda
omega-3 yag asidi kullanimini destekler niteliktedir.
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he presence of endoplasmic reticulum (ER)

stress is as an important contributing factor
in various liver diseases, including alcoholic liv-
er disease, nonalcoholic steatohepatitis, drug-in-
duced liver injury, acute-on- chronic liver failure
and hepatocellular carcinoma. Thus, investigating
the ER stress response in both animal models and
cell cultures can help to understand the patholo-
gy of these diseases. This study aimed to deter-
mine hepatic polyunsaturated fatty acids (PUFAs)
and inflammatory response in an animal and cell
model of ER stress. Rats were divided into control,
tunicamycin (TM) treated and TM + tauroursode-
oxycholic acid (TUDCA) treated groups. Hepatic
ER stress was induced by TM and the ER stress in-
hibitor TUDCA was injected 30 minutes before in-
duction of ER stress. Liver THLE-3 cells were treat-
ed with TM to induce ER stress and TUDCA was
administered in advance to decrease cytotox-
ic effects. Necroinflammation was evaluated in
liver sections while cell viability was determined
via MTT assay. ER stress was confirmed by im-
munofluorescence and western blot analysis of
C/EBP-homologous protein (CHOP) and 78-kDa
glucose-regulated protein (GRP78). 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) in liver tissue and THLE-3 cells were de-
termined by LC- MS/MS. Phospholipase A2 (PLA2),
cyclooxygenase (COX) and prostaglandin E2 (PGE2)
were measured in tissue and cell samples via ELISA.
Hepatic ER stress was accomplished by TM and was
alleviated by TUDCA. Tunicamycin treatment sig-
nificantly decreased PUFAs in both liver tissue and
THLE-3 cells compared to controls. Activity of PLA2,
COX and PGE2 levels were significantly increased in
TM treated rats and THLE-3 cells compared to con-
trols. Tauroursodeoxycholic acid lead to a partial
restoration of liver PUFA levels and decreased PLA2,
COX and PGE2. In summary, we report that TM treat-
ment results in significantly decreased PUFA levels
and leads to significantly increased activity of cPLA2,
COX and PGE2 levels in rat liver and human hepato-
cytes. We also shows that TUDCA increases PUFA lev-
els and alleviates cPLA2, COX and PGE2 levels in liv-
er tissue of TM treated rats. To our best knowledge,
this is the first study reporting decreased PUFA lev-
els in ER stress and supports the use of omega-3 fat-
ty acids in liver diseases demonstrating ER stress.
This study was supported by a grant (#214S,,.) from
The Scientific and Technological Research Council
of Turkey (TUBITAK).
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wenty Carbon polyunsaturated fatty acids

(PUFA) such as arachidonic acid (AA) can be
enzymatically oxygenatedthrough enzymes such
as cyclooxygenase (COX) and lipoxygenase (LOX).
The metabolic products comprise a
family of bioactive lipids termed as ‘eicosanoids’.
Eicosanoids have a variety of functions, including
homeostaticresponses in the cardiovascular sys-
tem, induction and resolution of inflammation,
and modulation of immuneresponses against dis-
eases associated with chronic inflammation, such
as cancer. Chronic inflammation very frequently
accompanies the development of colorectal can-
cer (CRQ). It is therefore notsurprising that many
eicosanoids are implicated in CRC. Very frequently
the eicosanoids work in an antagonisticand high-
ly temporal manner in inflammation; therefore,

inhibition of the pro-inflammatory COX-2 or 5-LOX
enzymesmay subsequently inhibit the formation of
their essential products, or shunt substrates from
one pathway to another,

leading to undesirable side-effects.lt is therefore
important to understand the function and activities
of the different enzymes and their products in order
to design drugs that solely target the inflammatory
molecules found in both chronic inflammation and
cancer. In this talk, | will discuss the cancer promot-
ing and anti-cancer roles of different eicosanoids in
CRC. Additionally, | willdelineate the roles that eico-
sanoids with opposing functions play in neoplastic
transformation in CRC through their

effects on proliferation, apoptosis, motility, metas-
tasis, and angiogenesis.
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LDL kolesterol ne kadar diisirilmeli ?
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oroner kalp hastaligi, Dinyada o6limlerin ve
Kengelliliginen onemli nedenlerinden biridir.
Epidemiyolojikcalismalar, aterosklerozun ortya
cikisinda yuksekkolesteroliin  6nemini goster-
mislerdir. Ozellikle diisiikdansiteli (LDL) kolesterol
koroner kalp hastaldi ile sikibir birliktelik icinded-
ir. Kalp hastalikli veya kalp hastaligi,inme icin ytik-
sek risk tagiyan hastalarda, hangi yontemle
olursa olsun, LDL kolesteroliin disurilmesinin
yararlariacik bir sekilde ortaya konmustur. LDL
kolesterollinhayatin erken yillarindan itibaren
disirulmesinindaha ileri yaslarda statinle elde
edilen sonuclara gorehastalik riskinde 3 katin-
dan daha fazla azalma yaptigison calismalarda
gOrulmdastir. Clnki ateroskleroz

yasam siirecinde erken yaslarda baslar, dolayisiyle
LDLne kadar erken yasta dusuruliirse sonug o kadar
iyiolacaktir.

Bununla beraber, 6nemli bir soru bu yaniti almak
icinLDL kolesteroliin ne kadar dusurilecegidir.
Hastaligin

onlenmesinde LDLyi diistirmek icin uygulanan teda-
vine kadar yogun ise sonucun o kadar iyi olduguna
dair veriler artmaktadir.LDLYyi ¢ok fazla diistirmenin
potansiyel riskleri hentz tam saptanamamistir.
Cesitli hastalik riskleri ile iligkisi,0rnegin nérodejen-
erativ hastalik, viyamin eksikligi vs.halen tartismaya
aciktir.
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oronary heart disease is the most common
Ccause ofdeath and disability throughout the
world. Epidemiologicstudies has shown that el-
evated levels of cholesterolplay a key role in the
development of atheroscleroticdisease. In partic-
ular, low density lipoprotein (LDL)cholesterol has
been strongly associated with coronary heart dis-
ease (CHD) risk. Lowering LDL cholesterolreduces
the incidence of atherosclerotic disease,
The benefits of lowering LDL cholesterol have
been demonstrated extensively, particularly in
individuals with heart disease or at high risk of
heart disease or stroke
, irrespective of how the reduction is achieved. It
has been shown in the studies that lowering LDL

beginningearly in life resulted in a three-fold great-
er reduction in the risk of CHD than treatment with
a statin started laterin life. Because coronary ath-
erosclerosis begins early in life, lowering LDL at a
younger age may produce even

greater reductions in the risk of CHD.

However, there is a question over how much LDL
cholesterol lowering is low enough and what
supporting evidence there is for this. It is becoming
increasingly evident that the more intensive the lip-
idlowering regimen, the greater the potential gain
in theprevention of disease.

The potential risk of lowering LDL cholesterol to ve-
rylow levels has not been confirmed, and its associ-
ation with certain health risks is still under debate.
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Apolipoprotein Mimetik Peptidler-HDL
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GUnUmUzde kullanilan antilipidemik ilaclara
ragmen,rezidiiel kardiyovaskiiler hastalik
riskinin devametmesi; plazma atherojenik lipo-
proteinlerinde azaltimsaglayacak yeni tedavil-
erin gelistirilmesi ihtiyacini  ortayacikarmistir.
Uzerinde calisilan molekiil grublarindan biri
olan  ‘Apolipoprotein  mimetik  peptidler!
Apolipoprotein A1(ApoAl) ve Apolipoprotein E
(ApoE) nin molekiiler

yapisindan faydalanilarak gelistirilmistir. ApoA1l

ve ApoE ; amphipatik helikal yapi icermektedir.
Ayrica Apo E ninreseptor baglayici parcasi, ApoB
iceren lipoproteinlerinklirensinde énemli rol oyna-
maktadir.Apolipoprotein mimetik peptidlerin ami-
no asidicerigindeki diizenlemeler; lipid afinitesinde,
kolesterolefliiksiinde, antiinflammatuar, antioksi-
dan etkilerindedegisime ve atherojenik lipoprotein-
lerin klirensindeartisa yol agmaktadir.

Yeni gelistirilen ilaglar tedavi yonetimimizi daha spe-
sifikve etkin hale getirebilecektir.

Apolipoprotein Mimetic Peptides-HDL

*Doc. Dr. Ibrahim Aslan

*Health Science University
Department of Endocrinology and Metabolism
Antalya Training and Research Hospital,

Antalya.

Despite current anti-lipidemic drugs, continu-
ation of residual cardiovascular disease risk
has lead to thedevelopment of novel medications
that decrease plasmaatherogenic lipoproteins.
One of the molecule groups which has garnered
attention and  extensively  studied s
'‘Apolipoprotein mimetic peptides’. These pep-
tides are designed basedon molecular structures
of apolipoprotein A1 (ApoAT)and apolipoprotein
E (ApoE). ApoAl and ApoE contain amphipath-
ic helical structures. In addition, receptorbinding

domain of Apo E has an important role in theclear-
ance of ApoB containing lipoproteins.

Composition of amino acid sequences in apolipo-
protein mimetic peptides influence lipid affinity,
cholesterolefflux, anti-inflammatory, antioxidant ef-
fects and lead toincreased clearance of atherogen-
ic lipoproteins.Development of apolipoprotein mi-
metic peptides asnovel drugs has a potential to be
more effective and specific in the medical manage-
ment of atherosclerosis

10
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Metabolomik veri setlerinin R’'da analizi

*dil Yet,PhD

* Biyolojik Bilimler ODTU
idilyet@gmail.com

Idukca karmasik bir yapiya sahip olan

biyolojik
sistemin incelemesinde sistemler biyolojisi (sis-
teomik)denilen yeni bir yaklagim ortaya ¢ikmistir.
Sisteomikbiyolojik sistemin cesitli basamaklarin-
daki yapisalve isleyise bagh degiskenler ile biyo-
lojik sistemlerarasindaki iliskiyi inceler. Sisteomik
terimi; genomik,transkriptomik, proteomik ve me-
tabolomik terimlerinintamamini kapsamaktadir.
Molekiiler fenotipin kimyasal karsiligi olarak
tanimlanmakta ve fenotip ile genotip arasinda-
ki baginkurulmasina metabolom yardimcr ol-
maktadir. Protein,hilicre duvari, RNA ve DNA gibi
yapilarin yapisinda yer alirveya metabolizmanin
diizenlenmesinde metabolomlargérevlidirler. Bu
nedenle son yillarda biyokimya,farmakoloji ve
toksikolojik calismalarda metabolomik analizler-
ine siklikla basvurulmaktadir. Metabolomik;
biyolojik sistemlerde yer alan kiicliik molekdllerin
tanimlanmasi ve kantitasyonu olarak tanimlan-
maktadir.Untargeted metabolomik calismalarin-
da, belli birbiyolojik sistemdeki miimkiin olan en
fazla metabolitin tespit edilmesi amaclanmak-
tadir. Untargeted metabolomik analizleri siklhk-
la iki grubun karsilastirimasi icin kullanilmaktadir
(hasta-saghkh, ayni hastaligin farklidereceleri
gibi). Targeted metabolomik ¢alismalarinda, ben-
zer fizikokimyasal 6zellige sahip veya benzerbiy-
okimyasal yolaga ait ve 6nceden belirlenen me-
tabolitlerin tanimlanmasi ve diizeylerinin belirlen-
mesi amaclanmaktadir.

Metabolomlarin fizikokimyasal yapisindaki farklilik
ve biyolojik sistemlerin kompleks

yapisi nedeniyle tek bir analitik yontemle tiim
metabolitlerin tespit edilmesi mimkiin degildir. Bu
nedenle untargeted metabolomik analizinde farkh
analitik teknikler kullaniimaktadir. (MS, NMR vb.).
Metabolomik analizlerinde; Serum, plazma, idrar,
lenfsivis, safra, gaita ve tlkirlk gibi farkh 6rnek ti-
plerikullanilabilir.Bu asamalarda yapilacak teknik bir
hata analizlerdehataya ve sonuclarin yanhs yorum-
lanmasina nedenolabilir. Biyoinformatik analizler-
le bu teknik hatalaricesitli analizlerle tespit etmek
(heatmap, PCA)mimkiindir. Verinin kalite kontrolu
ve verinin analizinde R kullaniimasi 6nerilmektedir.
R istatistiksel hesaplamave grafikleri icin bilgisayar
programi olup ayni zamanda programlama dilidir. R
cok genis istatistiki (dogrusal ve dogrusal olmayan
modelleme, klasik istatistik testlerizaman serileri
analizi, siniflandirma, kiimeleme ve diger)

ve grafik cizim teknikleri sunmaktadir. R kullanarak
verimizi normalize edip, karmasik biyoinformatik
analizler yapabiliriz. R yazilim programi, Genom
capinda iliskilendirme calismalarinda (GWAS), ge-
netikvaryasyonlari tanimlamak ve bu amacla
varyasyonlariniliskili belirteclerini arastirmada, has-
ta ve kontrolgruplarinin bitiin genomlarinin anal-
iz edilmesini icerencok boyutlu calismalarda he-
saplama kolayligi saglar.Ayrica, Metabolit GWAS
(MGWAS) ve Metabolom WAS

(MWAS) calismalarinda da R yazilm programindan
faydalanabiliriz.
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Metabolomics Data Analyses with R

*idil Yet,PhD

*IBiological Sciences, METU
idilyet@gmail.com

etabolomics is a rapidly growing area of
Mresearch, inpart due to recent advances in
technology that haveallowed for a wide cover-
age of the human genome.Metabolites are small
compounds present in cell andbody fluids, and
are involved in biochemical processes of the cell.
It is assessed that the human metabolome, which
is defined as the completeset of small molecular
weight molecules, covers more than 5,000 dif-
ferent metabolites of various biochemical class-
es such as sugars, amino acids, lipids or carnitines.
Metabolomics analyses are predominantly per-
formed on blood (plasma and serum) and urine
samples, as these are easy to obtain. They can
also be obtained from saliva, stool, sweat, tis-
sues and intact cells. Changes in the organism are
magnified in the metabolome compared to the
genome.
Metabolomics is a promising tool in the search for
biomarkers, which help to detect environmental
exposures, diseases, to improve the disease prog-
nosis, to develop therapeutics or to evaluate drug
toxicity. There are two main strategies to mea-
sure metabolites, a non-targeted and a target-
ed approach. Whilst the nontargeted approach
aims to measure all metabolites in a sample, the
targeted approach focuses specifically on the

guantification of selected metabolites. The most of-
ten used high-throughput methods to measure
metabolites are mass spectrometry (MS) and nucle-
ar magnetic resonance (NMR) spectroscopy.

To date, genome wide association study (GWAS)
have found associations between genotype varia-
tion and disease phenotypes, and as extension to
this approach, the metabolome wide association
study (MWAS) tests for systematic associations of
metabolites with phenotypes and diseases. As me-
tabolites are products of genetic as well as proteom-
ic processes, metabolites are very closely linked to
genetics in contrast to most of the other pheno-
types. The examination of the genetic

basis of metabolites can be achieved with metabo-
lome GWAS (mGWAS). To conduct these high-level
bioinformatic analyses we need to use scripting lan-
guages such as R to improve the reproducibility. R is
an open source programming

language and software environment for statistical
computing and graphics that is supported by the R
Foundation for Statistical Computing. R can also be
used for the quality control stage of the metabolites
(outlier removing, visualisation, normalisation, heat-
map, and principal component analyses) prior to
the complex statistical analyses.

12
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Bir Biyoaktif Yag Olan Palmitoleatin
Katlanmamis Protein Yaniti ve EnflamasyonuBaskilayarak
Aterosklerozun GelisiminiOnlemesi

Begiim Kocatiirk1,2, Ismail Cimen1,2, Seda Koyuncuf,
Ozlem Tufanli1,2, Umut I. Onat1,2, Asli D. Yildirm1,2,
Onur Apaydin1,2, Seyma Demirsoy1, Zaliha G. Aykut1,
Uyen T. Nguyen3, Steven M. Watkins3, Gokhan S. Hota-
misligil4, Ebru Erbay1,2

1 Molekiiler Biyoloji ve Genetik Departmani, Bilkent
Universitesi, Ankara 06800, Tiirkiye.2 Malzeme Bilimi ve
Nanoteknoloji Enstitiisii, Bilkent Universitesi, Ankara 06800,
Tiirkiye.3 Metabolon, Sacramento, CA 95691, Amerika.4
Genetik ve Kompleks Hastaliklar Departmant ve Sabri Ulker
Merkezi, Harvard T.H. Chan Toplum Saghig: Fakiiltesi, Bos-
ton,

MA 02115, Amerika.

teroskleroz, damar sertligi, diinya capinda

olime
sebebiyet veren en biiylk sebeplerden biridir.
Hastaligin damarlarda ilerleyisinde 6nemli bir ekten
makrofaj olarak bilinen bagisiklik sistemi hiicrelerinin
damar ¢eperinde biriken yag plaklarina yapismasidir.
Burada biriken yaglar yok etmeye calisan makrofajlar
es zamanlh enflematuar sitokin Gretiminide artirmak
suretiyle damardaki plaklarin gelisimini artirir.
Ateroskleroz hastalarinin dolasiminda doymus yag
asidi miktarinda 6nemli bir artis g6zlemlenmektedir.
Daha 6nceki bilimsel ¢alismalar doymus yag asitler-
inin makrofaj ve endotel gibi aterosklerotik plak
olusumuna etkili olan hiicrelerin icinde katlanmamis
protein yanitini olarak bilinen bir stres yanitini (KPY)
aktive ettigini ve de inflamazom denilen inflama-
tuvar bir kompleksin bir araya gelmek suretiyle, in-
flamatuvar sitokinlerin salinimini artirdigini goster-
mistir. Yine onceki calismalarbu iki stres ve enflama-
tuvar aktivasyon mekanizmasinin da ateroskleroz
olusumunda rol oynayan temel sireclerden old-
ugunu ortaya koymustur. Doymus yag asitlerinin ak-
sine doymamis yag asitlerinin makrofajlarda stres ve
inflamatuvar yanitlar baskiladigi gézlemlenmis
olmasina ragmen, 6érnegin kanda en sik rastlanan bir
doymamis yag asiti olan oleik asitin aterosklerotik
hastaligi direk 6nleyebildigine dair deneysel kanit
elde edilememistir. Onceki calismalarda normal-
de kan dolasiminda seyrek miktarda bulunan bir

doymamis yag cesidi olan palmtioleatin (PAO)
obezite gibi durumlarda adipoz dokuda de novo
yag sentezi ile yapiminin arttigi ve salgilandiktan
sonra karaciger gibi uzak dokularda glukoz me-
tabolizmasini regiile ederek bir nevi lipid hormon
(lipokin) olarak calisabildigini gosterilmistir. Bu
calismamizda organizmanin hiperlipidemi gibi bir
metabolik stres altinda oral yolla PAO ile beslenme-
sinin bir inflamatuvar hastalik olan ateroskleroz tize-
rinde etkin olabilecegi hipotezini kurduk. Kantitatif
lipidomik yontemle inceledigimizde PAO’In makro-
faj icindeki organel membranlarina girerek yeniden
dizenledigini

ve Ozelikle endoplazmik retikulumun membran-
larindan menseini alan KPY'nin ve mitokondri
icinde gelisen reaktif oksijen tlrevlerinin olusu-
munu baskiladigini gérduik. Bu iki stres yanitinin ak-
tivasyonunda rol oynadigi NLRP3 inflamazom ve IL-
1B saliniminin da makrofajlarda baskilandigini go-
zlemledik. Oral yolla farelere verilen PAO ateroskle-
rotik plaklarda da KPY'ni azaltarak plagin gelisimini
zaman i¢inde baskilamaktadir. Bu bulgularin timu,
viicudumuzda de novo yag asidi sentezinin bir
Urdnu olan PAO’In doymus yag asitleri ve kolesterol-
un organel membraninda neden oldugu hasari en-
gellemek suretiyle makrofajlarin bu organellerden
mensei alan stres ve inflamatuvar yolaklar aktive et-
mesine onledigini

gostermektedir.Hiicre vefare hastalikmodellerinden
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3 Metabolon,Sacramento, CA 95691, USA. 4 Department of
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theroclerosis is the leading cause of death in the

civilized world. The disease progresses as mac-
rophages engulf lipids and accumulate in the ves-
sel wall. The newly formed foam cells release pro-
inflammatory cytokines which is crucial in disease
pathogenesis. It was previously shown that the level
of saturated fatty acids(SFAs) is elevated in the plas-
ma of patients with atherosclerosis. Interestingly,
SFAs do not only trigger Endoplasmic Reticulum(ER)
stress but also activate inflammasome, of which
both have pro-atherogenic role. Based on the afore-
mentioned findings, we hypothesize that in con-
trast to SFAs, unsaturated fatty acids, in particular
Palmitoleate(PAQ), has a remedial effect on plaque
formation. Our studies show that systemic PAO
treatment evokes an overall lipidomic remodeling in

mice that is associated with resistance to lipid-in-
duced ER stress, production of mitocondrial reac-
tive oxygen species and inflammasome activation
in macrophages. In addition, PAO uptake decreas-
es pro- inflammatory IL-1B levels in serum and ath-
erosclerotic plaque, reduces ER stress in plaque res-
ident macropages and plaque size in a mice model
of atherosclerosis. These findings demonstrate that
external supplementation of a product of de novo
lipogenesis such as PAO can promote metabolic re-
silience of organelles and limit the progression of
atherosclerosis. Overall, these findings indicate that
PAO supplementation could be a desirable
therapeutic approach for metabolic
inflammatory

diseases.

and
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Primary Cilia Membraninda Lokalize Olan
TGF-B Reseptor 1/1I'nin Seramid Tarafindan
Regiilasyonu ve Timér Metastazinin

Baskilanmasi

Salih Gencer1,2, Besim Ogretmen2

1Uskiidar Universitesi, Molekiiler Biyoloji ve Genetik Boliimii,
34662 Uskiidar, [stanbul, Tiirkiye

2Medical University of South Carolina, Department of
Biochemistry and Molecular Biology, 29401 SC, USA

Amac: Yapilan son calismalar, farkli karbon
uzunlugundaki seramid tirlerinin, karaciger hemo-
stasisi, insulin direnci, apoptoz ve kanser patolojisi
gibi cesitli biyolojik proseslerde farkli fizyolojik roll-
er Ustlendiklerini gostermistir. Fakat, TBRI/Il sinyal
yolagdi ile kontrol edilen timor metastazinda, siste-
mik seramid ve tiimor hiicresindeki seramid’e iligkin
sinyal mekanizmasin rolii daha dnce agiklanmamustir.
Gerec-Yontem: Bu calismada, A549, UMSCC-22A,
MEFs ve 4T1 hucre hatlan kullanildi. CerS4-/- fare
daha 6nce belirtildigi sekilde tarafimizdan elde edil-
di. Hicrelerin in vitro metastaz 6zellikleri boyden
chamber yéntemi kullanilarak yapildi. CerS, ve diger
proteinlerin miktari IHC ve western blot yontemleri-
yle tespit edildi.

Bulgular: Bu calisma ile, Seramid Sentaz 4 (CerS))
tarafindan sentezlenen seramidin Smad7 ile TGF-
beta reseptor-1 arasindaki etkilesimi stabilize ettigi-
ni ve bu kompleksin, TGF-beta reseptor | ve II'nin pri-
mary cilia membranina hareketini (lokalizasyonunu)
bloke ettigi gorildi. CerS4’in molekiler ya da ge-
netik (CerS, knockout sistemde) diizeyde degisimi

Smad7-TGF-beta reseptor | komplesinin stabilite-
sini etkileyerek (Arl, transporter ve TBRI arasinda-
ki etkilesimi arttirarak) yeni kesfettigimiz “cilia tar-
geting signal (31-ATALQ-35)" araciligi ile TGF-beta
reseptorciftinin primary cilia'da lokalize olmasinin
mimkun oldugu gorildi. Bu aktivasyon ile prima-
ry ciliadalokalize olan TGF-beta reseptor cifti Smo
Uzerinden

Shh sinyal yolagini aktive ederek, timor hiicresinin
metastazini arttirdigi gorilmustur. 4T1 hucrelerinde,
Smad7’nin ekspresyonunu arttirmak ya da intra-
flagella transport protein 88 (IFT88) lizerinden pri-
mary cilia olusumunu shRNA ile baskilanmasi, TGF-
beta reseptdr |-Smo etkilesimini azaltarak 4T1
timor hicrelerinin karaciger metastazini bloke et-
tigi gorulmastdr.

Sonuc: Bitiin bu bulgular, CerS4/Seramid-Smad7
kompleksinin, TGF-beta sinyal yolagi Uzerinden
tumor metastazini kontrol ederek terapotik amacgli
potansiyel bir hedef olabilecegini gostermektedir.
Anahtar Kelimeler: Metastaz, TGF-beta sinyal
yolagi, Seramid, Primary Cilia
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TGF-B Receptor 1/11 Trafficking and Signaling
at Primary Cilia is Inhibited by Ceramide
to Attenuate Cell Migration and Tumor

Metastasis

Salih Gencer1,2, Besim Ogretmen?2
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34662 Uskiidar, Istanbul, Tiirkiye

2Medical University of South Carolina, Department of
Biochemistry and Molecular Biology, 29401 SC, USA

Mechanisms that regulate TGF-beta receptor
type I/Il (TBRI/IN) trafficking to primary cilia
membrane for

mediating signal transduction remain unknown.
Here, we show that ceramide synthase 4 (CerS,) gen-
erated ceramide, bioactive sphingolipid, stabilized
Smad7- TBRI association, which then inhibited the
trafficking of TBRI/Il to primary cilia membrane. A
mutant TBRI, which is resistant to Smad7 interaction,
restored receptor signaling to increase migration in
response to CerS4/ceramide induction. Genetic or
molecular alterations of CerS, abundance prevented
Smad7-TBRI inhibitory complex, and increased asso-
ciation between Arl, transporter and TRRI via novel
cilia targeting signal (31-ATALQ-35). Mutation of the
cilia targeting signal abolished the trafficking of the
receptor to the cilia membrane in response to CerS,
knockdown in various cell types. Localization of

TBRI/II to primary cilia activated smoothened (Smo),
a key part of the sonic hedgehog (Shh) signaling, in-
ducing migration/invasion. This process induced liv-
er metastasis both in wild type and CerS, -/- knock-
out mice in response to endogenous
CerS4/ceramide knockdown in 4T1 mammary can-
cer cells, injected in the mammary pads. WT-Smad7
transfections, or primary cilia inhibition by shRNA-
mediated knockdown of intraflagella transport pro-
tein 88 (IFT88) prevented TRRI- Smo crosstalk and
attenuated liver metastasis of 4T1-shCerS, cells.
Overall, these data define a novel mechanism for
the regulation of TBRI/II targeting selectively at the
primary cilia membrane by

CerS4/ceramide-Smad7 inhibitory complex to con-
trol Shh/Smo-mediated cell migration and invasion
without affecting canonical TGF-B signaling.
Keywords:  Metastasis, TGF-beta receptors,
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Pediatrik Primer Siliyer Diskinezi

Hastalarinin Plazma Seramid, Sfingomyelin

ve YKL-40 Dizeyleri

Elife Dilara Bal Topgu1, Gékgen Tugcu?, Filiz Ozcan3,
Mutay Aslan3, Sanem Esref2, Mina Hizal2, Ebru Yalgin2,
Deniz Ers6z2, Ugur Ozcelik2, incilay Lay1, Yesim Oztas1

1 Hacettepe Universitesi Tip Fakiiltesi, Tibbi Biyokimya Anabilim
Dali, Ankara

2 Hacettepe Universitesi Tip Fakiiltesi, Cocuk Saglig1 ve
Hastaliklar1 Anabilim Dali, Gogiis Hastaliklar: Bilim Dali, An-
kara

3 Akdeniz Universitesi Tip Fakiiltesi, Tibbi Biyokimya Anabilim
Dali, Antalya

Amac: Primer siliyer diskinezi (PSD) silya yapi ve/
veya fonksiyonunda kalitsal bozukluk sonucunda
mukosiliyer klirensin bozulmasi ile kronik solunum
sistemi enfeksiyonlarinin gorildigiu bir hastalik-
tir. Klinik tablosu, klor kanali (KFTR) bozuklugu so-
nucunda mukus bilesiminin degismesi ile karakter-
ize olan kistik fibrozis (KF) hastaligiyla cok benzeme-
kle birlikte, PSD'deki akciger hastaligi daha iyi sey-
irlidir. Bu calismada KF ve PSD hastalarinda akut
akciger enfeksiyonu ve tedavi sonrasi donemde,
sfingomyelin (SM) ve seramid (SER) diizeylerinde-
ki olasi farkhhklarin arastinlmasi ve saglkh birey-
lerle karsilastirilmasi amacglanmistir. Hastalardaki in
amasyon dizeyinin degerlendirilmesi i¢in YKL-40
diizeyleri 6lgulmustur.

Gerec ve Yontem: KF (n=17) ve PSD (n=7) tanilicocuk
hastalardan, akut akciger enfeksiyonu ve tedavi son-
rasi taburculuk déneminde alinan kan 6rneklerin-
den elde edilen plazmalarda; SM16, SM18, SM24,
SER16, SER18, SER20, SER22 ve SER24 dlizeyleri LC-
MS/MS ile 6lcllmistir. Sonuclar PSD- KF hastalari
arasinda ve benzer yas araligindaki saghkh cocuk-
larla (n=9) kiyaslanmistir. PSD ve KF hastalarindaki

inflamasyonu degerlendirmek amaciyla, plazma
YKL-40 diizeyleri ticari ELISA kiti kullanilarak floro-
metrik yontemle ol¢llmistdr.

Bulgular: PSD hastalarinin alevlenme ve taburcu-
luk dénemi plazmalarinda olciilen tim SM ve SER
dizeyleri, KF hastalarinin alevienme ve taburculuk
donemine gore yiksektir (p<0,001/p<0,05). Saghkli
cocuklarla kiyaslandiginda ise PSD hastalarinda
alevlenme doneminde 18 SM, 16 SER, 18 SER, 20
SER ve taburculuk doneminde 24 SER dlzeyleri yiik-
sektir (p<0,05). YKL- 40 diizeyleri, PSD ile KF hasta-
lari arasinda anlamli farkli degilken, her iki hastalikta
da saglikli kontrole gore anlamli yiiksek bulunmus-
tur (p<0,05).

Sonuc: Calismamizda klinik tablolar benzeyen
PSD ve KF hastalarinda plazma SER ve SM metabo-
litlerinde anlamli fark gorilmustr. Her iki hastalikta
da akut alevlenme déneminde enfeksiyon bulgulari
ve inflamasyon artisi olmasina ragmen SER ve SM
diizeylerinde gozlenen arkhliklar; inflamasyondan
bagimsiz olarak, KF'de KFTR mutasyonunun, PSD’ de
ise silia patolojisinin bir sonucu olabilir.
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Plasma Ceramide, Sphingomyelin And
YKL-40 Levels In Pediatric Primary Ciliary

Dyskinesia Patients
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1Hacettepe University, Faculty of Medicine, Department of
Medical Biochemistry, Ankara

2Hacettepe University, Faculty of Medicine, Department of
Pediatric Chest Diseases, Ankara

3Akdeniz University, Faculty of Medicine, Department of
Medical Biochemistry, Antalya

Purpose: Primary ciliary dyskinesia (PCD) is a dis-
ease in which mucociliary clearance is impaired as
a result of hereditary disorder of the cilia structure
and / or function, and chronic respiratory infections
occur. Although the clinical course is very similar to
cystic fibrosis (CF) disease, which is characterized by
alteration of the mucus composition as a result of
chlorine-rich (CFTR) impairment, pulmonary
disease has a better prognosis in the PCD. In this
study, it was aimed to investigate possible differenc-
es in sphingomyelin (SM) and ceramide (CER) levels
in acute pulmonary infection and post-treatment
period in CF and PCD patients and to compare with
healthy individuals. YKL-40 levels were measured to
assess the level of inflammation in the patients.
Materials and Methods

Blood samples were obtained from pediatric pa-
tients with CF (N = 17) and PSD (N = 7) during acute
pulmonary infection and at discharge after treat-
ment. SM16, SM18, SM24, CER16, CER18, CER20,
CER22 and CER24 levels were measured in plasma

by LC-MS / MS. The results were compared between
PCD-CF patients and healthy children of similar age
range (N = 9). Plasma YKL-40 levels were measured
by fluorometric method using commercial ELISA kit.
Findings:

All SM and CER levels measured at exacerbation and
discharge were higher in PCD than those of CF (p
<0.001 / p <0.05). Compared with controls SM18,
CER16, CER18, CER20 and CER24 levels were higher
in exacerbation in PCD (p <0.05). YKL-40 levels

were similar between two disease groups at acute
exacerbations, however they were significantly
higher than healthy controls (p<0.05).

Conclusion: We found significant difference in plas-
ma CER and SM metabolites in PCD and CF patients
who had similar clinical presentations. Although
findings of infection and increased inflammation
were present in acute exacerbations in both diseas-
es, the observed differences in plasma CER and SM
may be a result of cilia pathology in PCD and

18
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ipidler biyolojik membranlarin
bilesenleridirler.
Biyolojik sistemlerde; membran cift tabakali yapiyi
olusturma, enerji depolama, sinyal iletimi, membran
proteinlerinin fonksiyonlar ve etkilesimleri icin or-
tam saglamak gibi farkli ve 6nemli biyolojik fonksi-
yonlara sahiptirler. Fosfolipidler, hiicre blylmesi ve
metastaz sirasinda hiicre sinyallemesinde de 6nem-
li bir rol oynamaktadir. Fosfolipaz A2 (PLA2), glise-
rofosfolipidlerde sn-2 ester bagini hidrolizleyerek bir
yag asidi ve bir lizofosfolipid olusturan esterazdr.
PLA2 inhibitorleri hem arasidonik asit hem de lizo-
fosfatidik asit (LPA) olusumunu azaltmalari nedeni-
yle, dnemli anti kanser terapotikleridir.
Metoksi arasidonil florofosfonat (MAFP), en cok
calisilan PLA2 inhibitoriddr.
Lipid metabolizmasinin diizeltilmesi ve regllasyonu,
insan sagliginda onemli bir etkiye sahiptir.
Dolayisiyla, lipidlerin biytk 6lceklerde toplu olarak
karakterize edilmeleri veya
“lipidomiks”, saglik arastirmalarinda yiiksek 6neme
sahiptir. Metabolomiksin bir dali olan Lipidomiks,
normal ve patolojik durumlarda, biyolojik sistemle-
rdeki lipidlerin
belirlenmesi ve miktarinin élgtlmesiyle ilgilenen bir
bilim dali olup, lipidomiksteki gelisme ilk olarak Han
ve Gross tarafindan 6ne cikanlmistir. Lipidomik yon-
temle yapilan calismalarin sonuglari, kanser progre-
syonunun yani sira diger insan hastaliklan ile lipid

esas

oranlarindaki degisiklikler arasinda siki bir korelas-
yon oldugunu gostermektedir.

Prostat kanseri erkeklerde, akciger kanserinden son-
ra en sik teshisi konulan ve tim diinyada en yaygin
besinci siradaki kanser tlrtdir. PC-3 hiicreleri, en sik
kullanilan prostat kanseri modellerinden biridir ve
kemik tlrevi metastazlardan tlremistir. Bu ¢alisma-
da; PLA2 inhibit6rii olan MAFP uygulamasinin, PC-3
prostat kanser hiicreleri lipid tiirlerine etkisinin lipi-
domiks yaklasimla belirlenmesini

amaclanmistir. PC-3 hicreleri, 6 saat stireyle MAFP (|
uM) ile muamele edildikten sonra, Bligh-Dyer yon-
temine gore lipid ekstraksiyonu yapildi ve inorgan-
ik fosfat testi kullanilarak lipid miktarlar belirlendi.
Elektrosprey iyonizasyon-kuitle spektrometresi (ESI-
MS) analizi yapildi. MetaboAnalyst 2.0
(http://www.metaboanalyst.ca/) ve Lipid Maps
(http://www.

metaboanalyst.ca/) biyoinformatik veri tabanlari
kullanilarak veriler islendi ve lipid turleri tanimlandi.
Sonug olarak; bir PLA2 inhibitori olan MAFP uygu-
lamasinin, yag asitleri, gliserolipidler, sfingolipidler
ve gliserofosfolipidleri iceren gesitli lipid tirlerinde
dedgisikliklere neden oldugu saptand..

Anahtar Kelimeler: Lipidomiks, Metoksi arasidonil
florofosfonat, ESI-MS, Lipid Maps, PC-3

* Bu calisma Turkiye Cumhuriyeti Yiksekdgretim
KurumuTarafindan  desteklenen  post-doktora
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ipids are the main component of biological mem-

branes. They have diverse and important biolog-
ical function, such as membrane structure, energy
storage, signal transduction, protein function and
protein interaction. Phospholipids also play an im-
portant role in cell signaling during cell growth
and metastasis. Phospholipase A2 (PLA2) are ester-
ases that hydrolyze the sn-2 ester linkage in glycer-
ophospholipids to form a fatty acid and a lysophos-
pholipid. PLA2 inhibitors are possible anticancer
therapeutics because they reduce
both arachidonic acid and lysophosphatidic acid
(LPA) formation. Methoxy arachidonyl fluorophos-
phonate (MAFP) is one of the mostly prominently
studied PLA2 inhibitors. Lipid remodling and regu-
lation of lipid metabolism has important implication
in human health. Therefore, mass characterization
of lipids on a large scale or “ lipidomics
" has a high potential to affect health research. The
development of lipidomics, a branch of the metabo-
lomics, was first highlighted by Han and Gross, deals
with the determination and quantification of lipids
in biological systems in normal and pathological
conditions. Studies using lipidomics show that the
progression of cancer, as well as other human dis-
eases, stongly correlates to changes in lipid ratios.

Prostate cancer is the fifth most common type

of cancer in the world and the most commonly di-
agnosed after lung cancer in man. PC-3 cells are one
of the most commonly used prostate cancer mod-
els and are derived from bone-derived metastases.
In this study we used alipidomics approach to deter-
mine the effect of the PLA2 inhibitor MAFP applica-
tion on the PC-3 cell lipidome. PC-3 cells were treat-
ed with MAFP (,, mM) for 6 hours,

after which lipids were extracted using a Bligh-Dyer
protocol and quantified using ainorganic phosphate
assay. Electrospray ionization-mass spectrome-
try (ESIMS) analysis was performed and the data
were anlyzed and identified of lipid species using
MetaboAnalyst 2.0 (http://www.metaboanalyst.ca/)
and the Lipid Maps (http://www.lipidmaps.org/)
bioinformatics databases. As a result; MAFP applica-
tion, which is a PLA2 inhibitor, was

shown to alter several lipid speciec, includ-
ing fatty acids, glycerolipids, sphingolipids, and
glycerophospholipids.

Keywords: Lipidomics, Methoxy arachidonyl flu-
orophosphonate, ESI-MS, Lipid Maps, PC-3 *This
work constitutes part of the post-doctoral project
supported
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ursun (Pb) esas olarak geri doniisiimii olmayan,

dogada bulunan ve yaygin kullanimina sahip
toksik
bir maddedir. insanlarda kursun zehirlenmesi,
kursun iceren benzin ve boya katkilarinin yasaklan-
masindan bu yana azalmis olsa da, bazi otomobil
akulerinin ve diger ticari Urlinlerin Gretimi ve geri
donusimi alaninda Pb maruz kalma riski tasiyan
bazi popiilasyonlar icin dnemli bir problem olustur-
maya devam etmektedir. Organik veya inorganik
kursun maruziyeti akut veya kronik zehirlenmeye
neden olabilmektedir. Yiiksek diizeyde Pb maruzi-
yeti bazi kanserlerde mortalite artisi, hipertansiyon,
kardiyovaskiler hastalik ve amiyotropik lateral sk-
leroz ile iliskilendirilmistir. Kursunun oksidatif strese
yol acarak antioksidan savunmanin enzimatik ve en-
zimatik olmayan farkh bilesenlerini etkiledigi bircok
epidemiyolojik ve hayvan calismasinda gosterilm-
istir. Oksisteroller pekcok farkli biyolojik etkinlige
sahip, okside 27-karbon kolesterol tirevleri veya
kolestrol biyosentezinin yan Urtnleridir. Bircok ok-
sisterol sitotoksik ve pro-apoptotik etkinlige sahiptir.
Calismamizda, kursuna maruz kalan iscilerde selas-
yon tedavisinin uygulanmasindan énce ve sonra ko-
lesterol oksidasyon duzeyini degerlendirmek icin
7-ketokolesterol (7-KC) ve Kolestan-3[3,5a,63-

triol (Triol) diizeyleri ol¢tlmUstir. Selasyon tedavisi

uygulanmasindan 6nce ve sonra kursuna maruz ka-
lan iscilerden (yas arahgi 25 ila 52, n=42) ve saghkli
kontrol grubundan (yas araligi 22 ila 45, n=30) hep-
arinli kan 6rnekleri toplanmistir. Kursuna maruz ka-
lan iscilerde tedavinin uygulanmasindan &nce-
ki 7-KC diizeyi kontrol grubunun ve selasyon teda-
visinden sonra Olclilen 7-KC diizeyine gore anlam-
I 6lctide yuksek bulunmustur (sirasiyla; 37,35+2,53
ng/mL, 20,26+1,38 ng/mL, 22,91+4,49 ng/mL, p <
0,0001). Benzer sekilde, kursuna maruz kalan iscile-
rde tedavinin uygulanmasindan énceki

ortalama triol diizeyi kontrol grubunun ve selasyon
tedavisinden sonra 6l¢lilen ortalama triol dlizeyine

gore anlamh dlctide ylksek bulunmustur (sirasiyla;

41,81+2,53 ng/ml, 13,83+1,75 ng/ml, 17,64+3,42 ng/

ml, p < 0,0001). ilgin¢ bir sekilde, gruplarin 7-KC
ve triol dlzeyleri arasinda ¢ok gui¢li bir korelas-
yon gorilmastir (r=0,943). Calismamizin bulgular,
kursun maruziyetinin kolesterol otoksidasyonunu
indikleyebilecegini  dogrulamaktadir.  Bununla
birlikte, selasyon tedavisi uygulanmasi, oksister-
ol duzeylerini kontrol grubunun diizeylerine ka-
dar azaltmistir. Oksisteroliin kursun toksisite me-
kanizmasindaki rollinti anlamak icin daha fazla calis-
ma yapilmasi gerekmektedir.

Cj%%@
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ead (Pb) is basically a non-biodegradable, toxic

material that is found naturally and has
widespread
human uses. Though lead intoxication in humans
has diminished since the prohibition of lead
addition to gasoline and paint, it is still a problem for
certain populations at risk of exposure related to the
manufacturing and disposal of some car batteries
and other commercial products. Human exposure
to organic or inorganic lead can result in acute or
chronic poisoning. High lead exposures have been
associated with increased mortality from certain
cancers, hypertension, cardiovascular disease, and
amyotrophic lateral sclerosis. The ability of lead to
cause oxidative stress and to influence various en-
zymatic and nonenzymatic components of antiox-
idant defense has been shown in many epidemio-
logical and animal studies. Oxysterols are oxidized
27-carbon cholesterol derivatives or by-products of
cholesterol biosynthesis, with a spectrum of biolog-
ic activities. Several oxysterols have cytotoxic and
pro-apoptotic activities. In our study, the 7-ketocho-
lesterol (7-KC) and Cholestane-3[3,5a,6[3- triol (Triol)
levels were measured to evaluate cholesterol

oxidation before and after receiving chelation ther-
apy in lead exposed workers. Heparinized blood
samples were collected from lead exposed workers
(aged 25 to 52, n=42) before and after receiving che-
lation therapy and healthy controls (aged 22 to 45,
n=30). 7-KC levels were significantly higher in lead
exposed workers before chelation therapy com-
pared to both the control group and after chela-
tion therapy (37,35+2,53 ng/mL, 20,26+1,38 ng/mlL,
22,91+4,49 ng/mL respectively, p < 0,0001). Mean tri-
ol levels were also significantly higher in the patient
group compared to both the control group and af-
ter chelation therapy (41,81+2,53 ng/mL,

13,83+1,75 ng/mL, 17,64+3,42 ng/mL respectively,

p < 0,0001). Interestingly, there was a very strong
correlation between 7-KC and triol levels (r=0,943).
Our results confirmed that lead exposure can induce
cholesterol autoxidation. In addition to this, chela-
tion therapy reduced the oxysterol levels similar to
control group levels. Further studies are needed to
understand the role of oxysterol in mechanism of
lead exposure.

Key words: lead, chelation, oxysterol
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Silikozis, silika (SiO,) adi verilen kimyasalin uzun
stre solunmasi sonucu gelisen nefes darlig,
yorgunluk gibi belirtilerle akcigerlerde ortaya ¢ikan
ve kalici ve ilerleyebilen hasara yol acan kronik infla-
matuvar bir meslek hastaligidir. Silikozis hastalarin-
da enflamatuvar solunum rahatsizliklari ve romatoid
artrit, sistemik skleroz ve vaskailit gibi silikozise bagli
komplikasyonlar olusur. Silika kristaline maruziyetin
akciger fibrozis riskini de arttirdigi diistiniimekte-
dir. Tirkiye'de her yil 5nemli sayida yeni vaka teshis
edilmektedir. Silikozisi de icine alan pekcok akciger
hastaliginda oksidatif stresin rolii oldugu belirlen-
mistir. Oksisteroller, kolesteroliin oksidasyonu so-
nucu olusan molekdllerdir. Oksisteroller, enzimatik
ve enzimatik olmayan yollarla olmak tizere iki farkli
yolaktan meydana gelmektedir. Dolasimda ve

dokularda enzimatik yolla olusan oksisteroller daha
fazla bulunmaktadir ve bu tirevler viicutta 6nem-
li biyolojik faaliyetlerin regiilasyonunda goérev alir-
lar. Enzimatik olmayan (oto-oksidasyon) yolla olusan
oksisterol turevleri ise patalojik olaylarin olusumu
arasinda iliski oldugu cesitli arastirmalarla ortaya
konmustur. Bu nedenle, kolesterol oksidasyonu so-
nucunda olusan bu molekiillerin hastaliklarin teshisi

ve izlenmesinde biyobelirteg olarak kullanilabilecegi
distnulmistiir. Bu calismada, silikoziste kolester-
ol oto-oksidasyonunu degerlendirmek amaciy-
la 47 silikozis hasta grubu ve 30 saglikh kontrold-
en heparinize kan ornekleri toplanmis ve plazma-
lari ayrilmistir. Plazma 6rneklerinde 7-ketokolester-
ol (7-KC) ve kolestan-3[, 5a, 6B-triol (Triol) diizeyleri
HPLC-MS/MS cihazi kullanilarak 6lc¢tlmasttr. Hasta
ve kontrol gruplarinda 6lgilen 7-KC duzeylerinin
sirastyla 40,61+2,07 ng/ml ve 20,26+1,38 ng/ml old-
ugu belirlenmistir. Triol dlizeyleri ise hasta grubunda
16,15+2,22 ng/ml, kontrol grubunda ise 13,83+1,75
ng/ ml olarak 8lciilmustir. Olciilen her iki parame-
trenin de hasta grubunda kontrol grubuna gore
anlamli derecede yuksek oldugu ve orta diizey-
de korelasyon gosterdikleri saptanmistir (p<0,001;
r=0,494). Sonuclar, silikoziste oksidatif strese bagli
olusan inflamasyonun bir sonucu olarak kolester-
ol oto-oksidasyonunun olusabilecegini dogrula-
maktadir. Silikozis mekanizmasinda oksisterollerin
rolini aydinlatmak amaciyla daha ileri ¢alismalarin
yapilmasi gereklidir.

Anahtar kelimeler: Oksisterol, silikozis, kolesterol
oksidasyonu
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ilicosis is a chronic inflammatory occupational

disease that occurs in the lungs and causes per-
manent and progressive damage, such as shortness
of breath, fatigue after a long term respiration of the
chemical named silica (SiO,). Silicosis patients have
inflammatory respiratory disorders and silicosis-re-
lated complications such as rheumatoid arthritis,
systemic sclerosis and vasculitis. Silica crystalline ex-
posure is also thought to increase the risk of lung fi-
brosis. There is a significant number of newly diag-
nosed cases every year in Turkey. It has been
determined that oxidative stress plays a role in many
lung diseases including silicosis. Oxysterols are mol-
ecules that result in the oxidation of cholesterol.
Oxysterols can occur by two different pathways, in-
cluding enzymatic and non-enzymatic. Oxysterols
are formed more enzymatically in circulatory sys-
tem and tissues. These derivatives act in the regu-
lation of important biological activities in the body.
Oxysterol derivatives, which are formed by non-en-
zymatic (auto-oxidation) pathways, have been
shown to be related to pathological events.
For this reason, it is thought that these molecules,

which are formed as a result of the oxidation of cho-
lesterol, can be used as biomarkers in the diagno-
sis and monitoring of diseases. In this study, hepa-
rinized blood samples were collected from 47 silico-
sis patient groups and 30 healthy controls to evalu-
ate auto-oxidation of cholesterol in silicosis and the
plasmas were separated. 7-ketocholesterol (7-KC)
and cholestane-33, 5a, 6B-triol

(Triol) levels were measured using HPLC-MS/MS in
plasma samples. The mean levels of 7-KC in the pa-
tient and control groups were 40,61 + 2,07 ng/ml
and 20,26 + 1,38 ng/ml, respectively. Triol levels
were measured as 16,15 + 2,22 ng/ml in the patient
group and 13,83 = 1,75 ng/ml in the control group.
Both parameters measured were significantly high-
er in the patient group than the control group and
were found to be moderately correlated (p<0,0071;
r=0,494). The results confirm that cholesterol au-
to-oxidation can occur in silicosis as a result of oxi-
dative stress induced inflammation.

Further studies are necessary to understand the role
of oxysterols in the mechanism of silicosis.

Key words: Oxysterol, silicosis, cholesterol oxidation
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Biyolojik sistemler surekli endojen ve eksoje-
noksidanlara maruz kalirlar. Bircok calisma
oksidanlarin

serbest radikal hasarina ve lipit peroksidasyonuna
neden olabilecegini gostermistir. Membran fosfo-
lipitlerisadece coklu doymamis yag asit icerikleri
nedeniylededil, ayrica prooksidatif serbest radikal
turleriniolusturma yetenekleri oldugu icin hcre
membraniylaenzimatik ve enzimatik olmayan et-
kilesimlerindendolay oksidasyona hassastirlar. Lipit
peroksidasyonunii¢ yaygin sonucu vardir: mem-
branlara yapisal hasar,sekonder Griinlerin olusumu
ve protein oksidasyonu.Ancak, protein oksidasyonu
bagimsiz olarak olusabilirveya lipit peroksidasyon
gozlense de ortaya ¢ikmayabilir.Proteinler biyolo-
jik sistemlerde yuksek orandabulunduklari ve yuk-
sek reaksiyon hiz sabitelerine sahipolduklari icin ra-
dikaller ve iki elektron iceren oksidanlarinana hede-
flerdir. Selenyum bircok biyolojik islevi olanesan-
siyel bir eser elementtir. Glutatyon peroksidaz ve

tiyoredoksin rediiktaz gibi selenoenzimler yiiksek
antioksidan 6zellige sahiptir. Yaptigimiz in vivo ve in
vitro calismalarda, farkli selenyum turlerinin (inor-
ganik veya organik) farkl oksidan ¢evresel kimyasal
maddelere karsi koruyucu oldugunu gozlemledik.
Ayrica, lipit peroksidasyonunun olusturdugu protein
oksidasyonunun sodyum selenit ve selenometiyonin
gibi belirli selenyum bilesikleriyle suplementasyon
ile 6nlenebildigini veya azaltilabildigini belirledik.
Sonuclarimiz selenyumun bircok ¢evresel kimyasalin
neden oldugu oksidatif stres, lipit peroksidasyonu
vebunu takip eden protein oksidasyonuna karsi
koruyucu oldugunu go6sterdi. Bunlarin yanin-
da selenyumunfarkl hastalik durumlarinda orta-
ya cikan oksidatifstres ve lipit peroksidasyonunu da
azaltabildigi de belirlenmistir. Selenyumun lipit per-
oksidasyon ve protein oksidasyonuna karsi koruyu-
cu etkisinin altinda yatan mekanizma(lar)in belirlen-
mesi icin daha fazla sayida mekanistik ¢alismaya ih-
tiya¢ duyulmaktadir.
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iological systems are continually exposed to en-

dogenous and exogenous oxidants. Many stud-
ies have shown that these oxidants lead to free radi-
cal damage and lipid peroxidation. Membrane phos-
pholipids are particularly susceptible to oxidation
not only because of their highly polyunsaturated
fatty acid content but also because of their associa-
tion in the cell membrane with non-enzymatic and
enzymatic systems capable of generating prooxida-
tive-free radical species. There are three broad out-
comes to lipid peroxidation: structural damage to
membranes, generation of secondary products and
protein oxidation. However, protein oxidation can
arise independently or protein oxidation may not
be present even though lipid peroxidation is ob-
served. Proteins are major targets for radicals and
two-electron oxidants in biological systems due to
their abundance and high rate constants for reac-
tion. Selenium is an essential trace element
with many biological functions. Selenoenzymes like

glutathione peroxidase and thioredoxin reductase
have high antioxidant properties. Throughout our
in vivo and in vitro studies, we have observed that
different forms of selenium (inorganic or organ-
ic) can be protective against the lipid peroxidation
caused by different oxidant environmental chem-
icals. Moreover, protein oxidation caused by lipid
peroxidation can be prevented or decreased with
supplementation with certain selenocompounds,
like sodium selenite and selenomethionine. Our
results showed that selenium can be protective
against the oxidative stress, lipid peroxidation and
consequent protein oxidation caused by a wide va-
riety of environmental chemicals. In addition, seleni-
um can decrease oxidative stress and lipid peroxida-
tion caused by different disease states. More mech-
anistic studies are needed to show the underlying
mechanism , for the protective effects of selenium
against lipid peroxidation and protein oxidation.

(XiZf : 5 = D)
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Amac: Calismamizda hipertansiyon tanisi ile takip
edilmekte olan 65 yas lizeri hipertansif olgularda,
kardiyovaskiilerrisk faktorlerinden alanin transam-
inaz (ALT), gama-glutamil tranferaz (GGT), C-reaktif
protein (CRP) ve kan sayimi parametrelerini arastir-
mayi amagladik.

Yontemler: Hipertansiyon tanisini almis halen anti-
hipertansif tedavi alan ve ilag alimi ile hastalik kon-
trol altinda olan, diyabetes mellitus dahil ek hastalik
ve ilag 6ykisu olmayan 65 yas ustii olgular (yas:
71,6191 yil ve N: 47) hasta grubunu olustururken
(kan basinci degerleri >140/90 mmHg); 65 yas Usti
saglikh bireyler (yas: 72,7472 yil ve N = 47) kontrol
grubunu olusturdu. Sigara ve kronik alkol kullanan-
lar calisma disi tutuldu. Tim olgularda rutin biyok-
imya AU 2700 analizoriinde (Beckman Coulter Inc)),
kan sayimi parametreleri Sysmex XE 5000 (Sysmex
Medical International) ile ¢alisildi.

Sonuclar: Gruplar arasinda yas, cinsiyet, ALT, GGT,
CRP, beyaz kiire sayisi ve notrofil/lenfosit orani (NLR),
platelet dagilim genisligi (PDW), ortalama platelet
hacmi (MPV) ve plateletcrit (PCT) parametrelerinin
ortalama veya ortanca degerleri icin gruplar arasin-
da istatistiksel bir anlamhlik saptanmadi. Kontrol
grubuna kiyasla, hipertansif hasta grubunda ortala-
ma platelet sayisi anlaml yiksek bulundu (sirasiyla,
216,9+57,4 x10N9/L ve 247,2+64,7x107\9/L;
p=0,03);ancak, yine de hasta grubunda platelet sayisi

ortalama degerleri 450x10A9/L lizerine ¢ikmamisti.
Tartisma: Diyabetik olgulan disladigimiz calisma-
da, karaciger yaglanmasini gosteren enzimler ve in-
flamasyon belirtecleri agisindan anlamli fark bulun-
mayan hasta ve kontrol gruplar elde edilmis olup, il-
eri yas hastalarda artmis trombosit sayisi hipertansi-
yon varhidiyla iliskili bulunmustur. Bu sonug, bilindigi
Uzere artan platelet sayisinin olusturdugu hiperko-
agulabilitenin kardiyovaskuler morbidite ve mor-
taliteye katkisinin yaninda, hipertansiyon
olusumuna katkisi agisindan tartisilabilir.
Trombositozla birlikte artan platelet hiicre mem-
bran metabolizmasi ve ihtiyaca bagl artan serbest
yag asitlerinin platelet fonksiyonda kullaniimayan
kismi, buyiuk olasilikla oksidatif hasara bagli inflama-
tuar suireclerde rol alabilir. Serbest yag asitlerinin ni-
trisyonel kalitesi ve birbirleri arasindaki etkilesimin
tromboz gelisimi ve vaskuler inflamasyondaki roltine
isaret edilmektedir. Yakin zamanda, fosfolipid me-
tabolizmasinda bozuklugun hipertansiyon ve pato-
fizyolojisindeki rolii agcikliga kavusmaya baglamistir;
bu konuda platelet sayisi/ indekslerindeki degisimin
de birlikte degerlendirildigi lipidomik calismalara
acilen ihtiya¢ bulunmaktadir.

Anahtar kelimeler: Platelet, Geriatri, Hipertansiyon,
inflamasyon, Yag asitleri, Fosfolipidler
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Giris: Orak hticre hastaligi (OHH) dinyada en sik
gorilen otozomal resesif kalitimli hastaliklardan
biridir. Hastaligin temelinde hemoglobin beta zin-
cirinin 6. Pozisyonunda Glu->Val degisimi yatmak-
tadir. Hemoglobindeki bu degisim sonucunda he-
moglobin S olusur (HbS). Hemoglobinin fonksiy-
onunda bozulma olmasa da hemoglobinlerin bir-
birine yapismasi sonucu polimerler olusur ve bu
yapllar eritrositin fonksiyonu icin hayati 6neme sa-
hip olan seklinin bozulmasina ve kolayca parcalan-
masina neden olur. Hastaligin kliniginde kronik ane-
minin yanisira kronik inflamasyon, vazookllzyonlar
ve hayati tehdit edici ataklar gorulir. Fareler tizerinde
yapilan calismalarda orak hiicre farelerde sfingozin
1-fosfat (S1P) diizeylerinin anlamli olarak yukseldigi
gosterilmistir. Amacimiz pediatrik hasta grubunda
S1P duizeylerini 6l¢mektir.

Materyal-Metod: Calismamizda orak hiicre hastasi
cocuklardan (N=66) ve saglikli kontrollerden (N=45)
kan alinarak plazma elde edildi. STP dlcimu Yujin
Zhang ve arkadaglarinin LC-MS/MS metodu temel
alinarak yapild.
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Sonuclar: Hasta grubunda S1P degeri (ortalama +
standart hata) 145.78 + 9.92 ng/ml, saghkh grupta ise
257.38 £+ 21.32 ng/ml bulundu. Hasta grubunda S1P
diizeyi anlamli olarak diisiiktu (p<0.001).

Tartisma: Literatlirde mevcut olan genis capli bir
calismada, OHH olan farelerde S1P diizeyi anlamli
olarak yiksek bulunmustu [1]. Biz ise pediatrik hasta-
larimizda S1P diizeylerinin anlamli olarak diistk old-
ugunu tespit ettik. S1P sentezine baktigimizda, her
ne kadar endotel hiicreleri ve plateletlerde sent-
ez olsa da, Uretimin %75'i olgun eritrositlerde yapil-
maktadir [2]. Orak hiicre hastasi insanlarda eritros-
it omri 110-120 glinden 10-20 gline diismektedir.
Farelerde ise dogal eritrosit dmri 20-55

glin [1, 3, 4] arasinda raporlanirken OHH olan farel-
erde eritrosit 6mri 8-10 glin arasinda degismekte-
dir. Yani, OHH olan insanlarda eritrosit dGmri %80-
90 arasinda kisalmaktayken farelerde bu azalma
%50-75 arasindadir. insanlarda farelere gére daha
az sayida eritrositin olgunlasabilmesi S1P Uretimi-
ni kisitlayabilir ve bu durumelde ettigimiz sonuglari
aciklayabilir.

[3] 3. Horky, J., J. Vacha, and V. Znojil, Comparison of life spanof
erythrocytes in some inbred strains of mouse using14C-labelled
glycine. Physiol Bohemoslov, 1978. 27(3): p.209-17.

[4] 4.Dholakia, U., etal., Determination of RBC Survivalin C57BL/6and
C57BL/6-Tg(UBC-GFP) Mice. Comp Med, 2015. 65(3):p. 196-201.
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Introduction: Sickle Cell Disease (SCD) is one of the
most common autosomal recessive diseases world-
wide. The disease is based on a single Glu->Val mu-
tation on the 6th position of the hemoglobin beta
subunit gene. This change results in the hemoglo-
bin known as hemoglobin S (HbS). Although HbS is
not dysfunctional, the change causes hemoglobins
to stick to each other, forming polymers which dis-
rupt the characteristic shape of erythrocytes and
lead to them being easily ruptured. The clinic of the
disease includes: chronic anemia and inflammation,
vaso-occlusions and life-threatening crises. The lev-
el of sphingosine 1-phosphate (S1P) was found to
be elevated in SCD mice and was shown to effect
disease severity. Our aim was to determine the

level of S1P in pediatric SCD patients.
Material-Methods: Plasma was obtained from 66
SCD patients and 45 controls. S1P quantification was
done with LC-MS/MS, based on the method report-
ed by Yujin Zhang et al.

REFERENCES

[11  1.Zhang, Y. et al,, Elevated sphingosine-1-phosphate promotes-
sickling and sickle cell disease progression. J Clin Invest,2014.
124(6): p. 2750-61.

[2] 2. Sun, K, et al., Sphingosine-1-phosphate promotes erythro-

cyteglycolysis and oxygen release for adaptation to high-altitu-
dehypoxia. Nat Commun, 2016. 7: p. 12086.

Findings: Mean S1P values were 145.78 + 9.92 ng/ml
in the patient group and 257.38 + 21.32 ng/ml in the
control group. Mean S1P value was significantly low-
er in patients compared to controls (p<0.001).
Discussion: In a large-scale study, S1P levels were
found to be elevated in SCD mice [1]. However, we
found S1P levels to be lower in pediatric SCD patients
compared to controls. To explain our results, we fo-
cused on the possible differences between SCD-
model mice and human SCD. We found that, while
the life-span of the erythrocyte in human SCD is
reduced from 110- 120 days to 10-20 days; in mice
models the reduction is from 20-55 days to 8-10
days [1-3]. Thus, in human SCD erythrocytes live 80-
90% shorter lives, while in mice SCD erythrocyte life-
span is shortened 50-75%. When we consider that
75% of S1P is synthesized in mature erythrocytes [4],
this difference in erythrocyte life-span may explain
our results.
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