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Figure 1. Macroautophagy. The autophagic process degrades cellular macmmolecules and organelles, rmleasing metabolites to provide the cell with energy and anabolic
building blocks to aid in survival and repair during nutrient deprivation or cellular damage. The Ubiguitin-like conjugation cascade leads to the lipidation of LC3 and
conjugation of Atg5s-Atg12, two key elements in the formation of the phagophore. The autophagic process begins lautophagy induction) with fom ation of the phagophore,
followed by its elongation and closure to form the autophagosome that then fuses with lysosomes, resulting in degradation of the contents |autophagic flux).

Kanser, Norodejenerasyon, Yaslanma, Otoimmun hast. (Crohn’s
disease, romatoid artrit), Kalp hast. Infeksiyon
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I. Amelio et al_fBiochemical and Biophysionl Research Communications 414 (2001) 277-281

Stress\cell death stimuli: TNF, TRAIL, Oxidative stress, Nutrient deprivation
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Table 1. Proteins with dual roles in autophagy and apoptosis

DAPK

RIP

MNF-xB
JINE

pB2
Beclin
Bel-2
Caspase-8

Caspase-3
ph3

Atgh

FLIP
Atgl2-Atg3

Phosphorylates Beclinl; activates DISC

Activates cell death independent of caspases; may activate autophagic cell death
Regulates survival pathways — inhibits apoptosis activates autophagy

Positively regulates both apoptosis and autophagy

Crucial for activation of Caspase-8; regulates selective autophagy of many substrates
Primary cellular activator of autophagy; regulated by Bcl-2

Inhibits both autophagy and apoptosis by binding Beclin-1 and Bax/Bad/Bak
Activates apoptosis via extrinsic pathway; cleaves p62 during apoptosis

May cleave Beclin-1 to inhibit autophagy during terminal stages of apoptosis
Induces MOMP in response to stress; positively and negatively regulates autophagy
Crucial autophagy gene; activates apoptosis via FADD and MOMP upon calpain cleavage
c-FLIP inhibits autophagy through inhibition of Atg3-LC3 conjugation

Mowvel regulator of mitochondria and apoptosis with no known function in autophagy




Apoptozis nedir?




Sizler bu ciimleyi okumay1 bitirdiginizde
onbinlerce hiicrenizi kaybetmis olacaksiniz.




Telaslanmayin liitfen...©

O hucreler sizin saghkh kalmaniz icin intihar ettiler.
“Cell suicide”




Fizyolojik sartlar altinda oldiiler.
Physiological cell death”




Ustelik, 6lecekleri 6nceden programlanmisti.
“Programmed cell death™




Cells are born, live for
a given period

of time and then die*
Bowen, 1998

APOPTOSIS

--- Cell suicide

--- Physiological cell death
--- Programmed cell death

-—- Cell deletion










Her yerde APOPTOZIS !

Saglikta Hastalikta

... Embriyonun gelisimi ... Viral infeksiyonlar
... Doku homeostazisi ... Norodejeneratif hastahiklar
... Immiinoloji ... Organ transplantasyonlari
... Insiiline bagimh tip diyabet
... AIDS
... Atherosklerozis
... Miyokard infarktiisu
.. Otoimmiun hastahklar
... Kanser olusumu ve tedavisi




T mm

Figure 17-35. Molecular Biology of the Cell, 4th Edition.
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Y AKIN PLAN

Nobel Tip Odiilix
kazandiran kurtcuk

Nobel Tip Odilii'nii, organ
gelisiminde genlerin oynadigi
rolle ilgili olarak 959 huicreli
seffaf kurtcuk tzerinde
arastirmalar yapan ikisi ingiliz,
biri Amerikal tg bilimadam
kazandi. Bu arastirma

cesitli hastalklara karsi yeni
tedavi yontemi gelistiriimesine
olanak taniyacak.

yaptiklari calismalarla genlerin,

organlarin ve viicudun olusumunu
nasl etki lerini ortaya ¢ikaran ikisi
Ingiliz, biri Amerikah ii¢ bilimadami bu
yilki Nobel tip odiiliine layik goriildii.

“Kurtcuk projesi” diye adlandirilan

tirma 1963 yilinda Ingiltere'nin
Cambricdge kentindeki Tip Arastirmalari
Konseyi'nin Molekiiler Biyoloji
Laboratuyari'nda basladi. Dr. Sydney
Brenner'in baslatti bu projeye 1970l
yillarda Sir John Sulston ve Amerikalt
Prof. Robert Horwitz katildi.

Uzmanlar, bilimsel ad1 “caenorhabditis
elegans” olan 1 milimetre boyundaki
kurtcupun iizerinde genlerin organ
olusumunu nasi etkiledigini izlemeye
aldilar. “C.elegans” diye adlandirilan ve
959 kadar hiicresi olan kurtgukta, yumurta
doneminden dliimiine kadar her bir
hiicrenin nasil gelistigini ve genlerin bu
siireci nasil etkiledigini takip ettiler.

Daha sonra kurtgugun genleri desifre
edilmeye baslandi. Kurteuk tizerindeki bu
calismada kullanilan teknikten ileride
insamin genetik kodunun goziilmesinde de
faydanildi. Arastirmanmn bir sonraki
asamasinda da genlerin hiicrelere nasil
“intihar et”” komutunu verdigini
belirlediler. Kurtcugun belirli bir gelisme
sagladiginda bu genler, 959 hiicreden

131'ine “&liim emri”’ veriyordu.

Bu calismalanyla Dr. Sydney Brenner
(75), Sir John Sulston (60) ve Prof.
Robert Horvitz (55), 1 milyon dolarlik
Nobel tip odiiliini paylagtiar.

M INIK seffaf bir kurtguk iizerinde

Sir John
Sulston

AIDS iciN uMmuT

Bilimadamlan sadece insanin gen
haritasinin okunmasim saglayan teknige
onciilik ettikleri icin degil, “gen - organ
gelisimi- hiicre intihan™ sistemi
insanlarda da aym oldugu adiile layik
goruldiler, Uzmanlar ayrica viriis ve

bakterilerin hiicreleri nasil ele
gecirdiklerini belirlediler. Arastirmada elde
edilen veriler, Aids, fele, kalp krizi gibi
hastaliklara kars: yeni tedavi yontemlerinin
geligtirilmesine olanak tamyabilir.

Sir John, Nobel 6diilii aldigini
ogrenmesinin ardindan “Nobel'in gergek
sahibi C.elegans'tir.” dedi. b

M DI$ HABERLER SERVISI




Apoptotic Cells in the Adult

‘ ? irtually all tissues harbor apoptotic cells at one time or another. The cells usu-

ally commit suicide for the greater good of the body. The list of examples
here is far from exhaustive.

Eye. The lens of the eye, which forms during embryonic develop-

ment, consists of apoptotic cells that have replaced their innards
with the clear protein crystallin.

Intestine. Cells composing the fingerlike projections of the intestinal
wall arise at the base of the “fingers” and, over several days, travel to
the tip. They die there and are sloughed off.

Skin. Skin cells begin life in the deepest layers and then migrate to

the surface, undergoing apoptosis along the way. The dead cells
form the skin's protective outer layer.

Thymus. T lymphocytes—white blood cells that are critical compo-
nents of the immune system—mature in the thymus. Those that
would be ineffectual or would attack the body's own tissues commit
suicide before they have the chance to enter the bloodstream.

Uterus. When the cells of the uterine wall die and are sloughed off
during menstruation, they perish by apo ptosis.

Other. Cells that become infected by a virus or sustain irreparable
genetic mutations often kill themselves. Failure of a genetically al-
tered cell to commit suicide can contribute to cancer.
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Apoptozisin Inhibisyonu Ile Ilgili Hastaliklar

 Kanser
— Folikiiler lenfoma
— P53 mutasyonlu karsinomlar
— Hormon-bagimh tiimorler
e Meme Ca
* Prostat Ca
* Over Ca

e Otoimmiin bozukluklar
— SLE

— Immiin-aracili GN




Apoptozisin Artist Ile I1gili Hastaliklar

N * Norodejeneratif bozukluklar
— Alzheimer hastahgi

— Parkinson hastahg

— Retinitis pigmentosa

— Serebellar dejenerasyon

* Miyelodisplastik Sendromlar
— MM

* Toksinle indiiklenen karaciger hasari
— Alkol
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THE CELL UNDERGOING APOPTOSIS

1. Activation of death

receptors
. Fas
. TNFRI "(
. DR4, Dy

2. Granzymes

3. Lack of survival

factors ) FADD . Caspases
. TRADD

4. Gene damag . FLIP

. Radiation . Bcl-2 family

. Chemotherapy . Cytochrom ¢
.pS3

5. Shortening of . Mdm2

telomers . IAP group (cIAP1, cIAP2,
XIAP ve Survivin)

. Many cellular . Apoptotic bodies

proteins . Phagocytosis
. DNA

Ulukaya et al.,




e Apoptotik hiicrelerin temizlenmesi defektif

* Fosfotidil-serin’in (PS) eksternalizasyonu ile
iliskili olarak antifosfolipid Ab’larin yapimi




 RA’lhastalarda Fibroblast-benzeri sinoviositlerde
(FLS) ve T hiicrelerinde Bcl-2, Bel-xLL ve survivin
ekspresyonu # (Apopitozisi inh.ederler)

— Bu hiicrelerde sinoviyal hiperplazi

GrodzicRy and ElRon, Mount Sinai J Med, 2002




e Hem CD4" hem de CD8" T lenfositlerin,
pankreatik 3 hiicrelerini hasarlamasi
(perforin bagimli sitotoksisite)

« Fas/FasL aracili mekanizmalarla pankreatik 8
hiuicrelerinin hasari

Kagi et al.. ] Exp Med, 1996

Stalder et al.. J Immunol, 1994 Yang et al.. J Exp Med, 1994




« AKktif veya Kronik sessiz m. sklerozlulardan alinan
orneklerde ise Fas ve FasL’1n asir1 ekspresyonu saptanmus.

Bonetti et al.. Ann Neurol, 1997
Dowling et al. ] Exp Med 1996




* HIV nef geninin enfekte huicrelerde ekspresyonu, bu
hiicrelerde FasL ekspresyonunu arttirirken Fas
ekspresyonunu dusurur

 Enfekte hiicreler enfekte olmayan hucrelerle
karsilastiginda bunlar1 Fas/FasL etkilesimi sonucunda
apoptozise ugratir.




* Postmortem olarak dopaminerjik noronlarda p33,
Fas, TNF-R ve kaspazlarin (kaspaz 3, 8 ve 9)

ckspresyonlariin arttig1 gostertlmastir.




» Alzheimer hastalarindan alinan 6len noronlarda aktif kaspazlar
saptanmistir. Bu enzimler 3-amiloidi katalize ederek pro-
apoptotik protein olu$masina yol agabilmektedir.

 [3-amiloid noron kiiltiirlerinde apoptozisi indiikleyebilir.







APOPTOZIS 1

KANSER I




Transfection studies in rat fibroblasts

Apoptosis
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Tumor growth
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Tumor growthl




Kanser hucreleri
olmeyi unuturlar '©




Timor Hiicrelerinin Apoptozisden
Kurtulma Mekanizmalari

Fas ve Fas Ligand (Fas-L)
interaksiyonlari

“Decoy” reseptorlerinin varhgi
pS3 mutasyonu

Asir1 Bel-2 ekspresyonu ve/veya azalmis
Bax ekspresyonu

FLIP asir1 ekspresyonu

Kaspaz inhibitorlerinin asiri
ekspresyonlar1 (cl1AP2, Survivin)




THE CELL UNDERGOING APOPTOSIS

1. Activation of death
receptors
. Fas
. TNFR1 @y
. DR4, DR5
)
2. Granzymes

3. Lack of survival factors A . bodi
FADD . Caspases _ Maqy cellular . Apoptotic .0 1€S
4. Gene damage . TRADD proteins . Phagocytosis
. Radiation . FLIP . DNA
. Chemotherapy . Bcl-2 family
. Cytochrom ¢
S. Shortening of telomers p53
. Mdm?2
. IAP group (cIAP1, cIAP2,

XIAP ve Survivin) Dr. E Ulukaya
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CYTOKERATIN-18

A CELL DEATH PLASMA BIOMARKER FOR EPITHELIAL CELLS

1. INTRACELLULAR; STRONG EXPRESSION

2. EPITHELIAL SPECIFIC PROTEIN (not expressed by
treatment-sensitive cells in bone marrow etc.)

3. CLEAVED BY CASPASES DURING APOPTOSIS

CYTOKERATIN-18

:
.

Caspase Caspase




Epithelial cell death
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« M30 ELISA Assay 1s a useful tool for discovery
of pro-apoptotic drugs

Hagg et al, Investigational New Drugs, 2002




Biven K, Apoptosis, 2003
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Kramer G, Cancer Res, 2004
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TRANSLATIONAL STUDIES:
TESTING DRUG EFFECTS IN ANIMALS AND PATIENTS

CASPASE-CLEAVED CYTOKERATIN-18 AS A BLOOD
PHARMACODYNAMIC MARKER FOR DRUG-INDUCED TUMOR
APOPTOSIS

XENOGRAFT CLINICAL STUDIES




TRANSLATIONAL STUDIES:
TESTING DRUG EFFECTS IN ANIMALS

XENOGRAFT




Preclinical evaluation of M30 and M65 ELISAs as
biomarkers of drug induced tumor cell death
and antitumor activity

Cancer Therapy: Preclinical

Jeffrey Cummings,’ Cassandra Hodgkinson,’
Rajesh Odedra,? Patrizia Sini,>2 Simon P. Heaton,
Kirsten E. Mundt,? Tim H. Ward,’

Robert W. Wilkinson,? Jim Growcott,?

Andrew Hughes,? and Caroline Dive’

2

Circulating Biomarkers of Cell Death After Treatment with the BH-3
Mimetic ABT-737 in a Preclinical Model of Small-Cell Lung Cancer

Dimitra Micha,! Jeff Cummings,' Alex Shoemaker,? Steven Elmore,? Kelly Foster,® Martin Greaves,’

Tim Ward,' Saul Rosenberg, Caroline Dive,' and Kathryn Simpson’

CLIN CANCER RES 14, 7304, 2008

Specific demonstration of drug-induced
tumour cell apoptosis in human xenografts
models using a plasma biomarker

M. Hagg Olofsson?®, . Culmningsb, W. Fayad®, S. Brnjic?, R. Herrmann®, M. Berndtsson?®,
C. Hodgkinson®, E. Dean”, R. Odedra®, R.W. Wilkinson®, K.E. Mundt®, M. Busk?, C. Dive" and
S. Linder®*

CANCER BIOMARKERS 5, 117, 2009
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TRANSLATIONAL STUDIES:
TESTING DRUG EFFECTS IN PATIENTS

CLINICAL STUDIES




Apoptozis Arastirmalarinin
Hastaya Y ansimasi

(Translational Research in Apoptosis)
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Olofsson HM, Clin Cancer Res, 2007
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Epithelial cell death
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Kaspazla kirilmis sitokeratinl8 (M30 antijen):

Acaba kemoterapiye yaniti belirlemede kullanilabilir
mi?




CANCER THERAPY INDUCES APOPTOSIS OF TUMOR CELLS

Concer hempy

b

ments are rele

from lumor ce

¥ PEVIVA






Cancer Investigation, 24:669-676, 2006 inform a

I 0735-7 fint £ 1532-41972 online
[SSN: 0735-7907 print / 1532-4192 online R

Copyright © Informa Healthcare
DOL: 10.1080/0735790060098 1307

ORIGINAL ARTICLE

Response to Neoadjuvant Chemotherapy in Breast
Cancer Could be Predictable by Measuring a Novel

Serum Apoptosis Product, Caspase-Cleaved
Cytokeratin 18: A Prospective Pilot Study

Mutlu Demiray, M.D.,! Engin Ulukaya, M.D., Ph.D..2 Murat Arslan, M.D.,! Sehsuvar Gokgoz, M.D.,?
Ozlem Saraydaroglu, M.D.,* llker Ercan, Ph.D..? Turkkan Evrensel, M.D.,! and Osman Manavoglu, M.D.’

Uludag University Medical School, Department of Medical Oncology, Gorukle/Bursa, Turkey.!
Uludag University Medical School, Department of Biochemistry, Gorukle/Bursa, Turkeyf
Uludag University Medical School, Department of General Surgery, Gorukle/Bursa, Turkey.?
Uludag University Medical School, Department of Pathology, Gorukle/Bursa, Turkey.?
Uludag University Medical School, Department of Biostatistics, Gorukle/Bursa, Turkeyﬁ




Percentage changes of M30-antigen at 24 hours

Mon-responders Responders

Clinical Response

Figure 4. Percentage change in M30-antigen level of responders
is significantly higher than nonresponders at 24 hours (p = 0.020).




Lung Cancer (2007) 56, 399404

available at www.scliencedirect.com

*»’ ScienceDirect

journal homepage: www.elsevier.com/locate/lungcan

The levels of caspase-cleaved cytokeratin 18 are

elevated in serum from patients with lung cancer
and helpful to predict the survival

Engin Ulukaya®*, Arzu Yilmaztepe?, Semra Akgoz®,
Stig Linder¢, Mehmet Karadag®

# Biochemistry Department of Medical School of Wudag University, Bursa, Turkey

® Biostatistics Department of Medical School of Uludag University, Bursa, Turkey

t Cancer Center Karolinska, Department of Oncology and Pathology, Karolinska Institute and Hospital, Stockholm, Sweden
4 Chest Disease and Tuberculosis Department of Medical School of Uludag University, Bursa, Turkey




Ulukaya E, Lung Cancer, 2007

Table 3 Increments in M30 antigen levels after chemotherapy

M30 antigen level (U/L) Before chemotherapy 14h after 48 h after
(n=18) chematherapy (n=18) chematherapy (n=18)

Mean (£5.0.) 97.35 (+68.30) 165.73 (£120.23) "lI’F. 97 (£570.26}
(Minimum-—ma¢imum ) 4.67-268.02) (3.89-454.59) u—h51 M)
Median [interquartile range] 102.91 [31.32-143.65] 138,39 [88.50-215.18] 77.37 [56.73-363.41]

p-Value 0.007 0.001"

Cisplatin-based chemotherapy!




* Best cut off value= 43.8 U/L (for prediction of death !)

M30 Baseline

.+ AUC=0.700
(95% CI=0.541-0.830)

* Sensitivity=83.3

* Specificity=61.5

* Positive predictive value=83.3




Serum M30 levels
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* Apoptosis promotes early tumorigenesis
Tang D et al. ONCOGENE , 2011

studies suggest that
apoptosis can exert tumor-promoting
as well as tumor-supressing functions,
in a context and cell type spesific manner.
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Chemotherapy increases caspase-cleaved
cytokeratin 18 in the serum of breast cancer
patients

Radiol Oncol 201 1; 45(2): 116-122. doi:10.2478/v10019-01 1-0006-7




M30-antigen level
(U/L)

Mean (£S.D)

(min-max)

Median

p-Value

Before
chemotherapy
(baseline level)

316 (£564)
96-2010

136

Ulukaya et al., Radiol Oncol 2011

24 h after
chemotherapy

809 (£1526)
98-4986
143

<0.05*

48 h after
chemotherapy

584 (+874)
82-2586
150

>(0.05%*




Apoptozis parametreleri kanser hastalarinda
kemoterapiye yaniti ve prognozu belirlemede
yardimci olabilirler

Holdenrieder and Stieber, Cancer Biomarkers, 2010




M30 mi yoksa M65 mi
ya da HER IKISI...?

Apoptosis or Necrosis
Or BOTH...?




M30 or M65, or BOTH ??7?

Table 4. Increased levels of CK18 in patient
serum during treatment using different agents

Treatment Increased levels of CK18
during therapy (%)

Caspase cleaved* Total*

Docetaxel 19.8 (P = 0.0089) 16.5 (NS)
(breast)

Docetaxel 18.7 (P < 0.0001) 21.4 (P < 0.0002)
(prostate)

Vinorelbine 7.2 (P < 0.001) 6.7 (P < 0.011)
(prostate)

Estramustine -1 (NS) 8.2 (P < 0.0001)
(prostate)

CEF (breast)” 12.9 (P < 0.00001) 32.7 (P < 0.00001)

*Increased median levels of CK18-Asp?®® and total CK18 (mea-
sured by the M30-Apoptosense and M65 ELISA assays).
"Increase over pretherapy levels at 72 h.

*Increase over pretherapy levels 48 h (prostate data are from ref.
13).

tIncrease over pretherapy levels at 24 h.




« M30-based basal apoptotic rate assays
reflect apoptosis accurately and are more
amenable to clinical application than

existing apoptosis assays.

Zhang, Clin Cancer Res, 2010







494 Pathophysiology and natural history

Serial changes in circulating M30 antigen, a biomarker of
apoptosis, in patients with acute coronary syndromes:
relationship with the severity of coronary artery disease
Tunay Senturk®, Ali Aydinlar®, Yusuf Yilmaz®, Arzu Yilmaztepe Oral®,
Osman Ozdabakoglu® and Engin Ulukaya®

Conclusion Serum levels of the apoptotic marker M30
peak at 24 h after AMI and reflects the extent of coronary
artery disease in this patient group. Coron Artery Dis
20:494-498 © 2009 Wolters Kluwer Health | Lippincott
Williams & Wilkins.
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VIRAL HEPATITIS

Soluble forms of extracellular cytokeratin 18 may differentiate
simple steatosis from nonalcoholic steatohepatitis

Yusuf Yilmaz, Enver Dolar, Engin Ulukaya, Semra Akgoz, Murat Keskin, Murat Kiyici, Sibel Aker, Arzu Yilmaztepe,
Selim Gurel, Macit Gulten, Selim Giray Nak




Yilmaz Y et &/. Serum biomarkers in NASH

Biomarker Definitive NASH Borderline NASH Simple steatosis Normal tissue Healthy volunteers MNo-MASH F
(m = 45) n = 24) n=9) (m =5) (nr = 49) (m = 38)

M30-antigen (IU/L) 200411831 6981371 60.1%36.8 810175 4331459 6901349 < 0.001
F Reference category < 0.001 <0.01 NS < 0.001 < 0.001
Mé5-antigen (IU/L) 362811787 2106+ 596 2153+ 782 20701474 1509 +441 2112+615 < 0.001
F Feference category < 0.001 <0.01 <0.05 < 0.001 <0.001

'P walue calculated using Kruskal-Wallis test. "Con'll_‘.a.r:',soﬂs between definitive NASH patients and other patient groups were performed by Mann-Whitney LI Test.

In summary, the results of the present study suggest
that noninvasive monitoring of different forms of CKI18
(M30-antigen and MO65-antigen) in sera of patents with
suspected NAFLD may represent a reliable tool to
differentiate defimitive NASH from simple fatty lhiver.




Jowmnal of Pediatric Gastroenterology and Nutrition
47481485 © 2008 by European Society for Pediatric Gastroenterology, Hepatology, and Nutriion and
North American Society for Pediatne Gastroenterology. Hepatology, and Nutnition

Cytokeratin 18, a Marker of Cell Death, Is Increased in Children
With Suspected Nonalcoholic Fatty Liver Disease

“Miriam B. Vos, T1Shirish Barve, TSwati Joshi-Barve, $John D. Carew, YPeter F. Whitington, and
(£ |Cmig J. McClain

Current Medicinal Clhemisiry, 2011, 18, 725-732 T25
Toward a Biochemical Diagnosis of NASH: Insights From Pathophysiology
For Distinguishing Simple Steatosis From Steatohepatitis

Y. Yilmaz*' and E. Ulukaya’

"Department of Gastroenterology, Marmara University School of Medicine, 34662 Altunizade, Istanbul, Turkey

'jDepm'nm?nr of Biochemistry, Uludag University Medical School, 16059, Bursa, Turkey




© 2009 John Wiley & Sons A/S.

Clin Transplant 2009 DOT: 100111 1399-0012 200004177 .x W W .
: Clinical Transplantation

Soluble cytokeratin 18 biomarkers may
provide mmformation on the type of cell death
during early 1schemia and reperfusion
periods of liver transplantation

Ulukaya S, Ulukaya E, Alper I, Yilmaztepe-Oral A, Kilic M. Soluble Sezgin Ulukaya®, Engin Ulukaya®,
cytokeratin 18 biomarkers may provide information of the type of cell death Isik Alper®, Arzu Yilmaztepe.oralb
during early ischemia and reperfusion periods of liver transplantation. and Murat Kilic®

Clin Transplant 2009 DOI: 10.1111/.1399-0012.2009.01177.x




Cell death in liver transplantation

LDLT
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FEPERT | Utilization of cytokeratin-
== pased biomarkers for
pharmacodynamic studies

Expert Rev. Mol. Diagn. 10(3), 353359 (2010)

Stig Linder!, Maria Cytokeratin (CK)18 is a useful serum biomarker fl:;_r the determination of cell death of epithelial-
Hégg Olofsson, derived tumors (carcinomas). ELISAs are available for £35|::_-ase—c|eaﬁ.-'ed CK18 (M30) released from
Richard Herrmann and  @poptotic cells, or total CK18 (M65) released by cells undergoing cell death by any cause. These
assays have been demonstrated to have prognostic or predictive utility in various types of

i =l OLIE l | F i a r i i ITTEr | 1] ! o

Engin Ulukaya




* Hiicre oliimii en az hiicre yasam kadar
onemlidir ve bir¢ok hastalikla veya biyolojik
durumla dogrudan 1iliskilidir.

Oliim ve yasam arasindaki denge

bozulmamalidir

Serum M30 (ve/veya M65) olclimler1 kanser
hastalarinda kemoterapinin etkinligini
izlemede, NASH hastalarinda ise ayirici tanida
limit vaat eden yeni1 biobelirteclerdir.




Tesekkurler...




Ausch C, J Gastrointest Surg, 2009
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Fas expression is associated with a better prognosis in
laryngeal squamous cell carcinoma

Asensio, 2007




Timor Hiicrelerinin Apoptozisden
Kurtulma Mekanizmalari

Fas ve Fas Ligand (Fas-L)
interaksiyonlari

“Decoy” reseptorlerinin varhgi
pS3 mutasyonu

Asir1 Bel-2 ekspresyonu ve/veya azalmis
Bax ekspresyonu

FLIP asir1 ekspresyonu (fare modelinde)

Kaspaz inhibitorlerinin asiri
ekspresyonlar1 (cl1AP2, Survivin)




Apoptosis through Death Receptors

Recruiting Domain)

l,—] DD (Death Domain) FaslL/ LIGHT TNFe LTex

DED (Death CDasL THANC E

U Effector Dormain) | \ / AF‘OEL \
Kinase s

H Dormain I ; It p 7 ) @,
Pathways

Death Signalling 4
ﬁ Perfarin
Granzyme B
—I Inhibition

Pathways
\ ! Al \ J | y
ot jlt mE RADD .

e

TRAMP/DR3

TRAIL R2/
TRAIL-R3)
DcA1

TRAIL-R4/

Fas/CD85
TRAIL-R1/
DR4

Other Signalling
FADD

BH3-containing

pro-apoptatic T < t

subfamily proteins Caspase-8 | Caspase-8 \ @ Granzyme B
Bax, st ° Caspase-2

THAHQ(

I\ /LJTEAF‘\M NF-«B

JNK - cIAP2
.Em % I—E Belo

CE

H FLIP :

Activated Adtivated e

£ Smac/Diablo Caspase-8 Caspase-8 JNK |I'Itt'||'|dt|u|'|n| Distribution
{

UsA
ALEXIS CORPORATION
Tel  1-B00-200-0065

(858) 658 ODES

[J® cytochrome ¢
) = H = Fa 1-B00-900-9224
Activation of Downstream (Effector) Caspases ™ (358) 685 o4

} &
Caspass-6 Caspase-3 Caspase-7 E E-mail alexis-usa@alexis-corp.com

I 4.4 Pis2/
Apéf- / Survivin E E Switzerland

ALEXIS CORPORATION
Tel  +41 a1 92689 82
Fax +41 61 9268970

§ : E-mail alexis-ch@alexis-corp.com
Ge

5 i . . . man
Adlivaled gt pratems Cleavage of Death Substrates Signalling Proteins SLEXS BEUTSCHLAND GrbH
L Ly RasCAP Tal  +496401 90077
G-actin D4-GDI Fax 4496401 90078
Fedrin E-mail alexis-d@alexis-cormp.com

Presenilins ifinases Cell cycle / DNA repair, efc. Uk

Gelsalin PKC3 BERCAn Cleaver FARP ALBXIS CORPORATION (UK) LTD
e FAK Complex . ICADDFF45 pRb Tel  +441945 836111

CARD Caspases  DED Caspases PAK2 Idm-2 Fax  +44 1940 836222
Caspase-1 Caspase-8 MEKK-1 Nubia E-mail alexis-uk@alexis-corp.com
Caspase-2 Caspase-10 RIP PITSLRE

Crspase4 Downstream Caspases ste . CAD/ DNA-FK ®
Caspase-5 Caspase-3 DFF4JU
Caspase-2 Caspase-6 ;
Caspase-11 Caspase-7
. B

Caspase-12 Caspase-14 DNA Fragmentation
Caspase-13 August 2000 NUCLEUS IOCHEMICALS




TRAIL-R4 decoy receptor
expression 1s correlated with decreased
survival 1n patients with prostate
carcinoma

Koksal, 2008
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The routine evaluation of p53 and Ki67 levels could be a useful
tool 1n 1dentification of patient with more aggressive disease and
contribute to a better therapeutic approach. GASTRIC
CANCER!!!

Tzanakis, 2009
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Bax mutasyonla inaktive olursa kemoterapotik ajanlarla
indiiklenen apoptozise karsi direng gelisir

LeBlanc, et al., 2002




Poor outcome 1n patients with diffuse large B-cell
lymphoma is associated with high percentage of bcl-2
and K1 67-positive tumor cells.

Jovanovic, 2009




| Pro-apoptotic members
of Becl-2 family
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Fig. 1 - Regulation of Bel-2 pathway by different miRNAs.
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Overexpression of FLIP 1s an independent
marker of poor prognosis in colorectal cancer
patients

Ullenhag , 2007
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THE CELL UNDERGOING APOPTOSIS

Triggers Modulators Effectors Substrates DEATH

1. Occupation of
death
receptors

LY

. Fas
. TNFR1 )

.DR3,4,5

2. Granzymes FADD . Caspases . Many cellular . Apoptotic body

. TRADD proteins formation
3. Growth factor FLIP DNA Phagocytosis

depletion Bel-2 family
4. Genomic ' gg;ochrome ¢
damage - Mdm?2
. Radiation Dr. E Ulukaya

. Chemotherapy




Kaspazlarin Inhibisyonu

A. Virusler

B. Selliiler inhibitorler
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Bcel-X1 ve clAP1, karaciger kanserinin gelismesinde
rol oynarlar

Fabregat, 2007




mesaj...

« M30 antijen yeni bir apoptozis biobelirteci
olarak kemoterapiye yaniti tahmin etmede
faydal1 olabilir. Fakat, rutin kullanim 1¢in
hentliz erkendir.
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