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1. KaxonOeiec: Baotkec yvoGelS
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2. O1 xakon0elec avamTOoGOVTOL TPOOOEVTIKA
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2. O1 xakon0elec avamTOoGOVTOL TPOOOEVTIKA
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2. O1 xakon0elec avamTOoGOVTOL TPOOOEVTIKA

. DVOLOAOYIKA KOTTUPU,
. Yrepmhaoio: AvEnomn tov aplfod UGIOAOYIK®OV KUTTAP®V

. Avomhacio. Kvttapoloyikd avouaia kottapa (T.y. LETAPOAEC 6TO
LEYEDOC KO YN0 TOV TUPTVA, TVPMNVICKOL, CVENUEVT] ULTMOTIKT
OpaCTNPLOTNTA)

. Kapkivopa (CX) In situ: mopeicopnon 6tov vokeipevo 16to (.y.
GUVOETIKO 16TO)

. Metaotatiké CX: amoikion 16T®V 6€ andoTooT and ToV
TPWTOTAYT OYKO.



3. O xapkivoc AEN eivatl amAd pio pdlo kakonmv

KLTTAP WOV
Tumor: the historic Tumor: current
perspective view
l,} k/’\\\\

Q

TNF i’é\;
IL-1

VEGF

IL-10

IL-6
PGE2
etc.




3. O xapkivoc AEN eivatl amAd pio pdlo kakonmv
KLTTAP WOV

Normal Pre-malignant Invasive
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De Visser et al. Nat.Rev.Can

CDA45: d€ikTnNG AEPPOKUTTAPWYV
H&E : Xpwon yia VOUKAEIKG 0CEQ Kal TTPWTEIVES




4. Genetic heterogeneity of cancer cells

Tumor: the historic Tumor: current
perspective view




4. Genetic heterogeneity of cancer cells

Colorectal tumor cells:
* heterogenous
» ~ 11,000 genomic alterations

Tumour cell genome

; ; othellal cell genome
Tumor-associated endothelial cells:

« homogenous
 ~ 79 differences in gene expression

Folkman et al., Nature Rev. Cancer, 1: 76-78, 2000
Stoler et al., PNAS, 96: 15121- 15127,1999
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5. Kowd yapaxtnprotikd (hallmarks) tng¢ xoaxonOetoc
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1. O xaxonBeiec etvor voonuato Tng ynpovonc
2. AVvOTTOGGETOL TPOOOEVTIKA
3. AvomtOeGETOL LEGO OTO HUIKPOTEPIPAALOV TOV

4. AlakpiveTal amd YEVETIKT] ETEPOYEVELN

5. Ot kakon0Eeleg €YoV KATO10 KOWVA
yopoktnplotikd (Hallmarks)
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Mechanism of Carcinogenesis:
Initiation, promotion & progression
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Cancer Arises from single or multiple cells?

monoclonal tumors polyclonal tumors
00, O @® « O@OO®
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Cancer Arises from Single Cells

 Cancers are usually clonal in origin.
[ X-Inactivation studies in human cancer]



Tumor Clonality by X-Inactivation

Heterozygous Female Zygote Monoclonal Tumor
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Tumor Clonality by X-Inactivation

migration of G6PD enzyme
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Tumor Clonality by X-Inactivation

Heterozygous Female Zygote Monoclonal Tumor
[single G6PD isoenyzme]
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Clonality of Lymphoid Proliferation

B Lymphocyte |Ig Light Chain g Kappa or Lambda
Heterogeneity Only

Plasma Cells |Heterogeneous Ig |Monoclonal Ig
Electrophoresis Spike

T Lymphocyte |Heterogeneous Homogeneous
Variable Regions Variable Regions




Cancer Arises from Single Cells - HOW??

MNormal Initiated
Cell Cell

0= @



Cancer Arises from Single Cells - HOW??

MNormal Initiated
Cell Cell

0= @

1. Naturally occurring mutations because of faults during replication
(mistakes will increase under conditions that cause replication

stress).
2. Exogenous mutagens (radiation, diet, tobacco chemicals, etc.)



2 PAAUATO OTNV QVTIYPO®N

odnyouv o€ JETAAAQYEC

Aypiou TUTTOU
utrodoxéag
Tou TGF-$8

‘3 ~TGF-B

Aypiou TUTTOU

aAAnAouyia

Glu Lys Lys Lys Pro Gly
GAA AAA AAA AAG CCT GGT

SMAD4

Atraloipn
O1-voukAeoTidiou AA

p21
p15(INK4B)

L

GAA AAA AAA GCC TGG TGA KoAoBwpévog
Glu Lys Lys Ala Trp Stop utTod0ox£ag
MeTaAAayuévn

aAAnAouyia (aTrOd6pNnON) l

N cdk
pRb active

NMadon Tou KUTTAPIKOU
KUKAOU

Figure 12.28 The Biology of Cancer (© Garland Science 2007)




MeTaAAacioyova

To TTapadsiypa Tou yovidiou P53
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MeTaAAacioyova

To TTapadsiypa Tou yovidiou Tou P53:

* 50-100 T€TOIEC DIMEPN OUMiVNG
dnuIoUpyouvTal 0TO DEPUA KABE
OEUTEPOAETITO £€KBeONG oTOV NAIO!

* O1 TTEPIOOOTEPEC avayvwpilovTal Kal
dlopBwvovTal AUECWG.

* Av dev dlopBwBouv, utTopEi va
METATTEOOUV O€ JOVIUN METOAAQYN,
ouvnOw¢ CC AOyw TauTOPEPEIAG (OTTWGS
o710 P53)

 To p53 gival oyKOKATAOTAATIKO YOVidIO
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Colon tumor progression: Vogelstein, Fearon et al.

(Science 1989)
DNA DPC4/MADH4
hypomethylation (SMAD4)
activation loss of
- 18q TSG
loss of APC - I ras ql loss of p53
normal 1 hyperplastic _V_ early—»

epithelium epithelium

Figure 11.10 The Biology of Cancer (© Garland Science 2007)



O KapKivog gival jia TToAucTadlakn,
MIKPOECEAIKTIKE O1adiIkaoia
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1.

O KapKivog gival pia JIKPO-£EEAIKTIKN O1adIKATIQ JETAOXNMATIOUOU
EVOC PUOIOAOYIKOU KUTTAPOU O€ MIA KOIVOTNTA KUTTAPWY TTOU QUCAVEI
QVECEAEYKTA.

[ToAucTtadiakn diadikaoia: Evapen, TTpoaywyn, eCEANICN.

KaBe o1adio tTpokaAgiTal atrd HETAANAYEC TTOU TTPOCdId0OUV OTO
KUTTOPO TTAEOVEKTAMATA ETTIRIWONG.

O1 yetaAAayég TrpokaAouvTal atrd QUOIKA AGBn Tou CUOTHUATOC
QAVTIYPAPNG-£TTIOIOPOWO NG (CUVETTIKOUPOUMEVWY UIKPO-
TTEPIBAAAOVTIKWV TTAPAYOVTWY), ] OTTO ECWYEVEIC TTEPIBAANOVTIKOUC
TTAPAYOVTEC.

MeTaAAQYEC ETTITPETTOUV OE OPICHEVA YOVIDIA VO ATTOKTHOOUV VEEG 1)
augnuEveC AsiToupyiec (oykoyovidia) evw UTTOPEI VO KATAOTEIAOUV TIC
(PUOIOAOYIKEC AEITOUPYiIEC AAAWY (OYKO-KATAOTAATIKG yovidia).

270 TEAIKG OTAdIA TNG OYKOYEVEDNG, TA KUTTAPA XAVOUV TTAVTEAWC
TOUC PUBNIOTIKOUG INXAVIOHOUCG EAEYXOU TNGS QVTIYPAPNG KAl
eMOIOPBWONG KAl ATTOKTOUV £CAIPETIKA AOTAON yovIdlwuaTa
(YEVETIKN ETEPOYEVEIQ).



O KapKivog gival jia TToAucTadlakn,
MIKPOECEAIKTIKE O1adiIkaoia
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2nNUavTIKn TTapatipnon. Agv £xouv OAd Ta KAPKIVIKA KUTTOPO
TNV id1a CUMTTEPIPOPA

ETepoyévela o€ KAPKIVIKA KUTTAPA JACTOU AVAPOPIKA HUE TNV EKPPACH TWV
CD44 & CD24 (CD44h/CD24'ow)

200 of these 20,000 of these

forma fail toforma
tumorina tumorina
NOD/SCID NOD/SCID

mouse mouse

remove ESA~ cells

104
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increasing CD44 expression —»

100 +— T v :
100 101 102 103 104

increasing CD24 expression —»

Figure 11.14a The Biology of Cancer (© Garland Science 2007)



ApxéEyova oteAeylaia kOttapo otnv AML

Human acute myeloid leukemia is organized as a hierarchy
that originates from a primitive hematopoietic cell

Dommioue BonngT & Joun E. Dick
Department of Genetics, Research Institute, Hospital for Sick Children and Department of Molecular and Medical
Genetics, University of Toronte, 555 University Avenue, Toronto, Ontario MSG IX8, Canada
Correspondence should be addressed to [ E.D.

Department of Genetics, Research Institute, Hospital for Sick Children, 555 University Avenue, Toronto, Ontario,
Canada M5G; 1X8

Immature CD34+/38-

> LEUKAEMIA
Leukaemia
cells
from
patients
More mature CD34+/38+

NO LEUKAEMIA

Dick and Bonnet, Nat Med 1997



ApxéEyova oteAeylaia kOttapo otnv AML
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O aplONOC TWV HETOAAAYWV CE KUTTOPO TOU QLULOTOC OLUEAVEL

ME TNV NAWKiQ

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Age-Related Clonal Hematopoiesis
Associated with Adverse Outcomes
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Total 240 855 2894 5441 5002 2300 317 86 17




APXEYOVO KOPKLVLKA KUTTOPOL KOl LETALOTOLON

O — g
/ apoptosis

_..O_.. Dg

primary tumor

metastasis

b)

O —» X
/ apoptosis

— O — o8

primary tumor \ . *@

metastasis

Figure 2

Impact of the cancer stem cell (C5C) model on the origin and biology of memswmses. (7) According to
standard cancer models, mamors are composed of heterogeneous mixtures of independent subclones,
originated by divergent genetic mutations; different subclones are endowed with different funcrional
properties, and only selected clones (dark grey cells) can migrare and form metastases. The metastasis is
predicted to be a homogeneous monoclonal expansion of an individual subclone, which in tam can
accumulate further mutations (striped and varionsly pateeraed celfs) and diverge even further from the
primary tumor. Chwerall, the model predices that primary tumors and corresponding metastases are
substanually different. (&) The CSC model assumes that inerarumor heterogeneity is mainly cansed by
cell differentiation, and that only CSCs (dark grey celis) can migrate and form overt mewstses. while
differentiated cells (fighs grey celis) undergo apoprosis



H utr60e0n TWV ApXEYOVWYV KAPKIVIKWYV
KUTTApwyV (CSC) oTOoV KOPKIVO

O1 kakon0gi1eg XapaKTnpPifovTal ATTO ETEPOYEVEIA OE
MOPIAKO KAl AEITOUPYIKO ETTITTEDO.

AtroteAouvTal A1Td KUTTAPO TTOU TTPOKAAOUV KOKONO<Ia
Kol AAAa TTOU aduvaTouv.

To TToocooTO TWV CSC dlagépel o€ OIAPOPETIKOUG TUTTOUG
KOKON0€1ag (ouxva gival TToAU XaunAo).

Ta CSC gival avOeKTIKOTEPA OTN padloBepaTtreia Kal
XnueloBepatreia. POAOG oTNV UTTOTPOTTI) TG VOOOU?



Cancer Evolution
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