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Gen kanser 1liskisi

RSV i1zole edildi

DNA virusu 1le transformasyon

RSV de transformasyondan sorumlu
dizilerin varligi, ters transkriptaz

Normal hucrelerde onkogenik diziler

[nsan tiimor hiicrelerinden elde
edilen DNA ile transformasyon

Insan kanser geni
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Rous sarcoma virus (RSV)= complete transforming virus

(R gag

pol env R

Avian leukosis virus (ALV)= slow transforming virus

(R

Defective Synder-Thelien feline sarcoma virus
(acute)
transforming

Moloney murine sarcoma




ONKOGENLER VE PROTOONKOGENLER

Normal bir genin se¢ici ¢ogalma avantaji
saglayacak bicimde mutasyonla degisiklige
ugramis, kontrolsuz ¢ogalmay1 uyaran veya
transformasyon yetenegi kazanmis sekli

DNA hasari, viriislerin etkisi gibi nedenlerle
degisiklige ugradiginda onkogen olarak islev
gosteren, genellikle hiicre cogalmasini ve temel
hiicresel i1slevler1 diizenleyen normal genler



Onkogen

Kanser

Aktivasyon mekanizmasi

Biiyiime faktorleri

V-sis

int2

Biiyiime faktor reseptérieri
EGFR

v-fms

v-kit

RET

Sitoplazmik tirozin kinazlar
SRC
ABL

G proteinleri
H-RAS

gsp

GEF

Vav

Serin/Treonin kinazlar
V-mos

v-raf

pim-1

Transkripsiyon faktorleri
v-myc

v-myb

v-fos

V-jun

v-erbA1

Gliom/Fibrosarkom
Meme karsinomu

Skuamoz hiicreli karsinom
Sarkom

Sarkom

Tiroid karsinomlari

Kolon karsinomu
CML

Kolon,akciger,pankreas karsinomlari
Tiroid adenomlari

Hematopoietikhiicreler

Sarkom
Sarkom
T-hicreli lenfoma

Myelositomatosis karsinomu
Myeloblastosis
Osteosarkom

Sarkom

Eritroblastosis

Surekli aktivite
Surekli aktivite

Gen amplif. /| Ekspresyon artigi
Surekli aktivite

Surekli aktivite

Gen yeniden diizenlenmesi

Surekli aktivite
Gen yeniden diuzenlenmesi

Mutasyon
Mutasyon

Gen yeniden dluzenlenmesi

Surekli aktivite
Surekli aktivite
Surekli aktivite

Deregiilasyon
Deregiilasyon
Deregiilasyon
Deregiilasyon
Deregiilasyon




Onkogenler ve hucredeki 1slevleri
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acting via tyrosine-specific proteins associated tyrosine.specific
protein-kinase activity protein kinases
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receptor lerbA)
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grotein kinasos factor recoptors specific
\ protein kinases




BlUylme Faktorleri

Asidik FGF
Bazik FGF
FGF-5




Otokrin stimiilasyon
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Tirozin kinaz aktivites: gosteren
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[elPDGE receptor
Cncogene protein

Kinase
oStk iwil}'
active

EGFR / v-erbB

Ligand-binding

domain No ligand-binding
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Normal EGF receptor — v-erbB oncogena product

Wild-type

recaptor M Kinase ) COOH
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Reseptorler

Tirozin Kinaz

EGFR
erb B2
fms
ret
met

Sitokin reseptorleri
Eritropoietin
Trombopoietin
B-Altyapis: (IL-3,I1L5,GM-CSF)
Prolaktin

G proteinleri ile etkilesen

reseptorler




Reseptorler ve aract molekiiller

Reseptor / Hormon Araci1 molekiil

B1, B2, B3 Adrenerjik G Protein / siklaz

al, a2 Adrenerjik G Protein / PLC- B / siklaz
M1 Muskarinik G Protein/ PLC-

D2 Dopaminerjik G Protein / PLC- B / siklaz
Histamin G Protein/ PLC-
Angiotensin G Protein / PLC- B
Vasopressin G Protein/ PLC-
Calcitonin G Protein / siklaz
Paratiroid Hormone G Protein / siklaz
Prostaglandin E2 G Protein / siklaz

-SH G Protein / siklaz

TSH G Protein / siklaz

L H G Protein / siklaz




G Proteinleri ile sinyal 1letimi

adenylyl phospho- adenylyl
cyclase lipase C-B cyclase
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Inactive
Toayrrm

"~ GDP

Al iwe
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Some Mutations in ras Genes from
and Resulting Amino Acid Changes

Ha-ras
normal
Harvey sarcoma wirus
bladder tumor (T'24)
lung tumor (HS52492)
Ki-ras
normal
Kirsten sarcoma wvirus
colon tumaor (SWas0)
lung tumor (Calu)

N-7ras
normal
neuroblastoma (SK-IN-SI11H)
malhignant melanoma (Mel)
lung carcinoma (SW1271)

Viruses and Human Tumeor Cell Lines



Ras sinyal yollar1 ile uyarilan olaylar
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Sinyal molekdlleri

G Proteinleri

ras gsp gip
Sitoplasmik tirozin kinazlar

Src abl Ick
Ser/Thr kinazlar

raf-1 MOS pin-1

Transkripsiyon faktorleri
fos jun ets




Oncogenic variants may activate or inactivate transcription
Mechanism of factor

JunFos

A N Ligand binding activates
_ f'\(:;tjlant]:g 85 thyroid hormone receptor
i as dimer with RXR
Phosphorylation of re by | ( )
1-kB releases NF-kB ‘

Function of oncogenic factor

v-Rel has lost regions needed
- to stay in cytoplasm

; v-Erb_A r_was lqst
v-Jun & v-Fos have terminal~ TH-binding site

i — . “w truncations and point mutations

VO i BSVENR

VN a.a aNTENE

v-Rel may prevent p65/p50
from forming dimer and/or
activating transcription

v-Jun and v-Fos activate
target genes without
responding to controls

v-ErbA inhibits transcription
instead of activating it

©virtualtext www.ergito.com



Hedef genler

Hormon baglama

Protein etkilesim

AP-1

c-erb A(T3R)

Aktivasyon

+

Dimer
Aktivasyon

[nhibisyon

v-erb A

[nhibisyon

Dimer
[nhibisyon

Etkilesmez
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l Transkripsiyon

l Translasyon

Siirekli c-myc protein ekspresyonu
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Transkripsiyonun
Transkripsiyonun baskilanmasi
aktivasyonu




Bcl ailesi

 Proapoptotik « Antiapoptotik
* bax » Bcl-2

* bad « Bcl-XL

* bcl-Xs * Mcl-1

* bid « Al

e bim

[ 1

A



ONKOGENLERIN AKTIFLESME YOLLARI

Gen amplifikasyonu Mutasyon

Kromozom diizenlenmeleri Gen flizyonu

mutant normal protein asir: reglilator dizilerin gen filiizyonu sonucu
hiperaktif ekspresyon etkisiyle normal normalden farkl:s,
protein gende ekspresyon asir1 aktivite gosteren
artisi protein
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= <7 ™ Gen amplifikasyonu

TUumor Gen %
Ndroblastoma N-myc 25
SCLC L-myc 20
Glioblastoma erb Bl 30-50
Sarcoma mdm?2 10-30
Meme Ca. erb B2 30
Serviks Ca. myc 25-50

Bas boyun CCND1 50




Cenlromers
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Breakpaint

IgH enhancer
]

Immunoglebulin heavy
chain gene {IgH)

Human . Mol active in B ymphocyles

chromosome 18 // & //
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Fusion gene

8.5 kb BCR/ABL mRNA ‘
Up-regulated expression of
structurally normal MYC protein
p 210 fusion protein (exon 1 is noncoding)

(constitutionally active tyrosine kinase)

Proteinde degisiklik Gen ekspresyonunda artis
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Kromozomal duzenlenmelerle ortaya c¢ikan kimerik molekuller

Tumor

KML

Ewing sarcoma
Ewing sarcoma

Malin melanom

Liposarkom

AML

Papiller tiroid ca

Pre-B hucr. ALL

ALL
ALL
ALL
ALL

Akut promiyel. I6semi

Alveoler RMS

Duzenlenme

1(9;22)(g34;911)
t(11;22)(924;912)
1(21;22)(q22;912)
1(12;22)(q13;912)
t(12;16)(q13;p11)
t(16;21)(p11;922)
inv(1)(g21;931)
t(1;19)(q23;p13.3)
t(X;11)(913;923)
t(4;11)(q21;923)
1(9;11)(q21;923)
t(11;19)(g23;p13)
t(15;17)(922;q12)
t(2;13)(035;q14)

Kimerik gen

BCR-ABL
EWS-FLI1
EWS-ERG
EWS-ATF1
FUS-CHOP
FUS-ERG
NTRK1-TPM3
E2A-PBX1
MLL-AFX1
MLL-AF4
MLL-AF9
MLL-ENL
PML-RARA
PAX3-FKHR

Urlin

Tirozin kinaz
Transkripsiyon faktorU
Transkripsiyon faktoru
Transkripsiyon faktoru
Transkripsiyon faktoru
Transkripsiyon faktoru
Tirozin kinaz
Transkripsiyon faktoru
Transkripsiyon faktoru
Transkripsiyon faktoru
Transkripsiyon faktoru
Transkripsiyon faktoru
Transkripsiyon faktort + RAR

Transkripsiyon faktoru



Kanserde mutasyon tiirleri Somatik mutasyonlar

B Transiocations
n Non transiccations

.Somatic [Jcemine [ Both » [ 8ot

- Dominant D Recessive

Germline Somatic

Dominant ve resessif mutasyonlar




ONKOGEN TUMOR SUPRESSOR

- 1slev kazanci - 1slev kayba1

- ckspresyon artis1 - ekspresyonda azalma
- aktif protein - Inaktif protein

- dominant - 1k allel kaybi

- hiicre farki yok - hticreye gore etki



TUMOR SUPRESSOR GEN

PROTEINLERI
Hucre siklusu

PRB, p53, pl6
Sinyal tletimi

APC. NF1
Gen ekspresyonu

WT1, VHL
DNA Onarimi

hMSH2, hMLH1, BRCA1




Cell cycle Cyclin/CDK RB phosphorylation RB target status Gene
phase expression status expression
No RB .
Go phosphorylation _@@_ Silenced
N~ . .
Xpression
. > :
. CyclinD?4 Phosphorylation R i |F\ of e.g. cyclin E
CDK 4/6 * of C terminal of RB = 7]
& Cyclin E f Expression
yeln Phosphorylation :
: of e.g. cyclin A
CDK 2 * of A domain [P]
3 RB 7]
Expression
; of genes for
p @ Cyslin At DNA synthesis
S
7
. Cyclin
7 B/ECDC2

Mitosis
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Proliferasyon Onarim Apoptozis Proliferasyon




P53 PROTEIN

a2 I 355 367| 393

transactivation sequence-specific DNA binding oligomerization

basic domain

TFIID - TBP SV40 T antigen TFIIH - ERCC2/XPB
dTAFII40/hTAFII31 ERCC3/XPD
dTAFII6O ERCC6/CSB

TAFIIH - p62 TFIID - TBP

mdm-2

RPA

AdE 1B S5kD

Gasl




Mutant p53 normal proteinin 1slevini engeller

wild-type :
p53 subunit Aktif

R
o
oRQ

' . . Inaktif

R

mutant
p53 subunit

» Apoptozis yolagi ¢alismaz
* Hiicre dongilisii onarimsiz devam eder
* Mutasyonlarin ve kromozomal degisikliklerin orani artar
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HNPCC mutation

FAP
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Lifetime risk (%)
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REPLIKASYON ONARIM GENLERI VE HNPCC

Gen Kromozom % HNPCC
hMLH1 3p21.3 % 50-60
hMSH?2 2P16 % 30-35

AMSH6 2p16 % 5-20




OVHL

 HIF-1la ile etkilesim

VEGF,PDGF, TGF- a uyarisini engeller
* Elonginler ile etkilesim

Transkripsiyonu durdurur

proline

hydroxylase degradation

in proteasome
Ga® — Uab
+ O, recognition ubiquitylation
. and binding by
normoxia PVHL and two
other proteins
QP o~

HIF-1x HIF-18

S Gl -
P P/ N/ N NN /4

VEGF gene




NF1

NF2

WT1

BRCA

(Norofibromin) GAP, ras aktivitesinin
dizenlenmesi

(Merlin), Aktin-membran baglantisi,
hicre-membran etkilesimi

Erken ¢ogalma sinyalinin baskilanmasi,
apoptozis inhibisyonu, p21 sentezinin
uyarimi

radl/DNA kiriklarinin onarimi, transkrip-
siyonun regulasyonu, hucre siklusu,
protein yikimi, p21 aktivasyonu




DNA HIPERMETILASYONU

Gen

p16/NK4
APC/B-Catenin
hMLH1
DAPK/VHL
BRCA1
p14ARF

P73

TUumor tip1

Cesitli tiimorler
Solunum/Sindirim

Kolon, mide, endometrium
Bobrek, hemanjioblastoma
Meme, Over

Kolon, mide

Losemi, lenfoma



