. e o I

Prof.Dr. Selma Yilmazer

of.Dr. Turgut Ulutin.



Genetlc Basus of Cancer

Nonletha ‘genetic damage lies at the
heart of carcinogenesis
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"Tancer cells dlsplay abnormalltles IN
the mechanism that regulate
cell proliferation, differentiation
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Dominant effect —~
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Cancer cells are not sensitive to

= Density dependent inhibitien of
cell proliferation
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Continues
Normal cells proliferate in culture until they reach a finite cell density, at which
point they become quiescent. Tumor cells, however, continue to proliferate
independent of cell density.




Properties of Cancer cells

~ = RedUiced requirements for.
S
Growth factors
= some produce GFs; autostlmulatlon

autocrine GF production -
- Abnormalltles In intracellular S|gnaII|ng




Cancer cells are insensitive to

= continue moving after contact with their
neighbors, —

o

" migrate over adjacent cells,g-rﬁWing

multilayered patterns i
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= 1ess adheQV?ﬂT&n—normal cells

._=_—:——'-
= |ess regulated by cell-cel, cell-matrix

Interactions
= have spherical shape
(changes In cytoskeleton)
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e« Secrete proteases (i.e collagen

e digest extracellular matrix components
i.e.basal lamina
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Promote Tmmatron—of new blood vessels
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= Fail to undergo apoptosis (Immortal)
Normal cells divide 50 times in culture.




Metastasis
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= Enter blood circulation

= Migrate to distant regions

= Produce secondary tumors
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death or apoptosis

= The DNA repair genes -




llechanisrms which convert a proto-
~oncogene into an oncogens
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ﬁ=€-h-a11g-es—in—the Structure of PrOte-0NCOGENES
(point mutation ,translocation,deletion)
Abnormal gene product

= |.e.Translocation;Philadelphia chromosome (chronic
myelogenous leukemia

%ﬂtion by,gene amplification -
\ormal - -

N-myc amplification (700 times increase )
In neuroblastoma
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Oncogene activation by translocation

et

—1= PﬁTedeIphla“Ghﬁfmasome
(chronic myelogenous leukemia)
Chromosome 9 (abl) and Chromosome 22(bcr)
Bcr/abl fusion=
2-Burkitt lenfoma

)some 8 (c-myc) and C




iki kopya turmor- baskilayici her ikl tumaor baskilayc
gen gen inaktif
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iki kopya tek hir proto-onkagen
proto-onkogen hiperaktif yapan {(onkagenik)
mutasyon
NORMAL HUCRE ASIRIHUCRE ASIRI HUCRE

COGALMASI COGALMASI COGALMASI




DELESYON VEYA NOKTA GEN AMPLIFIKASYONU KROMOZOM YENIDEN
MUTASYONU DUZENLENMESI
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Aibia = peeereeeea el oy S e -
——— CE====== fha
normal normal proteinin gok e =
miktarlarda yiiksek miktarlarda yakindaki bir yiikselticinin aktif olarak
yapilan hiperaktif iretimi I{enhancer} normal tr:qnskril}siy?nu yaptlan
protein proteinin yiiksek bir gen ile fiizyon veya

miktarda iiretimine  filZyon proteininin
sebep olmas hiperaktif olusu

e —

-

B

-

= Mechanisms which convert a proto-encogene into

an oncogene
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== Oncogene activation
“Py:chromoesome
translocation

(chronic myelogenous
leukemia)

Philedelphia
chromosome



22. kromozomdaki ber geni 9. kromozomdaki abl geni
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kirnllma noktasi \ / kirllma noktasi

Ph' TRANSLOKASYONU

|

* I b:riabi genlerinin

I flizyonu

TRANSKRIPSIYON

|

S o 1 A bitlesmig berfabl mRNA's:

TRANSLASYON

|

[ 1 BeriAbl fiizyon proteini

Chromosome translocation converts abl
protooncogene into oncogene



Activation by gene amplification (myc amplification)
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-~ Growth Factor Genes:
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= C-siS (PDGF heavy chain) , v-sis mutant
astrositoma,osteosarcoma.

(PDGF expression) Autostimulation . —
GF receptors

= erbB ; EGF receptor (Breast carcinoma)

GTP hindingipreein)mutantinicelontCa, pancreas Ca
FRegulatory Proteins —
= Myc,Jun,Fos




Urnor suoress

R——— - e

- e ——

— S‘fety dewt@‘mﬁbcheck pomt

H

= |n the presence of DNA damage p53
Increase and stop cell division

= Allow time to repair DNA




s -~L0§sof funCl’IUTﬁTﬁjtatlonS | = i
,g:-.’-a—L

= |_oss of both of the alleles (recessive)
= Most frequent mutation in human cancers
= |[ncrease genetic instability
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~ = inherited childhood :éy tumor

= Rb protein is phosphorylated by
cdk4,6/cyclin D

= |_oss of function results in tumor. -
development
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Urnor supressor genes
2 Wilmns Jurnor \Jr)f AL F)

expressed in Fetal Kidney

= Mammary cancer
=BRCAL~..
—~BREAZ

DNA repair)




auses of genetic damage (rmutatior

-~ Environmental agents
a-Carcinogenic chemicals

= Tobacco smoke (cause of 80 to 90 % of lung
cancers) —

smoking Is responsible for ~ 1/3'ef all'cancer
deaths

flatoxins(A potent liver carcinogen produced by
I TP SSSE -




auses of genetic darmage (rnutziion
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b-Radiation. ——

~ solar ultraviolet radiation major cause of skin
cancer
c- Viruses

tumor Viruses: ~
= Hepatitis B virus ; liver cancer)
100 fold increased risk of liver cancer)
T 2 :
"L papllloma Vv ,Cervical cance. -
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