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Tumor immunitesi

e Tumor hiicreleri normal hiicrelerden farkh olarak bir
immun yanit olustururlar:

- CunklU normal htcreden farkli bazi antijenik
Ozelliklere sahiptirler.

Tumor immunitesi tm hicrelerini korur, ayrica
tm hucre varyantlarinin secimini saglar.



 Sitotoksik T lenfositler (CTLs) timore
karsi en 6onemli immin defans
mekanizmasi.

* CTLS ler “MHC class I” molekuller;i
tarafindan sunulan sitoplazmik
proteinlerin peptitlerini tanir.



Tumor antijenleri

* Bozulmus sitoplazmik protoonkogen ve
tumor supresor gen urlinleri (RAS, p53, BCR-
ABL, vd.), diger bazi sitozolik proteinler MHC
Class I tizerinden CTLs (CD8+T) tarafindan
taninir; En temel yol!

* Ayrica; tumor hlcresi fagosite etmis antijen sunan
hicreler MHC class Il yolu Gzerinden CD4+T
hicrelerini aktive edebilir.



Diger timor antijenleri;

Direkt timor hicresi transformasyonu ile iliskili
olmayan mutasyona ugramis diger genlerin trinleri

TUamor hicresinde artmis ya da bozulmus self
proteinler

Onkojenik viruslar tarafindan tretilen timor
antijenleri (6rn: E6, E7, EBNA)

Onkofetal antijenler (carcinoembryonic antijen:CEA;
Alfa-fetoprotein:AFP)

Bozulmus hiicre yizey glikolipidleri ve glikoproteinleri
(gangliozidler:GM2, GD2, GD3; musinler:CA125,
CA19-9, MUC], vd.)

Hlcre tipine 6zgu farklilasma antijenleri; 6rn B
hiicresi icin CD20.



Normal host cell
displaying multiple
MHC-associated
self antigens

No T-cell
response

EXAMPLES

Tumor cells
expressing
different
types of tumor
antigens

Mutated

self protein CD8+ CTL

Protein variants created by
driver or passenger mutations

Overexpressed

or aberrantly
expressed
self protein

CD8+ CTL

Overexpressed: tyrosinase

Aberrantly expressed: cancer-
testis antigens (MAGE)

Virus
Oncogenic antigen-
virus specific

P cDs+CTL

Human papilloma virus E6, E7
proteins in cervical carcinoma;
EBNA proteins in EBV-induced
lymphoma

Robbins 10th Ed.




Antitimor effektor mekanizmalar

CD8+ sitotoksik T lenfositler:

* Insanda virus ile iliskili tim®orlere karsi
koruyucu rolleri gésterilmistir.

HPV iliskili timorlerde
EBV iliskili Burkitt Lenfomada



Antitumor effektor mekanizmalar-2

* NK hicreleri; 6nceden sensitizasyona ihtiyac
olmaksizin timor hicrelerine hasar veren
lenfositler (IL-2 ve IL-15 ile aktive olur).

Bir cok timor MHC | ekspresyonunu azaltir. NK
hicreleri 6zellikle bu durumda etkili.



Antitimor effektor mekanizmalar-3

* Makrofajlar: Reaktif oksijen metabolitleri ile
tm hucrelerini ortadan kaldirir.

T hc ve NK hicreleri tarafindan salinan IFNy
glcli makrofaj aktivatorda.



Bir ¢cok gliclii anti-tumor mekanizma
timor gelisimini engelleyebiliyor
mu?



Immiin denetimin oldugunun énemli kanitlari;

e Konjenital immun yetmezlik durumunda kanser sikligi
200 kat yuksektir.

* AIDS’ de kanser sikligi artar

* Transplantasyon nedeniyle immunsupresyonu olan
hastalarda kanser riski artar

Immiin sistemin etkisi azalinca

' kanserler ¢cogalir



Ancak;

Pek cok kanser immunkompetan bireylerde
gelismekte

|

Kanser hucreleri immun denetimden
kacmanin bir yolunu bulur



Immiin sistemden kacmanin yollari;

 Tumorde antijen negatif subklonlarin selektif olarak
blyumesi

« MHC molekil ekspresyonunun kaybi ya da azalmasi

* ImmunsUpresyon; onkojenik ajanlar (kimyasal,
radyasyon vd), tm ve tm Urunleri (TGF-beta; potent
immunsupresan, IL10, PGE2, VEGF)



Immiin sistemden kacmanin yollari;

* Immunregilatdr yolak aktivasyonu: T hc yuzey
proteini PD-L1, -L2 upregulasyonu — PD1
upregulasyonu ve Thc inaktivasyonu

Inhibited

B Tumor tissue

* Antijenin baskilanmasi

* CTLs apopitozu



ANTITUMOR IMMUNITY

IMMUNE EVASION BY TUMORS

Tumor T-cell specific

cell for tumor antigen

T-cell recognition

Tt{[mor of tumor antigen
antigen leading to T-cell
activation
MHC molecule
Failure to produce tumor antigen
) Lack of
Antigen-loss T-cell
variant of recognition
tumor cell of tumor
Mutations in MHC genes or genes needed
for antigen processing
= Lack of
Class | 9 T-cell
MHC-deficient ) @ recognition
tumor cell of tumor

Production of immunosuppressive proteins

or expression of inhibitory cell surface proteins

Inhibitory ligand  Inhibitory receptor

Inhibition
of T-cell
activation

Immunosuppressive cytokines
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Tuamor sikhgi, cevresel faktorler
ve genetik yatkinlik



 ABD’de 6lumlerin yaklasik %25’i kanser
nedenli

En sik gorilen malign tm:

* Erkekte; prostat, AC ve kolorektal Ca.
 Kadinda; meme, AC, kolorektal Ca.



A. 2019 ESTIMATED CANCER INCIDENCE BY SITE AND SEX

B. 2019 ESTIMATED CANCER DEATHS BY SITE AND SEX

Melanoma
of skin

Oropharynx
2 Lung, bronchus

Pancreas
Kidney

3 Colon and
rectum

Urinary
bladder

] Prostate

Leukemia

Non-Hodgkin
lymphoma

All other sites

Men 870,970

6%

4%
13%
3%
5%
9%
7%
20%
4%
5%

24%

Women 891,480

5%

4%
13%
30%
3%
3%
7%

3%
7%

4%

21%

Melanoma
of skin

Thyroid
Lung, bronchus 2
Breast ]
Kidney

Pancreas

Colon and
rectum

Ovary
Uterine corpus 3

Non-Hodgkin
lymphoma

All other sites

Lung, bronchus
Esophagus
Liver, bile duct
Pancreas
Kidney

Colon and
rectum

Urinary bladder
Prostate

Leukemia

Non-Hodgkin
lymphoma

All other sites

Men 318,420

24%
4%
7%
7%
3%
9%

4%
10%
4%
4%

24%

3%
23%
15%
4%
8%
8%
5%
4%

4%
3%

23%

Women 282,500

Brain

Lung, bronchus
Breast
Liver, bile duct

Pancreas

Colon and
rectum
Ovary

Uterine corpus

Leukemia

Non-Hodgkin
lymphoma

All other sites
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RATE PER 100,000 MALE POPULATION
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RATE PER 100,000 FEMALE POPULATION
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IA. Worldwide variation of cancer incidence in males

Most common
lcancer:

[ Prostate
™ Lung and bronchus

Colon and rectum
I Kaposi sarcoma
Il Esophagus
[ Non-Hodgkin lymphoma
Leukemia

Rate per 100,000:
>80.3
59.7 - 80.2

Il 46.8 - 59.6

7] 38.7-46.7
25.7 - 38.6
<25.6

|| No data
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Cografik ve Cevresel Faktorler

* |rk ayri bir biyolojik degisken degildir, ancak
belirli kanserler icin risk altindaki gruplar
tanimlayabilmektedir

* Farkli cografyalarda spesifik kanserlerin
insidansi ve 6lim oranlari farkl

-Mide Ca. Japonya’da ABD’den 7 kat fazla

-Deri Ca. (melanoma basta) Yeni Zellanda’da
Izlanda’dan 7 kat fazla

* Bir cok cografik farklilik cevresel faktorlerle
iliskili



Cografik ve Cevresel Etkenler

Asbestoz, erionit- malign mezotelyoma

Beta naftilamin (boya sanayi)-mesane kanseri
Vinil klorid (plastik sanayi)-anjiyosarkoma
Percival Pott (1775):

— Baca temizleyicilerinde-skrotal kanser



Agents or Groups of
Agents

Arsenic and arsenic
compounds

Asbestos

Benzene

Beryllium and
bervllium
compounds

Cadmium and
cadmium compounds

Chromium
compounds

Nickel compounds

Radon and its decay
products

Vinyl chloride

Human Cancers for Which
Reasonable Evidence Is Available

Lung carcinoma, skin carcinoma

Lung, esophageal, gastric, and
colon carcinoma; mesothelioma

Acute myeloid leukemia

Lung carcinoma

Prostate carcinoma
Lung carcinoma

Lung and oropharyngeal
carcinoma

Lung carcinoma

Hepatic angiosarcoma

Typical Use or Occurrence

By-product of metal smelting; component of alloys, electrical and semiconductor devices, medications
and herbicides, fungicides, and animal dips

Formerly used for many applications because of fire, heat, and friction resistance; still found in
existing construction as well as fire-resistant textiles, friction materials (i.e., brake linings),
underlayment and roofing papers, and floor tiles

Principal component of light oil; despite known risk, many applications exist in printing and
lithography, paint, rubber, dry cleaning, adhesives and coatings, and detergents; formerly widely used
as solvent and fumigant

Missile fuel and space vehicles; hardener for lightweight metal alloys, particularly in aerospace
applications and nuclear reactors

Uses include vellow pigments and phosphors; found in solders; used in batteries and as alloy and in
metal platings and coatings

Component of metal alloys, paints, pigments, and preservatives

Nickel plating; component of ferrous alloys, ceramics, and batteries; by-product of stainless-steel are
welding

From decay of minerals containing uranium; potentially serious hazard in quarries and underground

mines

Refrigerant; monomer for vinvl polymers; adhesive for plastics; formerly inert aerosol propellant in
pressurized containers

Stellman JM, Stellman SD: Cancer and workplace, CA Cancer J
Clin 46:70, 1996




Infeksiyoz ajanlar
Obezite

Asiri alkol kullanimi; orofarenks, larenks,
d6zofagus Ca., siroz gelimi sonrasit HCC
Sigara; AC, agiz, farenks, larenks, 6zofagus,
pankreas ve mesane Ca.

Asiri alkol+ sigara kullanimi: Kanser riskini daha
da artiriyor.



Risk faktorleri: Yas

Yasam suresi uzadikca, insanlar daha ileri
vaslara erisebildikce, kanserin gorilme sikhgi
artar (>55yas):

— Daha énce baska bir seyden 6lmediysen
kanserden 6lme riskin yliksektir

Karsinojenlerin kimulatif etkileri
Hlcrelerin bolinme sayisinin artisi

Yasla birlikte olusan metabolik hormonal
etkiler



Kazanilmis predispozan faktorler

-Kronik inflamasyon
-Preklirsor lezyonlar
-Immin yetmezlik durumlari



Kronik inflamasyon ve kanser;

* Kronik epitelial hasar cogunlukla metaplaziye
neden olur. Erken donemde adaptif yanit.
Ancak suire uzarsa (yillar,on yillar) hticrelerin
onkojenik mutasyonlara acik hale gelir.

* Kronik inflamasyon; Ulseratif kolit, Crohn
hastaligi, H.pylori gastriti, viral hepatit, kronik
pankreatit

— Sitokinler, mutasyona acik kok htcresi
havuzunda artis, reaktif oksijen trunleri



Kronik inflamasyon ile iliskili kanser gelisimi;

Asbestozis, Silikozis, bronsitis: Mezotelyoma, Ac Ca
Sistit, mesane inflamasyonu: Mesane Ca.

IIBH: Kolorektal Ca

Liken sklerozis: Vulvar yassi hc Ca

Sialadenit: Tukrik bezi karsinomu

Sjogren Send., Hashimato tiroiditi: MALT lenfoma
Hepatit (HBV, HCV): Hepatoselliler karsinoma

ReflU 6zofajiti, Barrett Ozofagus: Ozofagus karsinomu
Kronik kolesistit: Safra kesesi karsinomu

Kronik servisit (HPV iliskili): Serviks karsinomu



* Preklrsor lezyonlar;

-Kronik atrofik gastrit; solar keratoz; oral kavite,
vulva ve penisin [6koplakisi, Barrett 6zofagusu,
endometrial hiperplazi

- Benign neoplazi de prekanserdz olabilir;
kolonun vill6z adenomu, boyutu buytduikce
kanserlesme olgularin yaklasik %50’sinde ortaya
cikar



Kansere Genetik Yatkinlik

e Tumorlerin yaklasik %10’u kalitimsal
mutasyonlarla iliskili

* Ailesel kanserlerle iliskilendirilen genetik
mutasyonlar ayni timorun sporadik
formlarinda da goralur.



* Kansere genetik yatkinlik;

1-Otozomal dominant kalitimsal kanser
sendromlari

2-Defektif DNA tamir sistemlerinin kalitimsal
otozomal resesif sendromlari

3-Ailesel kanser



1-Kalitimsal Kanser Sendromlari

Gen Kalitilan hastalik

RB Retinoblastoma

P53 Li-Fraumeni send.
P16INKA4A Melanoma

APC FAP

NF1, NF2 Norofibromatosis 1,2
BRCAL, BRCA2 Meme, over tm
MEN1, RET MEN 1, 2

MSH2, MLH1, MSH6 HNPCC




2-Defektif DNA tamir sistemlerinin
kalitimsal OR sendromlari

Kseroderma pigmentosum
Ataxia-telenjiektazi

Bloom sendromu

Fanconi anemisi

HNPCC




3-Allesel Kanser

Meme kanseri
Over kanseri
Pankreas
Kolon kanseri
Beyin tm
Melanoma
Lenfoma




* Ailesel Kanserin Ozellikleri:

Erken yasta gelisir

2 ya da daha cok yakin akrabada bulunur
Cogunlukla multiple veya bilateral timorler gelisir
* Spesifik fenotipik 6zellikleri yok

* Gecisyolu?

* Kardesler arasinda risk diger kisilere gére 2-3 kez
fazla



Kanser sadece yaslilarda mi
gorulur?



* Gencler hatta cocuklar, bebekler kanser
olabilir

e LOsemiler

* Retinoblastoma



Yaslara Gore Kanserden Olim

Total 15 alt1 15-34 34-54 55-74 75 ve ustl
E |Akciger |Losemi Akciger | Akciger | Akciger Akciger
K | Akciger |Losemi Meme Meme Akciger Akciger
E |Prostat SSS tim Lenfoma |Kolorek. |Kolorek. Prostat
K |Meme SSS tim | Losemi Akciger | Meme Kolorek.
E |Kolorek. |Endokrin SSS tim. | Lenfoma |Prostat Kolorek.
K |Kolorek |Endokrin Servix Kolorek. |Kolorek. Meme
E |Pankreas |Lenfoma Kolorek. |SSS tim. |Pankreas |Pankreas
K | Pankreas | Kemik- SSS tim. | Over Over Pankreas

eklem

E |[Lenfoma |Y. doku Y. doku Pankreas |Lenfoma |Losemi
K |Over Y. doku Lenfoma | Servix Pankreas Lenfoma




e Kaynak:

Robbins and Cotran; Pathologic Basis of
Disease. 10th Ed. Chapter 7 -Neoplasia
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