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Imunitni system vs. nador

e Imunitni system je posledni prirozeny
nastroj organismu jak eliminovat vlastni
bunky ktere se vymkly kontrole

e do boje proti nadorovym bunkam je
zapojena vetsina jeho likvidacnich
mechamismu



Rozpoznani nadorové bunky

e geneticka podstata vzniku nadorovée bunky
zpusobuje odliSnosti v sekretovanych,
membranovych a nitrobunecnych molekulach

e Nadorove antigeny
e Nepritomnost nekterych molekul



Nadorove antigeny

Nadorove specificke antigeny

* nevyskytuji se na normalnich bunkach
» produkty mutovanych genu,antigeny onkogennich
vir

» odliSna glykosylace proteinu

e |diotypy myelomu a lymfomu

S nadorem asociovane antigeny

 odlisna kvantita exprese Ci zmena v casove nebo
mistni expresi

 AFP, CEA, MAGE 1,HERZ2/neu, CALLA, hTERT,
MUC 1, RHAMM, WT, PR 3




Mechanismy eliminace
nadorovych bunek

vrozene

* NK (nature killer) a NKT bunky

* interferony

 aktivované makrofagy,neutrofilni granulocyty
* komplement

ziskane
* specifickeé protilatky
* Tc (cytotoxicke) lymfocyty




NK bunky

Rozpoznani

Activating receptors

KLR

KIR-2DS KIR-3DS NKG2C CD94

Inhibitory receptors

KIR-2DL KIR-3DL NKG2A,B CD94

Figure 2-58 Immunobiology, 7ed. (© Garland Science 2008)
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NKT buiiky

* T lymfocyty CD161 pozitivni

* maji TaP — 3 je prednostne urcen genem V311
* reaguji CD1d receptorem na cilovych bunkach
* CD1d — strukturne i funkcné podoben HLA |
molekule

* vazebné misto a antigenni fragment je vetsi a
nenese elektricky naboj = jsou schopny vystavit
lipidovy i glykoproteinovy antigenni fragment

* NKT buniky dokazi zabijet buriky mnohych
nadorovych linii
* Produkce cytokynu- jak IFN-y tak 1L-4



Interferony
Prvni trida

*q, B, w

* jsou produkovany vetsinou jadernych bunek
* maji anti-proliferacni ucinek

* aktivuji rozklad RNA

Druha trida

°Y

* tvori je Th1 bunky, NK bunky, Tc bunky
* Zvysuji expresi HLA |

 usnadnuji eliminaci pomoci Tc




Aktivované makrofagy

e TAM- s tumorem asociované makrofagy

e Migruji do mista nadoru a jsou-li dostatecne
spravne aktivovany dokazi zabijet nadoroveée
bunky

e IFN-y (Th1,NK, Ty0)

Komplement

® byla prokazana rozdilna exprese komplement
regulujicich povrchovych proteinu u nékterych
nadorovych bunek



Tc lymfocyty
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Imunitni system a rozvoj
nadoru

e skupina Th1 cytokinu (IFN-y, TNF-a,IL-18)
blokuji angiogenezi a zvysuji pocCet
adhezivnich molekul (ICAM-1) brani tvoreni
metastaz

e TAM-pomoci proteolytickych enzymu naopak
vznik metastaz usnadnuji



dozoru

Mechanismy uniku imunitnimu

Mechanisms by which tumors avoid immune recognition

Low Tumor treated as Antigenic Tumor-induced Tumor-induced
immunogenicity self antigen modulation immune suppression privileged site
Antibody against || Factors (e.g., TGF-B)

No peptide:MHC
ligand
No adhesion
molecules
No co-stimulatory
molecules

Tumor antigens
taken up and
presented by APCs
in absence of
co-stimulation
tolerize T cells

tumor cell- surface
antigens can induce
endocytosis and
degradation of the
antigen. Immune
selection of antigen-
loss variants

secreted by tumor
cells inhibit T cells
directly.
Induction of
regulatory T cells

by tumors

Factors secreted by
tumor cells create a
physical barrier to
the immune system

cDs
cD28

LFA-1 TCR

LB

Figure 15-14 Immunobiology, 7ed. (© Garland Science 2008)

« znacna nestabilita exprese

* APO/FasL



Imunoterapie nadoru

e GVL

e Zpomaleni progrese
nadoru pfi bakterialni
infekci

Immunize mouse with
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Figure 15-12 Immunobiology, 7ed. (© Garland Science 2008)



Imunoterapie nadoru

e pasivni x aktivni
e specificke x nespecificke

e Pomoci protilatek x zalozena na bunecne
zprostredkovanych mechanismech

L eCba minimalni rezidualni choroby
nikoli hlavni terapeuticka metoda



Imunoterapie pomoci
protilatek

_ : Tumor-specific antibody Tumor-specific antibody
T“T::i;s:;'ﬁ‘ (or antibody fragment) (or antibody fragment)
conjugated to toxin conjugated to radionuclide
1 = ~ = 3 =
N N N
Antibodies bind to the Antibody-toxin conjugates Radioactive antibody
tumor cell bind to the tumor cell binds to the tumor cell

the tumor cells

NK cells with Fc receptors
(CD16) are activated to kill

Conjugates are
internalized, killing the cell

Radiation kills the tumor
cell and neigboring

tumor cells

Figure 15-21 Immunobiclogy, 7ed. (© Garland Science 2008)

* bispecifické protilatky: EpCAM-CD3, CD16-CD30

e anti-CTLA4

« HER2/neu, CD20




Imunoterapie zalozena na bunéecne
zprostredkovanych mechanismech

nespecificka stimulace zanétu
LAK (lymphokine activated killers)
TIL (tumor infiltrating lymphocytes)

zlepSeni antigen-prezentujici funkce nadorovych
bunék

nadorové peptidové vakciny

vyuziti stresovych proteint z nadorovych bunék
Imunoterapie pomoci dendritickych bunek
darcovske lymfocytarni infuze

podavani cytokinu (IL-2, GM-CSF)



Transfect tumor cell
with B7

Tumor cells expressing
B7 can activate
TRA-specific CD8 T cells

Transfect tumor cell
with GM-CSF

GM-CSF recruits dendritic
cells, which can present
tumor antigens to T cells
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Vyroba vakciny na bazi dendritickych bunékﬁigﬁ
na miru konkrétnimu pacientovi o
Nadorové Dendriticka
anugeny bunka

PaC|ent s nadorem it
(Den 0) . (Den 7-14)
@ \ Testy kvality a
bezpeénosti

(Den 14-28)

|

Podani
pacientovi

Odbeér bilych krvinek  Zpracovani a vyber
z krve (Den 7) prekurzoru dendritickych

bunék (Den 7)

Usmrceni nadorové
bunky

Aktivace
lymfocytu




»Ja pracoval v Iékarskym
vyzkumu, ale pak mé vyhodili,
protoze jsem na novy léky
vZdycky reagoval jinak, nez
oCekavali.*




