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Son CH et al. Potential role of radiation therapy in augmenting the activity of
immunotherapy for gynecologic cancers. Cancer Management and Research (2017)



Imunitni checkpoint inhibitory (ICl)
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Therapies in Cancer: Mechanisms of Action,
Efficacy, and Limitations. Frontiers in Oncology
(2018)



Nadorova klasifikace & imunitni systém (IS)

* TNM - odrazi stav IS (efektivita x unik)

ﬂ\/likrosatelitové nestabilita (MSI) - akumu@
somatickych mutaci = vznik neoantigent (T
imunogenicita)

* Anti-PD-1 terapie schvalena FDA u nadoruU s
M MSI nezdvisle na umisténi nadoru?

« Nadorové mutace - neoantigeny/imunitni
bunky ovlivnény mutacemi

» Specificka genova exprese - tumor specifické
antigeny + antigeny asociované s nadory

m) ovlivnénils
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Immune-based classification
Host immune response

Current cancer classification
Tumor cell characteristics

Currently NONE

Anatopathology
Tumor morphology

Tumor cell
of origin

Tumor
mutation status

Angell HK et al. The Immunoscore: Colon Cancer and Beyond. Clinical Cancer Research (2020)

Bruni, D. et al. The immune contexture and Immunoscore in cancer prognosis and therapeutic
efficacy. Nature Reviews Cancer (2020)

1 Marcus, L. et al. FDA Approval Summary: Pembrolizumab for the Treatment of Tumor Mutational
Burden—High Solid Tumors. Clinical Cancer Research (2021)
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Predikce prognozy na zakladé stavu IS
Imunoskore, imunogram
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TMA spot: CT region
CD3 staining

patient #1 patient #2

Anitei, M.-G. et al. Prognostic and Predictive Values of the
Immunoscore in Patients with Rectal Cancer. Clinical
Cancer Research (2014)



Imunoskore a kolorektalni karcinom (CRC)
» Cile: zpresnéni predikce progndzy + rozdéleni pacientu

vhodnych k monoterapii (ICl/chemo/radio) nebo kombinaci

CD3/CD8

immunohistochemistry Immune infiltration Score

Lumen
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Bae, J. M. et al. Immune landscape and biomarkers for immuno-oncology in colorectal cancers.
Journal of Pathology and Translational Medicine (2020)
Bruni, D. et al. The immune contexture and Immunoscore in cancer prognosis and therapeutic

efficacy. Nature Reviews Cancer (2020)
Zavadova et al. Immunoscore and Its Predictive Value for Colorectal Cancer. Klinickd onkologie (2015)



Mezinarodni konsorcium & imunoskore a nador colon

* 13 zemi v€etné CR (Institut patologie 1. LF v A T
Praze, VSeobecna fakultni nemocnice v Praze) — Intermediate Immunoscore
+ pres 2600 pacientti s TNM stadiem |-l g e
* \ysoky stupen reprodukovatelnosti napfric a 60
pracovisti (r=0-97 pro centrum nadoru; r=0-97 £
pro invazivni hranici; p<0-0001) B | SR mermediaesslon 057 (5% 10.47-060, e 0001
 Imunoskdre — prognosticky biomarker nezavisly e e e e (9571 042:073); 00001
na véku, pohlavni, TN stadiu, mikrosatelitové o 1 ; 3 4 5 3 7 3
nestabilité a existujicich prognostickych o 9 566 468 41 38 a1 59 194 150
faktorech (p<0-0001) T mmonoscre 708 54 4% 469wy s a3 a8

Pages, F. et al. International validation of the consensus Immunoscore for the
classification of colon cancer: A prognostic and accuracy study. The Lancet (2018)



Imunoskore & dalsi nadory

 Efektivnéjsi nez soucasny TNM systém ve
stratifikaci pacientu dle jejich prognozy

* Predikce odpovidavosti k
neoadjuvantnim terapiim

e Dostatecna predikce u urotelialniho
karcinomu a svalove-invazivniho karcinomu
mocového méchyre (n=117), triple
negativniho karcinomu prsu (n=103),
pokrocilych nadort hlavy a krku (n=110),
pokrocilého rektalniho karcinomu (n=131,
n=119)

Elise F. Nassif et al. Precision immunity: Immunoscore and
neoadjuvant treatment in bladder cancer. Onco/mmunology (2021)
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Bruni, D. et al. The immune contexture and Immunoscore
in cancer prognosis and therapeutic efficacy. Nature
Reviews Cancer (2020)



I/munogram

e Mozné smeérovani v budoucnosti

* \Vyuziti metody sekvenovani (WES,
RNA-seq)

e Rozdéleni nezavislé na véku,
pohlavi a plvodu, vaskularizaci,
fibroze, histologickém typu a stadiu
nadoru

Tumor foreignness
Mutational load
Tumor sensitivity
to immune effectors
MHC expression, General immune status
IFN-ysensitivity
Lymphocyte count

Absence of inhibitory

tumor metabolism Irprpune_
LDH, glucose utilization cell infiltration
Intratumoral T cells

Absence of soluble inhibitors Absence of checkpoints
”..‘6, CRP PD'LI

Blank, C. U. et al. The “cancer immunogram.” Science (2016)
Hu, Y. et al. An Immunogram for an Individualized Assessment of the
Antitumor Immune Response in Patients With Hepatocellular Carcinoma.
Frontiers in Oncology (2020)



I/munogram

e Mozné smeérovani v budoucnosti

* \Vyuziti metody sekvenovani (WES,
RNA-seq)

e Rozdéleni nezavislé na véku,
pohlavi a plvodu, vaskularizaci,
fibroze, histologickém typu a stadiu
nadoru

* Testovano na vzorcich
hepatocelularni karcinomu a
nemalobunécného karciomu plic
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Blank, C. U. et al. The “cancer immunogram.” Science  (2016)
Hu, Y. et al. An Immunogram for an Individualized Assessment of the Antitumor Immune
Response in Patients With Hepatocellular Carcinoma. Frontiers in Oncology (2020)
Karasaki, T. et al. An Immunogram for the Cancer-Immunity Cycle: Towards Personalized
Immunotherapy of Lung Cancer. Journal of Thoracic Oncology (2017)



[Imunitm’ kontext a moznosti ééby]

* Lécba na zakladeé typu nadoru (hot,

cold, excluded, immunosuppressed)

e Jak lze upravit nadorové mikroprostredi,
aby doslo k nejlepsimu klinickému
vysledku

van der Woude LL et al. Migrating into the Tumor: a Roadmap for T Cells.
Trends in Cancer (2017)
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Nadoroveé mikroprostredi
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Seifert, L., Plesca I. et al. LAG-3-Expressing Tumor-Infiltrating T Cells Are Associated
with Reduced Disease-Free Survival in Pancreatic Cancer. Cancers (2021)



Slozeni a rozdéleni nadoroveho mikroprostredi

Nadorové mikroprostredi: (a)

1) Nadorové bunky

2) Imunitni bunky

3) Stromalni bunky

4) Nebunécné komponenty
(ECM, exosomy, signalni (&
molekuly)

5) cévy

@ )

LiSi se nejen mezi
jednotlivymi typy nadord, ale
I mezi samotnymi pacienty.
Vyviji se v case.

M Y,

(G)

Normal region

Tumor stroma
compartment

IPD-L1/ /CD8/ /ICD68/

Fu, T. et al. Spatial architecture of the immune microenvironment orchestrates tumor
immunity and therapeutic response. Journal of Hematology & Oncology (2021)

Parra ER et al. Procedural Requirements and Recommendations for Multiplex
Immunofluorescence ramide Signal Amplification Assays to Support Translational
Oncology Studies. Cancers (2020)
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Resekce nadoru
(primarni/metastaza)
RNA-seq

Biopsie

Tekuta biopsie
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HIGHLY INFILTRATED TUMORS, IMMUNE CELLS EFFICIENTLY POORLY INFILTRATED TUMORS, INTERACTION BETWEEN IMMUNE
RECOGNIZE AND KILL TUMOR CELLS CELLS AND TUMOR CELLS DOES NOT OCCURS

“EXCLUDED” “IMMUNOSUPPRESSED”

T-CELLS HAVE ACCUMULATED, BUT CAN NOT INFILTRATE THE TUMOR CELL KILLING BY INFILTRATING IMMUNE CELLS IS
TUMOR PROPERLY HAMPERED BY IMMUNOSUPPRESSIVE MECHANISMS

Morganti Stefania & Curigliano Giuseppe Combinations using
checkpoint blockade to overcome resistance ecancer (2020)



* Schvéleno FDA, + klinické testy

(" )

Hot tumor (imunitni bunky pfitomny — vyCerpané) “HOT”
- ICI (mono/dual)*
- Kombinace s kostimulacnimi checkpoint molekulami
(CD28, OX40...) +

/

NK cell

HIGHLY INFILTRATED TUMORS, IMMUNE CELLS EFFICIENTLY
RECOGNIZE AND KILL TUMOR CELLS

Galon J. & Bruni, D. Approaches to treat immune hot,
altered and cold tumours with combination
immunotherapies. Nature Reviews Drug Discovery (2019)
Morganti Stefania & Curigliano Giuseppe Combinations
using checkpoint blockade to overcome
resistance ecancer (2020)



* Schvéleno FDA, + klinické testy

/Immunossuppresed tumors (inhibice protinédorové\ “MMUNOSUPPRESSED”
imunity)

- TGF-B inhibice v kombinaci s ICI+

- Omezeni MDSC - inhibice hlavnich supresivnich
drah (IDO, arginaza)+

- Omezeni makrofagu 2. typu (M2) — blokace (CSR1R)+
- Omezit Treg nelze — nejsou dysfunkéni, riziko

\autoimunit /

TUMOR CELL KILLING BY INFILTRATING IMMUNE CELLS IS
HAMPERED BY IMMUNOSUPPRESSIVE MECHANISMS

Galon J. & Bruni, D. Approaches to treat immune hot, altered and cold
tumours with combination immunotherapies. Nature Reviews Drug
Discovery (2019)

Morganti Stefania & Curigliano Giuseppe Combinations using checkpoint
blockade to overcome resistance ecancer (2020)

1 Long GV et al. Epacadostat plus pembrolizumab versus placebo plus
pembrolizumab in patients with unresectable or metastatic melanoma
(ECHO-301/KEYNOTE-252): a phase 3, randomised, double-blind study.
Lancet Oncology (2019)



ﬁnmune excluded tumors (imunitni bunky se \

nemohou dostat do nadoru)

- Nedostatek chemokinli = disledek
epigenetickych modifikacil? > epigenetické
modulatory®

-Prekonani fyzickych barier = deregulované
proteiny ECM - TGF-B inhibitory+ (Casto
kombinace s ICI)?

o /

° preklinické testovani, + klinické testy

“EXCLUDED”

T-CELLS HAVE ACCUMULATED, BUT CAN NOT INFILTRATE THE
TUMOR PROPERLY

Galon J. & Bruni, D. Approaches to treat immune hot, altered and cold tumours with combination
immunotherapies. Nature Reviews Drug Discovery (2019)

Morganti Stefania & Curigliano Giuseppe Combinations using checkpoint blockade to overcome resistance ecancer (2020)
1 Peng D. et al. Epigenetic silencing of TH1-type chemokines shapes tumour immunity and immunotherapy. Nature (2015)

2 Nagarsheth N. et al. PRC2 Epigenetically Silences Th1-Type Chemokines to Suppress Effector T-Cell Trafficking in Colon
Cancer. Cancer Research (2016)

3 Spranger, S. et al. Melanoma intrinsic beta- catenin signalling prevents anti- tumour immunity. Nature (2015)

4 Chung, S.W. et al. Overcoming physical stromal barriers to cancer immunotherapy. Drug Delivery and Translational
Research (2021)



/Immur!e cold tumors (velice nizka imunitni
odpovéd)

- Podpora IS = terapeuticke vakciny*, adoptivni
transfer+, onkolytickd terapie* a ICI*/aktivace
stimulacnich molekul+ (s¢itani vedlejsich ucinkl)

- Radioterapie* - M imunogenicita (DAMPs,
imunogenni bunécnd smrt)

- Chemoterapie* - 1 imunogenicita (DAMPs,
immunogenni bunecna smrt,

\ neoepitopy)

~

/

* Schvéleno FDA, + klinické testy

“COLD”

POORLY INFILTRATED TUMORS, INTERACTION BETWEEN IMMUNE
CELLS AND TUMOR CELLS DOES NOT OCCURS

Galon J. & Bruni, D. Approaches to treat immune hot, altered and cold
tumours with combination immunotherapies. Nature Reviews Drug
Discovery (2019)

Morganti Stefania & Curigliano Giuseppe Combinations using checkpoint
blockade to overcome resistance ecancer (2020)



Shrnuti

* Klasifikace nadoru a predikce progndzy u nadorovych pacientu je stanovena
predevsim na zakladé popisu vlastnosti samotnych nadorovych bunék,
nicméneé tyto vlastnosti maji primy vliv na IS, ktery je klicovy v eradikaci
nadord, a proto je duleZité brat v potaz i stav IS a v budoucnu zahrnout i
jeho analyzu jakozto dulezity krok k precizni onkologii

* Nadorové mikroprostredi neni pouze masa abnormalné proliferujicich
bunék, ale je to vysoce organizovana struktura obsahujici nadorove,
imunitni a stromalni bunky, nebunécné komponenty a cévy

* SloZeni se |isi, jak mezi riznymi typy nadoru, tak mezi jednotlivymi pacienty
a Vyviji se v Case

* Lécba nadort by méla brat v potaz imunologicky kontext jedince a
moznosti modulace nadorové mikroprostredi
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KieRler, M., Plesca I. et al. Tumor-infiltrating plasmacytoid dendritic cells are
associated with survival in human colon cancer. Journal for Immunotherapy of
Cancer (2021)



