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How is an immune response generated?
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Where is an immune response initiated?
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What happens during an immune response?
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How does a T cell recognize an antigen?
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How does a T cell recognize an antigen?
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Can the immune system influence tumor disease?

Immunologic target structures (antigens) on tumor cells
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Selective immune recognition of a tumor cell

A A A A

normal cell

+ tissue damage associated
»danger” signals



Targeting immune modulatory pathways in cancer

Critical hurdles on the way to succesful cancer immunotherapy
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Basics

Regulatory T cell

CytotoxicT cell
— IL-10

TGFR

cAMP, etc.

Tumor cell

Antigen presenting cell
overexpressed antigens (e.g. macrophage)
-differentiation related

-Cancer testis

Neoantigens

-individual mutations



Reductionist's perspective: key players in the tumor microenvironment

Prerequirements of succesful tumor immune surveillance

- Systemic tumor —specific Teff response Tumor micromillieu

-Immigration of TA specific Teff into tumor tissue Regulatory T cell

-In situ activity of TA specific T cells CytotoxicT cell

Tumor cell

\/ VEGF
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The bone marrow: a site for induction of tumor specific T cells
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The Bone Marrow: a Site for Induction of Tumor Specific T-Cell Responses

IFN-y Secretion
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% of CD31*

Selective Recruitment of Treg by Tumour Endothelial Cells

Enrichment of Tregin
Pancreatic cancer
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SpontanousT cell response at the expense of Treg enrichment in tumors

Sequential activation of Treg and Teff in the BM orchestrates
inefficient tumor immune surveiflance
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presumed MOA of anti CTLA-4 treatment
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Local Low Dose Irradiation Increases Effector T Cell Infiltration through INOS+ Macrophages

Objective: Modify Tumour Vasculature to Prevent T Cell Recruitment and Improve Teff Immigration
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Local Low Dose Irradiation Increases Effector T Cell Infiltration through INOS+ Macrophages

Increased T cell recruitmentafter local low dose irradiation
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Effector T-cell Recruitment through iNOS+/M1 macrophages
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Local Low Dose Irradiation Increases Effector T Cell Infiltration in human tumors

Two clinical trials launched in 2010

2 Randomized controlled phase 1/l studies to investigate T cell infiltration after necadjuvant local low dose
radiotherapy in

# Locally advanced operable pancreatic cancer
» Single, operable liver metastases of colorectal cancer
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Local Low Dose Irradiation Increases Effector T Cell Infiltration in human tumors

CD8 T cell infiltration
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CTL-A4 and PD1/PDL-1 are major targets for cancerimmunotherapy
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High-throughput RNAI screen with syngenic TILs and melanoma cells;

K

Targeting immune modulatory pathways in cancer

1.500 genes

Replicate 2

Data Analysis

Replicate 1

!

Hit Selection

-

Candidate
WValidation:

Re-tests

Secondary
Assays

TRLERTE

AT 000 LW

[ e oo [+ ]



Targeting immune modulatory pathways in cancer

Screen performance
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Candidate identification

Differential score of potential Hits
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NK1 Blockade Leads to a Reactivation of T-Cells In Vitro
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Targeting immune modulatory pathways in cancer

NK1 blockade induces tumor Growth Inhibition In Vivo

* NOD-5CID mice

* HumanKS breast cancer cells
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Targeting immune modulatory pathways in cancer

Total hits (of 1.500 gene library)
Breast cancer melanoma pancreatic cancer
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Conclusions

Succesful cancer immunotherapy requiresintervention at several checkpoints
that need to be adapted according to an individuum s immune constitution

- systemic Induction of T cell response (e.g. Treg depletion, vaccine, T cell transfer)
- succesful targeting of T cells into tumor tissue (conversion of anergic tumor vasculature)

-increase of T cell activity in situ (immune check point blockade, Treg depletion)

The immune system exploits multiple immune regulatoryligands on organ cells
inorder to evade autoimmunedisorders

-In the context of cancer therapy these impose considerable complexity
and need for personalized combinations according to individual expression patterns
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