UNIVERSITAS
GADJAH MADA

s aa

ugm.ac.id

Avoiding Immune Cell Destruction

apt. Dyaningtyas Dewi PP.,, Ph.D

LOCALLY ROOTED, GLOBALLY RESPECTED



Avoiding"

| i Cell Signaling

TECHNOLOGY

LOCALLY ROOTED, GLOBALLY RESPECTED



ugm.ac.id

UNIVERSITAS GADJAH MADA

Mucous membranes
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What are the parts of the immune system?
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Kind of immune cells
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Cancer and immune cells

Tumor Initiation In situ Carcinoma

Natural killer cells. Pro-tumoral macrophages.

CD8+ T cells. — ( Regulatory T cells.
Thi CD4+ T cells, Immune Tolerance Regulatory B cells.
Cytotoxic macrophages ' Tumoricidal effector response = B /mmature DCs.

and neutrophils. W Pro-metastatic neutrophils.
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1T Angiogenesis (VEGF)

1 Lymphoangiogenesis
ECM remodeling (MMPs, neutro-
phil elastase)

1 Immunosupression (IL-10, TGF-)
Tolerogenic DCs (immature)

TEplthellal to mesenchymal transi-
tion

1 Cancer cell proliferation

T Recruitment to primary site of
cytotoxic NK cells, NR4AT+
Macrophages
and MET+ Neutrophils.
Presentation of tumor antigens
and T cell priming.

1 Apoptosis, necrosis, engulfment

and vasculature normalization.

Primary Site

Metastatic site
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TRecruitment to metastatic site
(lung, bone, liver) of NK cells,
resident macrophages, resident
CD103+ DCs.

T Apoptosis of DTCs and engulf-
ment

Pre-metastatic niche
ECM remodeling.

1 Downregulation of NK
ligands by DTCs.
Recruitment of

1 /mmunosuppressive
macrophages.

1 Deposit of NETs
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Immune check point in cancer
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Immune check point in cancer
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CD569m NK Cells

CD56+
NKG2A+
CD16+++
KIR+++

(a)

KIR+
CD16+/-
NKG2A+++
CD56+++

CD56brieht NK Cells
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High Cytotoxicity 2 2 .
High ADCC Cytot9x|c|ty . Cancer survival
Low Cytokine production Cytokines OR
/' Chemokines ABCE Cancer killing
& Rituximab
(d)  Elotuzumab
CD16 (FeyRIllA) Cetuximab €D20,C51,EGFR
_________ P2

Ligands for
Activating
receptors

MHC-I ligands
Lirilumab
(c) Monalizumab

Immune Checkpoint Inhibition

Monoclonal antibodies against inhibitory
receptors leading to termination of ITIM

High Cytokine production based inhibition thereby initiating activation
Low Cytotoxicity through engagement of activating receptors
Low ADCC

causing cytotoxicity and cytokine production
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Nature Reviews | Cancer
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a Innate immune resistance

MHC  Peptide
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Constitutive oncogenic
signalling induces PDL1
expression on tumour cells

T cell-induced
PDL1 upregulation

MHC, ,Peptide
™ TCR

Nature Reviews | Cancer
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How does cancer evade the immune system?
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How cancer avoiding the immune cells 2k unversimas Gaat mapa

1. Downmodulation of tumor antigen presentation - Many tumor cells downregulate MHC class |
molecules to avoid detection by cytotoxic CD8+ T cells.

2. Changes within the tumor microenvironment + The tumor microenvironment can produce
cytokines that skew macrophages from a tumor-eliminating M1 phenotype to a tumor-promoting M2
phenotype.

3. Tumors produce inhibitory molecules such as indolamine 2,3-dioxygenase (IDO) to alter
tryptophan catabolism and inhibit T cell responses. * Tumors secrete molecules involved in
remodeling of the extracellular matris in the tumor microenvironment, making it difficult for immune
cells to access the tumor.

4. Dysregulation of antigen presenting cells « Dendritic cells within the tumor microenvironment often
have low levels of proinflammatory cytokine production, costimulatory molecules and MHC class |l
expression.

5. Induction of T cell tolerance « Immature DCs in the tumor microenvironment cannot fully activate T
cells, and instead induce anergic T cells that are unable to eliminate the tumor.

6. Increased expression of co-inhibitory signals * Tumors can increase expression of ligands for the
inhibitory receptors, CTLA-4 and PD-1, which bind to B7-1/B7-2 or PD-L1/PD-L2. This decreases
the amplitude of the antigen-specific T cell response.

7. Induction of regulatory T cells - Tumors secrete cytokines such as TGF-beta that induce T regulatory
(iTreg) cells which suppress antigen-specific T cells.
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Strategies of tumor immune escape from NK cell-dependent
immunosurveillance.
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 Immune checkpoints

* Tumor-specific T cells must discriminate between destruction of the tumor cell
and survival of the target cell. Important for discrimination are proteins on both
the T-cell and the target cell: CD8 is a T cell and the coreceptor for the T cell
receptor (TCR).

 PD-L1 and PD-L2 (programmed cell death proteins) are transmembrane proteins
that suppress the adaptive arm of the immune system. PD-1 on the T-cell is
activated by the cell surface ligands on the tumor cell. Upregulation of PD-L1 may
allow cancers to evade the host immune system.

* TIM-3 is an inhibitory molecule that is induced following T cell activation. As a
negative regulatory immune checkpoint,
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* STING (stimulator of interferon genes) is a key mediator of innate
Immunity, and involved in the induction of an anti-tumor immune
response.

Key regulators of the STING pathway are:

1. Interferon regulatory factors (IRFs) comprise a family of transcription
factors that function within the Jak/Stat pathway to regulate interferon (IFN)
and IFN-inducible gene expression in response to viral infection

2. STING is a signaling molecule associated with the endoplasmic reticulum
(ER) and is essential for controlling the transcription of numerous host
defense genes (including type | interferons (IFNs) and pro-inflammatory
cytokines) following the recognition of aberrant DNA species or cyclic
dinucleotides in the cytosol of the cell. Sting can translocate out of the ER
upon activation.
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Cancer treatments that use the immune system

Some cancer treatments use parts of the immune system to help treat
cancer.

* Immunotherapy : Immunotherapy is a treatment for some types of cancer.
It uses the immune system to find and kill cancer cells.

 monoclonal antibodies (MABs) which recognise and attack certain
proteins on the surface of cancer cells

 vaccines to help the immune system to recognise and attack cancer
e Cytokines to help to boost the immune system

* CAR T-cell therapy (also called adoptive cell transfer) to change the genes
in a person's white blood cells
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