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The Immune System Recognizes and 
Eliminates Cancer Via Multiple, Complex 
Mechanisms 



Tumor Immune Escape:
Recruitment of Immunosuppressive Cells

TGF-β = transforming growth factor beta.
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Stagg J, et al. Immunol Rev. 2007;220:82–101. 5. Aerts JG, et al. Cancer Res. 2013;73:2381–2388.

Tregs
(classically CD4+CD25+FoxP3+)1–3

Can suppress immune responses via production of IL-10 
and TGF-β, using up environmental T-cell survival 

factors, and dysregulating local T cells

MDSCs1,4

Produce TGF-β, arginase I and inducible iNOS, inhibiting 
CD8+ T-cell function and inducing 

T-cell apoptosis

Key immune suppressor cell types: 

Tumor
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CD8 T 
cells

MDSCs

TILs

Failure to prime 
effector T cells

Blockade of systemic 
effector CTL

Tumor-induced 
tolerogenic DCs are 

unable to activate CTLs 
and induce Tregs

Tumor-derived factors
• Cytokines/chemokines
• Metabolites
• Exosomes
Tumor-derived conditions
• Hypoxia
• Acidosis Blockade of local 

effector TILs

TILs are inhibited by direct 
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Systemic tumor-derived factors 
can, via the induction of Tregs 

and MDSCs, impair CTL function

Adapted from Aerts JG et al.5

• Tumors can recruit a variety of immunosuppressive cells
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The history of cancer immunotherapy: from empirical 

approaches to rational, science-based therapies
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Chemotherapy

Targeted therapy  clinical responses in majority of patients

 limited duration of responses

Immune therapy  long lasting responses

Increased overall survival upon Immunotherapy 

in advanced melanoma

adapted from Allison et al., 2015





Immune Checkpoint Inhibitors



Η παρουσίαση αντιγόνου από 
αντιγονοπαρουσιαστικά κύτταρα είναι 

απαραίτητη για την διέγερση των Τ κυττάρων

APC

T helper cell

Antigen Presenting Cell (APC)



APC

T helper cell

Το 2ο σήμα ενεργοποίησης: συν-διέγερση/
co-stimulation





FDA approved immune checkpoint inhibitors



inhibitory

CD80/CD86

CTLA-4

T cell

APC

CD28

TCR

Antigen

MHC

CTLA-4 is an immune checkpoint receptor

on T cells that plays a key role in preventing

T-cell overactivation. Tumor cells use the

CTLA-4 pathway to suppress initiation of an

immune response, resulting in decreased T-

cell activation and ability to proliferate into

memory T cells.

Preclinical data suggests that treatment with

antibodies specific for CTLA-4 can restore an

immune response through increased survival

of memory T cells and depletion of

regulatory T cells.

Anti-CTLA4



CTLA4 in Rheumatoid Arthritis

Ενεργοποίηση αρνητικής συνδιέγερσης επάγει καταστολή ενεργοποίησης Τ κυττάρων
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PD-1 is an immune checkpoint receptor on 

cytotoxic T cells that plays a key role in T-cell 

exhaustion and prevention of autoimmunity. 

Tumor-infiltrating T cells across solid tumors 

and hematologic malignancies display evidence 

of exhaustion, including upregulation of PD-1.

Preclinical data suggests that PD-1 blockade 

reinvigorates exhausted T cells and restores their 

cytotoxic immune function. Inhibiting both PD-1 

ligands (PD-L1 and PD-L2) may be more 

effective at reversing T-cell exhaustion than 

inhibiting PD-L1 alone.

PD-L2

PD-L1

inhibitory

PD-1

Tumor cell

T cell

PD-1/PD-L1 interactions



The landscape of T cell activating and 

inhibitory receptors



Chemotherapy

Targeted therapy

Immune checkpoint therapy  long lasting responses

 applicable in various cancer types
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Combination therapy  increase in response rate?

 increase in efficiency?

Future Directions in Immuno-Oncology





Organs Systems Often Affected by 
Cancer Immunotherapy
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I-O therapy-associated AEs target certain organ systems1

Skin1–6

Endocrine system2,4,6,7–10

Liver2,6,11–12

Gastrointestinal tract2,6,9,13

Nervous system6,10,14,15

Eyes1,4,16–18

Respiratory system1,5,6,10,15,19

Hematopoietic cells6,9,12,20–22
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Immune Cell Therapies



Γιατί τα Δενδριτικά Κύτταρα (dendritic cells: DCs) είναι ξεχωριστά?

• τα πιο αποτελεσματικά από όλα τα APCs

• μεταφέρουν αντιγόνα από ιστούς στους 

λεμφαδένες

• Επάγουν όλες τις αντιγονοειδικές Τ 

αποκρίσεις

•Προκαλούν την επιθυμητή συνδιέγερση των Τ 

κυττάρων

• διατηρούν την «ανοχή» στα αντιγόνα εαυτού

• ενεργοποιούνται από μικροβιακά σήματα 

που προέρχονται από την φυσική ανοσία

Δενδριτικά Κύτταρα: τα ανοσοενισχυτικά της φύσης



Dendritic cell vaccination



What is CAR T-Cell Therapy?

• It stands for (Chimeric Antigen Receptor)  T-Cell Therapy

• T-Cells are isolated from the patient

• The T-Cells are then engineered to express CARS that recognize 
cancer cells

• Modified T-Cells are grown and expanded, and then infused into the 
patient

• This adoptive cellular therapy transfers cells into the patient with 
the goal of targeting malignant cells
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Innate immunity

Dranoff, 2004

 fast response and low specificity

Macrophage

Dendritic cell

Complement

protein

Granulocytes

• Antibodies

• Cytokines

• Ag receptors (109 / individual)

Adaptive immunity

B cell

T cell

Antibodies

CD4+

T cell

CD8+

T cell

NK cell

NK T cell

 specificity, diversity, and memory 

APCs
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• Neonatal onset diabetes mellitus

• Hypothyroidism

• Enteritis (diarrhea/villous atrophy)

• Hemolytic anemia & thrombocytopenia.

• Dermatitis

• Dermatitis (eczema)

• Death by 1-2 years of age

Immunedysregulation Polyendocrinopathy Enteropathy X-linked 

syndrome (IPEX) 

Treg deficiency due to Foxp3 mutation





T lymphocytes are activated and negatively regulated by 

immune checkpoints. 

Ryan J. Sullivan, and Keith T. Flaherty Clin Cancer Res 

2015;21:2424-2435
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LAG-3

Inactive 

T cell

APC

Antigen

TCR

MHC

LAG-3 is an immune checkpoint receptor on the 

surface of both activated cytotoxic and regulatory 

T cells (Tregs).44,45 When bound to the antigen-

MHC complex, LAG-3 can negatively regulate T-

cell proliferation and the development of lasting 

memory T cells.46 Repeated exposure to tumor 

antigen causes an increase in the presence and 

activity of LAG-3, leading to T-cell exhaustion.47,48

Preclinical data suggests that inactivation of 

LAG-3 allows T cells to regain cytotoxic function.49



Chen and Mellman Immunity, 2013, 39:1-10

Priming and activation
Anti-CTLA4
Anti-CD137 (agonist)
Anti-OX40 (agonist)
Anti-CD27 (agonist)
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Cancer antigen
presentation
Vaccines
IFN-α
GM-CSF
Anti-CD40 (agonist)
TLR agonist

Trafficking of
T cells to tumors

Infiltration of T cells
into tumors
Anti-VEGF

Recognition of
cancer cells by T cells

Killing of cancer cells
Anti-PD-L1
Anti-PD-1
IDO inhibitors

Release of
cancer cell antigens
Chemotherapy
Radiation therapy
Targeted therapy

Immune Checkpoint Inhibitors
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CD73 is a cell-surface enzyme on Tregs. CD73 is a critical 

checkpoint in the production of adenosine, which has been 

demonstrated to be a powerfully immunosuppressive molecule 

in cellular studies.50 Tumor cells exploit this pathway by 

expressing CD73 and releasing adenosine into the tumor 

microenvironment.51-53

Preclinical data suggests that inhibition of CD73 activity can 

stimulate T-cell activity.54

inhibitory

CD73

Treg

Inactive 

T cell
AdenosineA2A

CD39



Treg cell immunotherapy



CAR-T cell therapy








