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Educational Aims 

Immune system and cancer

Cancer immunity cycle

Immune Checkpoints

Immunotherapy options in 
Cancer



Avoiding "immuno-surveillance" is a key feature of cancer cells

Hanahan & Weinberg, Cell 2011;144:646



Cancer immunity cycle
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Cancer cells are created by the body

In early stages, cancer cells may shed proteins into the body

The DNA changes (mutations) that cause the cancer may be different enough to stimulate an immune response similar to the response for 
invading virus cells

If the immune system detects the cancer, the APCs must share the information with the T cells, which are the primary players in the fight 
against cancer

Tumor cells can create cytokines, which means that cancer cells can communicate with and confuse other immune cells, allowing the cancer 
to take control of certain parts of the process that the body uses to regulate the immune response. So, even if the immune system 
recognizes the cancer, it may not be able to successfully start or maintain an attack long enough to kill the cancer cellshttps://www.youtube.com/watch?v=K09xzIQ8zsg



Steps required for the development of strong antitumor 
immunity

• Signal 1 represents TCR:HLA-
peptide antigen interactions, Signal 
2 represents co-stimulatory (or co-
inhibitory) signals, Signal 3 
indicates cytokine secretion, which 
may be proinflammatory, type 1 
(Th1) antitumor mediators, or 
tumor-permissing type 2 (Th2) 
cytokines. Signal 4 represents cell 
extrinsic attracting chemokine 
signals to recruit cellular immune 
populations into the tumor 
microenvironment and 
augment/amplify or suppress 
antitumor immunity.

RL Ferris JCO 2015;33:3293



Mechanisms to avoid "immuno-surveillance" by 
cancer cells

A. Ineffective presentation of tumor 

antigens

(eg downregulation of MHC I)

B. Recruitment of immunosuppressive cells 

with inactive T cells

(eg Tregs, MDSCs)

C. T-cell check-point 

dysregulation

(eg CD27, CD137,

CTLA-4, LAG-3, OX-40, PD-1, 

TIM-3)

D. Tumor release of 

immunosuppressive factors (eg 

TGF-β, IDO, IL-10)

Inactive T cell
Tumor-associated 

antigens

DC

Immunosuppressive

factors

Treg
Tumor

cells

Active T cell



The double-edged sword of the tumor immune 
microenvironment
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Treatments-
Cancer 
immunity cycle
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https://www.youtube.com/watch?v=23O8rRHgluA

Immune Checkpoint Inhibitors

https://www.youtube.com/watch?v=pWaHAxZUmFY&list=LL&index=1



• PD-1 inhibitors

• Pembrolizumab (Keytruda)

• Nivolumab (Opdivo)

• Cemiplimab (Libtayo)

• PD-L1 inhibitors

• Atezolizumab (Tecentriq)

• Avelumab (Bavencio)

• Durvalumab (Imfinzi)
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• Ipilimumab (Yervoy)

• Tremelimumab (Imjuno)

• CTL-4 inhibitors
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ICI and Cancers 
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Learning Objectives

Understanding the role of 
the immune system in 
cancer development and 
progression.

1

Understanding the signaling 
pathways involved in 
immune oncology

2

Understanding how these 
pathways are altered in 
cancer

3

Understanding the 
mechanisms underlying the 
interaction between cancer 
cells and the immune 
system.

4

Understanding the 
challenges and 
opportunities associated 
with the development of 
immunotherapeutic agents 
and their clinical 
implementation.
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Questions

• Tregs have:

a) Anti-tumor activity

b) Pro-tumor activity



Questions

• CTLA-4 is involved in the connection:

a) Τ-cell/cancer cell

b) APC/cancer cell

c) APC/T-cell



Questions
• Anti-PDL1 used in the stage:

a) Killing of cancer cells

b) Priming and activation

c) Release of neoantigens 

d) Cancer antigen presentation



• Thank you for your 
attention!

University of Athens
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