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Which tumor antigens?

Tumor characterizing antigens

• 1977 - Thierry Boon (Belgium - Ludwig Institute): ‘Boon T, Kellermann O., 

Rejection by syngeneic mice of cell variants obtained by mutagenesis of a malignant 

teratocarcinoma cell line, Proc Natl Acad Sci U S A. 1977 Jan;74(1):272-5.’

• van der Bruggen P., Traversari C., Chomez P., Lurquin C., De Plaen E., Van den 

Eynde B., Knuth A., Boon T. A gene encoding an antigen recognized by cytolytic T 

lymphocytes on a human melanoma. Science. 1991 Dec 13;254(5038):1643–1647

Thierry Boon

Pierre van der Bruggen



Which tumor antigens?

Tumor-associated antigens

• Not unique to tumors

• Overexpressed proteins (e.g. survivin, MUC-1/2), cancer germline proteins (oncofetal, cancer-testis: e.g. 

MAGE, GAGE, BAGE, NY-ESO-1), tissue-differentiation proteins (e.g. tyrosinase, Melan-A/MART-1, gp100, 

TRP-1/2)

Tumor-specific antigens

• Unique to tumors

• Neo-epitopes (e.g. EGFRvIII, KRASG12C, BRAFV600E vs patient-specific)

• Viral antigens (e.g. HPV E6/E7 => responsible for nearly all cervical cancers, but also throat, anus, penis,…)



Which tumor antigens: neo-epitopes



Which tumor antigens: the cancer antigenome



Which tumor antigens: neo-epitopes derived from the dark genome



Which tumor antigens: neo-epitopes derived from the dark genome



Which tumor antigens: neo-epitopes derived from the dark genome
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How to present tumor antigen to T cells: current knowledge on human DCs 



How to present tumor antigen to T cells: human DCs in cancer 



DCs present tumor antigens in tertiary lymphoid organs or lymph nodes 

Tertiary Lymphoid Structures

TUMOR



Employment of DCs as cancer vaccines 
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Which DC type?



Employment of DCs as cancer vaccines 

cDC
Pre-cDC

Mature cDC1/2



Employment of tumor-infiltrating DCs as cancer vaccines 
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Employment of tumor-infiltrating DCs as cancer vaccines 

DC-VAC

cDC1 of cDC2

Tumor inductionPlacebo Tumor growth

Tumor induction Protection !



Employment of tumor-infiltrating DCs as cancer vaccines 

DC-VAC

Protection 

against relapse 

and metastasis

DC expansion, activation: Flt3L, anti-CD40,…



Combination therapies 

Radiation therapy

DC vaccination



Combination therapies: DC vaccination + Immune checkpoint blockade



Combination therapies: Removal of immune suppressive tumor 
microenvironment

Removal of
Tumor-infiltrating Treg

Anti-PD1 + anti-CCR8



Combination therapies: Removal of immune suppressive tumor 
microenvironment

Removal or repolarization of
tumor-infiltrating macrophages
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