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At the basis of it all: the cancer-immunity cycle
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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, BoonT. A gene encoding an antigen recognized by cytolyticT

lymphocytes on a human melanoma. Science. 1991 Dec 13;254(5038):1643-1647
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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, KRASE2¢ BRAFVY60°E ys patient-specific)

* Viral antigens (e.g. HPV E6/E7 => responsible for nearly all cervical cancers, but also throat, anus, penis,...)
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Which tumor antigens: neo-epitopes
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Which tumor antigens: the cancer antigenome
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Which tumor antigens: neo-epitopes derived from the dark genome

COMMENT | 24 January 2013

The dark matter of genome

It has three billion base pairs but only about two per cent of the human genome codes
for proteins. In a two part series, Pawan Dhar tries to understand what the remaining
bulk of the human genome is doing? Is it a genetic graveyard or a cryptic instruction
manual that ensures survival of the species?

vy f =

The recent ENCODE (Encyclopedia of DNA Elements) project has thrown new light on the
dark matter of genome - traditionally labelled junk. It turns out that more than 80% of the
human 'non-protein coding’' genome is biologically active and impacts the expression of
genes in the neighbourhood.
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Which tumor antigens: neo-epitopes derived from the dark genome

nature gel‘letics Volume 56 | September 2024 | 1770-1771 |

Glioblastoma therapy https://doi.org/10.1038/s41588-024-01850-3

Activatingthe darkgenometoilluminate
cancer vaccinetargets
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Which tumor antigens: neo-epitopes derived from the dark genome

((\ Dark Genome Target Discovery June 16-18, 2025 | Boston, MA
' . ®' &Development Summit

| WHAT'S ON? | PARTNER | TAKE PART

Leveraging Next-Gen Sequencing, Bioinformatics & -Omics Technologies to
Identify & Validate Novel Targets & Regulatory Elements in the Dark Genome
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At the basis of it all: the cancer-immunity cycle
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How to present tumor antigen to T cells: current knowledge on human DCs
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How to present tumor antigen to T cells: human DCs in cancer
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DCs present tumor antigens in tertiary lymphoid organs or lymph nodes
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Employment of DCs as cancer vaccines
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Employment of DCs as cancer vaccines
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Employment of DCs as cancer vaccines
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Employment of DCs as cancer vaccines
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Employment of DCs as cancer vaccines
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Employment of tumor-infiltrating DCs as cancer vaccines
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Employment of tumor-infiltrating DCs as cancer vaccines
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Employment of tumor-infiltrating DCs as cancer vaccines
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Combination therapies
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Combination therapies: DC vaccination + Immune checkpoint blockade
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Combination therapies: Removal of immune suppressive tumor
microenvironment
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Combination therapies: Removal of immune suppressive tumor
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How to present tumor antigen to T cells?

Conventional Conventional Plasmacytoid LC Monocyte
cDC1 cDC2 pDC derived DC
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Ontogeny HSC + FIt3-L, HSC + Fit3-L, RelB, HSC + FIt3-L and E2- Blood residing Fetal liver monocytes +
BATF3, BATF3, NOTCH2, RBP-J, 2 monocytes + CSF1R
ZFP366, IRF2 and IRF4 inflammation
NFIL3 and 1d2 T-bet OR RORyt

Mouse CD8a*/CD103* cDC CD4* CD11b* cDC SiglecH*BST2* pDC Langerin* LC CD11b* moDCs

Other markers DEC205* B220* CD64, FcyRe, Ly6c
Human CD141*(BDCA-3) CD1c*(BDCA-1) CD123* pDC Langerin* LC CD11b*CD1a* moDCs

cDC cDC
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Functions Adaptable
Tul Tu2 and Ty17 IFN-a/g and IFNA MOUSE: Treg or Ty17 Highly adaptable
Cross-presentation | Cross-presentation Humoral HUMAN: IL-15 (IL-12, IL-23, TNFa,
promoting CTLs + iNOS)

Cross-presentation
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How to present tumor antigen to T cells?
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