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Basic Principles of Tumor Immunology

|. How tumors escape from the immune system

II. What we can do about it



Many ways cancer evades the immune system

Mechanisms by which tumors avoid immune recognition
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Interplay of innate and adaptive immunity

Mutated antigens Self antigens

Myeloid Phenotype
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[ Tumor Regression Tumor Progression
Type 1 Type 2

DeNardo et al, Cancer Metastasis Rev, 2010
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High TIL is associated with increased PD-1 expression
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CTLA-4 pathway regulates T-cell activation
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PD-1/PD-L1 limits the activity of activated T-cells
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Immuno-oncology drugs focus on escape mechanisms
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Approaches to immunotherapy
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Vaccines and adjuvants

Adjuvant in Clinical

Trials

Mechanism or receptor

Adjuvant name Class Type of immune response Clinical phase or licensed product name
dsRMNA analogues IM TLR3 Ab, Tyl, CD8* Tcells Phase 1
(for example, poly(l-C})
Lipid A analogues IM TLR4 Ab, Tyl Cervarix, Supervax, Pollinex Quattro,
(for example, MPL, RC529, GLA, EGD20) Melacine
Flagellin IM TLRE Ab, Tyl Ty2 Phase 1
Imidazoquinalines IM TLR7 and TLRE Ab, Tyl Aldara
(for example, Imiguimod, R&48)
CpG ODN IM TLR9 Ab, Tyl, CD8* T cells Phase 3
Saponins IM Unknown Ab, Tyl,T42, CD8* Teells Phase 3
(for example, Q521)
C-type lectin ligands IM Mincle, Nalp3 Ab, Tyl, Tyl7 Phase 1
(for example, TDB )
CD1d ligands IM chld Ab, Tyl, Ts2, CDB* NKT cells Phase 1
(for example, o- galactosylceramide)
Aluminum salts PF Nalp3, ITAM, Ag delivery Ab, Ty2 Numerous licensed products
(for example, aluminum oxyhydroxide,
aluminum phosphate)
Emulsions PF Immune cell recruitment, ASC, Ab, Tyl, Ty2 Fluad, Pandemrix
(for example, MF59, AS03, AFO3, SE) Ag uptake
Virosomes PF Ag delivery Ab, T,1,T,2 Epaxal, Inflexal V
ASO1 (MPL,G521, liposomes) A TLR4 Ab, Ty1, CDB' Tcells Phase 3
AS02 (MPL,Q521, emulsion) c TLR4 Ab, Tyl Phase 3
AS04 (MPL, aluminum salt) c TLR4 Ab, Tyl Cervarix
AS15 (MPL, G521, CpG, liposomes) c TLR4 and TLR9 Ab, Tyl, CDB* T cells Phase 3
GLA-SE (GLA, emulsion) c TLR4 Ab, Tyl Phase 1
IC31 (CpG, cationic peptide) [H TLR9 Ab, Tyl, T2, CDB" T cells Phase 1
CAFO1 (TDB, cationic liposomes) [H Mincle, Ag delivery Ab, T,1, COB* T cells Phase 1
ISCOMs {sapanin, phospholipid) c Unknown Ab, T,1,T.2, CDB* Tcells Phase 2

Reed et al, Nat Med, 2013



Radiation therapy and systemic immunity

Necrosis Immunogenic Cell Death Immunogenic Modulation
* Plasma membrane parmeabilization * Induced by y-irradiation * Induced by non-lethal radiation doses
» Loss of intraceliular contents such as = Characterized by calreticulin/ErP57 * Upregulation of MHC-1, adhesion
TAA transiocation, ATP/HMGB1 release molecules, death receptors and TAA
« Inefficient activation of innate Immune * Promotes dendritic cell activation, » Improves tumor/effector interaction leading
response migration and phagocytosis of to immune mediated tumor killing
tumor cells
2
Immature
dendritic cell
{
Immunotherapy
<
- T-cell induction/expansion Effector Immune Checkpoints
* Vaccine .2 * ANt-CTLA4
* GMCSF * ANti-CD40 * ANt-PDL1/PD1
= TRL agonists * Anti-OX40L
* FLT-3 Ligand * Anti-CD137 (4188)
. IFN

Wattenberg et al, Radiation Res, 2014



Immunologic effects of chemotherapy
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Adoptive T cell approaches

Harvest T cells from
biopsy or blood.
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Cytokines that act on T-cells

IL-2: T cells IL-4: T cells, IL-7: stromal cells, IL-9: T cells IL-15: monocytes, IL-2k: CD4* T cells  TSLP: stromal cells,
and DCs NKT cells, epithelial cells DCs and epithelial and NKT cells epithelial cells,
ecsinophils and fibroblasts cells fibroblasts, mast
cells and basophils
IL-7Rex TSLPR
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T cells. 8 cells T cells. B cells, T cells, pre-B cells T cells, mast cells, T cells and T cells. B cells, T cells. B cells,
and NK cells NK cells, mast cells and DCs epithelial cells and NK cells NK cells and DCs DCs, NKT cells

and basophils easinophils ‘and mast cells

Lee et al, Cancers, 2011




Future is combination immunotherapy
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