Cancer immunosurveillance and immunoediting in humans,
ways to improve immunogenicity of tumor cells and
to design better immunotherapy protocols
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Mortality curves at various periods of human history
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Improvement of hygiene, beginning in the mid—19th century (preventing the transmission of infection)
Introduction of vaccines, beginning in the late 19th century (preventing disease in infected individuals)
Development of anti-infectious drugs, beginning in the early 20th century (preventing death in patients with

clinical disease).

Casanova, J.-L. et al. J. Exp. Med. 2005;202:197- JEM
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1957- formulation of the cancer immunosurveillance hypothesis
proposed by Thomas and Burnet:

“sentinel thymus dependent cells of the body constantly surveyed
host tissues for nascent transformed cells”



Role of IFNg in protection against cancer
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Dunn et al. Nature
Reviews Immunology 6,
836—-848 (November
2006) |
doi:10.1038/nri1961
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Cancer immunosurveillance and immunoediting hypothesis

« immune system is capable of early recognition and elimination of cell in the process of
malignant transformation

» mediated by various components of the immune system (T-cells, NKT cells, NK cells)

» scarce evidence for its existence in humans



Cancer immunosurveillance and immunoediting hypothesis
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Tumor cell specific enrichment of IFNy producing T cells in the bone marrow of patients with MGUS
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Infiltration of tumor tissue by T cells predicts better prognosis in colon cancer
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Infiltration of tumor tissue by T cells predicts better prognosis in colon cancer
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Infiltration of tumor tissue by T cells predicts better prognosis in colon cancer
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Factors inhibiting anti-tumor immune response
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Strategies to enhance anti-tumor immune response

1. Immunogenic

2. Enhanced antigen

3. Blockade of immune-
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Cell surface calreticulin expression is a marker of immunogenic cell death
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Cell surface calreticulin expression is a marker of immunogenic cell death
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Bortezomib induces immunogenic cell death in myeloma cells
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Signals of immunogenic cell death
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Principal of immunotherapy

Source of oncoantigens: whole cells,
dendritic cells, cell hybrids, DMNA, peptides,
engineered viruses, viral particles

Adjuvants: bacterialand chemical adjuvants,

Vaccination cytokines, heat-shock proteins
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Schéma protokolu protinadorové imunoterapie
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Indukce nadorové specifickych T lymfocytd na modelu akutni myeloidni leukér
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Jednotka bunecné imunoterapie UK, 2.LF, FN Motol- 2007
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Timing of immunotherapy

I
Risk of cancer
Induction of Immunity to oncoantigens
05t cult: tumour-borne
suppression

Difficult: natural tolerance Mare difficult: oncoantigen Very difficult: expansion of

Efficacy of effector mechanisms that are elicited
Wery high High Temporary only Almost nil

Tumour diversification and sheltering




Adverse effects of immunotherapy

Adjuvant Local and transient induration,
swelling and pain

Deagradation of
vaccine and
inflammation
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Cyokines released by leukocytes
Macraphage  produce transient malaise and a
flu-like syndrome

Autcimmune damage to
normal tissues expressing
the tumeur antigen or
antigenically related
molecules

Anti-tumour immunity and autoimmunity
Antigen-specific, systemic, long-lasting




Preventive settings
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Target populations

Primary prevention- individuals at risk of cancer development, hereditary cancer syndromes (e.g.
families with hereditary colorectal cancer, or women with BRCA mutations) where specific mutations can

be detected and the increased risk for cancer is well established.

Secondary prevention- is feasible in patients with preneoplastic lesions, wherein preventive anti-tumor
vaccination should prevent progression to malignant tumors. Examples of the latter are patients with
colon polyps, oral leukoplakia, and cervical intraepithelial neoplasia, or monoclonal gammopathy of

unknown significance.

Tertiary prevention- Many tumors can be eradicated or substantially reduced by current treatment
modalities. Cancer vaccines could be used as a form of adjuvant therapy designed to elicit and boost

antitumor immunity in patients with minimal residual disease.



Targeting of tumor clonogenic progenitors

» Important therapeutic implications

« if treatment does not eliminate cancer stem cells, tumor regenerates once the
treatment stops

Drugs that
kill tumour
stem cells

Tumour loses its
ability to generate
new cells
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e
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but not cancer //_'
stem cells ¢ Tumour
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Turmour shrinks
but grows back
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