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Week 12: Swelling
Screenin and Progression
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* Normally, the immune system eliminates precancerous and malignant cells
« Tumors evolve mechanisms to locally disable the immune system.

The goal of the immunotherapy field is to develop medicines that restore the
capacity of the patients’ iImmune system to recognize and kill cancer.
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Cancor @ Two mechanisms of tumor immune escape
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Processing and presentation
of new peptides to naive T
cells in dLN

THE HOPE:

Release of tumor

antigens D

Endogenous T cells
migrate to tumor

Tumor cells are killed in

ln
@ CAR-dependent and
CAR-independent manner

Knochelmann HM, et al. Frontiers in Immunol 2018

© 2019-2020 f?['x:iety foor |T|rnl.Jl‘['JI|‘t-‘_l|L'1py of Cancer

1: Render immune dysfunction:
-T cells become exhausted via chronic stimulation

-Tumors upregulate molecules that cause T cell dysfunction.

2. Avoiding an immune response:

-Tumor remains invisible

-Lack of antigens (T cells don’t "see” tumor)
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Immune evasion — Hot vs cold tumors
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Innate immune sensing (i.e. Sting activation)
Type | IFN

APC maturation

&

Transport to lymph node
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Innate immune sensing (i.e. Sting activation)

Type | IFN

APC maturation
&
Transport to lymph node
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Signal 1 Signal 2 Signal 3

Normal cells Only special cells like

can't activate T cells DCs can give the “all clear”
2nd signal to T cells
AAEM o itc
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Innate immune sensing (i.e. Sting activation)

T cell recruitment

Type | IFN

APC maturation
&
Transport to lymph node
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a Tumor Induction‘of Exosomes ontact- ? CTLA-4 Inhibitory b
Factors P & PD-1 ooressio P coxs .
® Checkpoints
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IL-10

Suppressive d
Immunity

Knochelmann HM, et al. Frontiers in Immunol 2018
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* Checkpoint blockade immunotherapy
* Cancer vaccines
* Adoptive cell transfer

* Oncolytic viruses
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Cancer @) Checkpoint blockade unleashes the “brakes”
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Activation Inhibition Re-Activation
CTLA-4 or PD-1

T cell - T el p— >
T cell
CD28 =)

Goal:

Regain effector T cell activity by reducing inhibitory
signals and/or enhance stimulatory signals

EMERGENCY MEDICING . . Hermabalagy/ Cincology
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Goal:

To increase the immunogenicity of antigens to
generate more tumor-specific T cells.
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Therapeutic cancer vaccines

Viral and bacterial-based
vaccines

VACCINE
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Goal:

Overwhelm the tumor with a
higher frequency of antigen-
specific T cells and/or engineer
immune cells to cancer.

CAR
Tumor-binding
N\ domain
T cell Signaling
activation domains
’— .\_\’_, ‘ / - =/
. N

2 TCR
Transduction gf J\ {\
~ Weir| | |ofs ,

U H
Image courtesy of NCI

© 2019-2020 f?[';-ctiety foor |T|rnl.Jl‘['JI|‘t-‘_l|L'1py of Cancer

Adoptive T cell transfer (ACT) therapy
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Made by Aubrey Smith, Senior Grad Student in Paulos Lab
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Goal:

Specifically target and Kill
tumor cells through viral
replication AND release
Innate immune activators
and tumor antigens

Modified from Bommereddy et al. JCl 2018
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©) Oncolytic Viruses *t*

ii
Tumor cell death,
release of tumor/viral
antigens and danger
signals

iii
Enhanced tumor
and viral antigen
presentation by DCs

Type 1 IFNs,
DAMPs/PAMPs,

iv
Enhanced T cell

priming and activation
in regional lymph nodes

vi
/T cell-mediated

tumor Killing at local
injection site

Enhanced T cell
infiltration at injected
tumors

AMERICAR ACAGEMY OF
EMERGENCY MEDICING
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« Tumors insulate themselves

« Overcoming suppression in the tumor
IS a daunting challenge for T cells

* Immunotherapy can “peel back™ layers

« Combination therapy might be needed
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Immunotherapy
(e.g. anti-CTLA4)
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©) Multi-layered Immunosuppression
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Checkpoint blockade therapy (inhibitors) . . ot synetgistic

Adoptive cell therapy
Vaccines Support T cell function

Cytokines :.

Checkpoint blockade therapy (stimulatory)
Innate immune agonists

Oncolytic virus

Targeted thera
g Py Induce tumor cell death

Radiation
Chemotherapy .
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Immune Control of Tumor
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CANCER
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LISA H. BUTTERFIELD
FRANCESCO M. MARINCOLA A ' , Cancer Immunotherapy O

CONNEET

§ 5 demosMEDICAL

DAAEN TSxeee x OPA sitc

(.:' ?nJ Q—?Q?f} 5[}{:i[.‘1‘}.-' |[}I "I[H..'l'[.‘”'[.'lf.1[2"’-' {31 C[."'I[_'[.‘I



