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Outline

* Basic principles of immunological
tolerance and autoimmunity

e Differential roles of CTLA-4 and PD-
1 in maintenance of tolerance

* Mechanisms of breakdown of
tolerance by checkpoint blockade
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For full T cell activation and
differentiation, T cells need 3 signals
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IMMUNOTHERA —

Th1 Function
AN \ Antiviral, Oncoloaists
T-bet | —> IFN-Y " pacterial ) g
TNF immunity Virologists
=2 JCXCR3
CCR5
/ Th2
IL-12 /(GATA, g mmunity to Allergy specialists
STAT6 | — IL-13 extragellular .
n V2 parasites Pulmonologists
/ R CrTh2
IL-4 -
Primed T reg
Naive T rme / !
TGE Foxp3| | — ToF.p Regulation/ Everyone
— _ S o tolerance
CCR7 CXCR5 \\TGFﬁ

IL-6 Th17

IL:23\ ‘
\ RORyT) ) — L7 Infammaton,  ppoymatologists

fungal immunity
IL-21 e
\ Te,

Bel6?)  — IL-21 T cellhelp Rheumatologists

'CCR4

for B cells

CXCR5

C s"i1;c =

Society for Immunotherapy of Cancer



(Siti:) Society for Immunotherapy of Cancer

ADVANCES IN
©

IMNMUNOTHERAPY ™
B
~ lymphocyte
o Cytokines L/ &Qj
Helper T
~ lymphocyte

p- Yoo
by \Q Microbial antigen
S presented
"y by antigen-
h presenting cell

Cytotoxic T~ 8.
lymphocyte te, /5&2@
CcTy 4
: Infected cell

expressing
microbial antigen

' Regulatory
. T lymphocyte %a{ﬁ;

N

© 2017 Society for Immunotherapy of Cancer

Neutralization
of microbe,
phagocytosis,
complement
activation

Activation of
macrophages

Inflammation

Pemphigus
Myasthenia Gravis
Graves’ Disease
AIHA/ITP

Lupus, Sjogren,
Scleroderma

Activation
(proliferation and
differentiation)
of Tand B
lymphocytes

IBD

Addison’s Disease
Temporal arteritis
Psoriasis

Psoriatic arthritis

Major Effector Cells of the Immune System

Killing of
infected cell

Suppression
of immune
response
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Most Autoimmune Diseases are due to
Failure of T cell Tolerance

Immunologic Tolerance:
unresponsiveness of immune system to self
antigens
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Central tolerance:
Generative lymphoid organs

(thymus, bone marrow)
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Peripheral tolerance:
Peripheral tissues
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Central and Peripheral Tolerance

Central Tolerance
- For T cells it occurs in the thymus
- Fate of high affinity, self-reactive T cells
is death (deletion) and removal from T
cell pool
- Some survive as regulatory (suppressor)
T cells while others escape to peripheral
tissues
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Peripheral Tolerance
- Self-reactive T cells are suppressed by
regulatory T cells
- CTLA-4 and PD-1, among other
molecules play a role in maintaining self-
reactive T cells from becoming activated

Apoptosis

(deletion) Suppression

(anergic) @ AN
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Dendritic Cell
(Antigen Presenting Cell)

Dendritic Cell
(Antigen Presenting Cell)

T cell activation
blocked

T cell activation
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interaction between CD28 and B7 molecules
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Dendritic Cell
(Antigen Presenting Cell)

2 Anti-CTLA-4 (Ipilimumab)

T cell activation

Breakdown of peripheral
tolerance leading to activation of
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tolerance by restoring co-stimulation

Dendritic Cell
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T cell activation
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molecules from surface of antigen presenting cells to
prevent activation of self reactive T cells
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Anti-CTLA-4 (ipilimumab) may interfere with inhibitory
function of Tregs @ Ncce  Csitc >
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‘ APC

Tumor cells
Normal tissues

* PD-1is upregulated on T cells after
activation

* PD-L1is found on both immune and
non-immune cells in peripheral
tissues

e PD-L2 is mostly found on immune
cells in response to inflammatory
stimuli

* In contrast, CTLA-4 and its ligands are
only found on immune cells

* Mice deficient in PD-1 have delayed
development of autoimmune disease
compared to CTLA-4 deficient ones
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Early and common

Mucosal
Colitis
Dermatitis
Pneumonitis

Global Regulatory T
cell dysfunction

l

Late and rare
Specific organ
Hypophysitis (other endocrine)
Myocarditis; Neurologic
Arthritis; Vitiligo

Breakdown of organ
specific tolerance

l

Activation of Effector
T cells (Thy)

l

Recruitment of
inflammatory cells
(neutrophils)

* Activation of tumor specific T cells that
recognize antigen shared between tumor and
healthy tissue: vitiligo, myocarditis
e Activation of tissue specific anergic T cells that
recognize antigen distinct from the tumor
* Activation of autoreactive Tth cells and B cells
with resultant production of autoantibodies

© 2017 Society for Immunotherapy of Cancer

|

T cell or antibody mediated tissue destruction

Early and late irAEs may occur by distinct mechanisms
®
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* CTLA-4 expression on effector and regulatory T cells prevents
co-stimulation through CD28 and maintains T cell anergy and
peripheral tolerance

e Activation of PD-1 on activated T cells by its ligands renders
them non-functional

e CTLA-4 and PD-1 are important in maintenance of peripheral
immune tolerance

* The irAEs can be divided into two general categories of “early
and common” vs. “late and rare”. Th17 cells might play a role
in early and common type irAEs while B cells and/or CD8 T
cells might play a role in late and rare type irAEs
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