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Sustaining proliferative > = Su;taining Evading UnIOCking
signaling proliferative signaling growth suppressors

Emerging hallmarks &
enabling characteristics

: Nonmutational
phenqtypnc epigenetic
plasticity reprogramming

S =0 o Deregulating Avoiding
esistin vading grow .
cell deat%\ SUppressors cellglar L l 'mmune.
metabolism destruction
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Resisting L5 r', o - fﬂ\f M~ Enabling
Inducing Activating invasion cell death 3 replicative

angiogenesis and metastasis
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immortality
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Enabling replicative Genome o‘*"
i talit . - .
HMDOEERY instability & % Tumor-promoting
mutation Q inflammation

Cell. 2000 Jan 7;100(1):57-70.
Inducing or accessing Activating invasion
vasculature & metastasis

cells microbiomes

Cancer Discov. 2022;12(1):31-46.
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Timeline | The history of cancer immunotherapy

First report of
allogeneic bone
ot g'?jrla.itgeg: iation
Description | Ltransplantation'” Discoveryof MHC | of human
of immune I -restricted CD3" tumour-associated Rediscovery of Non-myeloablative
infittratesin | | Hypothesisof cancer | | T cell recognition antigens by the regulatory chemotherapies and HPV
tumours by ‘immunosurveillance” | | by Zinkernagel First study Rosenberg and Tcellby adoptive T cell transfer | | vaccination
Virchow by Burner™ and Doherty™¥ with IL-2% Boon'e-i3 Sakaguchi*® in melanoma* in VIN®
995
Treatment of Discovery of Discovery of First study with First study of (1996, 1997, 2000) Imiquimod FDA approval of
cancer with the dendritic crosspresentation adoptive cell isolated limb Discovery of the usedto sipuleucel-Tin
bacterial products cell by by Bevan® transfer in cancer™ perfusion with immunological treat prostate cancer®
by Coley* Steinman® I I TNF in melanoma function of VIN'H and ipilimumab
Firststudy with and sarcoma™*® Toll-like in melanoma™
BCG in bladder First study with receptorsi i
cancer™® IFNa in melanoma™

Important basic immunological discoveries and key clinical trials are shown. BCG, bacille Catmette-Guerin; IFNa, interferon-a; IL-2, interleukin-2;
MHC, major histocompatibilty complex; TNF, tumour necrosis factor; VIN, vulvar intraepithelial neoplasia.

Nat Rev Drug Discovery 10, 591-60 2011
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| HE NODBEL PRIZE
IN PHYSIOLOGY OR MEDICINE 2018

James P. Allison « Tasuku Honjo

“for their discovery of cancer therapy by inhibition
of negative immune regulation”

THE NOBEL ASSEMBLY AT KAROLINSKAINSTITUTET
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DRUGS USED TO BE
DESIGNED WITH THE
AVERAGE PATIENT IN MIND
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NATIONAL CANCER INSTITUTE
PRECISION MEDICINE
IN CANCER TREATMENT

Discovering unique therapies that treat an individual's cancer based on the
specific genetic abnormalities of that person’s tumor
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Potential combination strategies for the treatment
of cancer

Immunotherapy plus o

|===2L. ___e Immunotherapy plus
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Immunotherapy plus

Immunotherapy plus
s 301%A§90 B
Presented By Paolo Ascierto at 2018 ASCO Annual Meeting

DeVita VT, Rosenberg SA. N Engl J Med. 2012; 366: 2207-2214
Borghaei H, et al. Eur J Pharmacol. 2009; 625: 41-54
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1) Abbas AK, et al.: Basic irmenunclogy. Functions and disonders of the immune system. Sth edition; 2016 £0{EE
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Schankara V.et al Nature 410(6832):1107-11 2001.
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MHC : major histocompatibility complex.
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1. Janeway CA et al. Immunobiology. 2008
2. Pardoll DM. Nat Rev Cancer. 2012; 12: 252-264
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Highly palyfunctional memory CDa* T cell
Acute infection ’

Py [ TNF [ e [ i [Prolferaied apopuosis
, Antigen cleared = S P S
Naive CD8™ Effector
Tcell Antigen + CD8* T cell

Chronic infection
Antigen persists

costimulation
© >

+ high inflammation
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S ETE T — - | LAG-3
| CD244 (2B4)
- CD160 (and so on)

Wherry EJ. Nat Immunol 12, 492-499 (2011)



