20.04.2015

(O NCT
Disclosure

» Advisory Board Member for:
* Roche
« BMS
*+ Amgen

ONa

Targeting the immune system



20.04.2015

(O NCT
Situation in Oncology

Research:

+ Mechanisms of tumor development and progression better
understood

» The gap between advances in basic cancer research and
available treatment options in clinical reality is increasing

Clinic:

» Most treatment decisions are still based on histomorphological
criteria

+ Treatments are considered effective when response rates 40-50%

+ Adjuvant treatments: about 5-20%of all patients treated benefit

* Only a few predictive markers so far.......
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Situation in Oncology

Clinical research:

» Inclusion criterion for most clinical trials is the histomorphological
diagnosis, molecular markers rarely addressed

» Classical phase Il trial:

®)

N>1000 Treatment A + B (experimental)

Treatment A (standard)

« Approval if A + B show significant benefit (OS)

« Phenomenon ‘Response”or'non Response”on the molecular
level is not understood

» Mechanism of action of many drugs used in oncology is not really
understood (including chemotherapy and most targeted drugs)
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Positive examples...... Oner
BRAF Inhibition in Refractory Hairy-Cell Leukemia
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Prediction of targetable misregulated pathways

The Lancet Oncology, Volume 15, lssue 3, Pages 267 - 274, March 2014 < Provigus Article | Nexs Article »
dot:10,1016/51470-2045(13)70611-9 (2 Cite or Link Using DOt

Published Online: 07 February 2014

Copyright © 2014 Elsevier Ltd All rights reserved.

Comparative genomic hybridisation array and DNA sequencing to
direct treatment of metastatic breast cancer: a multicentre,
prospective trial (SAFIRO1/UNICANCER)

Prof Fabrice André MD 39 ¢ [RE3 Thomas Bachelat MD €, Frederic Comma MSc &, Prof Marig Campore MD *, Monica Arnedos MD

Jacques Bonneterre MO %, Claudia Lefeuyre MD ¢, Marta Jsmenez M5c Y, Thomas Filleron PhD P, Prof Herve Boanefol MO ¥
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Prediction of targetable misregulated pathways
Negative examples:

» In this prospective clinical trial treatment based on the detection of
targetable lesions in patients with advanced breast cancer an
individualized treatment (TKI) was compared to a treatment
according to physicians choice

+ The exome based treatment (targetable misregulated pathway)
was not better than treatment according to physicians choice.......
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Tumor Heterogeneity QINCT
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Infiltrating T cells in ovarian cancer
and prognosis
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Proanostic sianificance of infiltrating T cells in CRC

CD3/AELAES captured spot

Infiltrating T cells
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Prognostic significance of infiltrating T cells in CRC
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T cells at the tumor site....
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The immunological tumorenvironment ' D NCT
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Inducing tumor immunity without causing
autoimmunity....
autoimmunity tumor tolerance
tumor immunity
O nNa

Cytotoxic
T-Lymphocyte
Killing Target

& Jamea A, Sullivan
Cuill Graphics
Charbottesville, VA USA

Costimulation

Proteaso

Tumor cell
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T cell targets for immunoregulatory antibody therapy.
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Tretreatment Past-trestmen

O
NSCLC, PD under first and second line chemotherapy.....

05-2014 " 11-2014
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QN
SCLC, extensive disease, 3rd line treatment with PD1
after failing 2 prior chemotherapy regimens

Staging Aug 2014

Screening Feb 2014

Durability of Objective Responses Induced by PD1 in {_) NCT
Patients with Advanced NSCLC, MEL and RCC

Maximum treatment
duration
— T Sixty-five of 306 patients had
S ORs (CR/PR):

Squamou

NSCLC

30 of 65 (46%) responses

were evident at first tumor
-— evaluation (8 weeks)

42 of 65 (65%) patients had

responses lasting >1 year

35 of 65 (54%) responses
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Ipilimumab in stage IV melanoma
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Checkpoint Inhibition

O N

« High response rates in different tumor entities
like NSCLC, bladder cancer, melanoma, renal

cancer and others....
« Low response rates in Gl cancers

» Ongoing complete remissions in some patients

* Moderate toxicity
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Strategies Immunotherapy () NCT
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Adoptive T cell transfer O NCT

TIL Therapie

re-infusion

ex vivo expansion

Oner
CARS (chimeric antigen receptor transduced T cells)

domain

&-signalling-
domain
TCR/CD3
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The NEW ENGLAND JOURNMAL of MEDICINE

BRIEF REPORT

Chimeric Antigen Receptor-Modified
T Cells in Chronic Lymphoid Leukemia

David L. Porter, M.D., Bruce L. Levine, Ph.D., Michael Kalos, Ph.D.,
Adam Bagg, M.D., and Carl H. June, M.D.
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C Bone Marrow-Bopsy Specdmens

D CentrastEnhanced CT

1 Mo of Trestment

3 Mo of Trowtmant

Chemotherapy-Refractory Diffuse Large B-Cell Lymphoma
and Indolent B-Cell Malignancies Can Be Effectively
Treated With Autologous T Cells Expressing an Anti-CD19

Chimeric Antigen Receptor

James N. Kochenderfer, Mark E. Dudley, Sadik H. Kassim, Robert P.T, Somerville, Robert O. Carpenter,
Maryalice Stetler-Stevenson, James C. Yang, Giao Q. Phan, Marybeth S. Hughes, Richard M. Sherry,

Mark Raffeld, Steven Feldman, Lily Lu, Yong F. Li, Lien T. Ngo, Andre Goy, Tatyana Feldman,

David E. Spaner, Michael L. Wang, Clara C. Chen, Sarah M. Kranick, Avindra Nath, Debbie-Ann N. Nathan,
Kathleen E. Morton, Mary Ann Toomey, and Steven A. Rosenberg
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A Before trastment 23 maonths after treatment

CT
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Cc Bofore treatmant 5 months after trestmant

Strategies Immunotherapy O N

Peptide vaccing I CD40 .
DC vacoine —r D o
Geanstic vacine A% 4 a ‘\r
W /) cowsr
e

\ / 0X40

L2 ~—

IFN  s—r f' |

IL-15 s r
= ‘ Cnas

IL-21

Active immunotherapy

ACT immunotherapy L“‘—&/

— .
S OCO
‘/;\._".. \ \.)‘“».\..‘.
(&) 2= P ¥
\o.»— /‘\. —Q . \,‘/4‘ \ /\
e | \ | -
& & >
TCR or CAR
T-cell doning gonetic enginearing

McArthur G A, and Ribas A JCO 2013;31:499-506

22



tumor tissue

o

Histology
A

F __ Liver metastases

colon cancer

treatment
recommendation

O ner

o ’

tumor tissue

tissue sequencing  expression

M AN =
?5'43’(,“‘("0'

A s
.\’"_‘FG (O(’
[N A

of 268\
! NG Profte
HISt;ﬂOQY  mutations : l
= 7 APRTL O
- (SRR

.~

Liver metastases

——?'\' o I[ — v*,

v @
colon cancer

treatment
recommendation

i

9 oncologist

-

algorithm

blood

20.04.2015

23



20.04.2015

9 \ A
’ tumor tissue Liver metastases blood
L e » ,
S l

tissue sequencin expression "
q 9 P ! multiplex antibody analyses

A\
P AN i ’ . colon cancer
R . N
<0G ol R
W Pc’h ,(’(' - i -~ =
‘«u';‘ -k vl "

\‘I ;\4’ - ”.

A L
. A :
Histology v mutatlons ks H
Ac RO Protecmics

paiad treatment (Cytokine!Chemoking)

cell based i Mutpios

therapies/monoclona recom mendatlon Opfodiru

p>~ ~ | abs Anw v

Proleomics Zﬂ% = S 3-000 ! .
\ AL - functional analyses on
- immune system
oncologist

; CD3 pos cells: . [l !
12/mm? 3 i
L ! sequences expression
2 merferon g o
"
L1z etc algorithm 1"‘.’(\,\ “"'(_O‘
AT L5 ‘(
Myl Lirring ¢ J RIS
BoxInen} 0 e C»*‘Zm-"pr £

O N

Precision oncology

» Molecular diagnostics of individual diseases including genetics,
epigenetics, immunology
» Integration of all molecular and immunological data in a model of
the individual cancer disease
» Based on those data design of an individual optimal treatment
combination:
» Targeted Drugs (TKI etc)
* Immunmodulation
+ Individualized vaccine
» Cell based treatments (adoptive transfer with modified or unmodified T cells)
+ Intelligent combinations
» Treatment includes monitoring of treatment effects in tumor
lesions (need for sequential biopsies)

» All data are used to optimize modeling algorithms...
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Jager Lab
Medical Oncology
CCU Applied Tumor Immunity DKFZ

University Medical Center Heidelberg DKFZ Heidelber:
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