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Major successes in clinical oncology came from an
In- depth understanding of the biology of the tumor




Target the histotype?

The histotype,

e Leukemia

e Sarcoma

e Melanoma

e NSCLC

e BCC, Medulloblastoma
e Breast Carcinoma

e Gastric adenocarcinoma

e Renal cell carcinoma

the drug

CML,CMML, HES

GIST, DFSP, PVNS, IMT, WPLPS
KIT or BRAF mutations

HER1 or Alk or DDR2 mutations
Hh pathway alterations

HER2, BRCA1l

HERZ2 amplification

VHL loss..
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Target the primary mutation?

The histotype,

the drug

GIST, Melanoma, ALL, Mast.
CMML, HES, DFSP

NSCLC, IMT, Neuroblastoma?
NSCLC, HN?

Breast Ca, Gastric Ca

BCC, Medullo, chondroS
RCC, NET

RCC, NET, Breast Ca

MMM, other BRAF mut?

GO EORTC 7t of coerdey




Target the primary mutation?

The disease the drug

Imatinib GIST, MMM, ALL, Mast.
CMML,HES,DFSP, others?

Crizotinib NSCLC, IMT, GC, others?
Trastuzumab BC,GC, others?
Erlotinib NSCLC, others?
Sunitinib RCC, NET, others?
Vemurafenib MMM, others?
Everolimus RCC,NET,Br.Ca, others?
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Major successes in clinical oncology came from an
In-depth understanding of the biology of the tumor
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A powerful way to discover key genes with causal roles in oncogenesis is to identify genomic regions that undergo frequent
alteration in human cancers. Here we present high-resolution analyses of somatic copy-number alterations (SCNAs) from
3,131 cancer specimens, belonging largely to 26 histological types. We identify 158 regions of focal SCNA that are altered at
significant frequency across several cancer types, of which 122 cannot be explained by the presence of a known cancer target
gene located within these regions. Several gene families are enriched among these regions of focal SCNA, including the BCL2
family of apoptosis regulators and the NF-kB pathway. We show that cancer cells containing amplifications surrounding the
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Figure 3 | Dependency of cancer cell lines on the amplified BCL2 family
members, MCLT and BCL2L1. a, Enrichment of pro- and anti-apoptotic




Translational research in oncology research

From empiric to cosmetic to integrated translational research

The tumor cell
The surrounding cells

The patient



Mechanisms of response to IL-2 in RCC

Intracrine, paracrine, endocrine roles of IL-6
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Mechanisms of response to IL-2 in RCC

Intracrine, paracrine, endocrine roles of IL-6

medium
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Autocrine
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RCC CM™M

Reversion with anti-cytokine
Abs anti -IL-6 & anti M-CSF

!

30000 4

Reversion of the Inhibitory Effect of RCC CM by Neutralizing Antibodies Against (IL-6 + IL-6R) or M-CSF

CLB-VER CM IL-6 (20 ng/mL)
Conditions Control (10%) (epm x 107%)
Control antibodies 297 £34 76+ 14 129+13
Anti—{IL-6 + IL-6R) 30.0 =29 13.0+14 291 +3.0
Anti-M-CSF 296+ 1.8 19.2 + 34 157 = 2.0
Anti~{IL-6 + IL-6R) + anti-M-CSF 299+13 255+15 32134
Anti-VEGF 305+18 77+09

131211

M-CSF

120 ng/mL)

1MN5+14
17918
270+ 24
27411
1M3+07

IL-6 + M-CSF
(20 ng/mlL)

119205
17.7£3.0
14813
25026
12315

All IL-6+tumors
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—@— CLB-VERCM
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—@— T47-DCM

10 100 1000 10000
Number of stimulator cells

C J Cy ine Levels in CM and Blockade
of DC Differentiation
IL-6 pg/mLia8 h M-CSF pg/mL/as h
Noninhibitory
Neuroblastorna
CLB-CA 165 = 24 109 = 50
CLB-ES <15 225 = 31
SKNFI =16 162 + 32
Burkitt lymphoma
DAUDI <15 =3.9
RAJI <18 <3.9
BJAB =15 <3.9
Breast carcinoma
CLB-SA <15 130 = 21
MCF-7 =16 268 + a4
T47-D =15 330 = 36
Small cell lung carcinoma
H-322 <16 <3.9
Colon carcinoma
SW-620 =15 =3.9
Inhibitory
Neuroblastorma
IMR-32 <15 222 = 30
SHEP 4,035 = 505 2,150 = 250
SKNAS 275 = 10 1,032 = 280
Melanoma
CLB-DOR 391 = 39 4,170 = 348
Renal cell carcinoma
CLB-VER 459 = 67 3,190 = 310
CLB-CHA 730 + 45 8,630 + 483
CLB-CAN =15 1,490 = 231
CLB-GUI 68,500 = 1,430 14,900 = 626
CLB-OTE 68,400 = 1,037 4,330 = 353
CLB-TUT 66,800 + 948 2,613 = 126
CLE-TUG 420 = 31 763 = 37
CAKI-1 2,010 = 370 9,780 = 512
CAKI-2 3,660 = 426 6,500 = 731

Colon carcinoma
HT-29

439 = 59

=3.9




Mechanisms of response to IL-2 in RCC

Endocrine

Paracrine

Autocrine

Intracrine

Intracrine, paracrine, endocrine roles of IL-6

Int. J. Cancer: 111, 653-661 (2004) ; i~ Publication of the International Union Against Cancer
© 2004 Wiley-Liss, Inc. Rty

IL-6 AS AN INTRACRINE GROWTH FACTOR FOR RENAL CARCINOMA
CELL LINES

Laurent ALBERT!', Marie Cécile THomacHoT', Thomas BacHeLOT!, Christine MENETRIER-CAUX ', Isabelle Puisieux' and
Jean Yves BLay'2*

'Equipe Cytokine et Cancer, Unité INSERM 590, Lyon, France
2Hépital Edouard Herriot, Lyon, France
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TABLE VII - ANTIPROLIFERATIVE EFFECT OF IL-6 ANTISENSE OLIGONUCLEOTIDES AND/OR IL13

3H TdR uptake (10 cpm) (% of control)
Culture conditions

Cell lines Medium IL-6 antisense ON (20 M) IL-13 (100 ng - mL™") IL-6 a“l‘gs?ﬁ)%on‘; _(1213_%1,")[“ IL-
AT04 597 £ 7.1 236X 1.7 (40 %) 30075 (65 %) 157 1.0 (26 %)
ACHN 62.1 £24 276 £ 24 (44 %) 32.1 £3.5 (52 %) 16.2 = 3.9 (26 %)
CAKII 23.0£ 0.5 8.7x0.0 (37 %) 139 1.8 (61 %) 6.3 0.1 (27 %)
CAKI2 139 = 3.3 64+12 (46 %) 163 1.3 (117 %) 73 = 1.1 (53 %)




Mechanisms of response to IL-2 in RCC

Intracrine, paracrine, endocrine roles of IL-6
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A u t O C r I n e Partial sequence chromatogram showing junction of the exon 1 and exon 3 in spliced IL-
6 mRNA in RCC (E15)
C.
exon 2 for IL6 and exon 3
I t - exon 1 for SS1 and tIL-6
n raC r I n e IL-6: CTCAgCCCTgAgAAAggAgACATETAACAAgAgTAACATETgTgAAAE
SS-1: ATgAACTCCTTCTCCACAA ATgTAACAAgAgTAACATeTeTgAAAg

tIL-6 - ATgAACTCCTTCTCCACAAACATSTAACAAgAgTAACATgTeTgAAAg

. . Comparison of partial sequence of spliced IL-6 mRNA in PBMC (clone SS-1)'4, in RCC
A Sp_llced Isoform of Interleukin 6 m_RNA Prf)c!uced by Renal Cell | 00 %) nd 1L-6 mRNA.
Carcinoma Encodes for an Interleukin 6 Inhibitor

Laurent Alberti,’ Thoma Bachelot,’ Adeline Duc, Catherine Biota,” and Jean Yves ]}layl’2

1 exon 1 H 100
ATGAACTCCTTCTCCACARGCGCCTTCGETCCAGTTGCCTICTCCCTEEEECTGCTCCTGETETTECCTGCTGCCTTCCCTGCCCCAGTACCCOCAGGAG

'Equipe Cytokine et Cancer, Unité Institut National de la Sante et de la Recherche Medicale, Centre Léon Bérard, Lyon, France,
and “Hépital Edouard Herriot, Place d/Arsonval, Lyon, France

101 exon 2 200
IL-6 AAGATTCCAAAGATGTAGCCGCCCCACACAGACAGCCACTCACCTCTTCAGAACGAATTGACAAACAAATTCGGTACATCCTCGACGGCATCTCAGCCCT

IL-¢6 GAGAAAGGAGA--CATGTAACAAGAGTAACATGTGTGAAAGCAGCAARGAGGCACTGECACAARACAACCTGAACCTTCCARAGATGCCTCAARAAGATG
tiL=g CCTTCTCCACAAACATGTAACAAGAGTAACATGTGTGARAGCAGCARRGAGGCACTGGCAGAAAACAACCTGAACCTT AGATG CTGAARAAGATG
299 H exon 4 and 5 398

IL-6 GATGCTTCCAATCTGGATTCAATGAGGAGACTTGCCTGGTGAAAATCATCACTGGTCTTTTGGAGT TTGAGGTATACCTAGAGTACCTCCAGAACAGATT
tIL-6 GATGCTTCCAATCTGGATTCAATGAGGAGACTTGCCTGGTGAAAATCATCACTGGTCTTTTGGAGT TTGAGGTATACCTAGAGTACCTCCAGAACAGATT
389 498

IL-6 TGAGAGTAGTGAGGAACAAGCCAGAGCTGTGCAGATGAGTACARAAGTCCTGATCCAGTTCCTGCAGAARAAGGCARAGRATCTAGATGCAATARCCACC
tIL=-6 TGAGAGTAGTGAGGAACAAGCCAGAGCTGTGCAGATGAGTACAARAGTCCTGATCCAGTTCCTGCAGAAARAGGCARRGRATCTAGATGCAATAACCACT
499 598
IL-6  CCTGACCCAACCACARATGCCAGCCTGCTGACGAAGCTGCAGGCACAGAACCAGTGGCTGCAGGACATGACAACTCATCTCATTCTGCGCAGCTTTAAGE
£IL-6  CCTGACCCAACCACARATGCCAGCCTGCTGACGARGCTCCAGGCACAGAACCAGTCGCTCCAGGACATGACAACTCATCTCATTCTGCGCAGCTTTARGS
599 639
IL-6 AGTTCCTGCAGTCCAGCCTGAGGGCTCTTCGGCARRATGTAG
tiL-6 AGTTCCIGCAGTCCAGCCTGAGGGCTCTTCGGCARATGTAG
Alignment sequence of spliced IL-6 mRNA in RCC cell line (tIL-6) and IL-6 mRNA.




Mechanisms of response to IL-2 in RCC

Intracrine, paracrine, endocrine roles of IL-6
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A u t O C r I n e Partial sequence chromatogram showing junction of the exon 1 and exon 3 in spliced IL-
6 mRNA in RCC (E15)
C.
exon 2 for IL6 and exon 3
I t - exon 1 for SS1 and tIL-6
n raC r I n e IL-6: CTCAgCCCTgAgAAAggAgACATETAACAAgAgTAACATETgTgAAAE
SS-1: ATgAACTCCTTCTCCACAA ATgTAACAAgAgTAACATeTeTgAAAg

tIL-6 - ATgAACTCCTTCTCCACAAACATSTAACAAgAgTAACATgTeTgAAAg

. . Comparison of partial sequence of spliced IL-6 mRNA in PBMC (clone SS-1)'4, in RCC
A Sp_llced Isoform of Interleukin 6 m_RNA Prf)c!uced by Renal Cell | 00 %) nd 1L-6 mRNA.
Carcinoma Encodes for an Interleukin 6 Inhibitor

Laurent Alberti,’ Thoma Bachelot,’ Adeline Duc, Catherine Biota,” and Jean Yves ]}layl’2

1 exon 1 H 100
ATGAACTCCTTCTCCACARGCGCCTTCGETCCAGTTGCCTICTCCCTEEEECTGCTCCTGETETTECCTGCTGCCTTCCCTGCCCCAGTACCCOCAGGAG

'Equipe Cytokine et Cancer, Unité Institut National de la Sante et de la Recherche Medicale, Centre Léon Bérard, Lyon, France,
and “Hépital Edouard Herriot, Place d/Arsonval, Lyon, France

101 exon 2 200
IL-6 AAGATTCCAAAGATGTAGCCGCCCCACACAGACAGCCACTCACCTCTTCAGAACGAATTGACAAACAAATTCGGTACATCCTCGACGGCATCTCAGCCCT

IL-¢6 GAGAAAGGAGA--CATGTAACAAGAGTAACATGTGTGAAAGCAGCAARGAGGCACTGECACAARACAACCTGAACCTTCCARAGATGCCTCAARAAGATG
tiL=g CCTTCTCCACAAACATGTAACAAGAGTAACATGTGTGARAGCAGCARRGAGGCACTGGCAGAAAACAACCTGAACCTT AGATG CTGAARAAGATG
299 H exon 4 and 5 398

IL-6 GATGCTTCCAATCTGGATTCAATGAGGAGACTTGCCTGGTGAAAATCATCACTGGTCTTTTGGAGT TTGAGGTATACCTAGAGTACCTCCAGAACAGATT
tIL-6 GATGCTTCCAATCTGGATTCAATGAGGAGACTTGCCTGGTGAAAATCATCACTGGTCTTTTGGAGT TTGAGGTATACCTAGAGTACCTCCAGAACAGATT
389 498

IL-6 TGAGAGTAGTGAGGAACAAGCCAGAGCTGTGCAGATGAGTACARAAGTCCTGATCCAGTTCCTGCAGAARAAGGCARAGRATCTAGATGCAATARCCACC
tIL=-6 TGAGAGTAGTGAGGAACAAGCCAGAGCTGTGCAGATGAGTACAARAGTCCTGATCCAGTTCCTGCAGAAARAGGCARRGRATCTAGATGCAATAACCACT
499 598
IL-6  CCTGACCCAACCACARATGCCAGCCTGCTGACGAAGCTGCAGGCACAGAACCAGTGGCTGCAGGACATGACAACTCATCTCATTCTGCGCAGCTTTAAGE
£IL-6  CCTGACCCAACCACARATGCCAGCCTGCTGACGARGCTCCAGGCACAGAACCAGTCGCTCCAGGACATGACAACTCATCTCATTCTGCGCAGCTTTARGS
599 639
IL-6 AGTTCCTGCAGTCCAGCCTGAGGGCTCTTCGGCARRATGTAG
tiL-6 AGTTCCIGCAGTCCAGCCTGAGGGCTCTTCGGCARATGTAG
Alignment sequence of spliced IL-6 mRNA in RCC cell line (tIL-6) and IL-6 mRNA.




Mechanisms of response to IL-2 in RCC

Intracrine, paracrine, endocrine roles of IL-6 and VEGF

Endocrine

Paracrine

Autocrine

Intracrine
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Interleukin-6, Interleukin-10, and Vascular Endothelial
Growth Factor in Metastatic Renal Cell Carcinoma:
Prognostic Value of Interleukin-6 —From the Groupe

Francais d'Immunothérapie

Sylvie Negrier, David Perol, Christine Menetrier-Caw, Bernard Escudier, Michel Pallardy,
Alain Ravaud, Jean-Yves Dowillard, Christine Chevreau, Christine Lasser, and Jean-Yves Blay
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Translational research in oncology research

From empiric to cosmetic to integrated translational research

The tumor cell
The surrounding cells

The patient



Cytokine as growth factors in NHL and breast Ca
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[CANCER RESEARCH 56, 54995505, December 1, 1996] BMC ca“cer BioMed Central

Interleukin (IL)-10 and IL-6 Are Produced ir Vive by Non-Hodgkin’s Lymphoma
Research article

. 1
Cells and Act as Cooperative Growth Factors CD40L induces multidrug resistance to apoptosis in breast

Nathalie Voorzanger, Robert Touitou, Eric Garcia, Henry-Jacques Delecluse, Frangoise Rousset, Iréne Joab, carcinoma and lymphoma cells through caspase independent and
Marie C. Favrot, and Jean-Yves Blay dependent pathways

halie Voorzanger-Rousselot, Laurent Alberti and Jean-Yves Blay*

Resistance to Cytotoxic Chemotherapy Induced by CD40 Ligand
in Lymphoma Cells

By Nathalie Voorzanger-Rousselot, M.-C. Favrot, and Jean-Yves Blay

Blood, Vol 92, No 9 (November 1), 1998: pp 3381-3387
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What is a good target?

Expression Possible target

Expression + activation Promising target

A major target

Expression + activation + mechanism + drug Clinical trial



LETTER

The Cancer Cell Line Encyclopedia enables predictive
modelling of anticancer drug sensitivity

doi:10.1038/nature11003
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Towards a major fragmentation

of nosological entities
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Even for rare tumors...

Adipocytic tumours
Well deifferentiated / dedifferentiated liposarcoma

Myxoid / round cell liposarcoma

Pleomorphic liposarcoma

World Health Organization Classification of Tumours

Fibroblastic / myofibroblastic tumours
Fibromatosis (desmoid)
Solitary fibrous tumour / haemangiopericytoma
Low grade myofibroblastic tumour
Infantile fibrosarcoma
Adult fibrosarcoma
Mixofibrosarcoma
So-called fibrohistiocytic tumours
Pleomorphic MFH / Undifferentiated pleomorphic sarcoma
Smooth muscle tumours
Leiomyosarcoma

Pathology & Genetics

Tumours of Soft Tissue and Bone

Edited by Christopher D.M. Fletcher, K. Krishnan Unni, Fredrik Mertens

Skeletal muscle tumours
Embryonal rhabdomyosarcoma
Alveolar rhabdomyosarcoma
Pleomorphic rhabdomyosarcoma

Vascular tumours

Epithelioid haemangioendothelioma

Frag menta‘“on Angiosarcoma of soft tissue

. . c N
>50 different histotypes RO csenehymel chondrosarcoma
Extraskeletal osteosarcoma

A N D mo I ecu | ar su btyp es Tumours of uncertain differentiation

Synovial sarcoma
2013 classification e

Alveolar soft part sarcoma
Clear cell sarcoma of soft tissue
Extraskeletal myxoid chondrosarcoma
Extraskeletal Ewing tumour
Desmoplastic small round cell tumour
Extra-renal rhabdoid tumour
Malignant mesenchymoma
Neoplasms with perivascular epithelioid cell differentiation (PEComa)
Intimal sarcoma
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Connective tissue tumours

Sarcoma with translocations ~15%
» Ewing, DFSP, Synovial sarcomas,...

Sarcoma with kinase mutations ~15%
» GIST, few Angiosarcomas

Sarcoma with tumor suppressor gene inactivation ~10%
* MPNST NF1, Rhabdoid tumors- INI1, PEComas TSC...

Sarcomas with chromosome 12g14-15 amplification  ~15%
« WD/DDLPS, intimal sarcomas, LG OS...

Sarcomas with complex genetic alterations ~50%
* Pleomorphic sarcomas, LMS, ...

Low grade or locally agressive

» Desmoid tumors beta catenin or APC mutation
» Giant cell tumor of the bone ? (RANK involved)
» Giant cell tumor of the soft part (PVNS) translocation




Fragmentation even In rare diseases

ESMO 2012

GIST are at least 10 diseases

KIT exon 9 mutants (10% of patients)

Median PFS

(months) 6 19

3-year estimate

(%) 5 17

P value
(logrank test)

Years

KIT exon 9 mutants: 400 mg 800 mg
Other patients: 800 mg

KIT Exon 11
KIT exon 9
PDGFRA
Non D842V

D842V:
KIT/PDGFR WT

NF1
SDHB

Raf

Pediatric

Dose
Im 400
Im 800

Im 400

0
Im 400

?/lm 400
?/lm 400
?

?

Adjuvant
+

+




PDGFRA GIST in advanced phase

Characteristic

%

Total

100

Gender
Male
Female

Primary tumor location
Stomach
Small bowel
Peritoneum/Mesentery
Rectum/Anus
Other
Unknown

KIT/CD117 expression
Positive
Negative
Unknown

Type of mutation
Exon 18 D842V substitution
Other exon 18 mutation
Exon 12 mutation
Exon 4 mutation

Metastatic sites
Liver
Peritoneum
Liver & periotheum
Other

WHO PS

Unknown

58,6%
41,4%

69,0%
12,1%
3,4%
1,7%
6,9%
6,9%

65,5%
12,1%
22,4%

55,2%
29,3%
13,8%

1,7%

62,1%
56,9%
25,9%
25,9%

48,3%
32,8%
3,4%
15,5%

Table 1: Patients' Characteristics.

Response  D842Vv*

Non-D842V
Exon 18 Exon 12

Overall*

N %

N % %

%

CR 0 0%
PR 0 0%
SD 10 32%
PD 21  68%

1 6% 13%
4 24% 38%
10 59% 38%
2 12% 1 13%

0

2
8
23
24

4%
14%
40%
42%

Table 2: response rate to imatinib per group of PDGFRA mutation and overall. (*): one patient
with a D842V-mutant GIST died of gastrointestinal hemorrage before his first assessment and was
therefore not evaluable for response.

Probability of Progression-free survival

— Ds42v
PDGFRA
non-D842V

p < 0.0001

— Imatinib
Sunitinib
- - - Other

p=09395

Survie cumulée

— Da42v

PDGFRA
non-D842V

p < 0.0001

T T T T T T T T T T T
30 3 42 48 54 60 66 72 78 B4 80 96 102
Months

T T
12 18 24

PFS2ndLine

P. Cassier, E Fumagalli, P Rutkowski, P Schoffski, M Van Glabbeke, M Debiec Rychter, JF Emile, F Duffaud, J Martin, B Landi,
A Adenis, F Bertucci, E Bompas, S Leyvraz, | Judson, J Verweij, P Hohenberger, P Casali, JY Blay (unpublished data)




Intracellular localization of mutated & activated KIT

receptors

Figure 1
E Figure 5
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Timely proof of require international
collaborations




MCSFR inhibitors in PVNS with t(1,2)

» Case report in 2008
* (Ann Oncol 2008)
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Figure 1. The best tumor shrinkage is illustrated according to Response Evaluation Criteria in Solid Tumors (RECIST).
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7

* Prospective study 2012
* (Proc ASCO 2012)




Genomic characterisation and cellular
models are required




Ewing cells depend on the IGF1 pathway

B C
25 [+ serum
AKT
£ T B - serum -
20 AKT-P
2 ERK |t g
g 15 ——
2 ERK-P |- et
. —
2 () riBP3
s H
riBP3(nM) - 25 - - 25 -
rABP3Im(nM) - - 25 - - 25

IGF1 inhibitors as potential targeted therapy in ES ?

Delattre 2003, Prieur 2004
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Ewing sarcoma and IGF1R Ab
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Nuclear staining for IGF1R:
a biomarker for response in sarcoma?

Progression free survival
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ESMO 2012

Nutlin 3a (RG7112) in Liposarcoma with MDM2 amplification

MDMZ2 inhibition in human tumors
activates p53, arrests cell proliferation,
and induces apoptosis

= single patient
This proof of mechanism study in
patients with LPS demonstrates:

— Pharmacological p53 activation by an
inhibitor of the p53-mdm2 interaction

Post-treatment Increases in p53, p21, and
mdm2 levels

Exposure-related increases in MIC-1

levels Slope of regression

line
P =0.0012

Change from baseline

Post-treatment decreases proliferation as
measured by change in Ki-67

Density of TUNEL positive cells (mm?)

Exposure-related induction of apoptotic . . . .
signals 2000 3000 4000

While not designed as an efficacy study, MIC-1 C1D8

early signs of clinical activity included: Mean change from baseline
1 PR after a single cycle

13SD

» This study also supports the feasibility of
multiple biopsies in patients with
liposarcomas eligible for surgery




Translational research in oncology research

From empiric to cosmetic to integrated translational research

The tumor cell
The surrounding cells

The patient



Lymphopenia and cancer

e -Y'MpPhopenia ‘BreastCa

-NHL

Toxicity of
chemotherapy

1- FN

(Blay et al JCO 1996)
-CTHR
- Lymphopenia d5 or d1
2 - Grade 4 Anemia (Rayetal BrJCancer2001) |  |EESSE st
(Ray-Coquard et al JCO 1999) - Lymphopenia
-Hb <12 -PS>1
- Lymphopenia
-PS>1
3 - Grade 4 thrombopenia
(Ray-Coquard et al Blood 1998)
- Plt < 150 N=1997 pts
-CTHR Deaths:
-PS>1 -20% at31d
- Lymphopenia - 48% at 3 mos

s 8 ]

ERT=0)



Lympho-Divpenia predicts overall survival

Lymphocyte count (Giga/L)
Survival rate

40

hTRB VJ combinatorial diversity (%)

Follow-up (months)

0OS according to baseline diversity

< 30% < 25% < 20%
Whole cohort Whole cohort » Whole cohort

Follow-up (months)

Tredan et al 2012, Manuel et al 2012



Kinase inhibitory selectivity
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Kinase inhibitory selectivity

Karaman MW, et al.
Nature Biotech 2008
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From empirical to rational treatment of human cancers
cells and their stroma

Genomic characterisation : opportunities and challenges
*Functional assays / in vivo models
*Fragmentation of nosological entities: lineage matters!

*The fragmented small groups of tumors are challenging for clinical
research

*Novel dimensions of complexity:
* International legal requirements

* Health economics
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Understanding the biology is as important as
molecular characterisation

The examples of cytokines and growth factors




Challenges of targeted therapeutics

Ineluctable emergence of resistance?

Endless fragmentation of nosological entities.



Cells of the stroma are guilty by association and
need to be treated accordingly

A contrasted role of the immune system
Promoting tolerance

Quantitativeluy and qualitatively altered.



Rare tumors of 2012 are models for the future rare
tumors.

The fragmented small groups of tumors are challenging for clinical research
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