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• Specific translocations generating fusion genes (Myx LPS) 15% 

• Kinase mutations (KIT…)     ? 

• Gene inactivation (NF1…)     ? 

• Amplifications chromosome 12 (MDM2+CDK4)  75-80% 

• Complex genetic alterations (Pleo LPS, ...)   5-10% 

 

 
Ducimetière F et al. PLoS One 2011; 6: e20294. 
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Drivers 
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BFR14 trial: N = 434 patients 

   

  

   

Median OS: 75.9 months (6.4 yrs) 

 B2222 trial: N =147 

Median OS: 58 

months 

Perol M et al., J Clin Oncol., 2012; 30: 2516-24; Blanke CD et al., J Clin Oncol., 2008; 26:620-25. 

Long term OS of GIST patients in the BFR14 trial 
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GISTS Are different diseases 

Blay JY, et al. Discov Med. 2012;13:357-367. 

Dose Adjuvant 

KIT exon 11  Im 400 + 

KIT exon 9  Im 400 + 

PDGFRA 

Non-D842V Im 400

  

+ 

D842V:    0 0 

KIT/PDGFR WT  Im 400 +/? 

NF1  ?/Im 400  +/? 

SDH  ?/Im 400  +/? 

BRAF ?  ?  

Pediatric ?  ?  

GRID Study: Plasma or tumor detection of KIT exon 9 

or other mutations 

Patient no. KIT mutation detected 

Plasma BEAMing Tissue sequencing 

1 Exon 9 INS Exon 9 INS 

2 Exon 9 INS Exon 9 INS 

3 Exon 9 INS + exon 17 MUT Exon 9 INS + exon 17 MUT 

4 Exon 9 INS Exon 9 INS 

5 Exon 9 INS + exon 17 MUT None (local test: exon 9 MUT) 

6 Exon 9 INS + exon 17 MUT Exon 9 INS 

7 Exon 9 INS + exon 17 MUT Exon 9 INS 

8 Exon 9 INS Exon 9 INS 

9 Exon 9 INS Exon 9 INS 

10 Exon 9 INS Exon 9 INS 

11 Exon 9 INS + exon 17 MUT None (local test: exon 9 MUT) 

12 Exon 9 INS Exon 9 INS 

13 Exon 9 INS Exon 9 INS 

14 Exon 9 INS + exons 17 & 18 MUT Exon 9 INS 

15 Exon 9 INS Exon 9 INS 

16 Exon 9 INS + exon 17 MUT Exon 9 INS 

17 Exon 9 INS + exon 17 MUT Exon 9 INS 

18 Exon 9 INS + exon 17 MUT Exon 9 INS 

Demetri GD, et al. J Clin Oncol. 2013;31(suppl).  

Abstract 10503. 
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ESMO 2014 Imatinib mesylate in advanced dermatofibrosarcoma protuberans (DFSP) - pooled 

analysis of two phase II clinical trials  

P. Rutkowski, S. Schuetze, M. M. Van Glabbeke, C. Rankin, W. Ruka, B. P. Rubin, M. Debiec-

Rychter, A. Lazar, H. Gelderblom, J-Y Blay, R. Sciot, P. Hohenberger, A. T. van Oosterom;  

for the EORTC Soft Tissue/Bone Sarcoma Group and South-West Oncology Group 
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•t(17,22) :17q22 and 22q13  (COL1A1 et 

PDGFB)  

•Autocrine loop with PDGFb 

Maki et al IJC, 

Rubin et al JCO 

Mc Arthur et al JCO 

http://www.jco.org/content/vol20/issue17/images/large/10ff1.jpeg
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MCSFR inhibitors in PVNS  with t(1,2)- col6a3-CSF1 

0

1

2

3

4

5

6

7

8

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

1st interim analysis

2nd interim analysis

3rd interim analysis

• Case report in 2008 

– (Ann Oncol 2008) 

 

 

 

 

• Retrospective study 2011 

– (Cancer 2011) 

 

 

 

• Prospective study 2012 

– (Proc ASCO 2012) 

18/09/06 08/11/06 28/02/07

Figure: Response to imatinib in PVNS



Phase 1 study of RG7155, a novel anti-CSF1R 

antibody, in patients with locally advanced 

pigmented villonodular synovitis (PVNS) 

P.A. Cassier, C.A. Gomez-Roca, A. Italiano, M. Cannarile, C. Ries, A. Brillouet, C. 

Mueller, G. Meneses-Lorente, M. Baehner, J. Ratnayake, R. Harding, K. Abiraj, N. 

Gass, K. Noh, R.D. Christen, M. Campone, 

C. Le Tourneau, J. Delord, D. Rüttinger, J.-Y. Blay 
 

Study fully sponsored by F. HOFFMANN-LA ROCHE 



RG7155 targets the tumor microenviroment 

PVNS as “proof-of-principle” for inhibition of CSF1R 

RG7155 targets CSF1R+CD163+ tumor associated macrophages (TAM) 

RG7155 selectively depletes CSF1-differentiated CSF1R+CD163+ macrophages in vitro 



RG7155 induces high ORR in PVNS 

Time Point Responses (RECIST 1.1) 

Previously failed nilotinib and/or imatinib treatment 

Ries et al. Cancer Cell 2014 (in press) 
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The missed opportunity of IGF1R Ab 

treatment in sarcomas 

IGF1 inhibitors as potential  

targeted therapy in ES ? 

 

Prieur 2004, Olmos 2009, Pappo 2011 

http://mcb.asm.org/content/vol24/issue16/images/large/zmb0160443160005.jpeg
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TSC1/2 

mTOR signalling pathway 
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Maintenance treatment 

SUCCEED : Ridaforolimus in maintenance 

Chemo 

Metastatic 

disease 1st line 2nd line 3rd line 

Chemo Chemo Chemo 

Chemo Chemo Stabilisation Stabilisation Stabilisation 

Ridaforolimus treatment after favorable response 

Changing treatment paradigm 

1st line 2nd line 3rd line 

Progression Progression 
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Independent Radiology Review (HR=0.72, p=0.0001)  

weeks 

   PFS rate  

            Median PFS      3 mo    6 mo  
Ridaforolimus        17.7 weeks        70%         34% 

Placebo            14.6 weeks        54%         23% 

Ridaforolimus as maintenance in advanced 

soft tissue sarcomas 

Demetri et al; JCO 2013 



GIST 

Sarcomas and  

aggressive connective  

tissue tumors 

Mutations  

kinases 

G5 

Ntl 

Group 

Translocations 

DFSP  

SyS 

Ewing 

Mutations  

APC/bCat 

Desmoids 

WD/DDLPS 
Amplification  

12q13-15 

MDM2/CDK4 

MPNST 

PEComas 

TSG loss 

NF1, TSC1/2 

Complex 

Genomics  

LMS, UPS 



ESMO 2014 



ESMO 2014 

Nat Gen  2010 
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MDM2/p53 inhibitors 
 

• RG7112 & RO5503781   (Roche) 

 

• CGM097 (Novartis) 

 

• MI-888 & SAR405838  (Sanofi) 

 

• MK-8242 (Merck ) 

 

• DS-3032b (Daichii) 

 

• AMG232 (Amgen) 
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CDK4 and WD/DD liposarcomas 

• 90% amplification 

• >10x overexpression of the proteins 

• Detectable by IHC : diagnostic tool 

• shRNA block LPS proliferation 

• PD-0332991 

– Activity in xenograft models 

– Long term PFS in phase I for LPS patients 
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 Genomics vs epigenomics   

vs cell biology? 
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…followed by a phase II trial with  >500 patients 
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Passengers  

or weak drivers 
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Northern Blotting 

Ligand 

Frizzled Homologue 10 (FZD10) 

FZD10 is specifically up-regulated in synovial sarcoma  

Criteria for gene selection 

- No detection in normal organs 

- Frequent and high expression in 

  synovial sarcoma 

- Related in cell-growth / survival 

Semi-quantitative RT-PCR 

Nagayama et al., Cancer Research 62, 5859-66 (2002) 

MFH , Malignant  fibrous histiocytoma ;  LMS , Leiomyosarcoma ; LS,  Liposarcoma ; MSC , Mesenchymal stem cell ; SS , 

Synovial Sarcoma ; MPNST , Malignant peripheral nerve sheath tumor 

MFH LMS SS cell lines MPNST 

SS 

Clinical sample 
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Nagayama et al., Oncogene 24, 6201-12 (2005) 
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Genome-wide cDNA microarray of soft tissue sarcoma 

Synovial sarcoma has distinct 

pattern of gene-expression from 

other sarcomas. 

Passive immunotherapy?  

On targets with no known  

oncogenic role 
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Northern Blotting 
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Genome-wide cDNA microarray of soft tissue sarcoma 

Synovial sarcoma has distinct 

pattern of gene-expression from 

other sarcomas. 



ESMO 2014 Antitumor activity of 90Y-labeled anti-FZD10 MAb 

Synovial sarcoma (SYO-1) xenograft mouse  
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90Y ： 100 uCi 

Intraveneous injection 

Potent antitumor effect was shown in all xenograft mice by just single 

injection of 90Y-labeled anti-FZD10 MAb.  
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SYNFRIZZ Clinical Trial 



ESMO 2014 

Transversal image 

24H uptake 

Met1 has very good uptake 

Distal image 

24h uptake 
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Rapidly growing 

genomic 

informations 



ESMO 2014 Identifying actionable targets in advanced cancer 

patients: Preliminary results from the ProfiLER program. 
P. Cassier, O.Trédan, C. Seigne, E. Lavergne, J. Fayette, F. Desseigne, P. Biron, C. de la Fouchardière, I. Ray-Coquard, M. Pérol, D. Frappaz, M. Bernardin, Q. Wang, 

V. Attignon, D. Pissaloux, V. Combaret, V. Agrapart, M.E. Fondrevelle, D. Pérol, J.Y. Blay, Centre Léon Bérard, 28 rue Laennec, Lyon, France 

Abstract 

ID #2621 

N=1053 patients as of Sept 2014 (single  center) 



ESMO 2014 Identifying actionable targets in advanced cancer 

patients: Preliminary results from the ProfiLER program. 
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My Own Specific Treatment (MOST) 
(NCT02029001)  

• Design: two-period, national, multicentre, 

randomised, open-label, phase II study using a 

randomised discontinuation design 

• Aim: to evaluate, in patients with advanced solid 

tumours after at least 1 prior systemic treatment 

regimen, the clinical benefit of a maintenance 

treatment in patients with stable disease after a 12-

week induction treatment with a therapy targeting 

the molecular alterations identified in the patient’s 

tumour 

• Start date: July 2013/ March 2014! 

 

• Sorafenib, pazopanib, everolimus, nilotinib, 
lapatinib 

 

• Centre Leon Berard, Institut Curie, Institut 
Bergonié, soon Hospices Civils de Lyon, Institut  
Claudius Regaud,  
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 If it  was so simple  

we would have Glivec  

for all sarcomas! 



ESMO 2014 



ESMO 2014 



ESMO 2014 

The challenge of multiple levels of 

heterogeneity 

• Across similar tumors in different patients 

 

• At the molecular level of invididual cells of the 

primary tumor 

 

• Across metastatic sites 

 

• Upon therapeutic pressure 
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Conclusions 

Evolving biology of sarcoma 

• Well characterized histological & molecular subtypes 
 

• More to be identified (NGS, CGH,…) 
 

• Treatment adapted to driving molecular alterations 
 

• How to identify a driver mutation? 
 

• Novel approaches or clinical research 
 

• Novel paradigms needed! 


