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I- FOREWORD

PAX-FOXO1

in vitro

PAX-FOXO1





II- Introduction

sarko flesh

Phanerosteon mirabile that lived 



II-1 Epidemiology



World Health Organization (WHO) Classification of Tumors of Soft Tissue 2013  

• Adipocytic tumors

• Myofibroblastic tumors

• Smooth-muscle tumors

• Skeletal-muscle tumors

• Undifferentiated / unclassified 

• Vascular tumors

• Gastrointestinal stromal tumors 

• Nerve sheath tumors

• Uncertain differentiation



II-2 Risk factors 

Genetic predisposition

P53



Radiation

Other risk factors 

II-3 Age spectrum and tumor site



Age distribution of the 2600 reported RMS patients 

IRSG definition of favorable/unfavorable sites 24



RMS incidence in adult according to tumor site from Sultan, et al.10

Primary site Adult (%) Children (%)

Extremities

Chest/abdomen/pelvis

Genitourinary (non bladder/non prostate)

Head and Neck

Parameningeal

Other/unknown

Retroperitoneum

Bladder/prostate

Orbital



II-4 Extension



II-5 Diagnosis  

II-5-1 Imaging

II-5-2 Biopsy of the mass



II-5-3 Pathology 







PAX3-FOXO1



PAX7-FOXO1 

PAX3 PAX7

PAX3

PAX7 PAX7-FOXO1

PAX3-FOXO1 P



PAX3/7-FOXO1

PAX3/FOXO1 PAX7/FOXO1



PAX3/7-FOXO1 translocation. A FOXO1

FOXO1 B

FOXO1 C,

PAX3-FOXO1 PAX3-

FOXO1 D, PAX7

PAX7



Molecular biology prognostic significance at a sight

PAX7/FOXO1

PAX3/FOXO1



Prognosis

II-6-1 Staging 



1) Childhood RMS staging system

  

1. Pretreatment Staging System 



Stage
Sites of Primary 

Tumor

T

Stage

Tumor 

Size

Regional Lymph 

Nodes

Distant 

Metastasis

2. Surgical-pathologic Group System 

Group Incidence Definition



Group Incidence Definition

or

or

and



3. Risk Group Classification  

Risk Group Histology Stage Group



2) Adult STS staging system follows staging of STS according to AJCC 7th edition



Anatomic Stage/Prognostic Groups 



II-6-2 Grading of malignancy

FNCLCC histological grading criteria

Score Tumor differentiation Necrosis Mitotic count (n/10 

high-power fields)

0

1

2

3

Grade 1

Grade 2

Grade 3



II-7 Management  

II-7-1  Management  of PRMS and undifferentiated RMS

1) Surgery

2) Radiation Therapy



P

3) Chemotherapy



II-7-1 Alveolar and ERMS management: the pediatric approach 

Comparison of outcomes based on treatment algorithms for RMS

Trial 5 year-OS(%) 5 year-EFS(%)

MMT8976

IRS-IV74

1) Sugery





Correlation between initial surgery and outcome

Lymph node dissection 



2) Radiation Therapy

 

Radiation Therapy (RT) Dose According to RMS Group, Histology, and Site of 

Disease86

Exception:



3) Chemotherapy

Low risk patients



Intermediate-risk patients

observed

High-risk patients





II-7- 3 Phase II studies in RMS patients 

Regimen CR (%) PR (%) SD (%) PD (%) Response (%) Nb of patients Reference

Vincristine/irinotecan

Vincristine/melphalan

Ifosfamide/doxorubicin

Topotecan/cyclofosfamide

Topotecan

Irinotecan

Ifosfamide/etoposide

Rebeccamycin Analogue

Temsirolimus

Trabectidin

Pemetrexed

Oxaliplatin

Ixabepilone

Vinorelbine/cyclofosfamide

Imatinib



II-7-4 Current clinical trials



in 

vitro in vivo 

II-7-5 Promising targets for future clinical trials







III-Questions addressed and objectives of the work   

Question 1: Are the clinical characteristics of adolescent and adult patients with RMS 

and their management differ across age groups? 



Question 2: Is PAX3/7- FOXO1 fusion status of importance in adolescent and adult 

patients with RMS?     

PAX3/7-FOXO1

PAX3/7-FOXO1

in situ

Question 3: Is a combination of targeted therapy relevant in RMS and how to 

orchestrate its use with standard chemotherapy doxorubicin?





Sorafenib 

(

165

166

167

168



Vorinostat



17-DMAG

152, 178

179

174, 179-181

Abacavir 

185



185



IV RESEARCH WORK

IV-1 Management and Outcome of 239 Adolescent and Adult Rhabdomyosarcoma 

Patients 



























IV-2 PAX3/7-FOXO1 Fusion Status in Older Rhabdomyosarcoma Patient Population 

by Fluorescent In Situ Hybridization 

PAX3 FOXO1 and PAX7 FOXO1 

PAX3/7 FOXO1 

PAX3 PAX7, FOXO1 

PAX3 FOXO1 PAX7 FOXO1 

PAX3/7 FOXO1 

PAX3/7 FOXO1 



















IV-3 Targeted polytherapy in small cell sarcoma and its association with doxorubicin



Material and Method  

Cell  culture



Chemicals

Viability assays 



Cell cycles, apoptosis and caspase 3/7 activity assay

Synergy analysis



Chou and Talalay formula and qualitative correlation of the CI value



Results



Table 9. IC50 of monotherapy and combinations and their CI - additive (CI=1),  

 synergistic (CI<1) or antagonistic effect (CI>1). 

RD 18 A204 TC71

Monotherapy IC50 (uM)

sorafenib

17-DMAG

abacavir

vorinostat

Combination
IC50 

(uM)
CI

IC50 

(uM)
CI

IC50 

(uM)
CI

sorafenib

17-DMAG

sorafenib

abacavir

sorafenib

vorinostat

17-DMAG

abacavir

17-DMAG

vorinostat

abacavir

vorinostat





Figure 7. Cell viability of cell lines with triple therapy (A) TC71 and (B) RD18. 

S=sorafenib, D=17 DMAG, V=vorinostat 

A 

B





Figure 8. Cell viability of doxorubicin plus either (A) 17 DMAG (RD18), (B) sorafenib 

(RD18) or (C) vorinostat (TC71) 





Figure 9. Cell viability of doxorubicin plus 17 DMAG and (A) vorinostat (TC71) or (B) 

sorafenib (RD18) and (C) the sequential or concomitant administration of doxorubicin 

plus vorinostat-17 DMAG (RD18). 



Figure 10. Cell cycle distribution of TC71 cells treated with vorinostat, doxorubicin and 

17 DMAG as (A) monotherapy and (B) in combination.



Figure 11. Measure of apoptosis by Caspase 3/7 activity of doxorubicin, vorinostat and 

17 DMAG combination in TC71 cell line



Figure 12. Apoptosis measured with Alexa Fluor 488 Annexin V and PI staining of 

doxorubicin, vorinostat and 17 DMAG combination in TC71 cell line



DISCUSSION

V-1 RMS, the need to find new drugs



PAX3/7-FOXO1



V-2 Limits of this work

 in vitro 



V-3 How to find new drugs 



P53

P53  In 

vitro  P53

P53 





VI PERSPECTIVES

PAX3/7-

FOXO1

in vivo
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APPENDIX

RESUME SUBSTANTIEL EN FRANCAIS

Introduction 



PAX3-FOXO1

PAX7-FOXO1

PAX3 PAX7

PAX3

PAX7

PAX7-FOXO1 PAX3-FOXO1  P



PAX3/7-FOXO1 

in situ

in vitro



in vitro



in vivo

in vitro



Patients et méthode 

Patients  



Anatomopathologie 

Hybridation In Situ en Fluorescence 

PAX3, PAX7 FOXO1

PAX FOXO1



Analyse Statistique 

Culture cellulaire



Agents

Tests de Viabilité 





Cycle cellulaire, apoptose et test d’activité de caspase 3/7 

Analyse de la synergie

Résultats

Caractéristiques des Patients



surrogate

Identification de la translocation de PAX3/7-FOXO1 par FISH sur Tissue Microarray

PAX3 FOXO1 PAX7

FOXO1

PAX3 FOXO1 PAX3/7-FOXO1



  

Survie des Patients ayant un ARMS à fusion positive 

PAX3/7-FOXO1

PAX3-FOXO1 PAX7-FOXO1

Les Patients ayant un ERMS et ceux ayant un ARMS à Fusion-Négative tendent à avoir 

une évolution similaire

P



Fréquence augmentée de maladie métastatique chez les patients à ARMS a fusion 

positive  

PAX7/3-FOXO1

P

Maladie localisée

Données démographiques



Caractéristiques tumorales

Traitement



  

Evolution clinique





Maladie Métastatique

Caractéristiques tumorales

Traitement



Evolution clinique



Les bithérapies comportant du vorinostat, sorafenib et du 17-DMAG induisent une 

réduction synergique de la viabilité sur lignées de sarcome à petites cellules



Les thérapies ciblées n’agissent pas de façon synergique en trithérapie ciblée 

contrairement aux bithérapies

Doxorubicine associée a une bithérapie ciblée

Séquence des associations



Etude de l’apoptose de l’association doxorubicine plus la bithérapie ciblée : vorinostat-

17 DMAG 

Conclusion



PAX3 FOXO1, 15% PAX7–FOXO1, 

PAX3/7-FOXO1

in vitro 

PAX-FOXO1



PAX3/7-FOXO1
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