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Age-Adjusted and Age-Specific Cancer Incidence
Rates for Patients 0-19 Years of Age

(SEER 2005-2009)
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Essais cliniques recherchda meilleure

5-year survival in pediatric oncology in Sweden 1951-2010

combinaison de chimiotérapie, chirurgie, radiothérapie

Et progres majeurs des techniques chirurgicales, d

e > Recherche fondamentale

radiothérapie et des soins de support

Applications émergentes en thérapie



Nombreuses sequelles a long terme
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Complexification considérable de la classification au cours des dernieres a
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Complexification considerable au cours des dernieres ant
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Exemple des tumeurs cerébrales

Glial/glioneuronal 2
Mop:Clialitumours

Low-grade High-grade
gliomas gliomas Ependymomas
Pilocytic astrocytoma BRAF dupl — Midline glioma H3K27 mut [ Supratentorial subependymoma
Ganglioglioma BRAFV600Emut —— GBM-IDH mut —— ST-EPN-YAP1
Angiocentric Glioma (MYB/MYBL1) —— GBM-(ped)RTK1/RTK2 —— ST-EPN-RELA
—— DNET (FGFR mut/fusion) —— GBM-MES — Posterior fossa subependymoma
Diffuse leptomeningeal glioneuronal —— PF-EPN-A
tumor (BRAF dupl, 1p and/or19q del.) CBM:MYCN
Desmoplastic infantile astrocytoma and —— GBM-H3.3G34 mut —— PF-EPN-B
ganglioglioma Anaplastic astro. with piloid features* i
: - —— Spinal subependymoma
Subependymal_ giant cell astrocytoma (NF1/FGFR1/BRAF, CDKN2A del) P! NGy
(TSC1/2 germline mut) L Pleomorphic Xanthoastrocytoma* [ Spinal myxopapillary ependymoma
LGG, NOS (BRAFV600E, CDKN2A del)

— Spinal ependymoma (NF2 mut)

Non-Glial Tumours
Tumours
l l | I I

Embryonal ' Cranio- e Choroid Others
T y; Pineal Tumours B i Meningiomas | 4 (e.g. Lymphomas,
umours pharyngioma plexus tumours| | e celltumours)
AT/RT ETMR
Medulloblastoma (atypical teratoid/ (embryonal tumour with (¢] ET
rhabdoid tumours) multilayered rosettes)

WNT AT/RT-TYR Ependymoblastoma CNS embryonal tumor, NOS
SHH-p53 wt AT/RT-SHH ETANTR CNS Neuroblastoma (FOXR2 activated)
SHH-p53 mut AT/RT-MYC Medulloepithelioma CNS EFT with CIC alteration
Group 3 CNS HGNT with MN1 alteration
Group 4 CNS HGNT with BCOR alteration

Pfisteret al, BrainTumorsin Children 2018



Les differents médulloblastomes: des implications cliniques majeu
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Exemple des sarcomes Ewing et Ewvike

t-SNE dimensionality reduction (1,077 samples)
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Exemple des sarcomes Ewing et Ewvike

t-SNE dimensionality reduction (1,077 samples)
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Quelguessuccesstories: les anticorps monoclonaux

Anti GD2 imeuroblastoma Anti CD20 in Bellmalignancies
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Les inhibiteurs de TRK

1998

Letter | Published: 01 February 1998
A novel ETV6-NTRK3 gene fusion in
congenital fibrosarcoma

Stevan R. Knezevich, Deborah E. McFadden, Wen Tao, Jerian F. Lim & Poul H.B. Sorensen =

Nature Genetics 18, 184-187 (1998)  Download Citation %
T75 Accesses 436 Citations = 9 Altmetric ~ Metrics »
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2018

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Efficacy of Larotrectinib in TRK Fusion—
Positive Cancers in Adults and Children

A. Drilon, T.W. Laetsch, S. Kummar, S.G. DuBois, U.N. Lassen, G.D. Demetri,
M. Nathenson, R.C. Doebele, A.F. Farago, A.S. Pappo, B. Turpin, A. Dowlati,
M.S. Brose, L. Mascarenhas, N. Federman, J. Berlin, W.S. El-Deiry, C. Baik,

J. Deeken, V. Boni, R. Nagasubramanian, M. Taylor, E.R. Rudzinski,

F. Meric-Bernstam, D.P.S. Sohal, P.C. Ma, L.E. Raez, J.F. Hechtman, R. Benayed,
M. Ladanyi, B.B. Tuch, K. Ebata, S. Cruickshank, N.C. Ku, M.C. Cox,

D.S. Hawkins, D.S. Hong, and D.M. Hyman
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Lasuccesstory des inhibiteurs de TRK

RNAseq larotrectinib
Fillette de 4ans FusionTPM2aNTRK1
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Apres 1 mois
Discussion pluri disciplinaire
Chirurgie tres complexe
Chimiothérapie laquelle?
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Lasuccesstory du ciblage du CD19 par les SAdells

Expression aimmunoglobulinT-cellreceptor
chimericmoleculesasfunctionalreceptorswith |:>
antibody-type specificity

Gross GWaksT, EshharZ.

ProcNatl AcadSciUSA1989Dec;86(24):10028.

Chimericantigenreceptormodified T cellsfor
acutelymphoidleukemia

GruppSA  JdrkeCH.

N Engld Med 2013Apr 18;368(16):1509.518.

SteveGrupp

Leukapheresis . e

f\;j"i;"%',\l') u MOdfﬁed T'Ce”

- infusion
CHIMERIC ANTIGEN RECEPTOR (CAR) Mg
* T-cell subset P
CD19+ tumor p . salection . o
- CD19 MHC-independent (\ ‘ ! Y g J N o
antigen engagement \ L w ’ Lymphodepleting
) and induction of signalling - Chemotherapy
' ., \\\\scFv
: scFv Antibody-coated
€547 g ‘ beads e [ W J ... » D
s 1” 4-1BB (CD137) Bead removal o -'Q ‘
nadde ° N T-cell activation/ bR s
g ¢ CD3 zeta transduction e TV %
B X :' \ l' (gene transfer using retroviral, \ \G »
. J  lentiviral, transposon or X Modified T-cell »
o y RNA as vector) expansion
; <4 3

=" Proliteration,

cytokine production,
T cell CTL function,
tumor lysis

ThanksAndréBaruchel



CCNB3 CAMTA1L

e

EWSRFLI1
EWSRERG EWSRISMARCA5

EWSRETV1 £

EWSRETV4 Ewgﬁﬁﬁim

EWSRFEV

EWSRPATZ1
EWSRIATF1
EWSRLREB1
EWSR1DDIT3
EWSRWT1  Cp

coLiAuspe FUSATFL &
FUSERG, 2

COHLIUSP6 [ (jorplf &
FUSDDIT3
10

100
NTRK3%3
DUX4

73;

15 93
NUTMl%&}) >

BRDA4-NUT

ATF1

O ETV6NTRK3% g
Gaelle Pierron

Curie
YAPLITFE3




CCNB3
Ewggggé PDGEE  BCORCCNB3 < CAMTAL
: EWSRBMARCAS
; : MYHIUSP6
EWSRPATZ1 R H|gh numberOf geI’IEfUSIOnS
EWSRIATFL 25 . C
EWSREREB! p Involvingtranscription factors
EWSRIDDIT3 g
EWSRINTL O, “; 2
/C‘O 40,9 &
., ;o"go

0
SUZ12 CLTALK
YWHAENUTM2A/B
coLiAwspe FUSATFL

FUSERG. 20
60

CDHLIUSPG ¢ jorelb &
FUSDDIT3®

10

20
¥ SMARCA5

50
0

NTRK

130
140
15 503
NUTMl%
BRDA_NUT ]%

T
)
=

3588

DUX4

ATF1  ~¥ @%@Q
@ ETVENTRK3 & 5
: : S Y JAZFESUZ12
WT1 3§ A
Institut ; R Set® 4 JAZFEPHFL
Curie R A

Gaelle Pierron
.-} WHSC1LNUTM1



Et si on pouvait degrader

(YJ]O les protéines oncogenes,
a RNA GSNE Rdz LIN

tumoral !!



Lasuccesstory des leucémies a promyélocytes

U Arsenic and Retinoic Acid : Proteasomal degradation ofRNRA
: Degradationthrough sumoylation
2 Degradationthrough phosphorylation

Proteasomal degradation
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PolySumoylation  PolyUbiquitination Retinoic acid
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Le systemaJbiquitin-Proteasome
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Le systemaJbiquitin-Proteasome

unnn 2 E1 ubiquitin activating enzymes
~40 E2 ubiquitin conjugases
Ez
, >600 E3 ubiquitin ligases
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(A) Thalidomide (B) Lenalidomide (C) Pomalidomide
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Thalidomide et dérivés dans les hémopathies malignes

a Myelome Thalidomide

(and derivatives)
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Mitochondrial dysfunction |
alters auxin activity

Auxin aids plastid development, |
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Les exemples précédents montrent le potentiel X
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protein
interface
stabilization

PROTAC MGD (molecular glue degrader)



Le principe des PROTAC
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Table 1 | Heterobifunctional PROTAC targeted protein degraders in clinical development

Company

Arvinas

Arvinas/Pfizer
Accutar Biotech
Arvinas

Bristol Myers Squibb
Dialectic Therapeutics
Foghorn Therapeutics

Kymera/Sanofi
Kymera

Kymera
Nurix Therapeutics

Nurix Therapeutics

C4 Therapeutics
C4 Therapeutics
Cullgen

Degrader

ARV-110
ARV-471
AC682
ARV-766
CC-94676
DT12216
FHD-609
KT-474

KT-413

KT-333
NX-2127
NX-5948

CFT8634
CFT8919
CG001419

Target

AR
ER

ER
AR
AR
BCL-x,
BRD9
IRAK4

IRAK4

STAT3
BTK
BTK

BRD9
EGFR-L858R
TRK

Indications

Prostate cancer

Breast cancer

Breast cancer

Prostate cancer
Prostate cancer

Liquid and solid tumours
Synovial sarcoma

Autoimmune diseases

(e.g. AD, HS, RA)

Diffuse large B cell
lymphoma (MYD88-mutant)

Liquid and solid tumours
B cell malignancies

B cell malignancies and
autoimmune diseases

Synovial sarcoma
Non-small-cell lung cancer

Cancer and other indications

E3 ligase

CRBN

CRBN

CRBN
Undisclosed
CRBN

VHL
Undisclosed

Undisclosed
CRBN

Undisclosed
CRBN
CRBN

CRBN
CRBN
CRBN

ROA

Undisclosed
Oral
Oral

Oral
Oral
Oral

Highest phase Clinical

Phase |l
Phase Il
Phase |
Phase |
Phase |
Phase |
Phase |
Phase |

Phase |

Phase |
Phase |
Phase |

IND-e
IND-e
IND-e

trial no.
(if applicable)

NCT03888612
NCT04072952
NCT05080842
NCT05067140
NCT04428788
NCT04886622
NCT04965753
NCT04772885

NCT04830137
NCT05131022



Applications en oncologie pediatrique

Dégradation de protéines oncogenes bien caractérisée:

Tumeurs solides MYCN, EW$RI1, PAX3/FOXO01, EWSRYIT1, ALK...
Proteines de fusion des leucémies, lymphomes

5SANI RIFGA2Y RS&a LI NOSYlIANBa AyRA&aLISyalofsSa b f
Complexe SWI/SNF, histone acétyle transferase...

Ligands de E3 ligases bien connus pour VHLgiFdétiques) et CRBN (dérives du thalidomide)

[ Al YRA RS&a LINRPGOGSAYSA RQAYUSNEBOY
ligands connus (hormones, inhibiteurs, ...)
criblage en cours pour de nombreuses protéines (feNéodedchemicallibrarieg
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Circulation

Initiation des lymphocytes T activés
et activation Lymphocyte T vers la tumeur
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TGFp1,2

Vigil (a vaccineasingautologoustumor cells
:ﬁ modifiedto stimulateantigenpresentatior)
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GD2-CARTO1 for Relapsed or Refractory
High-Risk Neuroblastoma
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CART en essais clinigues en oncopediatrie

GD2 Neuroblastome
Tumeurs cérébrales
HER2 Tumeurs cérébrales
B7-H3 Tumeurs cérébrales
Tumeurs solides
EGFR Tumeurs cérébrales
CD171 Neuroblastome
CD22 B-cellmalignancies
Glypicar3  Tumeurs solides
CD7 T-ALL
CD19 T-ALL
CD30 MDH

CD123 Tumeurs solides
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ASP14 cells

KyraBergman &antoine Coulon
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Ces néogenes sont ils traduits en protéines?

N S

3 peptidesdentified independentlyin massspectrometryof Ewingsarcoma
celllines

CélineCollin& Floriane Petit



