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EN-HOPE SMART4CBT

* Structuring of pediatric brain tumor research in Northern and
Eastern France

e 20% of French patients are treated across the following three
cities: Strasbourg — Nancy — Lille
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7 pediatric neurosurgeons
3 distinct biobanks

3 neuropathologists

3 pediatric neuroradiologists {%
5 neuro-oncologists @

3 pediatric radiotherapists
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Numbers in child/AYA brain tumors

B cancers (<15 yrs) cancers (15-25 yrs)
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brain tumors = second
common cause of death
in pediatrics/AYA 15-18% HGG/ = 90% RR

. h 25% of pediatric f o 10%OfAYA
W

15% medulloblastomas/ = 40% RR

6% ependymomas/ = 20-40% RR
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brain tumor histo-types (high-grade gliomas, medulloblastomas and ependymomas),
and their radioresistance (RR) mechanisms

From biology to clinics, studying tumor cell plasticity and heterogeneity and their role in radioresistance



20 researchers

Resea Ic h tea ms :tlci::lciic;::s-researchers

8 engineers
8 post-doctoral fellows ==
14 PhD

“» Team Cell Plasticity & Cancer - UMR Canther - UMR9020 CNRS — UMR 1277 Inserm
“» 2 teams in Laboratory PRISM U1192 Inserm

Team Systems, lonising Radiation & Nanomedicine applied to Neuro-Oncology - CRAN UMR 7039
Team Metabolism, Integrative genomics & Bioinformatics - NGERE UMR 1256 Inserm

Team Ingénierie Moléculaire et Physiopathologie Articulaire (IMoPA) - UMR 7365

“* Team ONKO3T - UMR CNRS 7021

+» Team Radiobiology — UMR 7357 - ICube — Strauss Institute

+» Team Metabolomics - UMR7357 — ICube - Strauss Institute

+» Team Complex Systems and Translational Bioinformatics - UMR7357 - ICube

+* Team Structure, dynamics and targeting of biomolecular machines - CNRS
UPR 9002 - IBMC

+» Team Immunology, Immunopathology and therapeutic chemistrys— CNRS
UPR3572 12CT - IBMC



Shared infrastructures

@ OrgaRES - organoids
PIatformS: @ Platform for model irradiation in Strauss Institute
OptiRAD platform - irradiation

@ RISEst - Imaging

© BiCel platform - Imaging

® GenomEast - molecular analyses (RNAseq and spatial RNAseq, epigenetics)
@ OrganOmics - organoids/molecular analyses (metabolomics and proteomics)
© BIGEst - ICube platform - Bioinformatics and Al (artificial intelligence)

© PHENOMIN-ICS - animal models

@® Biobanks : structuration
@® Molecular departments

@ Clinical research facilities

@ Clinical departments



Workflow

Patient-Derived 3D Model (Tumoroid)

Integrated Patient Data &
Clinico-Pathological Sampling

Clinical applications ‘%%

Translational Pipeline
Early-Phase Clinical Trials
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From patients to
patients
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Development

‘R? V ‘i? V Multi-omics approach
| Q | | O 1 Spatial & Single-Cell Profiling

Radioresistance analysis

ﬁ

Therapy Testing

Comprehensive Biobanking (Primary Tissues & Matched Models)
Integrated Database (ADLIN)



B EN HOPE S SMARTACBT

N. Entz-Werlé S. Meignan

WP1 : Identification of WP2 : Validation of the drivers WP3 : Therapeutic WP4 : A patient
intrinsic and extrinsic involved in intrinsic and approaches targeting RR in operated WP: from
alterations characterizing RR  extrinsic resistance: from in silico ex vivo and in vivo BT biology to patient
brain tumor (BT) cells. to in vitro cross validation. models. translation.
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C. Bund M. Salzet S. Martin A. Furlan A. Simonetti P. Chastagner C. Pochon F. Sevrin
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WP1 Identification of intrinsic and extrinsic alterations characterizing RR

A brain tumor (BT) cells.
Leaders: Caroline Bund (Strasbourg)/Michel Salzet (Lille)

Task 1.1: Generation of 3D RR models

Task 1.2: Architecture characterization

T1 3: Epigenetic and transcriptomic Communications

T1.4: RNA translation alterations .
T1.5: Metabolomics and proteomics
N A
4 @ Task 1.1: Gene;atllon of Task 1.2: Architecture
*I% J— % ‘Ké ‘Ké ‘iﬁ — 3D RR models characterization by bioimaging
- & — = )
g ) ([ A
Task 1.3: Epigenetic 5 - Task 1.5: Metabolomics
trewmfmgtand. Task 1.4: Evaluation " and proteomics
ranscrip lec of RNA translation approaches to
modulation alterations understand heterogeneity
J L J U Y,
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WP1 Identification of intrinsic and extrinsic alterations characterizing RR

brain tumor (BT) cells.
Leaders: Caroline Bund (Strasbourg)/Michel Salzet (Lille)

Task 1.1: Generation of 3D RR models

Task 1.2: Architecture characterization
T1 3: Epigenetic and transcriptomic Communications
Publications
T1.4: RNA translation alterations
T1.5: Metabolomics and proteomics f
N ependymoma high-grade glioma
organoid organoid

Task 1.1: Generation of
3D RR models
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First characterization of tumoroids models




First characterization of tumoroids models

DMG DMG

Diagnostic tumor Diagnostic tumor

Phalloidin
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First characterization of tumoroids models

methylation analyses with methylEPIC 935k beadchip (lllumina)
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First characterization of tumoroids models

invariable part

Oxygen-sensitive nanorods
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Characterization of RR models

Pre- vs. Post-irradiation results (5 x 2 Gy Stupp protocol)

sc transcriptomic proteomic
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Leaders: Sophie Martin (Strasbourg) / Alessandro Furlan (Lille)

|'J‘2.1: Bioinio. integration >
I 2:20A1prior: ..
| i > Communications

| 12.3: Crossvalid: > Publications
| 1245 Relapseimodels >
|'J‘2d5: Candidats modulation >
L
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Bioinformatics
integration
to predict the

Target prediction and
prioritization via Al
approaches

Cross validation
of the targets in
relapsing patients’

best candidate RR drivers
\ J

cohorts

J \\

Ex vivo 3D relapse models as
a tool of target validation (relapsing
after radiotherapy)

Modulation of the RR-driving
A candidates

& CRISPRCas9
& siRNA
& Drugs
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WP3 Therapeutic approaches targeting RR in ex vivo and

B ? in vivo BT models
& Leaders: Angelita Simonetti (Strasbourg)/Pascal Chastagner (Nancy)
73.3: CAR-macrophages strat. Publications
T3.4: in vivo exp.
~ N ™
Task 3.1: in silico optimization of Task 3.2:
therapies used to target RRand . ¢ Complexification of ex
their validation in 3D models vivo validation models
. J
~ ™
3 VL, | - in vi ]
Task 3.3: Understanding the — jf’ swwee  Task3.4:invivo 3
: : wﬁ.. models to decipher -
macrophagic environment and § 4 = oy
exploiting CAR-macrophages strategy v ¢ radiopotentiation A
\ J U — y
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WP4 A patient centered WP: from biology to
patient translation

Leaders: Cécile Pochon (Nancy) and Frangois Sevrin (Lille)

98

(LR N
T4.1: biopath. tools

T4.2: Metabolomic

T4.3: Trial design
T4.4: Trial

N N
Task 4.2: Development of

metabolomic or macrophagic
biomarkers using
metabolomic imaging

Task 4.1: Development of adequate
tools to assess the predefined
biomarkers and signatures in a
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biopathology approach
.
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Task 4.3: Development of \_‘a : Task 4.4: Trials development and

o
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clinical trial designs serving our ! E* options in direct link with
top drug(s)/radiotherapy — 1iil investigation clinic structuration and

0
N
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combinations s platform for patient transfers
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