universite
“BORDEAUX

METABOLISM IN CANCER - NICE 2023

How glioblastoma cells adapt their
metabolism when colonizing the brain ?

Thomas Daubon, PhD - CNRS Research Director
Group leader « GBmetabo group »
CNRS UMR5095, University of Bordeaux — France



Glioblastoma (GB) : a highly heterogeneous and invasive tumour
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Role of TGF31/thrombospondin
- Daubon Nat Com 2019, NeuroOnco Adv 2019

- Joseph, Magaut et al (Daubon/Miletic groups)
NeuroOnco 2022

Spr'al Spread = | VEGF gradient Invasion along
BT ] SDF-1c gradient white matter tracts

- Invasive cells are the seeds of recurrent GB.



From a neuron-astrocyte lactate shuttle concept ...

ASTROCYTE

Work of Luc Pellerin and Pierre Magistretti j/



.. to neuro-oncology with glioblastoma metabolic symbiosis ?
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Determining LDHA and LDHB regional expression by IHC and spatial transcriptomics
in xenograft derived from patient stem-like cells

Patient 3

Mouse brain

Collaboration with DH Heiland/V Ravi/K Joseph ;
data extracted from Ravi et al Cancer Cell 2022

— LDHA is expressed in hypoxic area and some invasive cells
while LDHB is highly expressed in invasive areas.



Lactate itself fuels TCA cycle for a full cell respiration, triggering invasion

Glucose/Glutamine-free medium and complemented with Lactate
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— Lactate is retroconverted into pyruvate to full TCA cycle in absence of
glucose : importance of LDHB ?
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LDHA/B KO induces an increase in mouse survival
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RNAsequencing and metabolomics define metabolic profiles of LDHA/B KO cells
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Irradiation of LDHA/B KO tumors leads to increase of mouse survival
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Antiepileptic drug inhibiting LDH activity and cell respiration led to increased mouse survival

Oxamate @ MCTs block
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+ role of MPST in
GB invasion
Saurty-
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Daubon T et al
Cell Death Dis.
2022



How tumor cells modulate their metabolism during perineural invasion ?

Neurons
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Destruction of myelin sheath in striasomes
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Destruction of myelin sheath in corpus callosum
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Destruction of myelin sheath in corpus callosum

20um projection, zopm 2x




Destruction of myelin sheath in corpus callosum

Oligodendrocyte

\
\
|

Neuron

Axon

DO NOT POST



In vivo engulfment of myelin particles by glioblastoma cells
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In vivo engulfment of myelin particles by glioblastoma cells

By Jérémie Teillon-BIC
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Myelin composition : 70-85% lipids, 15-30% proteins
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Reviewed in Poitelon et al, 2020




In vivo engulfed-vesicles contain Myelin-Basic Protein
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GB cells phagocyte oligodendrocytes and expressed MBP-positive vesicles

In vitro

Tumor cell engulfing
oligodendrocyte
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GB cells phagocyte purified myelin extracts

Home-made purification of myelin extracts
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- Collaboration with Dr Arne Battefeld — IINS-Bordeaux
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Myelin engulfment triggers lipid droplet formation in GB cells
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Lipiblue staining in spheroids
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Comparison between Myelin-engulfed and control cells by RNAseq
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Myelin engulfment induces an increase in cell
respiration and ROS production

TMRM detection for mitochondria membrane potential CellROX detection for ROS production
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Myelin specifically increases GB cell invasion, but also cell proliferation

Proliferation
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Myelin increases production of glycolysis, TCA intermediates and mevanolate pathways
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Increase of Phospho-CREB and SREBP2 expression in myelin-treated samples

Rationale = in RNAseq, increase of CREBRF and SREBF2 expressions
Myelin engulfment
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—> In vivo experiment with late simvastatin treatment to evaluate myelin engulfment
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Take-home messages

Part 1 : Inhibiting lactate metabolic symbosis reduces glioblastoma
development and invasion.

Part 2 : GB cells induces oligodendrocyte death and engulf myelin,
triggering metabolic adaptations and higher invasion capacities.

< )\ = Any collaboration on this topic is welcome !



Work from Claire Larrieu — PhD Student — on GB tumor resection

Role of lactate metabolism in glioblastoma development and relapse
Claire M. Larrieu’, Antonio C. Pagano Zottola**, Manon Lemaitre’, Marie-Alix Derieppes, Olivier Molliers, Thomas Daubon*

T MRS UMR 5095, 1BOC, University of Bordesus, France 2 BRIC, INSERM Uszra, Bordesus, France 3 Animal Facllity, Campus Talence, University of Bordesus, Pessos, France  # OHU de Bordeaus, Frarce

SURGICAL RESECTION & METABOLIC REGPROGRAMMING

In vivo model of surgical tumor resection Mimicking resection-induced lactate fluctuations in vitro
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GBmetabo Group — CNRS / Bordeaux University

- Dr Thomas Daubon as Research Director CNRS and Group leader

- Dr Océane Martin as Associate Professor
- Manon Lemaitre as Engineer
- Doriane Baumont as Engineer
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- Maya Moubarak
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- Dr Audrey Burban

- Dr Jessica Michieletto (collab MP Junier)
- DrJoana Freitas (Jan 24)

Master students :
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+ Former team members :
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INSERM U1312 - Bordeaux
Pr. Andréas Bikfalvi

Dr Lucie Brisson

Dr Thomas Mathivet

Dr Ahmad Sharanek

Cloé Tessier

Marie-Alix Derieppe (in vivo)
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Dr Giovanni Marsicano

Dr Luigi Bellochio

Dr Ignacio Fernandez-Moncada

CNRS - Bordeaux
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Dr Vidhya Ravi
Dr Kevin Joseph
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Dr Barbara Klink
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