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Gliomas represent are more freqgeunt primary
brain tumors

An estimated 69,720 new
cases of primary

brain tumors were
expected to be

diagnosed

Gliomas
representj .

mean survival of patients with In

glioblastoma (GBM) is 14 months

WHO divides gliomas into four
malignancy grades based on
histopathology: Gl, Gll, GllI,
GIV

Glioblastoma (GBM, WHO
grade GIV) is the most
frequent and malignant
primary brain tumor



Therapeutic options for glioblastoma (GBM)

100

A: Biopsy only, n=25

B: Extensive resection, n=28

C: Extensive resection + XRT, n= 46

D: >95% resection + XRT + Chemo, n=184
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Years following surgery

. , Stupp et al. NEJM 2005
Median survival 14,6 months

GBM has almost a 100% relapse rate with a median time to
recurrence of 7 months



Temozolomide has a limited anti-tumor activity

o

Temozolomide i
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O6-methylguanine can be removed by methylguanine
methyltransferase (MGMT) or tolerated in mismatch
repair-deficient tumors
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Therapeutic options for glioblastoma (GBM)

COMBINING RADIOTHERAPY WITH DRUGS

Drugs that stop cancer cells repairing their DNA could help make radiotherapy
more effective.

RADIOTHERAPY @ + 9 DRUGS

o Egglrﬁm@fﬂw o Radiotherapy causes ?.Cancer cells rely on
damage to cells’ DNA. certain repair molecules.
If cells can't repair _
the damage '.: e e
they die. A P
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© Healthy cells ) Drugs that block these
have lots of molecules could leave
ways to the cancer cells unable
repair DNA. Fq to repair the damage,

causing them to die.
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New therapeutic options for glioblastoma-
blocking DNA repair mechanims
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Tentori et al. BMC Cancer 2014 Mar 5;14:151. Pharmacological
inhibition of poly(ADP-ribose) polymerase-1 modulates
resistance of human glioblastoma stem cells to temozolomide.

Lesueur P et al. BMC Cancer 2019 Mar 4;19(1):198.

Phase l/lla study of concomitant radiotherapy with olaparib
and temozolomide in unresectable or partially resectable
glioblastoma: OLA-TMZ-RTE-01 trial protocol.
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Search for genet

We collected 300 brain tumor samples and up to now 180 were sequenced by targeted

700 gene panel (FNP TEAM TECH CORE, EPTHERON projects)
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A0 - as ATRX-DAXX-H3.3 complex maintains genomic stability and participates in replication independent DNA

repair (15%, frequntly co-segregates with IDH1 mutation)




Variants in the RECQL4 gene in 12 patients with
glioblastoma among 200 tested glioma samples
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Knockdown of RECQL4 sensitizes human glioma
cells to chemotherapeutics

RECQL4 knockdown with

CRISPRCas9
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Cancer stem cells, a rare but dangerous
subpopulation of cancer

Immune Cancer-associated
infiltrate fibroblast

cancer
stem cells

PHOTO RESEARCHERS, INC., DAVID
MCCARTHY

J A cancer stem cell (CSC) is defined as a cell that
v has the ability to self-renew, dividing to give rise
B - to another malignant stem cell, as well as to
| Vaceular motwork | produce the phenotypically diverse, differentiated




Origin of cancer stem cells

Immune Cancer-associated
infiltrate fibroblast
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Tumor stemness project
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Application

Associated with Oncogenic Dedifferentiation
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Stemness score across 33 cancer

a
tumor samples . -
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Stemness and patient survival in gliomas

LGG and GBM (n=653)
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Cancer stem cells and therapy

Drugs that
= Kill tumour
4 stem cells

Tumour loses its
ability to generate
new cells

Tumour
degenerates



Glioblastoma spheres express stem cell markers

LN18 WG1 WG4 L080125

L N

LN18, an established cell line
WG1, WG4 patient derived spheres
L080125 glioma spheres (Dr. R. Galli)
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Forced differentiation of cancer stem cells
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How to remove cancer stem
cells from bulk tumor?
Does such treatment would
iIncrease a vulnerablity of
glioma cells to TMZ?



Inhibitors of epigenetic enzyme affect histone
modifications and regulate chromatin openness

K9 K27
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Cell Viability

Cell Viability

Cell Viability

Effects of histone methyltransferases on viability of
LN18 cells and spheres
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BIX 01294 induces autophagy and differentiation of
glioma spheres
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H3K9me2 level
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LN18 spheres

% nuclei with
condensed/fragmented DNA

BIX 01294 sensitizes glioma cells to temozolomide
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G9a konckdown sensitizes glioma cells to temozolomide
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Summary

FIRST PART

» We found a group of GBM patients
with genomic alterations sensitizng
them to TMZ

« Combining TMZ with PARP inhibitors
may be a new option

SECOND PART

 Glioma CSCs are sensitive to treatment with epigenetic
enzyme inhibitors.

* Inhibitors of a histone methyltransferase G9a sensitize
glioma cells to TMZ.

 Interestingly, both pretreatment or posttreatment with a
G9a inhibitor sensitizes glioma cells to TMZ.
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