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Glioblastoma (GBM) is the most deadJy type of malignant brain tumor, despite 

extensive molecular ana yses of GBM cens. ln recent years, the tumor microen
virc;inment (TME} has been ,recognized as an important player and therapeutic 
target ln GBM. However, there is a need for a full and Integrated understanding 
of the different cellular and molecular components involved in the GBM TME 
and their interactions for the development of more efficient therapies. ln this re

view, we provide a comprehensive report of the GBM TME, which assembles the 
contributions of physicians and translational researchers working on brain tumor 
pathology and ttierapy in France. We propose a holistic view of the subject by de

lineating the specifio features of the GBM TME at the cellular, molecul·ar, and 
therapeutic levels. 

Introduction 
GBM fs the most common type of malîgnant primary brain tumor, with an incidence of two to five 

cases per 100 000 people per year in the USA and Europe [1 ]. The prognosis for GBM remains 

poor, wrth a median survival of-15 months for patients who reœive standard therapy (21 and less 

than 1 year in population-based studies (1]. GSM is characterized by wild-type forms of IDH1l2

[3], high prollferation rates, core necrosis, microvascular proliferation, and tumor infiltration. 

GBM treatment involves surgical resection and radiotherapy together with concomitant cllemo

therapy with temozolomide (TMZ), also known as the Stupp protocol, a treatment that has not 

evolved since 2005 (4]. Resistance to treatment is mainly caused by tumor cells escaping resec

tion and/or invadlng normal brain parenchyma. To date, the mechanisms underlying GBM devel· 

opment remain incompletely understood and current experimental systems only partially 

recapitulate GBM properties. 

The genetics of GSM have been exterisively studied (5]. Reœnt DNA-sequencing techniques at 

the single cell levet have documented the coexistence of drfferent genetic subclones, white single 

cell RNA sequencing has unvelled different transcriptomic profiles [6}. However, this tumor cell

centric view may have underestimated the role of the TME, which has led to only incremental lm

provements in the therapeutic response. The TME includes components from the tumor niche as 
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