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DESCRIPTION
Current models have limitations in maintaining the cellular and 
mutational diversity of the parental tumor and require extend-
ed generation times. A human brain organoid glioma cancer 
model. This allows direct and continuous microscopic obser-
vation of tumor development. Transformed cells rapidly be-
come invasive, disrupting surrounding organoid structures and 
overwhelming entire organoids. Furthermore, we show that 
human organoid-derived tumor cell lines or primary human pa-
tient-derived glioblastoma. Cell lines can be transplanted into 
human brain organoids to establish infiltrating tumor-like struc-
tures. Our results demonstrate the potential of using organoids 
as a platform to test human cancer phenotypes that recapit-
ulate key aspects of malignancy. Glioblastoma organoids can 
be generated rapidly and with high fidelity and exhibit rapid 
and aggressive invasion when transplanted into the adult ro-
dent brain. Furthermore, by correlating the mutational profile 
of glioblastoma organoids with their response to specific drugs 
and modeling chimeric antigen receptor T-cell immunotherapy, 
glioblastoma to test personalized therapies demonstrate the 
usefulness of organoids. Our study demonstrates that glioblas-
toma organoids retain many key features of glioblastoma and 
can be rapidly deployed to study patient-specific therapeutic 
strategies. Additionally, our Live Biobank represents a wealth 
of resources for basic and translational research in glioblasto-
ma.

Glioblastoma is an aggressive brain tumor with only a modest 
improvement in survival prospects. Therefore, there is an ur-
gent need to develop advanced drug screening platforms and 
systems that can better reproduce the invasive biology of glio-
blastoma. Recent advances in stem cell biology have enabled 
the creation of artificial three-dimensional brain-like tissues 
called brain organoids. Glioblastoma is the most common ma-
lignant primary brain tumor in adults and is almost always fa-
tal. Despite an improved understanding of the various mech-
anisms underlying treatment failure, the standard of care has 

remained unchanged over the past two decades, indicating a 
large unmet need. The challenges in treating glioblastoma are 
multiple, with inappropriate drug or agent delivery across the 
blood-brain barrier, abundant intra and inter-tumor heteroge-
neity, redundant signalling pathways, and an immunosuppres-
sive microenvironment. 

It is characterized by morphological, genetic and genetic het-
erogeneity. The current standard of care is maximal surgical 
excision followed by radiation therapy and combination and 
adjuvant chemotherapy. Due to their heterogeneity, most tu-
mours develop resistance to therapy and transiently recur. Af-
ter recurrence, glioblastoma is almost always fatal. This article 
describes the basic pathophysiology of glioblastoma, with a fo-
cus on clinically relevant genetic and molecular alterations and 
potential targets for further drug development.

In glioblastoma, the tumor microenvironment is critical to 
support tumor progression and therapy resistance. The tumor 
microenvironment is composed of multiple types of stromal, 
endothelial, and immune cells that are recruited by cancer 
stem cells to affect phenotype and behaviour. Tumor microen-
vironment also plays an important role in chemo-resistance of 
glioblastoma by interfering with the expression and activity of 
genes associated with angiogenesis, apoptosis, DNA repair, ox-
idative stress, immune escape and multidrug resistance. Helps 
establish certain conditions such as hypoxia and acidosis. Fi-
nally, the blood-brain barrier, which isolates the brain micro-
environment from the blood, is strongly associated with the 
drug-resistant phenotype of glioblastoma and represents a ma-
jor physical and physiological barrier to delivery.
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