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Malignant gliomas are the principal cause of death due to 
brain cancers, both in children and in adults. According to 
a study recently appearing in the prestigious journal 
Nature, the growth of these aggressive cancers can be 
abolished by preventing their access to a molecule 
produced by adjacent neurons.  

A major discovery has just been published in the journal Nature 
by a group of researchers at Stanford University in California1. 
Previous work from this group had shown that certain molecules 
released by neurons during the transmission of a nerve impulse 
(most notably a protein called neuroligin-3) stimulated the growth 
of gliomas, suggesting that these tumors need a specific local 
microenvironment in order to progress. This dependence of tumors 
on their environment is very interesting because it suggests that it 
would be possible to neutralize the growth of gliomas by modifying 
this environment, for example by preventing the production of 
precancerous molecules by the neurons.  

TARGETING THE TUMOR ENVIRONMENT 

The researchers explored this possibility by grafting malignant 
human gliomas into two strains of mice, one being normal mice 
and the other strain lacking the gene which codes for neuroligin-3. 
The results were spectacular: while tumors progressed rapidly in 
normal mice, they proved incapable of progressing for several 
months in the mutant mice. The production of neuroligin-3 by 
neurons thus seems to play an absolutely essential role in the 
growth of gliomas, which suggests that therapies which specifically 
target this protein could represent a new way of fighting these 
tumors. 

And this is becoming a distinct possibility: it has been shown that 
the secretion of neuroligin-3 is caused by a protein called ADAM-
10, a sort of “molecular scissors”, which detaches neuroligin-3 
from the surface of the neurons and thus allows it to reach the 
cancerous cells. They observed that medications which blocked the 
activity of the ADAM-10 protein drastically reduced both the 
production of neuroligin-3 and the development of gliomas. 
Clinical studies in humans will soon take place because inhibitors 
of ADAM-10 have already been developed for the treatment of 
other types of cancers and their Phase 2 trials did not indicate any 
major secondary effects. 

This study is important because it shows, for the first time, that 
brain tumors are not as invulnerable as we had thought. Despite 
their versatility and their strong resistance to diverse modern 
treatments, the growth of these cancers is extremely dependent on 
their environment, a chink in their armor which we may be able to 
exploit. Aside from the mechanisms described above, we should 
consider that other environmental factors such as inflammation, 

immunity or even the formation of new blood vessels could also 
represent interesting therapeutic targets. As is generally the case in 
the treatment of cancer, it is by combining several of these 
approaches that we may finally make progress in our battle against 
cerebral tumors and improve the prognosis for people affected by 
these cancers.  

(1) Venkatesh HS et al. Targeting neuronal activity-
regulated neuroligin-3 dependency in high-grade 
glioma. Nature 2017;549:533-537.  

 

Understanding Gliomas 

The 100 billion or so neurons in the human brain are surrounded by 
an equivalent number of glial cells (from the Greek gloios, which 
means sticky) whose role is to contribute to the proper functioning 
of neurons. There are 3 principal types of glial cells, i.e. astrocytes, 
oligodendrocytes and microglia which, collectively, participate in 
the transmission of the nerve impulse by supplying essential 
nutrients to the neurons, by forming isolating layers of myelin and 
by ensuring an immune defense against pathogens. 

SUPPORT CELLS 

It sometimes happens that certain of these glial cells become 
cancerous and the tumors which result (gliomas) can greatly affect 
the functioning of the brain and, depending on the type of tumor, its 
aggressiveness and its location, can threaten the life of the affected 
patient.  

This is particularly true in the case of glioblastomas, the most 
common glioma (54% of gliomas) and also the most dangerous, 
with an average survival for patients of only 12 to 15 months and a 
remission rate at 5 years of 5% 

This poor prognosis demonstrates the extent to which these 
glioblastomas are difficult to treat effectively. 

 

Devastating cancers 

The current therapeutic approach used to treat brain cancers 
consists of surgical excision of the tumor, followed by radiotherapy 
and chemotherapy. Unfortunately, glioblastomas have a highly 
invasive character and infiltrate themselves deeply into the brain, 
which makes their surgical 
extraction very difficult. These 
cancerous cells also have a strong 
intrinsic resistance to 
radiotherapy and to 
chemotherapeutic medications, 
even without taking into account 
the presence of the blood-brain barrier which prevents the majority 
of therapeutic agents from actually reaching the brain, thus 
contributing to protecting the tumor. All these factors limit the 
success of current approaches, which means that the development 
of new therapies is absolutely essential if we hope to diminish the 
strong level of mortality linked to these cancers. 
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