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Glioblastoma (GBM) is the worst brain tumor with therapeutic 
resistance and recurrence due to its strong cell heterogeneity, which 

relies on cancer stem-like cells’ presence. Tumor aggressiveness is 
associated to cancer cell adaptation to their environment: autophagy 
process enhancement, the increase of growth factors signaling such as 
neurotrophins (TrkB/BNNF and TrkC/NT3), microenvironment modulation 
by mesenchymal stem cells (MSC). The high level of hypoxia commonly 
encountered in GBM is counterbalanced by the tumor autophagic 
capability and growth factors signaling activation. We demonstrated that 
an increase of autophagy precedes TrkC/NT3 pathway activation in GBM 
cells. Enhancement of both TrkC and NT-3 followed by the increase of 
p38MAPK phosphorylation, suggesting the occurrence of a survival loop 
that was also underlined in patient’s tumors. However, the double inhibition 
of autophagy and TrkC signaling was the only one able to bring cells 
apoptosis. The ability of cancer cells, to shape tumor environment through 
exosomes release could explain the spreading of “therapeutic resistance” 
to neighboring cells. The “stemness” properties loss showed in YKL-40-
silenced cells can be reversed by TrkB-containing exosomes provide by 
native cells. This process contributes to restore cell proliferation and to 
promote endothelial cell activation. In a xenograft model, TrkB-depleted 
e x o s o m e s 
from YKL-40-
silenced cells 
inhibits tumor 
growth in vivo. 
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“aggressiveness” by the GBM cell “secretion”, 
following irradiations suggesting a putative 
link with neurotrophin receptor. Our data 
suggest that neurotrophin and their receptors 
could be considered as new relevant diagnosis 
biomarkers and potential therapeutic targets 
in glioblastoma.

Figure: GBM aggressiveness modelization




