
Supplementary Note 1: Extended Discussion. 
 
Here, we demonstrate an unexpected and conserved dependency of HGG growth on 

microenvironmental neuroligin-3 across multiple classes of pediatric and adult HGG. The 

magnitude of this effect both underscores its potential as a therapeutic target and suggests 

that the mechanisms by which NLGN3 promotes HGG growth are incompletely 

understood. We have furthered our understanding of the mechanisms by which NLGN3 

stimulates glioma proliferation and now show that NLGN3 activates FAK upstream of 

the PI3K-mTOR pathway, as well as stimulating numerous additional oncogenic 

signaling pathways and upregulating genes associated with known mechanisms of glioma 

malignancy. However, loss of a single robust mitogen is unlikely to account entirely for 

the complete stagnation of xenograft growth observed in the Nlgn3-deficient brain. 

Future work will need to elucidate further mechanisms by which NLGN3 regulates 

glioma progression as well as by which the cancer may circumvent this dependency. 

 NLGN3 is cleaved and secreted from both neurons and OPCs. The physiological 

function of NLGN3 cleavage remains to be determined. Whether activity-regulated 

cleavage of NLGN3 in OPCs, likely occurring at axo-glial synapses, plays a role in the 

adaptive responses of myelin-forming precursor cells to neuronal activity1 remains to be 

seen. However, these findings define a previously unrecognized place for OPCs as a 

microenvironmental cell type contributing to glioma growth.   

 Targeting NLGN3 holds great promise for glioma therapy as an adjuvant to 

traditional cytocidal treatment modalities such as radiation and chemotherapy. Possible 

strategies to prevent the glioma growth-promoting effects of NLGN3 include blocking 

NLGN3 cleavage and release, sequestering soluble NLGN3 in the tumor 



microenvironment or blocking the as-of-yet unidentified NLGN3 binding 

partner/receptor on glioma cells. Here, we focus on the former strategy, identify 

ADAM10 as the protease mediating NLGN3 cleavage and demonstrate robust stagnation 

of tumor growth with ADAM10 inhibition in preclinical models of HGG. The specific 

ADAM10 inhibitor GI254023X is presently in the preclinical phase of development, but 

the ADAM10 inhibitor INCB7839 has been through phase II clinical testing for other 

indications and could be re-purposed now for HGG therapy. ADAM10 mediates cleavage 

of numerous cell surface proteins, prominently targeting synapse-associated proteins2, 

and also plays an important role in amyloid protein processing3. While ADAM10 

inhibition appears well-tolerated in clinical trials4,5, long-term effects on synaptic 

plasticity, amyloid deposition and neurological function should be carefully evaluated as 

part of any effort towards clinical translation of ADAM10 inhibition for this group of 

lethal cancers.    

 The present study highlights a means to target the growth-promoting effects of 

neuronal activity on high-grade gliomas that span a range of clinically and molecularly 

distinct glioma types. Further elucidation of neural influences on other classes of brain 

cancers may provide additional therapeutic insights. Moreover, a critical role is emerging 

for nervous system regulation of a variety of cancers, including prostate6, gastric7, 

pancreatic8 and skin9 cancers. Deeper understanding of the neural mechanisms driving 

malignancy may broadly highlight avenues towards more effective cancer control. 
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