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brain indicating that RXFP1 signaling in GB is activated by auto-

/paracrine secretion of CTRP8. In GB, RXFP1 signaling included 

PI3K and PKC activation and resulted in the increased production 

and secretion of lysosomal protease cathepsin B, a known 

prognostic marker of GB. In the present study, we have 

investigated the potential role of RXFP1 in chemoresistance to the 

commonly used DNA alkylating drug temozolomide (TMZ) in 

human GB. Upon TMZ treatment, CTRP8/RLN2 mediated 

activation of RXFP1 was able to mitigate DNA damage in human 

primary GB cells and enhanced their survival. Activation of 

RXFP1 resulted in STAT3 pathway activation and the RXFP1- and 

STAT3-dependent up-regulation of proteins and their activity 

deemed important for TMZ-induced DNA damage repair. 

Furthermore, RXFP1 activation resulted in the up-regulation of key 

anti-apoptotic factors in human GB cells. Our results indicate a 

novel role for the CTRP8-RXFP1 ligand-receptor system in 

STAT3-dependent cell invasion, TMZ chemoresistance, and 

survival and identify RXFP1 as a new protective G protein coupled 

receptor in GB cells. 
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The most common brain cancer, glioblastoma (GBM), also has the 

worst five-year survival rates of all cancers. This is due in part to 

cancer stem cells, known as brain tumor initiating cells (BTICs), 

which initiate GBM and are resistant to current therapies. Thus, it 

is important to study therapeutics targeting BTICs. Innate immune 

cells, microglia and macrophages (MMs), are also important 

GBM-associated cells. GBM influences MMs to promote tumor 

growth. However, my research group discovered that an old drug, 

amphotericin B, re-stimulates MMs to secrete cytokines that inhibit 

BTIC self-renewal (Nature Neurosci 17:46-55, 2014). Hence, I 

hypothesize these cytokines are potential GBM treatments. 

Methods: Twenty genetically diverse BTIC lines were exposed to 

interleukin-8 (IL8), monocyte chemoattractant protein-1 (MCP1), 

and tumor necrosis factor-alpha (TNF), the cytokines secreted most 

abundantly by amphotericin-stimulated MMs. Assays for 

proliferation, differentiation, apoptosis, and cell cycle arrest were 

performed. BTICs were then co-cultured with human GBM-

derived MMs stimulated with TNF. Lastly, the relationship 

between TNF receptors (TNFR1/2) and presumed BTICs was 

determined in frozen human GBM sections by 

immunofluorescence. Results: TNF had the most potent inhibitory 

effect on BTIC proliferation. Also, TNF was able to increase  

BTIC differentiation, and induce apoptosis and G1 cell cycle 

arrest. In MM-BTIC co-culture, TNF stimulated MMs to decrease 

sphere formation. Interestingly, in human GBM tissue TNFR1 co-

labeled with OLIG2, a major transcription factor expressed in 

presumed BTICs, implicating TNF as a BTIC-specific treatment. 

Conclusion: TNF is a promising candidate for the treatment of 

GBM. 

 

 

 

 

PATHOLOGY 
 

PS2 – 195 

 

doi:10.1017/cjn.2016.376 

 

Integrating Molecular Workings into the World Health 

Organization (WHO) Classification of Tumours of the Central 

Nervous System: A Survey from the Neuro-Oncology 

Community 

 

R. Nejad1, D.N. Louis, K. Aldape, G. Zadeh      
1University of Toronto, Toronto, ON    

romina.nejad@mail.utoronto.ca 
 

Tumours of the central nervous system are currently classified 

based on the 2007 WHO Classification of Tumours, which uses 

histological features to classify and grade these heterogeneous 

tumors. With recent advances in the development of clinically 

relevant molecular signatures, there is an interest to incorporate 

appropriate molecular markers in to the classification. The views 

of the neuro-oncology community on such changes would be 

informative for advising this process. METHODS A survey with 8 

questions regarding molecular markers in tumor classification was 

sent to an email list of Society of Neuro-Oncology members and 

attendees of prior meetings (n=5065). There were 403 respondents. 

Analysis was performed using whole group response and based on 

self-reported sub-specialty. RESULTS Survey results among all 

respondents show support for incorporating our molecular 

knowledge of brain tumors into the WHO classification (>80%). 

As one example, 96% of respondents responded that the 

integration of 1p/19q co-deletion into the molecular classification 

of oligodendroglioma was “very” or “critically” important for the 

management of grade III gliomas. While 30% of all respondents 

believe that IDH mutation status should affect overall management 

of GBM. Interestingly, there was some variability among sub-

specialties for certain aspects, and as one example 

neuropathologists were slightly more inclined to disagree that 

molecular markers should be included in the WHO classification 

(25% for neuropathologists versus 13% overall). CONCLUSION 

Based on a survey provided to the neuro-oncology community, we 

report strong support for the integration of molecular markers into 

the WHO classification of brain tumors, as well as for using an 

integrated “layered” diagnostic format.   
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In the current practice of pathology, the identification of cell 

markers and their respective distribution represents an 

indispensable dialogue for diagnostic, predictive, therapeutic, and 

research purposes. Early immunohistochemical protocols were 

limited to direct, fluorescent labeled antibodies, yielding quick 

results but lacking sensitivity. More recently, the use of indirect 

techniques –utilization of enzyme labels – and various detection 

systems have continued to advance the complexity of IHC, 
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