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activity when cells are exposed to autophagy inhibitors such as 

chloroquine [5]. To this date it remains elusive whether increased 

autophagy phenotype is the result of IDH1 mutation or if it either 

represents a secondary co-existing condition in the setting of the 

IDH1 mutation. Autophagy is also a mechanism of detoxification 

induced by chronic heavy metal exposure in both normal and cancer 

cells. Thus, we hypothesized that autophagy activity in IDH1 mt 

glioma is partially induced by chronic heavy metal exposure, leading 

to increased cell survival and abnormal DNA repair. Our approach 

included characterization and quantification of metal content on 

IDH1 mt glioma cell lines and tissues, in addition to correlation 

analyses of the celullar metallome with autophagy markers, ROS and 

DNA repair of IDH1 mt glioma cells allowed us to explore targets 

responsible for cell survival and DNA repair response. Furthermore, 

we evaluated the potential therapeutic value of Chloroquine (CQ) 

and bafylomicin for IDH1 mutant gliomas targeting autophagy 

pathway in combination with TMZ and radiation. We demonstrated 

that 2-HG induces autophagy activity via LC3B activation, and 

autophagy inhibiton by beclin gene silencing results in a reduction of 

2-HG leading to cell starvation and apoptosis. Remarkably, we 

observed a positive correlation on at least six different metals with 

autophagy induced LC3B and beclin1 expression that significantly 

differed between the mutant and the wt genotype in glioma cell lines. 

ROS and DNA repair were also positively associated with at least 6 

different metals and only seen in the IDH1 mt cell lines, then 

suggesting a possible explanation for the increase on autophagy, 

analysis of both LC3B and beclin 1 expression demonstrated a 

positive correlation with Mo98, Fe54, and Zn 66 on IDH1 mt cell 

lines and a positively correlation with Mo98 and V concentrations in 

relation to H2AX expression. Co, SeO Mo, V and Mg were 

positively correlated to ROS expression. TMZ and CQ induced 

autophagy pathway activation as measured by LC3B, Beclin, Atg 

expression. Silencing beclin in IDH1 mutant glioma cell lines 

induced apoptosis and reduction on 2-HG production after treatment 

with TMZ and radiation. Overall the results contained in this study 

1) identify cellular metal content in relationship to mechanisms 

leading to increased autophagy on IDH1 mt glioma cells. 2) evaluate 

the combination of CQ and TMZ to potentially target and inhibit 

autophagy as a mechanism downstream the 2-HG production in 

IDH1 mt glioma cells.    
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Disparities in survival for patients with glioblastoma 
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Background: Glioblastoma multiforme (GBM) is the most 

common malignant primary brain cancer in adults. Recent efforts 

have elucidated genetic features of tumor cells and thus enhanced 

our knowledge of GBM pathophysiology. The most recent clinical 

trials report median overall survival between 14 and 20 months. 

However, real-world outcomes are quite variable and there is a 

paucity of data within the literature. Methods: Three hundred 

seventy two GBM patients were diagnosed in the province of 

British Columbia between January 2013 and January 2015. We 

have performed a retrospective review on the survival outcomes of 

the 278 patients who underwent surgical resection as part of the 

initial treatment. Results: Our results indicate a median age of 

61.8y at time of diagnosis with a slight preponderance of males. 

The median overall survival was 10 months for patients who 

underwent surgery. As expected, patients over the age of 65 and 

those with worse initial Karnofsy Performance Status (KPS) scores 

had a poorer prognosis. Moreover, we have found extent of 

resection (EOR), treatment strategies and treatment location affect 

overall survival. Conclusion: The present study highlights factors 

which affect patient survival after surgery in British Columbia. Our 

outcomes are slightly worse than survival reported in the US. 

Variability in pathologic classification and in treatment strategy 

likely contribute to this difference. Further efforts should ensure 

access to the gold-standard of care.  
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Adult Glioblastomas (GBMs) remain one of the least curable brain 

cancers despite the discovery and use of DNA alkylating agent 

Temozolomide (TMZ). TMZ provides a moderate survival benefit 

to sensitive patients whose O6-methylguanine-methyltransferase 

(MGMT) gene is silenced by promoter methylation. Unfortunately, 

TMZ potential is stunted because of the rapid onset of tumour 

recurrence and acquired resistance believed to result from the 

upregulation of DNA damage repair by the base excision repair 

(BER), mismatch repair (MMR), or homologous recombination 

(HR) systems. Our laboratory previously demonstrated that cell 

lines obtained from recurrent, TMZ-resistant GBMs could be re-

sensitized to TMZ when treated with an inhibitor of poly (ADP-

ribose) polymerase-1 (PARP-1) – a protein instrumental in the 

recruitment of BER machinery. From this preliminary research, we 

postulate that PARP-1 inhibition may not only be used to 

overcome established resistance in GBM but may also be used to 

prevent its emergence altogether. To test this hypothesis, we 

utilized the MGMT-methylated GBM cell line U251N and 

developed an in vitro model of inducible TMZ resistance. We 

verified that prolonged treatment of U251N cells with TMZ 

resulted in the emergence of resistant colonies that resembled 

recurrent GBM clinically observed in TMZ-treated patients. 

However, when the parental U251N line was co-treated with TMZ 

and PARP-1 inhibitor ABT-888, resistant colonies failed to appear. 

Therefore, PARP-1 inhibition may possess the potential to 

maintain tumour sensitivity to TMZ as well as evade the otherwise 

inevitable development of resistance in GBM.  
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Purpose: We identified key clinicopathologic features of brain 

metastasis (BM) patients who are long-term survivors (LTS). 
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