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on internal jugular vein (IJV) occlusion and ICP and highlight the notion 
that head rotation and flexion may occlude the ipsilateral IJV, increasing 
ICP. Subsequently, we propose a novel technique using continuous, real-
time monitoring of jugular bulb pressure (JBP) to detect obstructions in 
jugular venous flow and guide optimal head positioning prior to VS re-
section. As proof of concept, we present a single-patient case in which 
JBP monitoring was employed to optimize head positioning prior to a VS 
resection, which shows a significant reduction in JBP compared with trad-
itional positioning. This innovative approach offers promise in enhancing 
the safety and efficacy of intracranial surgery for VS and other neurosur-
gical procedures.
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29 SNAT2 AS A NOVEL TARGETABLE VULNERABILITY IN RECUR-
RENT GLIOBLASTOMA
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Glioblastoma (GBM) is the most fatal primary brain tumour. Standard-
of-care consists of surgical resection followed by chemo-radiotherapy, 
but the tumour almost always recurs. There are currently no effective 
treatments at recurrence, and this contributes to why patients with GBM 
have a median survival of only 13.5 months. GBM recurrence is thought 
to arise due to treatment-resistant GBM stem-like cells (GSCs), rendering 
them an important population to consider when developing effective 
therapeutics. A recent genome-wide CRISPR-Cas9 knockout (KO) screen 
in primary and recurrent GBM GSCs identified sodium-coupled neutral 
amino acid transporter 2 (SNAT2) as a vulnerability in recurrent GBM 
(rGBM), but not primary GBM (pGBM). SNAT2 transports neutral 
amino acids such as glycine, alanine and glutamine and is implicated in 
other cancers but its role in GBM remains unexplored. Here, we con-
ducted comprehensive metabolomics comparing patient-matched pGBM 
and rGBM GSCs and explored the changes in the metabolome ofSNAT2 
KO rGBM GSCs. We found that the metabolome of SNAT2 KO rGBM 
GSCs shares similarities with the metabolome of pGBM GSCs, which 
are notably less aggressive. Functionally, we found that SNAT2 KO in 
rGBM GSCs decreases proliferation, sphere formation and invasion cap-
acity and increases the presence of reactive oxygen species in vitro. In 
vivo, SNAT2 KO decreases tumour burden and extends the survival of 
our patient-derived xenograft model of rGBM GSCs. This study bolsters 
SNAT2 as a novel targetable vulnerability in rGBM and provides proof 
of concept for future therapeutic development aiming to provide patients 
with additional treatment options.
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30 RADIOTHERAPY APPROACHES AND CLINICAL OUTCOMES IN 
BRAIN METASTASES IN DIFFERENTIATED THYROID CANCER
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Brain Cancer Canada Travel Award Recipient
BACKGROUND Brain metastases (BrM) from differentiated thyroid 

cancer (DTC) are rare. We analyzed the outcomes of patients with DTC 
BrM treated with radiotherapy (RT) at our institution. METHODS Pa-
tient characteristics and treatment details were retrospectively collected 
for patients treated January 2013-December 2023. RESULTS Among 
37 patients, median age at BrM diagnosis was 64 years (range 33-87); 
59% were male. Papillary histology was most common (89%); 42% of 
tumors with known molecular profile harbored BRAF V600E mutation. 
Lenvatinib was the commonest agent of the 79% of patients who received 
systemic therapy. Initial brain-directed approach was Gamma Knife stereo-
tactic radiosurgery (SRS) in 21 patients (57%), whole-brain RT (WBRT) 
in 30%, and focal RT on a linear accelerator in 13% (3/5 postoperative). 
Median survival was 22 months (range 1–135) from BrM diagnosis: 22 
months for SRS/focal RT and 8.9 months for WBRT. Median time to local/
distant brain progression was 12 months (range 1-46), 6.5 months (range 
1-31), and 27 months (range 18-31), for the entire cohort, SRS, and focal 
RT, respectively. Most (54%) WBRT patients lived <6 months; of 5 pa-
tients who lived >6 months, median time to any brain progression was 
30 months (range 7-46). Local failure was seen in 7.7% of SRS/focal RT 
patients and 2/7 WBRT patients with >2 months of imaging follow-up. 
CONCLUSIONS Our study represents the largest cohort of DTC BrM 
treated with radiotherapy. SRS offers durable local control. While most 
patients treated with WBRT are at end-of-life, WBRT offers long-term sur-
vivors durable brain control.
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TUMOUR INVASION AND RECURRENCE
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ON); alyona.ivanova@mail.utoronto.ca

BACKGROUND: Glioblastoma (GBM) is the most common malignant 
brain tumour in adults. Despite extensive research, there haven’t been re-
markable gains in resolving the seeds of glioblastoma recurrence, and the 
outcomes for many patients suffering from this devastating disease remain 
poor. Complete tumour resection in GBM patients is not possible. Residual 
therapy-resistant cells drive tumour recurrence and infiltrative expansion. 
Our knowledge on GBM heterogeneity is mostly restricted to the surgically 
resectable tumour core, while the functional characterization of tumour 
cells at the infiltrating edge remains largely elusive due to the presence of 
normal functional brain tissue in the peritumoural lesion. Edge-derived 
cells exhibit larger capacity for infiltrative expansion and are the main 
drivers of treatment failure and tumour recurrence, making them action 
targets for novel treatment approaches. METHODS: To resolve the tran-
scriptional heterogeneity of GBM within the spatial context, we profiled 
gene expression of tumour regions selected based on histological features 
(“edge”, “core”, and “infiltrating zone”) obtained from 4 primary and 2 
matched pairs of primary/recurrent IDH-WT GBM patients at single-cell 
resolution with Visium HD. RESULTS: We show that infiltrative cells are 
spatially segregated and are characterized by regionally shared distinct 
transcriptomic signatures which define their cell state and identity. We 
complement non-spatial leiden clustering approach with BANKSY spatial 
clustering to augment the features of each cell with both an average of the 
features of its spatial neighbors along with neighborhood feature gradi-
ents. Using pathologically annotated H&E images integrated with spatial 
gene expression, we identify patterns related to tissue structure and identify 
transcriptional programs that promote invasiveness and underly disease 
recurrence in GBM. To further characterize invasive cells at the normal 
brain-tumour boundary, we identify top spatially variable genes in this 
cell population using unsupervised cell phenotyping. Upregulated DEGs 
of tumour edge cells are significantly associated with chemical synaptic 
transmission, and nervous system development. These modules represent 
tumour cell hijacking of neuronal programs as described in the context of 
glioma-neuron synaptic communication and formation of neurite-like tu-
mour microtubes. Upregulation of ion regulation transport at the tumour 
periphery indicates enhanced neuronal activity and excitability driving 
infiltrating growth. SIGNIFICANCE: Identifying biomarkers that are spe-
cific to malignant edge-derived cells may serve as new diagnostic feature 
that would help assess treatment response before or within early phases of 
therapy and allow for individual tailoring of the treatment plan to slow 
disease progression.
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IN MENINGIOMAS

Chloe Gui*, Justin Z. Wang, Vikas Patil, Alexander P. Landry MD, 
Pedro Castelo-Branco, Uri Tabori, Kenneth Aldape, Felix Behling, 
Jill S. Barnholtz-Sloan, Craig Horbinski, Ghazaleh Tabatabai, An-
drew Ajisebutu, Jeff Liu, Zeel Patel, Rebeca Yakubov, Ramneet Kaloti, 
Yosef Ellenbogen, Christopher Wilson, Aaron Cohen-Gadol, 
Marcos Tatagiba, Eric C. Holland, Andrew E. Sloan, Silky Chotai, 
Lola B. Chambless, Andrew Gao, Serge Makarenko, Stephen Yip (The 
International Consortium on Meningiomas (ICOM)), Farshad Nassiri, 
Gelareh Zadeh; chloe.gui@mail.utoronto.ca

BACKGROUND: TERT promoter mutation (TPM) is a rare but es-
tablished biomarker in meningiomas associated with aberrant TERT 
expression and reduced progression-free survival (PFS). While TERT is 
highly expressed in meningiomas with TPMs, it has also been detected 
in tumours with wildtype TERT promoters (TP-WT). This study aimed 
to assess the prevalence of TERT expression and its association with 
clinical outcome in meningiomas. METHODS: Bulk RNA sequencing 
(n=604), Sanger sequencing of the TERT promoter (n=1095), and methy-
lation profiling (n=1218) of a multi-institutional cohort of meningiomas 
(total n=1241) were performed to determine TERT expression, TERT 
promoter mutation status, and TERT promoter methylation. A cohort of 
380 meningiomas from Toronto was used for discovery, and 861 men-
ingioma samples from external institutions were compiled as a valid-
ation cohort. RESULTS: TERT expression was significantly higher in 
meningiomas with TPMs compared to TP-WT. However, TERT was still 
expressed in 30.4% of meningiomas that lacked TPMs. TERT expres-
sion increased with higher WHO grades and was associated with shorter 
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PFS, even among TP-WT tumours. WHO grade 1 tumours that expressed 
TERT had PFS similar to those of WHO grade 2, while WHO grade 
2 meningiomas expressing TERT had a PFS similar to WHO grade 3 
meningiomas. Among grade 3 meningiomas, TP-WT tumoursexpressing 
TERT had PFS similar to those harbouring TPMs. CONCLUSIONS: 
TERT expression is associated with reduced PFS in meningiomas, even 
in the absence of TPMs. Its presence may identify patients at greater risk 
of progression and should be considered in risk stratification and man-
agement strategies.

ABSTRACT CITATION ID: Vdaf166.033

34 RISK STRATIFICATION USING DEEP FEATURES IN IDH-
MUTANT GLIOMAS

K. Rich*, K. Chornenka Martin, H. Farahani, C. Ma, S. Yip, 
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student.ubc.ca

BACKGROUND: The current diagnostic framework for IDH-mutant 
gliomas relies on molecular biomarkers, the most important of which 
being driver mutations in IDH1/2 and whole arm codeletion in chromo-
somes 1p and 19q. Despite these molecular indicators, a subset of pa-
tients with favourable prognosis still have poor outcomes. In this work, 
we explore whether morphological features, extracted using pathology 
foundation models, can be used to stratify IDH-mutant cases into high 
and low-risk cases. DESIGN: Our dataset consisted of 886 IDH-mutant 
glioma cases from the The Cancer Genome Atlas Low Grade Glioma and 
Glioblastoma (TCGA-LGGGBM) studies, as well as two external valid-
ation sets of 145 patients (VIENNA) and 82 patients (VGH). We trained 
a self-supervised feature extractor on 256x256 pixel patches extracted 
at 20x magnification. These features were then used to train a multiple-
instance learning model for survival prediction. RESULTS: We achieved 
a c-index of 0.77 on the TCGA-LGG test dataset, and 0.63/0.65 on the 
two external datasets. Further analysis found that these risk scores can 
be used to identify two distinct risk groups, agnostic of the current diag-
nostic framework, that exhibit inherent morphological and genomic vari-
ation. CONCLUSIONS: Our findings suggest that deep learning-based 
features can be used to predict outcome, and identify distinct risk groups 
in gliomas. These findings could lead to further refinement of the current 
diagnostic categories of IDH-mutant gliomas, and guide more targeted 
treatments in the future.
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BACKGROUND: Glioblastoma (GBM) is the most common and ag-
gressive primary brain tumor in adults, with particularly poor survival 
outcome in elderly patients (≥65 years) with unmethylated MGMT pro-
moter (MGMTp). Standard treatment for this population consists of 
hypofractionated radiotherapy with concurrent Temozolomide (TMZ), 
followed by adjuvant TMZ. However, elderly patients with unmethylated 
MGMTp have limited benefit from this adjuvant regimen. Daily (metro-
nomic) TMZ may overcome MGMT-related resistance by depleting 
MGMT activity and could have antiangiogenic effects. We hypothesize 
this alternative dosing strategy could improve outcomes. METHODS: 
TEMPO will be phase II, single-arm, open-label trial designed to evaluate 
the efficacy and safety of daily TMZ in patients ≥65 years with newly 
diagnosed GBM and unmethylated MGMTp. Patients will be enrolled 
after completing hypofractionated radiotherapy (40 Gy in 15 fractions) 
with concurrent TMZ. Adjuvant daily TMZ (50 mg/m2) will be given 
continuously for up to 6 cycles (28-day cycles) or until disease progres-
sion or unacceptable toxicity. The primary endpoint is overall survival 
(OS), compared to historical data from the CE.6 trial (median OS 10.0 
months). Secondary endpoints include progression-free survival (PFS) 
and toxicity (CTCAE v5.0). A total of 118 patients will be enrolled to 
detect a 3-month improvement in median OS (80% power, one-sided α 
of 0.05).
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An important observation in neurobiology was the discovery of neural 

stem cells (NSCs) in the adult mammalian brain by Reynolds and Weiss. 
Although ‘brain repair’ was the initial thrust of research that followed 
this observation, the enduring contribution may lie in neuro-oncology 
where dormant stem cells in the adult brain are thought to be the cells-of-
origin of GBM. The idea that ‘remnants’ of the developing brain give rise 
to lethal cancers years later is fascinating but difficult to study without 
a model system. The current method for culturing NSCs from the stem 
cell-rich subventricular zone (SVZ) relies on media supplemented with 
Epidermal Growth Factor and Fibroblast Growth Factor (EGF/FGF). 
These cells can be maintained indefinitely but are proliferative, unlike 
how origin-specific stem cells behave. Furthermore, most GBMs arise in 
normal-appearing brain, not from expanding masses of non-cancerous 
stem cells. Here, we show that quiescent NSCs can be isolated from the 
SVZ and cerebral cortex of adult mice using Platelet-Derived Growth 
Factor C (PDGFC). These SOX2/Nestin positive cells grow in small min-
imally enlarging spheres and are capable of multi-lineage differentiation, 
can expand in EGF/FGF, and transition to oligodendrocyte progenitor 
cells in PGDFC+FGF. Gene expression analysis reveals that NSCs har-
vested using PDGFC are similar to NSCs in EGF/FGF, but based on an 
analysis of quiescence genes, are more like SVZ tissue thanNSCs in EGF/
FGF. We are testing whether P53 null NSCs isolated in PDGFC then 
switched to PDGFA become growth factor-independent GBM-like cells 
(Bohm et al., 2020).
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37 MOLECULAR PROFILING PREDICTS EARLY AND LATE PRO-
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Patients with glioblastoma experience a wide variation in response 
to standard treatment, with nearly 30% experiencing tumour progres-
sion during treatment, and nearly 6% surviving more than 5 years. To 
date, there are few non-invasive clinical biomarkers to predict response 
to first – line treatment. Chemical exchange saturation transfer (CEST) 
MRI may have the potential to fill this gap. CEST MRI is sensitive to 
treatment-induced changes and changes in tumor metabolism. Our 
team has obtained CEST data for patients before, during and after the 
end of standard chemoradiation treatment, and found that CEST pro-
vides markers of early response and can identify early, standard and 
late progressors before treatment initiation. In this study, we aimed to 
establish molecular profiles of early, standard and late progressors with 
IDH wild-type glioblastoma. Patients (n=180) with primary, IDH wild-
type glioblastoma were imaged with CEST-MRI at multiple time points 
throughout standard chemoradiation treatment. DNA and RNA were 
co-extracted from matched normal and tumour pairs and processed for 
whole genome sequencing, enzymatic methyl-seq and gene expression 
analysis using Nanostring. Clinical variables such as age, extent of resec-
tion, sex, ECOG status and MGMT promoter methylated were also col-
lected. A survival analysis was conducted using the Kaplan-Meier method 
with log-rank tests. Univariate and multi-variate hazard ratios for clinical 
variables were calculated by fitting Cox Proportional Hazards Models. 
Early progressors reported a median progression-free survival (PFS) of 
142 days compared to 832 days in late progressors (p<0.0001). Early 
progressors also harbored distinct and statistically significant differences 
in gene expression and genomic alterations, namely in DNA damage re-
pair, glucose transport and arginine metabolism pathways. A gene signa-
ture was prognostic of PFS and overall survival. Collectively, this data has 
the potential to serve as a radiogenomic biomarker to assess treatment 
response before or within early phases of treatment and allow for indi-
vidual tailoring of the treatment plan.
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