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nately, current methods used to determine IDH1-R132 mutational status 
are incompatible with obtaining real-time results. We have developed a 
panel of assays that use LNA-LAMP to identify commonly encountered 
IDH1-R132 variants (R132H, R132C, R132G, R132S, R132L) within 40 
minutes. These assays require little preanalytical processing, no complex 
equipment, and yield results which are easily interpreted by the naked eye. 
Tumor samples are initially subjected to a 5-minute alkaline digest, then 
added directly to LNA-LAMP reactions containing primers unique to each 
IDH1-R132 variant. Discrimination between the wild-type and mutant al-
lele is achieved with the integration of locked nucleic acids within primers. 
A reaction with an IDH1-R132R specific primer serves as the sample posi-
tive control, as all tumor lysates are expected to contain wild-type IDH1 
DNA. Lysates are incubated for 35 minutes in a hot water bath, followed 
by visual interpretation using a pH-based colorimetric indicator, where 
samples positive for the mutation appear a vibrant yellow while those 
lacking the mutation remain pink. This method has been rigorously tested 
with patient-derived tumor lysates, yielding reproducible and accurate re-
sults, and has an analytical sensitivity of about 20% mutant DNA in a 
background of wild-type DNA. This sensitivity is comparable to that of 
Sanger Sequencing while simultaneously offering a more cost-effective and 
efficient workflow. LNA-LAMP is amenable for use in the intraoperative 
window to allow patients with an IDH1-R132 mutation the benefit of a 
maximal surgical resection.

ABSTRACT CITATION ID: NOAD179.0038
BIOM-27. CELL-FREE DNA-BASED LIQUID BIOPSIES FOR THE 
REAL-TIME TRACKING OF TUMOR BURDEN AND TREATMENT 
RESPONSE IN GLIOBLASTOMA
Sharvari Mankame1, Maria Kyriakidou1, Nanyun Tang1, George Reid1, 
Michael Berens1, Christine Brown2, Jana Portnow3, and Floris Barthel4; 
1Translational Genomics Research Institute, Phoenix, USA, 2City of Hope, 
Phoenix, USA, 3Department of Medical Oncology, City of Hope Beckman 
Research Institute, Duarte, CA, USA, 4The Translational Genomics 
Research Institute, Phoenix, AZ, USA

Cell-free DNA (cfDNA) are short fragments of DNA that are released 
by apoptotic or necrotic cells into bodily fluids. It has emerged as a po-
tential diagnostic tool allowing for the detection and analysis of tumor-
derived biomarkers in cancer. Despite the detailed view provided by clinical 
imaging, its inability to quantify tumor burden and distinguish between 
pseudo-progression and pseudo-response poses a challenge for patients. In 
this study, we sought to investigate the effectiveness of cfDNA as a liquid 
biopsy tool to track tumor burden and disease progression in real time 
in different glioblastoma models and through different types of biofluids. 
To examine the feasibility of cfDNA-based tumor tracking we cultivated 
several patient-derived glioblastoma lines, purified cfDNA and performed 
sequencing. Further analysis revealed that dead cells were associated 
with an elevated cfDNA yield and altered fragment size profiles. Gen-
omic sequencing revealed consistent variants shared across serial cfDNA 
timepoints, strengthening the suggestion that cfDNA can be used as a 
non-invasive biomarker. In order to demonstrate the clinical implications 
of our methodology, we collected a preliminary batch of n = 43 longitu-
dinal intraventricular cerebrospinal fluid (CSF) samples from a patient that 
underwent CAR-T treatment over the span of two years. We observed a 
marked increase in cfDNA yield post-treatment compared to samples taken 
prior to treatment administration. Furthermore, cfDNA-based estimates of 
tumor burden measured as allele fraction specific to the tumor, tracked with 
clinical imaging-based tumor size estimates. These preliminary findings 
provide compelling evidence supporting the clinical utility of cfDNA ana-
lysis in monitoring the effectiveness and dynamics of CAR-T treatment. By 
tracking cfDNA levels in CSF, we can identify patterns reflecting treatment 
response and aid in assessing the therapeutic efficiency of CAR-T treatment 
in glioma patients. Further investigations with larger patient cohorts and 
more comprehensive data analysis to validate these findings are actively 
underway.

ABSTRACT CITATION ID: NOAD179.0039
BIOM-28. PROGNOSTIC BIOMARKERS IN GLIOBLASTOMA 
PATIENTS TREATED WITH TEMOZOLOMIDE
Shuodan Zhang1, Nadia Mcmillan1, Matthew McGuinness1, 
Stephen Trudeau1, and Erik Uhlmann1; 1Beth Israel Deaconess Medical 
Center, Boston, MA, USA

OBJECTIVE: Identifying blood biomarkers that predict favorable out-
comes for patients with glioblastoma treated with temozolomide (TMZ). 
BACKGROUND: Glioblastoma is the most aggressive primary brain tumor. 
The standard of care is maximum safe resection, then radiation plus oral 
TMZ, followed by six months of cyclic oral TMZ. Previous studies have 
revealed that TMZ-induced myelosuppression is associated with improved 
overall survival. METHODS: Adults with glioblastoma who completed 
radiation therapy and received temozolomide for at least 6-months at 

Beth Israel Deaconess Medical Center between 2018-2021 were identi-
fied. Baseline and nadir white blood cell count, absolute neutrophil count, 
absolute lymphocyte count, red blood cells, and platelets were collected 
retrospectively. Additionally, IDH1 R132H, MGMT promoter methyla-
tion, progression free survival (PFS), and overall survival (OS) were also 
collected retrospectively. Data was combined with that of Vaios et al. and 
Ho et al. Kaplan-Meier analysis and multivariate testing were performed. 
RESULTS: Leukopenia is associated with increased overall survival (p  = 
0.008) and progression free status (p = 0.02). Grade 3 thrombocytopenia 
is associated with decreased PFS (p = 0.0005) and OS (p = 0.0006). Grade 
1 & 2 lymphopenia is associated with increased progression free survival 
(p = 0.01 and p = 0.03). Lower baseline absolute lymphocyte count is asso-
ciated with improved OS (p = 0.007). Higher baseline absolute neutrophil 
count is associated with worse OS (p = 0.002). CONCLUSION: Cytopenia 
may serve as a prognostic biomarker for OS and PFS. Leukopenia may re-
flect adequate temozolomide dosing, anti-tumor activity, or changes in the 
tumor micro-environment. Peripheral biomarker monitoring may improve 
prognostic stratification and lead to personalized treatment with improved 
outcomes.

ABSTRACT CITATION ID: NOAD179.0040
BIOM-29. FIBRONECTIN TYPE III DOMAIN CONTAINING 3B AS 
PROGNOSTIC BIOMARKER AND REGULATORY TARGET FOR 
MALIGNANT BRAIN TUMOR
Hyukjun Kwon1, Minji Yun1, Minji Bang1, Jungsul Lee2, Hae Young Ko1, 
and Kyuha Chong1; 1Samsung Medical Center, Seoul, Republic of Korea, 
23billion, Seoul, Republic of Korea

Malignant brain tumor (MBT) is an aggressive tumor with high drug-
resistance and recurrence rates. Using ‘Oncopression’ big data analysis, we 
found that a fibronectin-related protein, fibronectin type III domain con-
taining 3B (FNDC3B), was specifically overexpressed in brain tumor pa-
tients and conducted a pilot and mechanism study on the role of FNDC3B 
in MBT. We evaluated the functional significance of FNDC3B in MBT using 
FNDC3B specific siRNA and performing cell viability assay, real-time qPCR, 
Western blot, 3D-invasion assay, and wound healing assay. Furthermore, 
using proteome profiler human phospho-kinase arrays, we investigated 
the correlated signaling which activated while FNDC3B-mediated MBT 
cell progression. We found that down-regulation of FNDC3B decreased 
tumor cell proliferation, migratory and invasiveness properties as well as 
stemness phenotype which are hallmarks of cancer progression. Further-
more, we demonstrate that PI3K/AKT signaling pathways were involved 
mainly in FNDC3B-related tumor growth and mesenchymal phenotypes. 
Although follow-up studies are necessary, the results of this study suggest 
that FNDC3B is worth investigating as a novel alternative diagnostic and 
therapeutic target candidate for MBT.

ABSTRACT CITATION ID: NOAD179.0041
BIOM-30. CELL LINE STUDY OF NUCLEOSOME-BASED 
BIOMARKERS IN THE DIAGNOSIS AND DETECTION OF RELAPSES 
IN GLIOBLASTOMA
Jonathan Decarpentrie1, Priscilla Van den Ackerveken2, Adrien Govaerts2, 
Alison Lobbens2, Edeline Beine2, Nathalie Donis3, Marielle Herzog2, and 
Jonathan Douxfils1; 1University of Namur, Namur, Belgium, 2Belgian 
Volition SRL, Isnes, Belgium, 3QUALIblood s.a., Namur, Belgium

Currently, glioblastoma (GBM) diagnosis and monitoring rely on 
neuroimaging and histopathological confirmation. However, overall sur-
vival has not improved in last decades due to therapeutic failure and to 
a lack of biomarkers for relapses’ detection. Liquid biopsies (i.e. blood 
or CSF) using nucleosomes-containing-histone post-translational modi-
fications (PTMs) have the potential to become valuable biomarkers for 
diagnosis and monitoring GBM. Four glioblastoma cell lines (SF-126, 
U-87MG, U-118MG, and U-138MG) compared to a healthy microglia 
cell line (HMC3) and other solid cancer cell lines including pancreas 
(MIA-PaCa-2), liver (HepG2), and cervix/uterus (HeLa) have been ana-
lyzed to identify their epigenetic profile. Nucleosomes were extracted and 
analyzed with the Nu.Q® Discover immunoassays platform addressing 13 
histone-PTMs. Quantitative results of PTMs expression were normalized 
on quantification of total H3.1-nucleosomes. The immunoassay identi-
fied three candidate biomarkers compared to control cell lines (n  = 4): 
citrullinated-histone-H3 (H3R8Cit) (control = 4.68%; GBM = 13.88%; p< 
0.05), phosphorylation of H3S10 (H3S10Ph) (control = 2.31%; GBM = 
5.57%; p< 0.05), and a trend in H3K4Me2 elevation (control = 0.43%; 
GBM = 1.07%; p = 0.066) in GBM cell lines (n = 4). These results were 
confirmed by western blot. Moreover, principal component analysis re-
vealed a segregation between GBM and control cells, mainly driven by 
these three PTMs. Moreover, to demonstrate the capacity of the Nu.Q® 
assays to quantitatively monitor PTMs, GBM cell line SF-126 (n  = 3) 
was treated with an EZH2 inhibitor (responsible of H3K27 methylation) 
(iEZH2). After 24 hours and 48 hours of exposure, the expression level 

D
ow

nloaded from
 https://academ

ic.oup.com
/neuro-oncology/article/25/Supplem

ent_5/v10/7406131 by Jonathan D
ecarpentrie on 17 N

ovem
ber 2023



Abstracts

v11NEURO-ONCOLOGY  •   November 2023

of H3K27Me3 –expressed as ratio of total nucleosomes– was decreased 
by 32% (control  = 14.67%±0.58%; iEZH2= 10.00%±1.73%; p< 0.05) 
and 41% (control = 15.33%±1.53%; iEZH2= 9.00%±0.00%; p< 0.05), 
respectively. Those results were also confirmed by western blot analysis. In 
conclusion, we identified three specific in vitro epigenetic-based marks of 
GBM and demonstrated that the Nu.Q® technology is a valuable tool to 
monitor the degree of PTMs expression.

ABSTRACT CITATION ID: NOAD179.0042
BIOM-31. TARGETED DNA SEQUENCING OF RECURRENT 
GLIOBLASTOMA IDENTIFIES MOLECULAR FACTORS ASSOCIATED 
WITH CLINICAL OUTCOMES
Nadeem Al-Adli1, William Chen2, Jacob Young3, Kanish Mirchia4, 
Zain Peeran5, Steve Braunstein6, Arie Perry1, John de Groot1, 
David Raleigh2, Joseph Costello1, Mitchel Berger2, and Harish Vasudevan4; 
1University of California, San Francisco, San Francisco, USA, 2University 
of California, San Francisco, San Francisco, CA, USA, 3Department of 
Neurosurgery & Division of Neuro-Oncology, University of California San 
Francisco, San Francisco, CA, USA, 4UCSF, San Francisco, USA, 5University 
of California San Francisco, San Francisco, USA, 6University of California 
San Francisco, San Francisco, CA, USA

PURPOSE: The goal of our project was to define the molecular fea-
tures of recurrent glioblastoma (rGBM) and their prognostic significance. 
METHODS: We retrospectively reviewed 121 consecutive glioblastoma 
patients who underwent re-resection at a single institution from 2016-
2021. Primary treatment in all patients included maximal safe resection 
followed by radiotherapy with concurrent and adjuvant temozolomide 
(TMZ). Capture-based targeted DNA sequencing for point mutations and 
copy number analysis was performed on all re-resection samples. Overall 
(OS) and progression-free survival (PFS) from re-resection were analyzed 
with the Kaplan-Meier method and Cox regression analyses. RESULTS: 
Median age at first recurrence was 57 years (range, 27-78) and follow up 
from re-resection was 11 months. Salvage therapy comprised re-irradiation 
(n = 52, 43%), temozolomide (TMZ) (n = 39, 32%), lomustine (n = 47, 
39%), and/or bevacizumab (n = 22, 18%). Median OS and PFS were 12.1 
and 4.4 months, respectively. Median tumor mutation burden (TMB) was 
4 mut/Mb (range, 1-650), average unstable microsatellite sites (MSI) were 
1.16% (range, 0-20), and MGMT was methylated in 71 (59%) patients. 
Longer OS was found after postoperative TMZ (19.1 vs. 9.1), KPS > 70 
(13.6 vs. 11.1), and/or re-irradiation (12.6 vs. 8.4) (p< .05). On multi-
variate analysis, TMZ (HR 0.2, 0.079-0.48), re-irradiation (HR 0.27, 0.12-
0.58), and mutations in PDGFRA (HR 0.24, 0.067-0.83) or PTEN (HR 
2.3, 1.1-4.8) genes were associated with longer OS after re-resection (p< 
.05). Multivariate predictors of re-irradiation response included MSI >1.16 
(HR 0.25, 0.084-0.75), and mutations in PDGFRA (HR 0.04, 0.005-0.33), 
TERT (HR 0.16, 0.033-0.78), or PIK3R1 (HR 0.18, 0.041-0.8) genes. In 
the 46 matched primary/recurrent tumors, 40 (87%%) had a change in a 
mutation and 9 (20%) demonstrated hypermutation, of which 4 (44%) 
had mismatch repair deficiencies. CONCLUSIONS: Our study outlines the 
molecular factors associated with survival and response to re-irradiation 
in rGBM as well as, the molecular differences between primary/recurrent 
samples.

ABSTRACT CITATION ID: NOAD179.0043
BIOM-32. EVS CARRYING TENASCIN-C ENABLE TUMOR-SPECIFIC 
MUTATION ANALYSIS IN GLIOBLASTOMA PATIENTS
Amanda Salviano-Silva1, Cecile Maire2, Kathrin Wollmann3, 
Rudolph Reimer4, Julia Neumann1, Matthias Dottermusch3, 
Ulrich Schüller5, Jens Gempt6, Dieter Henrik Heiland7, Manfred Westphal6, 
Katrin Lamszus8, and Franz L. Ricklefs1; 1University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany, 2Department of Neurosurgery, 
University medical center Hamburg Eppendorf, Hamburg, Germany, 
3University Medical Center Hamburg Eppendorf, Hamburg, Germany, 
4Henrich-Pette-Institute, Hamburg Eppendorf, Hamburg, Germany, 
5University Medical Center Hamburg-Eppendorf, Germany, Hamburg, 
USA, 6Department of Neurosurgery, University Medical Center Hamburg-
Eppendorf, Germany, Hamburg, Germany, 7University of Freiburg, 
Germany, Freiburg, USA, 8Department of Neurosurgery, University Medical 
Center Hamburg-Eppendorf, Hamburg, Germany

Extracellular vesicles (EVs) transport biological and specific informa-
tion from tumors into the bloodstream, enabling non-invasive detection 
of tumor material and disease monitoring. Based on a proteomics screen, 
we performed immunophenotyping of eight glioma-related antigens 
(tenascin-C (TNC), integrin-beta 1 (ITGB1), profilin-1 (PFN1), CD44, 
CD133, GPNMB, HLA-II, SPARC) and tetraspanins (CD9, CD63 and 
CD81) in plasma EVs from GBM patients (before and after surgery (n = 
38)), from matched GBM relapse patients (n  = 11), and from healthy 
donors (HD, n = 12) using imaging flow cytometry. Double-positive TNC+/
CD9+ EVs showed the strongest differences per mL of plasma in primary 

(FC = 7.6, p< .0001, ROC analysis AUC = 81%) and relapsed GBM (FC = 
16.5, p< .0001; AUC = 90%) compared to HD subjects. High TNC signals 
were also observed in GBM-EVs by immunogold electron microscopy com-
pared to HD-EVs. In paired analysis, TNC+/CD9+ EVs showed a 3.9-fold 
decrease after tumor removal (p< .001) and re-increased at GBM recurrence 
in these patients (FC = 8.4, p< .05; AUC = 84%). In tissue samples, TNC 
levels were 5.4-fold higher in GBM patients than in non-neoplastic cortex 
controls (p< .01) measured by immunohistochemistry and correlated posi-
tively with plasma TNC+/CD9+ EV levels in RTK-I/II GBM patients (r = 
0.42, p< .05). Accordingly, spatial transcriptomics of GBM tissue sections 
revealed that TNC is specifically overexpressed in GBM cells. Furthermore, 
magnetic sorting of TNC in plasma EVs allowed detection of GBM-specific 
TERT*C228T mutations by digital droplet PCR. Mutated TERT DNA was 
enriched in TNC+ EVs (n  = 13) compared to TNC- EVs (FC  = 110, p< 
0.0001), total EV DNA (FC = 36.7, p< 0.01), and cfDNA (FC = 7.2, p < 
0.05). In conclusion, we identified TNC as a biomarker in circulating EVs 
from GBM patients that can be isolated and used for tumor-specific muta-
tion analysis.

ABSTRACT CITATION ID: NOAD179.0044
BIOM-33. TRNA FRAGMENTS IN PLASMA EXTRACELLULAR 
VESICLES FROM HIGH GRADE GLIOMA PATIENTS, POTENTIAL 
BIOMARKERS?
Adrienne Weeks1, Thomson Phinney2, Ali Alwadei2, Gabriel Wajnberg3, 
Jae Han2, Simi Chacko4, Kathleen Atwood2, and Jeremy Roy3; 1Dalhousie 
University Division of Neurosurgery, Halifax, Nova Scotia, Canada, 
2Dalhousie, Halifax, Nova Scotia, Canada, 3Atlantic Cancer Research 
Institute, Moncton, New Brunswick, Canada, 4ACRI, Moncton, New 
Brunswick, Canada

Transfer RNA (tRNA) are non-coding RNAs responsible for bringing the 
amino acids to the ribosome during translation. Recent studies in cancer 
have shown that fragments (tRFs) derived from tRNA cleavage serve regu-
latory roles in epigenetics, signalling and translation. tRFs are also released 
from cells bound to proteins and can be found in extracellular vesicles to 
perform some aspects of paracrine signalling. Utilizing high throughput 
small RNA sequencing we have identified over 750 uniquely or multi-
mapped (6.9% of total sRNA mapped reads) tRNA and tRFs in extracel-
lular vesicles of high-grade glioma patient plasma (IDH-WT). Consistent 
with novel literature in other cancers there was a general trend to decreased 
expression of tRNA and tRFs (n = 76 with FDR < 0.05) in high grade glioma 
plasma EVs compared to controls. However, further analysis of tRFs reveals 
a much more complex story, as fragment distribution differs between cancer 
and controls. tRNAs and tRFs may serve as important biomarkers and regu-
lators with therapeutic potential in the future.

ABSTRACT CITATION ID: NOAD179.0045
BIOM-34. NON-NEOPLASTIC PLASMA EV SUBPOPULATIONS 
CORRELATE WITH TUMOR SIZE AND OVERALL SURVIVAL IN 
GLIOBLASTOMA INDEPENDENT OF STEROID USAGE
Abudumijiti (Zack) Aibaidula1, Megan Bauman1, Abdul Karim Ghaith1, 
Samantha Bouchal1, and Ian Parney1; 1Mayo Clinic, Rochester, MN, USA

INTRODUCTION: Extracellular Vesicles (EVs) are lipid bilayer par-
ticles present in almost all biofluids and carry tumor-specific molecular 
cargo. Plasma EVs are promising sources of biomarker discovery for glio-
blastoma (GBM). The clinical relevance of non-neoplastic plasma EVs in 
GBM remains unclear. In this study, we determine if associations exist 
between plasma EV subpopulation frequencies in GBM and clinical fac-
tors. METHODS: Platelet-free plasma samples of 63 GBM, 43 Grade 2 
glioma, and 45 healthy donors were included. All glioma plasma sam-
ples were collected before surgery. Plasma EV subpopulation frequency 
based on surface expression of EV-associated tetraspanins (CD9/CD81/
CD63) and markers of cell origin (CD45/CD41a/CD11b/CD31) was de-
termined by spectral flow cytometry. Clinical information including age, 
surgery, MGMT methylation status, corticosteroid usage, tumor volume, 
and overall survival data was recorded. RESULTS: Compared to normal 
donors, GBM patients had increased CD9+, CD63+, CD81+, and CD11b+ 
EVs but decreased CD41a+ EVs. GBM patients also had the highest fre-
quency of myeloid-derived CD9+CD11b+ EVs (20.17%) followed by 
grade 2 gliomas (13.78%) and normal donors (2.76%, p< 0.001). More 
GBM patients (29/63, 46.0%) received preoperative corticosteroids than 
grade 2 glioma patients (9/43, 20.9%; p = 0.008). Corticosteroid use was 
not associated with differences in EV subpopulation frequencies in GBM 
or grade 2 glioma patients. Pearson correlation analysis showed weak but 
statistically significant correlations between GBM total tumor volume 
and CD9+ EVs (p = 0.014), CD41a+ EVs (p = 0.037), and CD9+/CD63-/
CD81- EVs (p = 0.007). In GBM patients, younger age (< 60 yrs, p = 0.01), 
gross total resection (p  = 0.02), MGMT methylation (p  = 0.002), high 
CD9+ EV expression (p = 0.011), low CD9+CD63-CD81- EV expression 
(p = 0.009) and low CD9+CD11b+ EV expression (p = 0.006) correlated 
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