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Introduction

Glioblastoma Multiforme (GBM) is a devastating tumor with poor
prognoses. Novel approaches to understand GBM disease
processes and therapeutic targets are needed. Extracellular
vesicles (EVs) are membrane-enclosed nanospheres released
locally and systemically by all cells. Tumor EVs are capable of
manipulating their local environment and distal targets. This
phenomenon could be a mechanism for tumorigenesis in the
recurrent GBM setting. We hypothesize that GBM EVs are able to
drive molecular changes in normal astrocytes, converting those
cells into phenotypically tumorigenic entities.

Methods
Arrays Used:

e Cell Signaling Pathscan Intracellular Signaling Array

e R&D Systems Human Cytokine Array
Exosomes from GBM cells were extracted from cell culture spent
media via ultra-centrifugation. Normal Human Astrocytes were
then co-cultured with different concentrations of GBM exosomes
(0, 50 or 500 ug/ml) for varying lengths of time (4, 8 or 24
hours). Culture media and lysates were collected after the
allotted incubation time for analysis. Ingenuity Pathway Analysis
(IPA) was used for analysis of data obtained from arrays.
Cytoselect 96-well In vitro Tumor Sensitivity Assay (Soft
Agar Assay) from Cell Biolabs, inc. was used to analyze the
malignancy of cells treated with tumor derived extracellular
vesicles per the protocol provided.

Top Diseases and Bio Functions

Diseases and Disorders
Name

p-value

#Molecules

Cancer

Connective Tissue Disorders

Metabolic Disease
Developmental Disorder

Endocrine System Disorders

6.70E-05 - 5.70E-11
4.85E-05 - 1.21E-09
1.07E-05 - 1.21E-09
6.70E-05 - 9.89E-09
1.21E-05 - 1.70E-08

Molecular and Cellular Functions

Name
Cell Death and Survival

Cellular Function and Maintenance

Cell Cycle

DNA Replication, Recombination, and Repair

Cell Morphology

-value
6.50E-05 - 4.16E-15
6.98E-05 - 7.52E-11
5.75E-05 - 7.61E-11
6.50E-05 - 1.68E-10
5.75E-05 - 1.70E-10

Physiological System Development and Function

Name

p-value

14
11
12
8
10

#Molecules
1

Tumer Morphology

Cell-mediated Immune Response

Hematological System Development and Function
Skeletal and Muscular System Development and Function

Hematopoiesis

Top Networks

1D i Network Functions

5.87E-05 - 3.19E-12
6.28E-05 - 5.95E-10
7.60E-05 - 5.95E-10
5.11E-05 - 2.27E-09
7.60E-05 - 1.09E-08

1
9
1
10
10

Score

Results

Normal Human Astrocytes (NHAs) were exposed to differing
concentrations of extracellular vesicles (EVs) derived from primary
glioblastoma (GBM) cell lines to assess differences in signaling and
cytokine expressions. Changes in cell signaling and cytokine
expression in treated cells more closely resembled a tumor-like
state. Additionally, tumor EV-exposed NHAs also exhibited
unusual growth and migration in soft agar compared to untreated
controls, an indication of malignancy.

| Top Diseases and Bio Functions

1 Cell Death and Survival, Cell Morphology, Cellular Function and Maintenance 16
2 Cell Death and Survival, Tumor Morphology, Cancer 1
3 Cancer, Tumor Morphology, Cell Death and Survival 6
4 Cellular Growth and Proliferation, Tissue Development, Cell Death and Survival 4
IPA analysis results
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- Treatment of NHAs with 500ug/mL of GBM EVs for 24 hours
showed upregulation of cytokines that are indicative of increased
inflammatory response, cancer, and cellular growth as compared
to untreated controls.

- Growth of GBM cells in astrocyte-conditioned medium. The
media was collected and used as growth medium for F3-8 GBM
cells. Cells were cultured for 48 hours before MTS assay.

Diseases and Disorders
Name p-value

y Response 5.56E-20 - 2.50E-88 84
Cancer 4.40E-21 - 6.81E-57 88
Organismal Injury and Abnormalities 4.40E-21 - 6.81E-57 89
Inflammatory Disease 9.74E-21 - 3.60E-54 78
Tumor Morphology 4.40E-21 - 4.03E-45 59
Molecular and Cellular Functions
Name p-value
Cell-To-Cell Signaling and Interaction 5.84E-20 - 5.36E-84 95
Cellular Movement 7.79E-20 - 1.13E-77 91
Cellular Growth and Proliferation 5.84E-20 - 9.61E-77 95
Cellular Development 5.16E-20 - 1.46E-56 88
Cell Death and Survival 5.27E-20 - 1.60E-52 88

Physiological System Development and Function
Name p-value

Immune Cell Trafficking 5.56E-20 - 1.13E-77 80
Hematological System Development and Function 5.84E-20 - 1.38E-76 89
Cardiovascular System Development and Function 5.16E-20 - 9.46E-53 72
Organismal Development 5.16E-20 - 9.46E-53 68
Tissue Merphology 2.44E-21 - 7.04E-50 53

Top Networks

D i Network Functions Score

1 Cell-To-Cell Signaling and Interaction, Cellular Movement, Immune Cell Trafficking 26

5 Cell-To-Cell Signaling and Interaction, Cellular Growth and ¥ System D B
and Function

3 Cell-To-Cell Signaling and System and Function, 20
Response

4 Cell- To-Cell Signaling and Interaction, Cellular Growth and System D 20
and Function

5 Cellular Movement, Lipid Metabolism, Molecular Transport 18

IPA analysis results

Learning Objectives

1) Understand the need for alternative glioblastoma therapy

2) Understand the potential role of exosomes in furthering our
understanding of glioblastoma biology

3) Identify future application of exosomes in GBM research and
therapy

Conclusions

Extracellular vesicles can potentially be used by gliomas to benefit
the tumor and affect the tumor itself, circulating immune cells,
and “normal” cellular neighbors (e.g. astrocytes). Tumor EVs may
cause exposed astrocytes to alter their signaling pathways to
more closely resemble that of the tumor. Astrocytes exposed to
tumor EVs may release cytokines and other materials that
enhance the tumor environment and promote tumor survival. This
suggests that tumor cells may be able to recruit “normal’ cells to
become tumorigenic.




