Jefferson

Thomas Jefferson University

HOME OF SIDNEY KIMMEL MEDICAL COLLEGE Jefferson D ig ital Com monS

Thomas Jefferson University

Phase 1 Class of 2023

2-2021

CNS derived Extracellular Vesicles as Biomarkers in Multiple
Sclerosis (MS)

Anshel Kenkare
Thomas Jefferson University, anshel.kenkare@students.jefferson.edu

Abdolmohamad Rostami
Thomas Jefferson University, a.m.rostami@jefferson.edu

Follow this and additional works at: https://jdc.jefferson.edu/si_ctr_2023_phase’

b Part of the Translational Medical Research Commons

Let us know how access to this document benefits you

Recommended Citation

Kenkare, Anshel and Rostami, Abdolmohamad, "CNS derived Extracellular Vesicles as Biomarkers in
Multiple Sclerosis (MS)" (2021). Phase 1. Paper 103.
https://jdc.jefferson.edu/si_ctr_2023_phase1/103

This Article is brought to you for free and open access by the Jefferson Digital Commons. The Jefferson Digital
Commons is a service of Thomas Jefferson University's Center for Teaching and Learning (CTL). The Commons is
a showcase for Jefferson books and journals, peer-reviewed scholarly publications, unique historical collections
from the University archives, and teaching tools. The Jefferson Digital Commons allows researchers and interested
readers anywhere in the world to learn about and keep up to date with Jefferson scholarship. This article has been
accepted for inclusion in Phase 1 by an authorized administrator of the Jefferson Digital Commons. For more
information, please contact: JeffersonDigitalCommons@jefferson.edu.


https://jdc.jefferson.edu/
https://jdc.jefferson.edu/si_ctr_2023_phase1
https://jdc.jefferson.edu/si_ctr_2023
https://jdc.jefferson.edu/si_ctr_2023_phase1?utm_source=jdc.jefferson.edu%2Fsi_ctr_2023_phase1%2F103&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1124?utm_source=jdc.jefferson.edu%2Fsi_ctr_2023_phase1%2F103&utm_medium=PDF&utm_campaign=PDFCoverPages
https://library.jefferson.edu/forms/jdc/index.cfm
http://www.jefferson.edu/university/teaching-learning.html/

Q Sidney Kimmel
Medical College.

at Thomas Jefferson Universi ty

CNS derived Extracellular Vesicles as
Biomarkers in Multiple Sclerosis
(MS)

By Anshel Kenkare, with advisor
Dr. Abdolmohamad Rostami (*)



'Q Sidney Kimmel i
Medical College. Introduction

at Thomas Jefferson University

 MSis aclinically heterogenous disease making it difficult to diagnose
arising from a demyelinating pathology

* |[nitiating treatment of MS early has been shown to improve patient
outcomes and slow disease progression

Importance of Early Treatment
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The progression of MS will increase significantly if left untreated or
treatment is delayed. Begining treatment early shows lower amounts of
progression, which supports begining treatment at the time of diagnosis.

ol

e This study aims to find biomarkers to categorize biological changes in MS
(through extracellular vesicles containing oligodendrocyte proteins) 2
Earlier and more accurate clinical decision making!
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e Extracellular vesicles can help categorize
autoimmune disease

* The blood brain barrier is dysregulated in
Multiple Sclerosis

Acute lesions Chronic active lesions Chronic silent lesions

suppression of leukocyte activation

Platelets . Platelet microvesicles
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Open BBB Closed BBB Closed BBB
Gadolinium enhancement High tissue susceptibility (QSM)  No enhancement/low susceptibility
Active demyelination No/slow demyelination No demyelination

©

Leukocytes Leukocyte microvesicles

M2 marker expression by macrophages M1 marker expression No inflammatory cells
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Extracellular Vesicles in Cancer Detection: Hopes and
Hypes
Tony Hu 2 » Joy Wolfram e Sudhir Srivastava 2
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e Research Question

— How do the extracellular vesicles contents of

cerebrospinal fluid (CSF) and blood compare between

unmedicated patients diagnosed with MS and non-
inflammatory headache controls?

* Hypothesis

— There will be a greater number of extracellular

vesicles visible in the CSF and blood of unmedicated
MS patients compared to healthy controls.

Furthermore, vesicles in the unmedicated patients
with MS will show signs of immune dysregulation.
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MS Patients Headache Patients

Receiving a lumbar puncture for
clinical care

Consent to have a
non-clinically
significant portion of Subset who
the CSF used for also consent
research to a blood
draw

CSF with Plasma
Isolated EVs Isolated Isolated with EVs Isolated

CSF CSF EVs Plasma Plasma EVs
Removed removed
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* Analysis

- 7 confirmed MS CSF samples and 10 Headache CSF
samples were received

- 3 non-confirmed MS patients =2 1 radiologically isolated
syndrome and 2 patients with a high suspicion

- All of these patients provided blood samples

- 5 MS and Headache patients also provided blood
- Vesicles were visualized for each sample to confirm
presence and count is being conducted

- Metabolomic analysis is currently being conducted on
the samples and will be available March 15t
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Initial Metabolomic Analysis

1-Carboxylic Acid (abridged title)
2-Hydroxy-3-methylbutyric acid
3-Methylhistidine

cis-Aconitic acid
D-2-Hydroxyglutaric acid
Glycerol 3-phosphate

Acrylic acid

L-Alanine

L-Cystine

L-Lactic acid

L-Phenylalanine

L-Tryptophan
N6,N6,N6-Trimethyl-L-lysine
N-Acetyl-L-aspartic acid
Palmitoleic Acid

Symmetric dimethylarginine
6-Ribono-1,4-lactone

FC: MS CSF vs. Healthy CSF
CSF EVs vs. Healthy CSF EVs
MS Serum vs. Healthy Serum
m EVs vs. Healthy Serum EVs
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* Currently we are waiting on the majority of the data
— Initial data

e Suggests that EVs can provide inflammatory
markers better than isolated CSF

* Blood is most likely not as useful for categorizing
MS at its diagnostic phase

* Counted EV samples show increased EVs in control
samples =2 This is being further analyzed

— Complete Data
e Will be available in March
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Role of extracellular vesicles in neurodegenerative diseases
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3The Brain Science Center, Beijing Institute of Basic Medical Sciences, Beijing,
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Repeating the experiment on a larger sample size of frozen CSF to confirm the
results

We expect to find novel biomarkers that can show signs of damage in MS

— In future research, we would hope to sub stratify and look for changes in biomarkers
associated with progression in MS. This could be helpful as in MS progression, biological
pathology often arises before clinical symptom onset

We hope the new biomarkers determined will lead to more research into using
extracellular vesicles as diagnostic tools and hope the biomarkers will provide
further insight into the underlying pathology of MS

If data holds up for vesicle count being increased analyzing vesicular membrane
integrity may be a future avenue for investigation
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