
Credible Leads to Incredible™

Extracellular Vesicles: 
For Better and for Worse 

Heather Branscome, M.S. 
Lead Biologist, ATCC 

Fatah Kashanchi, Ph.D.
Professor, George Mason University 



2

About ATCC

 Founded in 1925, ATCC is a non-profit organization 
with HQ in Manassas, VA, and an R&D and 
Services center in Gaithersburg, MD

 World’s largest, most diverse biological materials 
and information resource for cells and microbes –
the “gold standard”

 Innovative R&D company featuring gene editing, 
NGS, advanced models such as exosomes

 cGMP biorepository

 Partner with government, industry, and 
academia

 Leading global supplier of authenticated cell 
lines, viral and microbial standards

 Sales and distribution in 150 countries, 
19 international distributors

 Talented team of 450+ employees, over one-
third with advanced degrees
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 Characterization and Analysis of “Damaging EVs” 

 Characterization and Analysis of “Reparative EVs”

 Summary and Future Directions
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Clinical Significance of EVs

5 Hood et al. Cancer Res. 2011



Types of EVs

6
Koniusz et al. Frontiers in Cellular Neuroscience. 2016 



EVs (from uninfected cells)
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Exosomes
•Well defined shape under EM
•50 to 100 nm
•Formed intracellularly
•Contain tetraspanin proteins: CD63, CD81, CD9
•Contain ESCRT-pathway proteins ALIX and TSG101

Exosome-like vesicles
•20 to 50 nm
•Originate from multivesicular bodies formed by other organelles (Golgi)
•Lack ESCRT proteins ALIX and TSG101

Microvesicles (ectosomes)
•100 to 1000 nm
•Originate from outward budding/fission of plasma membrane (exocytosis)
•Do not contain tetraspanin proteins
•Similar lipid composition to plasma membrane

Apoptotic bodies
•500 to 4000 nm
•Formed only during programmed cell death
•Contain DNA and histones



EV Research and Infections: Tip of an Iceberg
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PubMed Search: # of Manuscripts:
Viruses ~106

Intracellular Pathogens & Viruses (all DNA and RNA) 1,749

Intracellular Pathogens & Fungi (Candida, Cryptococcus,
Aspergillus)

6,049

Intracellular Pathogens & Parasites (Leishmania, Malaria,
Chagas, Sleeping sickness)

1,300

Intracellular Pathogens & Bacteria (TB, Listeria, Salmonella) 7,703

PubMed Search: # of Manuscripts:

Parasites 239,892

Bacteria ~2.1 x 106

Fungi ~1.6 x 106
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Topics to Be Discussed
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1. Background on viruses, autophagy and EVs 
(damaging EVs; diagnostics)

2. Isolation of EVs from latent HIV-1 and other virally 
infected cells (HTLV-1, RVFV, Ebola and Zika)



Characterization and Analysis of “Damaging EVs”

12

Time

Vi
ra
l T
ite

rs

Initial viral  replication

Viral Latency (cause of 
inflammation and 
accelerated aging)

Viral reactivation due to 
immune compromise (i.e. 
Shingles, CMV activation)

A) 

B) 

Donor Cell Microvesicles Recipient Cell
(Exosomes)



Epidemiology 
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A) Hatano et al. JID. 2013
B) Kumar et al. J Neurovirol. 2007

A) B)



Mechanism 
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Mechanism 
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Treatment 
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No FDA-Approved Transcription Inhibitors
Palmisano and Vella. Ann Ist Super Sanita. 2011



Characterization and Analysis of “Damaging EVs” 
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TAR RNA is present in culture supernatants of HIV-1 infected cells



Characterization and Analysis of “Damaging EVs” 
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TAR RNA (short transcripts)

More than 70 papers from late 80s to present
 Detected in vitro, in vivo and in latent patient cells
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Characterization and Analysis of “Damaging EVs” 
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Characterization and Analysis of “Damaging EVs” 

20 Thery et al. Nat Rev Immunol. 2009



Characterization and Analysis of “Damaging EVs” 
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Isolation 
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Characterization and Analysis of “Damaging EVs” 
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Characterization and Analysis of “Damaging EVs” 
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Characterization and Analysis of “Damaging EVs” 
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C)
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Characterization and Analysis of “Damaging EVs” 
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Characterization and Analysis of “Damaging EVs” 
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Interferon Alters EV Content Through the ESCRT Pathway
B)A)

C)



Characterization and Analysis of “Damaging EVs” 
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B)

A)



Characterization and Analysis of “Damaging EVs” 
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TAR RNA: TLR3 signaling complex.



Mechanism
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Mechanism
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Mechanism
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Topics to Be Discussed
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1. Background on stem cells and stem cell EVs 
(reparative EVs)

2. Functional effects of stem cell EVs
 Wound healing and skin repair
 Cardiac, eye repair
 CNS repair (stroke, TBI, SCI, neurodegenerative disorders)



Stem Cells
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 Defining characteristics

− Self‐renewal 
− Differentiation potential 
 Types of stem cells

− Embryonic stem cells
− Adult (somatic) stem 

cells
− Induced pluripotent 

stem cells

Maintain stem cell population

Increase stem cells Increase differentiating cells

Stem cell

Differentiated cell



Stem Cell Therapy
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Samsonraj et al. Stem Cells Translational Medicine.  2017
Marquez‐Curtis et al. Cryobiology. 2015



Stem Cell EVs

37

 Contain various biological cargo (miRNAs, lncRNAs, proteins, cytokines) that 
can be transferred to recipient cells

 Proposed to play a role in homeostasis through tissue repair, regeneration, and 
immunomodulation

 Potential alternative to stem cell therapy due to higher potency, increased 
stability/shelf life, and lower immunogenicity

 Widely studied in the context of skin/wound healing, angiogenesis, cardiac 
repair, and CNS-related pathologies



Stem Cell EVs
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EVs and EV Donor Cells
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 Mesenchymal Stem Cells (MSCs; ATCC® PCS-500-012™)
− Human, normal
− Bone-marrow derived
− Authenticated for characteristic surface marker expression (CD90, CD73, CD105 positive; CD14, CD34, 

CD45 negative)
− Multi-lineage differentiation potential (adipocyte, chondrocyte, osteocyte)

 Induced Pluripotent Stem Cells (iPSCs; ATCC® ACS-1019™)
− Human, normal
− Foreskin fibroblast-derived
− Sendai virus reprogrammed
− Authenticated for expression of stem cell markers (TRA-1-60, SSEA-4 positive; SSEA-1 negative)
− Evaluated for pluripotency 

 A549 Lung Carcinoma (ATCC® CCL-185™)
− Control used for large-scale manufacturing and isolation
− Equivalent to CCL-185-EXM™ (also: ATCC® SCRC-4000-EXM™, CRL-1435-EXM™, CCL-247-EXM™)



EV Isolation and Characterization
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A) B) 

C) D) CD81 CD63

GeneCards.org



EV Characterization
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A)                                                         B) 
iPSC EVs MSC EVs A549 EVs 

C) D)
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EV Functionality
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A)                                                                                          B)

Angio-Ready™Angiogenesis Assay System (ATCC® ACS-2001-2™)



EV Functionality
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EV Functionality
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Summary
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 Extracellular vesicles (EVs) such as exosomes are critical mediators of 
intercellular communication. The diverse biological cargo that is associated 
with these vesicles is believed to mediate the pleiotropic effects of EVs.

 Infected cells secrete “Damaging EVs” which contain viral non-coding RNAs 
and other viral proteins and these EVs can be separated from infectious 
virions.

 Stem cells secrete “Reparative EVs” which contain both non-coding RNAs 
and cytokines that can contribute to processes relevant to cellular repair. 



Future Directions

48 Zijlstra &  Di Vizio. Nature Cell Biology. 2018

A)                                                                                                       B)             

Further Purification of EV subpopulations



Future Directions
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Advanced functionality assays using neurospheres derived from ATCC ACS-5003™ 
(unpublished data)

A)                                                                                                    B)

C)                                                                   D)
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Cultivating collaboration to support global health
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Learn more:
www.atcc.org/exosomes

Upcoming Webinar:
Antimicrobial Resistance: Arm Your Lab in the Fight Against 
Superbugs
 Presented by Christine Fedorchuk, Ph.D.
 February 27, 12:00 ET
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