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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 

microbes – the “gold standard”

▪ Innovative R&D company featuring gene 

editing, microbiome, NGS, advanced models

▪ 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, 

18 international distributors

▪ Talented team of 450+ employees, over 

one-third with advanced degrees



Agenda

I. Large scale extracellular vesicle 
(EV) manufacturing

II. ATCC EV characterization and 
application data

III. EV functionality in 2D and 3D 
models

IV. Future directions



Credible Leads to InCredible™
Large Scale EV Manufacturing and Characterization



Outstanding Need for EV Reference Standards

▪ Reference standards reduce time and 
costs associated with developmental 
work

▪ Reference standards increase assay 
reproducibility

▪ Reference standards add value to 
research work and/or product 
development

▪ Reference standards regulate the 
quality of one’s own research

A) B)

Source: bccResearch.com. 



EVs as Biomarkers/Reference Standards 



ATCC EV Manufacturing

QC testingSterile vialing

Tangential flow filtrationCentrifugationMission

Nanoparticle tracking 

analysis

Western blot

Sterility

Mycoplasma testing Long-term storage

Application data

Cryo-EM

Mutiplex analysis

Functional testing

Scale-up

Research collaborators



ATCC EV Portfolio
ATCC® No. Parental Cell Designation Cancer Model

SCRC-4000-EXMTM hTERT-immortalized adipose-derived mesenchymal stem cell (MSC) N/A

CCL-185-EXMTM A549 Carcinoma, lung

CRL-1435-EXMTM PC-3 Adenocarcinoma, prostate

CCL-247-EXMTM HCT 116 Carcinoma, colorectal

CRL-1740-EXMTM

LNCaP Carcinoma, prostate

Attributes Test Specification

Protein concentration/vial BCA Report results

Particle number/vial NTA ≥ 109 particles

Size distribution (% particles within 50-200 

nm) 
NTA Cell type dependent

Protein marker expression Western Blot
Positive expression of 1 transmembrane protein 

and 1 cytosolic protein

Sterility
iAST bottle (aerobic) at 32.5°C

iNST bottle (anaerobic) at 32.5°C
No growth detected

Mycoplasma PCR based assay Negative



EV Manufacturing & Reproducibility
HCT 116 LNCaP PC3

Batch %  between 

50-200 nm

Percent 

variance

Lot 1 82.1% 3.0%

Lot 2 79.7

Batch %  between 

50-200 nm

Percent 

variance

Lot 1 89.9% 2.1%

Lot 2 91.8%

Batch %  between 

50-200 nm

Percent 

variance

Lot 1 84.4% 1.9%

Lot 2 82.9%

a) b) c) hTERT MSCd) 

Batch %  between 

50-200 nm

Percent 

variance

Lot 1 92.4% 1.4%

Lot 2 91.1%



EV Characterization
a) b) 
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A549 EVs
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HCT116 EVs

CD63 CD81 CD9

0.000

0.005

0.010

0.015

0.020

R
e
la

ti
v
e
 c

o
n

c
e
n

tr
a
ti

o
n

(A
rb

it
ra

ry
 u

n
it

s
)

hTERT MSC EVs

c) d) 



EV Characterization
HCT 116 EVs LNCaP EVsPC-3 EVsa) b) c) 



EV Application Data

+ PC3 EVs

+ Primary cell EVs

+ HCT 116 EVs

a) b) c) 

Treat Human 

primary lung 

fibroblasts (ATCC 

PCS-201-013) with 

EVs

Incubate 7 days 

then harvest cells

Plate base agar layerPlate cell agar layer Incubate 21 days and

then stain colonies

Imaging analysis
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EV Application Data
a) b) 

C)

Day 1

A)

B)

b) 

Day 7
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Long-term (3 Year) EV Storage
a) 

b) c) 
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Functionality of ATCC EVs



Stem Cell EVs

▪ 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 for reparative functions (eg, skin/wound healing, 
cardiac repair, CNS-related pathologies)



Stem Cell EVs and CNS Repair



EVs and Donor Cells

▪ 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™ exosomes EV uptake in A549 cells



EV Isolation and Characterization
a) MSC EVsiPSC EVs A549 EVsb) 

c) 

Branscome et al. 2021

Branscome et al. 2022



EV Characterization
a)                                                         b) 

c)

Branscome et al. 2021

iPSC EVs MSC EVs A549 EVs



EV Characterization
a)                                                         b) c)iPSC EVs MSC EVs A549 EVs



EV Characterization
d) e)

A549 EVs repeat 1 A549 EVSs repeat 2 MSC EVs repeat 1 MSC EVs repeat 2 



EV Functionality
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Branscome et al. 2021



EV Functionality
a)                                             b)
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Angio-Ready™ Angiogenesis Assay System (ATCC® ACS-2001-2™)

Branscome et al. 2021



EV Functionality
a)                                             b) c)

Branscome et al. 2021



Generation of Neurospheres

Branscome et al. 2022



Infection of Neurospheres

Branscome et al. 2022



EV Uptake

Branscome et al. 2022



EV Function

Branscome et al. 2022



Summary

▪ High yields of EVs were isolated from well characterized and authenticated 

ATCC cell lines using TFF

▪ ATCC EV isolation protocols are robust, reproducible, and demonstrate low lot-

to-lot variability 

▪ ATCC EVs meet high quality standards and may serve as reliable reference 

material to the research community

▪ EVs can be stored for up to 3 years without a significant reduction in NTA profile

▪ Phenotypic and biochemical properties of EVs are cell-type specific

▪ Stem cell EVs are functional in multiple different in vitro and in vivo assays and 

this highlights their reparative properties



Future Work

▪ Further study of cell-specific EV repair in 3D cultures

Branscome et al. 2021



Future Work

▪ Better definitions of death and EV-mediated mechanisms of repair
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THANK YOU
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