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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
edifing, microbiome, NGS, advanced models

cGMP biorepository

Partner with government, industry, and
academia

Leading global supplier of authenticated
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Sales and distribution in 150 counfries,
18 international distributors
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one-third with advanced degrees
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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
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EVs as Biomarkers/Reference Standards
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ATCC EV Manutacturing

Centrifugation Tangential flow filtration

“Our mission focuses on the acquisition, authentication, production, preservation,
development, and distribution of standard reference microorganisms, cell lines,
and other materials.”
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ATCC EV Portfolio

ATCC® No. Parental Cell Designation Cancer Model

SCRC-4000-EXM™ hTERT-immortalized adipose-derived mesenchymal stem cell (MSC) N/A
CCL-185-EXM™ A549 Carcinoma, lung
CRL-1435-EXM™ PC-3 Adenocarcinoma, prostate
CCL-247-EXM™ HCT 116 Carcinoma, colorectal
- o ™
R LNCaP Carcinoma, prostate
Protein concentration/vial BCA Report results
Particle number/vial NTA > 109 particles
: o : o i
Size distribution (/onprﬁ;tlcles within 50-200 NTA Cell type dependent
Protein marker expression Western Blot Positive expression of 1 trgnsmembrane protein
and 1 cytosolic protein
o IAST bottle (aerobic) at 32.5°C
Sterility iNST bottle (anaerobic) at 32.5°C No growth detected
Mycoplasma PCR based assay Negative @
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EV Manufacturing & Reproducibility
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EV Characterization
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EV Characterization

PC-3 EVs HCT 116 EVs ~ LNCaPEVs




EV Application Data
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EV Application Data
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Long-term (3 Year) EV Storage
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Functionality of ATCC EVs




Stem Cell EVs

= Contain various biological cargo (miRNAs, IncRNAs, 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)

ATCC



Stem Cell EVs and CNS Repair

SCIENTIFIC REP{%}RTS

OFEN Human Mesenchymal Stromal
Cell-Derived Extracellular Vesicles
Modify Microglial Response and
Improve Clinical Outcomes in
Experimental Spinal Cord Injury

Katherine A Ruppet i, Nguyen,KarhiS. Prabhakars, Nasm . Toedano Furman,
Amit K_Srivastava, Matthew T. Harting, Charles 5. Cox Jr. & Seott D. Olson

Published onlins: 11 Jamuary 2015

Joumal of Neurotrauma, Vol 36, Na. 1 | Original Anticies @) Frees
Mesenchymal Stem Cell-Derived Exosomes
Provide Neuroprotection and Improve Long-Term
Neurologic Outcomes in a Swine Model of
Traumailc Brain Injury and Hemorrhaglc Shock

Cellular Physiology G Fovio ocrem 2016501535 155 OferSiess
and Biochemistry "2 iy
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Original Paper

Mesenchymal Stem Cell-Derived Exosomes
Reduce A1 Astrocytes via Downregulation
of Phosphorylated NFkB P65 Subunit in
Spinal Cord Injury

LinWang* Shuang Pei* Linlin Han* Bin Guo* Yanfei Li* Ranran Duan*
Yaobing Yao* Bohan Xue® Xuemei Chen® Yanjie Jia*

“The Fist Affilated Hospital of Zhengzhou University. Zhengzhau. “Schaol of Basi: Medical Sciences.
Zhangehoss Uninersit, Zhangzhou, China

Author manuscript
Neurochem Int. Author manuscript; available in PMC 2018 December 01

¢ 4 HHS Public Access

Published in final edited form as:
Newrochem fat. 2017 December ; 111; 69-81. doi:10.1016/.neuint. 2016.08.003.

Systemic administration of cell-free exosomes generated by
human bone marrow derived mesenchymal stem cells cultured
under 2D and 3D ditions impi functional recovery in rats
after traumatic brain injury

Yanlu Zhang, MS, MD', Michael Chapp, PhD??, Zheng Gang Zhang, MD, PhD?, Mark
Katakowski, PhDZ, Hongai Xin, PhD?, Changsheng Qu, MD', Meser All, PhD*, Asim
Mahmood, MD', and Y Xiong, MD, PhD'

?froy_itifm ) [ —
Exosomes Derived From Bone
Mesenchymal Stem Cells Ameliorate
Early Inflammatory Responses
Following Traumatic Brain Injury

Haogi Ni'?, Su Yang'*, Felix Siaw-Debrah'?, Jiangnan Hu’, Ke Wu'?, Zibin He",
Jianing Yang'?, Sishi Pan’*, Xiao Lin®%, Haotuo Ye', Zhu Xu™, Fan Wang,
Kunlin Jin'", Qichuan Zhuge'=* and Ljiie Huang'=

HHS Public Access

/g; Author manuseript

Neurorehabil Neural Reparr. Author manuscript; available in PMC 2020 July 02.

Published in final edited form as
Newrorehabil Neural Repaic, 2020 July ; 34(7): 616-626. doi:10.1177/1 5459683209261 64,

Mesenchymal stem cell-derived exosomes improve functional
recovery in rats after traumatic brain injury: a dose response
and therapeutic window study

Yanlu Zhang, MS, MD', Yi Zhang, PhD?, Michael Chopp, PhD*~, Zheng Gang Zhang, MD,

PhD?, Asim Mahmood, MD', Yo Xiong, MD, PhD'
"Department of Neurosurgery, Henry Ford Hospital, Detrot, MI 48202, USA

Department of Neurology, Henry Ford Haspital, Detroit, M 48202, USA
*Department of Physics, Oakland University, Rochester, M| 48309, USA

. cells mop1

Article

Intracerebral Injection of Extracellular Vesicles from
Mesenchymal Stem Cells Exerts Reduced Ap Plaque
Burden in Early Stages of a Preclinical Model of
Alzheimer’s Disease

Chiara A. Elia 2, Matteo Tamborini !, Marco Rasile ', Genni Desiato 143,
Sara Marchetti 49, Paolo Swuec *7, Sonia Mazzitelli ', Francesca Clemente %%,
Achille Anselmo *, Michela Matteoli %, Maria Luisa Malosio '-**7 and Silvia Coco **

Systemic Administration of Exosomes Released
from Mesenchymal Stromal Cells Attenuates
Apoptosis, Inflammation, and Promotes
Anglogenesm after Spinal Cord Injury in Rats

iang Hu Hisang. Yia “¥ang Xu, Chun-Cal Xu, Xi Lin, Fu-Biao Ye. Yong Cao =1 and Fei Yue L]

Chen 1 a. ollDeath and Disease 020111268
oL 101 038/541419 020-2473.5

ARTICLE Open Access

Cell Death & Disease

Exosomes derived from mesenchymal stem cells
repair a Parkinson’s disease model by inducing
autophagy

g™, Ping Gu', Ban-Ling Xu™, Hong-Jun Xu™, Wen-Ting Wang', Jia-Yang Hou™,
and ShengrJun An

> Neurochem Res. 2018 Nov;43(11):2165-2177. doi: 10

/511064-018-2641-5. Epub 2018 Sep 26.

Exosomes Isolated From Human Umbilical Cord
Mesenchymal Stem Cells Alleviate
Neuroinflammation and Reduce Amyloid-Beta
Deposition by Modulating Microglial Activation in
Alzheimer's Disease

Mao Ding !, Yang Shen T, Ping Wang 2, Zhaohong Xie 2, Shunliang Xu 2, ZhengYu Zhu 2, Yun
Wang 2, Yongtao Lyu 3, Dewei Wang 2, Linlin Xu 2, JianZhong Bi *, Hui Yang *

Home:
I Neural Regeneration Research L_@ I iy

Neural Regen Res. 2019 Sep; 14(8): 1626-1634. PMCID: PMCE55T105
doi: 10.4103/1673-5374.255978 PMID: 31089063

Mesenchymal stem cell-derived exosomes promote neurogenesis and
cognitive function recovery in a mouse model of Alzheimer's disease

wila,!

Edwin E. Reza-Zaldivar,” Mercedes A Hs deZ-5 s," Yanet K. Gutiérrez-Mercago,' Sergio & Jav;
ises Gomez-Pinedo,” Ana L. M: guirre,' Estefania i M ! Eduardo Padila-Camberos,’ and

Alejandro A, Canales-Aguire’"

e Immunity & Ageing
RVG-modified exosomes derived from o
mesenchymal stem cells rescue memory -
deficits by regulating inflammatory
responses in a mouse model of Alzheimer’s
disease

s ling
Sronters [P—

e
JE=5d)

Stem Cell-Derived Exosomes Protect
Astrocyte Cultures From in vitro
Ischemia and Decrease Injury as
Post-stroke Intravenous Therapy

Xiaoyun Sun’, Ji-Hye Jung®”, Oiva Arvola’, Michelle R. Santoso?, Rona G. Giffard",
Phillip C. Yang™> and Creed M. Stary'*

< STEM CELLS
TRANSLATIONAL MEDICINE ENABLING TECHNOLOGIES FOR CELL-BASED CLINICAL
TRANSLATION

&

Extracellular Vesicles Improve Post-Stroke
Neuroregeneration and Prevent

Postischemic Immunosuppression

Tronsten R, Dotpenen, ™" Jostpine Hinz, ™ Anori Goncens,” Jana ScrecnTen,”

Areua-KsisTiv Luowis,” STeFan Raomee,” Kyma oe Manosoueos,” Peven A. Hoen,*
Buso Gieois,” Dikx M. Hesaann™

S STROKE

Stroke. 2018 May; 49(5): 1248-1256. PMCID: PMC5916046
Published online 2018 Apr 12, NIHMSID: NIHMS952221
doi: 10,116 1/STROKEAHA 117.020353 PMID: 29650593

Human Neural Stem Cell Extracellular Vesicles
Improve Recovery in a Porcine Model of Ischemic

Stroke

Robin L. Webb, PhD," "2 Erin E. Kaiser, BSA, "2 Brian J. Mms?
Samantha Spellicy, BS,2 Shelley L. Scoville, BS, Tyler A, Thompson, MS,"
Raymend L . PhD,” David C._Hess, MD,* Franklin D, West. PhD,%3 and

Steven L Stice, PhD™2

) Col Respasch & Therpy (1620111356
/413267.02-01866-6 Stem Cell Research & Therapy

Potential therapeutic application of ®

mesenchymal stem cell-derived exosomes
in SARS-CoV-2 pneumonia

Stem Calls and Davelopment, Vol. 29, No. 12 | Clinical Trial

Exosomes Derived from Bone Marrow
Mesenchymal Stem Cells as Treatment for Severe
CcoviD- 19

Vikram Sengupta =3

Joumal of Newrcimmune Feamacdogy
P g N0 O S 1 48 N 0 ES

Stem Cell Extracellular Vesicles and their Potential to Contribute
to the Repair of Damaged CNS Cells

Dezhong Yin® - Weidong Zhou*« Lance A. Liotta® - Nadm B-Hage® - Fatah Kashanchi'

®

Check far
Apditaa

Heather Branscome - Siddhartha Paul” - Pooja Khatkar ' - Yuriy Kim ' - Robert A Barday" - Danis 0. Pinto” -

a frontiers

in Cell and Developmental Biology

Use of Stem Cell Extracellular
Vesicles as a “Holistic” Approach to
CNS Repair

Heather E'm.'ast:uﬁ'le"E Siddhartha PauF, Dezhong Yin®, Nazira El-Hage®,
Moh: d Asad Zadeh', Lance A. Liotta® and

Fatah Kashancht’
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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

ATCC



EV Isolation and Characterization
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EV Characterization
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EV Characterization

a) iPSC EVs b) MSC EVs c) A549 EVs
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EV Charac
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EV Functionality

a) iPSC EVs
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EV Functionality
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EV Functionality
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Generation of Neurospheres
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Infection of Neurospheres
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EV Uptake
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EV Function

a)
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cART: - -

iPSC EVs: - -
MSC EVs: - =
AS49EVs: - = -

wor, IR S
i_- ¥
89 kDa —» , -

O R |
R
R
B IR
+ 0+

+— PARP-1
+— PARP-1 (cleaved)
+— PARP-1 (cleaved)

+— Caspase-3

17 kDa —» +— Caspase-3
(cleaved)
26 kDa —» «— BAD

12408 —» |w— —————— < Acli
1 2 3 4 5 & T

b)

Uninfected: +
HIV-1 (89.6): -
cART: -
IPSCEVs: -
MSCEVs: -
AS49 EVs: -

17 kDa —» FF_

8 kDa —» |

M kDa —» |

17 kDa —»

A B

I A

[ I I

[ |

+— TNFa

+— IL-8

||+ IL-1B (precursor)

+— |L-1f (soluble)

Branscome et al. 2022 ATCC



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

ATCC



Future Work

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

-
iy
L)
-
MSC PSC
EV Cargo
[ | 1- Proteins (i.e. fibronectin, galectin-1, VEGF, catalase)
2- RMAs fi.e. miR-123b, miR124, miR-21)
"».) 3 Lipids
v
—_—  »
Polarization
1) (2
Pro-inflammatory Anti-inflammatory
=Al astrocytes = A2 astrocytes
- ML micogls - M2 microglia

# - Apoptosis
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Future Work

nRNAs

cytokines

4\

Stem cell EV

= Better definitions of death and EV-mediated mechanisms of repair

Stimuli Transducers Regulators Executioners Apoptosis
Fas-L ATM Bel-XL
Bel-W Caspase-9
e ATR N i -
. DNA PKes LIFE Caspase-3
Genotoxic
Damage Effectors Death
AlF
Nutrient p53 Caspase-8
deprivation Chk1/Chk2 BID Bax CAD
BRCA1 BAD
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