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Autoimmune Disease

 Abnormal immune response to a normal body part
*No cure
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Autoimmune Disease

e Genetic (familial)
* |diopathic

* Triggered by infections or environmental factors




Autoimmune Disease-Treatment Options

* Analgesics, nonsteroidal anti-inflammatory drugs, and corticosteroids

 Disease-modifying antirheumatic drugs (DMARDs)
*Chemotherapeutics
*Biologics—slowly becoming new standard of treatment




Summary of Stem Cells

Adults Stem cells -isolated from various tissues

Must be able to self renew

Must have potency-

nnnnn

ability to differentiate into specialized tissues

Il muse

Hematopoietic stem cells =

* Mesenchymal stem cells Tr—————

Adult Stem cells: Have been demonstrated to be multipotent (Bjornsen et al., 1999; Clark
et al., 2000; Alessandri et al., 2004)




Summary of Stem Cells

e Umbilical Cord Tissue

* Adipose Tissue:
-commonly used is stromal vascular fraction (SVF)

* Bone marrow:
-commonly used “buffy coat”or mononuclear cells

Mesenchymal Stem Cells commonly isolated from these tissues




Where are adult stem cells found?

Summary of Stem Cells



Mesenchymal Stem Cells

International Guidelines for MSCs

* Minimum criteria*®
- Plastic adherent
- (+) CD105, CD73, CD90
- (-) CD34, CD45, CD14/11, CD19, HLA-DR
- Differentiate to Mesoderm (osteoblast, adipocytes, chondroblasts)

*Dominci et al., 2006. Minimal Criteria for defining multipotent mesenchymal stromal cells. The
International Society for Cellular Therapy position statement. Cytotherapy 8(4): 315-317




Mesenchymal Stem Cells
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Mesenchymal Stem Cells

* |solated from bone marrow, adipose, dental pulp, umbilical cord
tissue/blood, placenta, synovial tissue, testis, etc.

* Highly expandable-without losing ability to differentiate
-age, disease & culture condition dependent

* Should form CFUs
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Why Allogeneic?

1. Age of cells
2. Disease
3. Properties




MSCs clear definition, different properties?

 Comparison by standard characterization
- Adherence to plastic
- Growth
- CFUs
- Plasticity: able to differentiate to mesoderm lineage
- Surface marker expression
* Age and expansion capacity
- Telomere length
- Telomerase activity




Comparison of Growth/Expansion of MSCs
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Colony Forming Units (CFU) Assay Comparison




Comparison of Colony Forming Units (CFU) Assay
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Telomere measurements Comparison

Plate A

P2

P4

P6

B Umbilical
Lining Stem
cells

B Adipose
Mesenchymal
Stem Cells

W Bone Marrow
Mesenchymal
Stem Cells

Longer telomere
mmmm) |engths cause

quicker declines

through passages



Telomerase Activity Comparison

18

16 T
14 ]—

® Umbilical Lining
12 SC

10

ULSCs have greater
) telomerase activity
at later passage

B Adipose MSC

Relative Telomerase Activity (RTA)

m Bone Marrow
MSC

P2 P4 P6
Passage




Flow Cytometry of ULSCs

ULSC-P2-P4-P6
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CD34 CD45 CD19 HLADR LIN1 CcD44 CD73 CD105 HLAABC CDS0

WIJ-P2 mWI-P4 m WI-P6

ULSC-P2 ULSC-P4 ULSC-P6

CD34 3.6 5.1 1.4
CD45 1.2 4.6 1.2
CD19 1.6 11.1 2.9
HLA DR 5:7 1.7 1.2
LIN1 38.6 6.8 51.8
CcD44 86.6 96.7 82.6
CD73 82 98.9 91.5
CD105 75.6 94.3 71.6
HLA ABC 73.3 92.7 53.6

CDSO 80.4 99.9 82.3



Flow Cytometry of Bone Marrow MSC

Bone Marrow
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CD34 CD45 CD19 HLADR LIN1 CDh44 CD73 CD105 HLA ABC CDSO

BM-P2 mBM-P4 m BM-P6

BM-P2 BM-P4 BM-P6

CD34 0.22 2.6 2.5
CD45 0.03 1.7 1.3
CD19 0.27 2.3 1.1
HLA DR 9.1 6.1 1.2
LIN1 479 22D 3.4
CDh44 94.9 87.6 78.9
CD73 99.8 95.2 94.4
CD105 95:9 87.8 80.6
HLA ABC 91.7 52.8 2.5

CDS0 96.2 84.2 92.4




Flow Cytometry of Adipose MSC
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Comparison of Flow Cytometry

ULSCs BMSC AMSC
ULSC-P2 ULSC-P4 ULSC-P6 BM-P2 BM-P4  BM-P6 FAT-P2  FAT-P4  FAT-P6
CD34 3.6 5.1 1.4 CD34 0.22 2.6 2.5 CD34 4.3 6 2.7
CD45 1.2 4.6 1.2 CD45 0.03 1.7 1.3 CD45 0.5 1.46 0.16
CD19 1.6 11.1 2.9 CD19 0.27 2.3 1.1 CD19 dlodl 0.84 0.83
HLA DR 5.7 1.7 1.2 HLA DR 9.1 6.1 1.2 HLA DR 8.8 3.6 5.9
LIN1 38.6 6.8 51.8 LIN1 1.9 2.5 3.4 LIN1 6.6 3.4 3.9
CD44 86.6 96.7 82.6 CD44 94.9 87.6 78.9 CD44 96.9 54.29 98
CD73 82 98.9 91.5 CcDb73 99.8 95.2 94.4 CD73 98.3 50.95 99.07
CD105 75.6 94.3 71.6 CD105 95.9 87.8 80.6 CD105 97.3 79.3 94.52
HLA ABC 73.3 92.7 53.6 HLA ABC 91.7 52.8 2.5 HLA ABC 97.5 9.9 90.8

CD90 80.4 99.9 82.3 CD90 96.2 84.2 924 CD90 98.7 87.1 96.04




Comparison of Differentiation to Bone

Control

Adipose MSC
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Comparison of Differentiation to Fat

Control P2 P4 P6
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Why Allogeneic?

International journal o1

Molecular Sciences

ISSN 1422-0067
www.mdpi.com/journal/ijms
Article

Comparative Analysis of Human Mesenchymal Stem Cells from
Bone Marrow, Adipose Tissue, and Umbilical Cord Blood as
Sources of Cell Therapy

Hye Jin Jin 121 Yun Kyung Bae L1, Miyeon Kim !, Soon-Jae Kwon ', Hong Bae Jeon L
Soo Jin Choi ', Seong Who Kim 2, Yoon Sun Yang ', Wonil Oh ' and Jong Wook Chang "*




Comparison of Anti-inflammatory Properties
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Comparison Summary

* Expansion capabilities: ULSC>Adipose MSCs> Bone marrow MSCs
* ULSCs have longer telomeres and greater telomerase activity
* Cell surface marker expression remained relatively the same throughout different MSCs
* Differentiation into Bone:
-ULSCs did not differentiate until later passage
-Adipose MISCs>Bone marrow MSCS
* Differentiation into Fat:
-ULSCS did not differentiate until later passage
- Bone marrow MSCs>Adipose MSCs
* Greater anti-inflammatory properties




Why Allogeneic?

TISSUE ENGINEERING: Part B
Volume 20, Number 5, 2014

© Mary Ann Liebert, Inc.

DOI: 10.10891en.teb.2013.0664

Umbilical Cord Mesenchymal Stem Cells:
The New Gold Standard for Mesenchymal
Stem Cell-Based Therapies?

Reine El Omar,"" Jacqueline Beroud,"” Jean-Francois Stoltz, PhD,"? Patrick Menu, PhD,
Emilie Velot, PhD,' and Veronique Decot, PharmD, PhD'*?

Due to their self-renewal capacity, multilineage differentiation potential, paracrine effects, and immunosup-
pressive properties, mesenchymal stromal cells (MSCs) are an attractive and promising tool for regenerative
medicine. MSCs can be isolated from various tissues but despite their common immunophenotypic charac-
teristics and functional properties, source-dependent differences in MSCs properties have recently emerged and
lead to different clinical applications. Considered for a long time as a medical waste, umbilical cord appears
these days as a promising source of MSCs. Several reports have shown that umbilical cord-derived MSCs are
more primitive, proliferative, and immunosuppressive than their adult counterparts. In this review, we aim at
synthesizing the differences between umbilical cord MSCs and MSCs from other sources (bone marrow,
adipose tissue, periodontal ligament, dental pulp,...) with regard to their proliferation capacity, proteic and
transcriptomic profiles, and their secretome involved in their regenerative, homing, and immunomodulatory
capacities. Although umbilical cord MSCs are until now not particularly used as an MSC source in clinical
practice, accumulating evidence shows that they may have a therapeutic advantage to treat several diseases,
especially autoimmune and neurodegenerative diseases.




Comparable therapeutic potential of umbilical cord
mesenchymal stem cells in collagen-induced arthritis
to TNF inhibitor or anti-CD20 treatment

Y. Sun, W. Kong, S. Huang, B. Shi, H. Zhang, W. Chen, H. Zhang, C. Zhao,
X. Tang, G. Yao, X. Feng, L. Sun

Department of Rheumatology and Immunology, The Affiliated Drum Tower Hospital of Nanjing
University Medical School, Nanjing, China.

Abstract
Objective
The effects of mesenchymal stem cell (MSC) transplantation on established collagen-induced arthritis (CIA) were
evaluated and compared to biologic therapies.

Methods
CIA was induced with the immunisation of type 1l collagen (CIl) in DBA/I mice. Human umbilical cord MSC, anti-TNF
antibody, rhTNFR:Fe fusion protein and anti-CD20) antibody were respectively injected intraperitoneally into CIA mice.
Arthritis severity was assessed by clinical and histological scoring. The frequencies of lymphocytes in spleen were
analysed, and serum concentrations of cytokines and autoantibody to CII were also measured. The ability of MSC to
regulate the balance of T helper cell subsets in CII stimulated CIA CD4* T cells was assessed in vitro.

Results
MSC treatment significantly decreased the severity of arthritis, which was comparable to biologic treatments. All the
Ir ts down-regulated Thi subset. Except anti-CD20 all the treatments decreased Thi7 subset. MSC treatment

enhanced the proportion of regulatory T (Treg) cells and inhibited the generation of T follicular helper (Tfh) cells.
The decrease in autoantibody level was detectable in all the treated groups. In vitro MSC induced Foxp3* T cells,
and down-regulated IL-17*, IFNy* T cells and pathogenic IL-17*IFNy* or IL-17*Foxp3* T cells. MSC also reduced
the secretion of IL-18, IL-6, IL-17 and TNF-a among collagen-specific T cells.

Conclusion
MSC show comparable effects to the known biologic treatments and correct immune imbalance in CIA.
MSC might provide a promising approach for the treatment of rheumatoid arthritis.

Key words
mesenchymal stem cells, immunomodulation, biologic therapies, collagen-induced arthritis

Clinical and Experimental Rheumatology 2017



Comparable Therapeutic Potential for UMSCs to
Present Biologics

* 35 mice; 7 groups

* Collagen induced arthritis model in mice

* 1 group treated with UC-MSC

* 1 group treated with synovial fibroblast

* 1 group treated with Anti-TNF antibody

* 1 group treated with Anti-CD20 antibody

* 1 group treated with PBS

* 1 group treated with rhTNFR:Fc

* 1 group treated with alternative dosing of Anti-CD20 (100ug/mouse, once a week)
* In vivo and in vitro assessments

* Performed ELISAs, histological assessments and flow cytometry

Sun et al., 2017




Comparable Therapeutic Potential for UMSCs to
Present Biologics
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Umbilical Cord Tissue Stem Cells-Clinic

STEM CELLS AND DEVELOPMENT ORIGINAL RESEARCH REPORT

Volume 22, Number 24, 2013
© Mary Ann Liebert, Inc.
DOI: 10.1089/scd.2013.0023

Human Umbilical Cord Mesenchymal Stem Cell Therapy
for Patients with Active Rheumatoid Arthritis:
Safety and Efficacy

Liming Wang,'" Lihua Wang,?* Xiuli Cong,® Guangyang Liu2 Jianjun Zhou,' Bin Bai,' Yang Li,
Wen Bai, Ming Li,' Haijie Ji2 Delin Zhu? Mingyuan Wu,*° and Yongjun Liu3®°
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Umbilical Cord MSCs and RA

» 172 patients into three groups (up to 8 months follow up)
* Treatment: Disease modifying anti-rheumatic drugs (DMARDs)

-DMARDSs consist of methotrexate and/or leflunomide and/or hydoxychloroquine-NSAIDs also
permitted (n=36)

* Treatment: umbilical cord MSCs and DMARDs (n=136)

* 40 million cells in each injection intravenously-twice (3 months)

'_JaV" 1CI

biosciences
Wang et al., 2013




Umbilical Cord MSCs and RA

MESENCHYMAL STEM CELLS AND RHEUMATOID ARTHRITIS 5
* Results:

TaBLE 3. SAFETY EVvALUATION ON PATIENTS BETWEEN DMARDS PLus Mepium Witnour UC-MSCs
AND DMARDs Prus UC-MSCs

- No serious adverse effects

DMARDs +MEDIUM DMARDs + UC-MSCs

Measures (normal value range) Before treatment After treatment Before treatment After treatment
Total protein (60-80g/L) 70.15+3.36 70.30+3.55 70.55+8.25 68.55+10.46
Albumin (40-55g/L) 38.18+4.52 37.61+4.22 38.21+4.64 39.69+4.95
Globulin (20-40g/L) 31.97+4.23 32.69+3.99 32.35+8.52 29.42+8.14"
Cholesterol (2.86-5.98 mM) 417+1.13 419+1.21 427+0.85 4.37+0.97
Triglyceride (<1.7mol/L) 1.51+0.74 1.49+0.76 1.51+0.71 1.51+0.77
Creatinine (45-104 pM) 45.44+12.20 45.97+8.38 46.32+11.70 50.72+16.11*
Blood urea nitrogen (1.43-7.14 mM) 511+1.42 5.15+1.51 521+1.73 5.39+1.73
Fasting blood glucose (3.15-6.19 mM) 4.80+0.98 4.81+0.80 4.71+0.98 4.66+0.90
White blood cell (4-10) x 10” 6.19+1.47 5.96+1.04 6.32+1.89 6.00£2.18
Hemoglobin (110‘]50ﬁ/L) 103.81+£19.09 103.56+16.39 105.09+18.71 112.09 +14.50"
Platelet (100-300) x 10° 252.33+76.83 241.25+65.75 265.88+90.96 222.88+97.23"

Value: mean+SD, t-test, *P<0.05, *P<0.01.
DMARDs plus medium without UC-MSCs: n=36; DMARDs plus UC-MSCs: n=>58.

- Serum levels of TNF-a and IL-6 decreased significantly
- Regulatory T cells increased significantly
- Remission of disease, according to ACR improvement criteria, DAS28 and HAQ

I.U.

Javinc

biosciences

Wang et al., 2013




Umbilical Cord MSCs and Diabetes Type 1

ORIGINAL

Long term effects of the implantation of Wharton’s jelly-derived
mesenchymal stem cells from the umbilical cord for newly-onset
type 1 diabetes mellitus

Jianxia Hu'", Xiaolong Yu? *, Zhongchao Wang?), Fang Wang”, Li Wang!), Hong Gao"), Ying Chen?,
Wenjuan Zhao?), Zhaotong Jia®), Shengli Yan?) and Yangang Wang!)

]‘i Stem Cell Research Center, the Affiliated Hospital of Medical College, Qingdao University, Qingdao 266003, China
* Endocrinology Department, the Affiliated Hospital of Medical College, Qingdao University, Qingdao 266003, China

Abstract. TIDM is an autoimmune disorder resulted from T cell-mediated destruction of pancreatic B-cells, how to
regenerate f-cells and prevent the autoimmune destruction of remnant and neogenetic PB-cells is a tough problem.
Immunomodulatory propertity of mesenchymal stem cell make it illuminated to overcome it. We assessed the long-term
effects of the implantation of Wharton’s jelly-derived mesenchymal stem cells (WJ-MSCs) from the umbilical cord for
Newly-onset Type 1 Diabetes Mellitus (T 1DM). Twenty-nine patients with newly onset T1DM were randomly divided into
two groups, patients in group J were treated with WJ-MSCs and patients in group /I were treated with normal saline based
on insulin intensive therapy. Patients were followed-up after the operation at monthly intervals for the first 3 months and
thereafter every 3 months for the next 21 months, the occurrence of any side effects and results of laboratory examinations
were evaluated. There were no reported acute or chronic side effects in group I compared with group II. both the HbAlc
and C peptide in group I patients were significantly better than either pretherapy values or group II patients during the
follow-up period. These data suggested that the implantation of WJ-MSCs for the treatment of newly-onset TIDM is safe
and effective. This therapy can restore the function of islet B cells in a longer time, although precise mechanisms are
unknown, the implantation of WJ-MSCs is expected to be an effective strategy for treatment of typel diabetes.

Key words: Type 1 diabetes. Mesenchymal stem cell, Umbilical cord. Implantation
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Umbilical Cord MSCs and Diabetes Type 1

* Age not exceeding 25

* Follow up for 21 months

* No reported side effects

* HbAlc significantly improved

* C-Peptide significantly improved

57 patients screened

|

36 patients fitted

l—»

7 patients rejected

29 patients enrolled

l

Basal treatment: intensive nsulin therapy

Randomiza
— | Double blind study

ron

Group 7 (15 patients) Group 7( 14 patients)
v v

Basal treatment +
WI-MSCs implantation
(twice, 4 weeks interval)

Basal reatment + normal
saline therapy (twice, 4
weeks interval)

|

Follow up

Fig.1 The treatment procedure for this trial
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Umbilical Cord MSCs and Lupus

Wang et al Arthntis Research & Therapy 2014, 16:R79 ° [ ]
httpy//arthritis-research.com/content/16/2/R79 . Q r t At l S
searc erapy

RESEARCH ARTICLE Open Access

Umbilical cord mesenchymal stem cell
transplantation in active and refractory systemic
lupus erythematosus: a multicenter clinical study

Dandan Wang', Jing L, Yu Zhang®, Miaojia Zhang®, Jinyun Chen', Xia Li', Xiang Hu®, Shu Jiang”,
Songtao Shi® and Lingyun Sun'

Abstract

Introduction: In our present single-center pilot study, umbilical cord (UC)-derived mesenchymal stem cells (MSCs)
had a good safety profile and therapeutic effect in severe and refractory systemic lupus erythematosus (SLE). The
present multicenter clinical trial was undertaken to assess the safety and efficacy of allogeneic UC MSC transplantation
(MSCT) in patients with active and refractory SLE.

Methods: Forty patients with active SLE were recruited from four clinical centers in China. Allogeneic UC MSCs were
infused intravenously on days 0 and 7. The primary endpoints were safety profiles. The secondary endpoints included
major dinical response (MCR), partial clinical response (PCR) and relapse. Clinical indices, induding Systemic Lupus
Erythematosus Disease Activity Index (SLEDAI) score, British Isles Lupus Assessment Group (BILAG) score and renal
functional indices, were also taken into account.

Results: The overall survival rate was 92.5% (37 of 40 patients). UC-MSCT was well tolerated, and no transplantation-related
adverse events were observed. Thirteen and eleven patients achieved MCR (13 of 40, 32.5%) and PCR (11 of 40,
27.5%), respectively, during 12 months of follow up. Three and four patients experienced disease relapse at 9 months
(12.5%) and 12 months (16.7%) of follow-up, respectively, after a prior clinical response. SLEDAI scores significantly
decreased at 3,6, 9 and 12 months follow-up. Total BILAG scores markedly decreased at 3 months and continued to
decrease at subsequent follow-up visits. BILAG scores for renal, hematopaietic and cutaneous systems significantly
improved. Among those patients with lupus nephritis, 24-hour proteinuria declined after transplantation, with
statistically differences at 9 and 12 months. Serum creatinine and urea nitrogen decreased to the lowest level at

6 months, but these values slightly increased at 9 and 12 months in seven relapse cases. In addition, serum levels

of albumin and complement 3 increased after MSCT, peaked at 6 months and then slightly declined by the 9- and
12-month follow-up examinations. Serum antinuclear antibody and anti-double-stranded DNA antibody decreased

after MSCT, with statistically significant differences at 3-month follow-up examinations. Y
Conclusion: UC-MSCT results in satisfactory clinical response in SLE patients. However, in our present study, several [ wl

patients experienced disease relapse after 6 months, indicating the necessity to repeat MSCT after 6 months. [

Trial registry: ClinicalTrials gov identifier. NCT01741857. Registered 26 September 2012, - I I

- biosciences




Umbilical Cord MSCs and Lupus

* 40 patients with active SLE

* 2 infusions of 1 million/kg of body weight (day 0,7)

* No adverse events

* 13 patients major clinical responde, 11 partial clinical response

* Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) score significantly
decreased

* British Isles Lupus Assessment Group (BILAG) score decreased at 3 months
* Renal functional indices decreased in all cases with nephritis
* Serum antinuclear antibody and anti-double-stranded DNA antibody decreased
after MSCT, with statistically significant differences at 3-month follow-up examinations
 Several patients relapsed after 6 months indicating a need for repeated treatmegt-,

-_Jan G
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Why Allogeneic?

1. Age of cells
2. Disease
3. Properties




Why Allogeneic?
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Bone Marrow Mesenchymal Stromal Cells Isolated From Multiple Sclerosis
Patients Have Distinct Gene Expression Profile and Decreased Suppressive
Function Compared With Healthy Counterparts

Gislane L. V. de Oliveira,*+ Kalil W. A. de Lima,*+ Amanda M. Colombini,* Daniel G. Pinheiro,* . . oL e .
Rodrigo A. Panepucci,® Patricia V. B. Palma,* Doralina G. Brum,% Dimas T. Covas.*§ Patient MSCs comparatlvely EXhlbltEd I)

Belinda P. Sim(_)e\.h§ Maria C. de Oli\'eird.*§ Eduardo A. D()nildi.§ and Kelen C. R. N13||n1egﬁm*‘ﬂ Senescence in cultu re- decreased expression of
’
*Center for Cell-Based Research, Regional Blood Center of Ribeirido Preto, Ribeiriio Preto Medical School, CD 105' CD73' CD44' and H LA-A/B/C mo‘ecules; iV)

Universily of Séio Paulo (USP). Ribeirfio Preto, Sio Paulo, Brazil

FDepartment of Biochemistry and Immunology, Ribeirdo Preto Medical School, University of Sio Paulo (USP), d isti nct transc ri pti on at p re -A H SCT com pa red Wit h
Ribeirio Preto, Sdo Paulo, Brazil
#Department of Neurology. Psychology and Psychiatry, School of Medicine of Botucatu, control MSCs, yielding 618 differentially expressed

University of State of Sio Paulo (UNESP), Botucatu, Sao Paulo, Brazil . . .
§Department of Clinical Medicine, Ribeirdo Preto Medical School, University of Sdo Paulo (USP), Ribeirdo Preto, Sao Paulo, Bravil ‘ genes' |nC|ud|ng the down regulat|on of TGFB1 and
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Multiple sclerosis (MS) is a chronic inflammatory autoimmune disease of the central nervous system, due o an

inum_mc reaction against myelin proteins. Multipotent mc'scnclgymal stnon'nul cells (MSCs) present inununosgp- effects When pre-AHSCT MSCS were cocultu red
pressive cﬂ'ef'tx n.nd h.m‘c. been used for the treatment. of autoimmune diseases. In our study, gene expression . . .
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HGF signaling pathways: v) reduced antproliferative effects when pre-AHSCT MSCs were cocultured with
allogeneic T-lymphocyles; vi) decreased secretion of IL-10 and TGF-B in supernatants of both cocullures
(pre- and post-AHSCT MSCs): and vii) similar percentages of regulatory cells recovered after MSC
cocultures. The transcriptional profile of patient MSCs isolated 6 months posttransplantation was closer to
pre-AHSCT samples than from healthy MSCs. Considering that patient MSCs exhibited phenotypic changes,
distinct transcriptional profile and functional defects implicated in MSC immunomodulatory and immuno-
suppressive activity, we suggest that further MS clinical studies should be conducted using allogeneic bone
marrow MSCs derived from healthy donors. We also demonstrated that treatment of MS patients with
AHSCT does not reverse the transcriptional and functional alterations observed in patient MSCs.

Key words: Multiple sclerosis (MS): Multipotent mesenchymal stromal cells (MSCs); Hematopoietic stem cell
transplantation; Gene expression profile; Immunomodulatory and immunosuppressive activity
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Abstract

Multiple sclerosis (MS), characterized by chronic inflammation, demyelination, and axonal damage, is a complicated
neurological disease of the human central nervous system. Recent interest in adipose stromal/stem cell (ASCs) for the
treatment of CNS diseases has promoted further investigation in order to identify the most suitable ASCs. To investigate
whether MS affects the biologic properties of ASCs and whether autologous ASCs from MS-affected sources could serve as
an effective source for stem cell therapy, cells were isolated from subcutaneous inguinal fat pads of mice with established
experimental autoimmune encephalomyelitis (EAE), a murine model of MS. ASCs from EAE mice and their syngeneic wild-
type mice were cultured, expanded, and characterized for their cell morphology, surface antigen expression, osteogenic and
adipogenic differentiation, colony forming units, and inflammatory cytokine and chemokine levels in vitro. Furthermore, the
therapeutic efficacy of the cells was assessed in vivo by transplantation into EAE mice. The results indicated that the ASCs
from EAE mice displayed a normal phenotype, typical MSC surface antigen expression, and in vitro osteogenic and
adipogenic differentiation capacity, while their osteogenic differentiation capacity was reduced in comparison with their
unafflicted control mice. The ASCs from EAE mice also demonstrated increased expression of pro-inflammatory cytokines
and chemokines, specifically an elevation in the expression of monocyte chemoattractant protein-1 and keratin
chemoattractant. /n vivo, infusion of wild type ASCs significantly ameliorate the disease course, autoimmune mediated
demyelination and cell infiltration through the regulation of the inflammatory responses, however, mice treated with
autologous ASCs showed no therapeutic improvement on the disease progression.
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The ASCs from EAE mice also demonstrated
increased expression of pro-inflammatory
cytokines and chemokines, specifically an
elevation in the expression of monocyte
chemoattractant protein-1 and keratin
chemoattractant. In vivo, infusion of wild type
ASCs significantly ameliorate the disease course,
autoimmune mediated demyelination and cell
infiltration through the regulation of the
inflammatory responses, however, mice treated
with autologous ASCs showed no therapeutic
improvement on the disease progression.



Stem Cell Industry

* All biotechnology companies in phase |-phase Il studies are using allogeneic
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Summary

* Younger stem cells = better proliferation capacity, longer telomeres, better
immunomodulatory capacity

* Diseased stem cells do not function as effective as heathy ones

* Allogeneic demonstrated clinical success in various autoimmune diseases
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