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Autoimmune Disease

• Abnormal immune response to a normal body part
*No cure

• Greater than 100 different ones 

• 7% of the U.S. population  (24 million people) 



Autoimmune Disease

• Genetic (familial)

• Idiopathic

• 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-
ability to differentiate into specialized tissues

• Hematopoietic stem cells 
• Mesenchymal stem cells

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
• Umbilical Cord Tissue 

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

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

Mesenchymal Stem Cells commonly isolated from these tissues



Summary of 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



Mesenchymal Stem Cells 

Gonzalez et al., 2007
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Mesenchymal Stem Cells

• Isolated 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



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

Umbilical Lining SC



Colony Forming Units (CFU) Assay Comparison

Fat MSC P4

ULSCs P4

Bone Marrow MSC



Comparison of Colony Forming Units (CFU) Assay  

ULSCs forms 
colonies in much 
more frequency 
vs other MSC 
sources

Umbilical Lining SC



Telomere measurements Comparison
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Telomerase Activity Comparison 

Umbilical Lining 
SC

Adipose MSC

Bone Marrow
MSC

ULSCs have greater 
telomerase activity 
at later passage



Flow Cytometry of ULSCs 



Flow Cytometry of Bone Marrow MSC



Flow Cytometry of Adipose MSC



Comparison of Flow Cytometry 

FAT-P2 FAT-P4 FAT-P6
CD34 4.3 6 2.7
CD45 0.5 1.46 0.16
CD19 1.1 0.84 0.83
HLA DR 8.8 3.6 5.9
LIN1 6.6 3.4 3.9
CD44 96.9 54.29 98
CD73 98.3 50.95 99.07
CD105 97.3 79.3 94.52
HLA ABC 97.5 9.9 90.8
CD90 98.7 87.1 96.04

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 1.9 2.5 3.4
CD44 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
CD90 96.2 84.2 92.4

ULSCs                                           BMSC                                          AMSC



Comparison of Differentiation to Bone 
Control P2 P4 P6

Adipose MSC

Umbilical Lining SC

Bone Marrow MSC



Comparison of Differentiation to Fat

Control P2 P4 P6

Adipose MSC

Umbilical Lining SC

Bone Marrow MSC



Why Allogeneic? 



Comparison of Anti-inflammatory Properties



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 MSCs>Bone marrow MSCS

• Differentiation into Fat: 
-ULSCS did not differentiate until later passage
- Bone marrow MSCs>Adipose MSCs

• Greater anti-inflammatory properties



Why Allogeneic?





• 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 

Comparable Therapeutic Potential for UMSCs to 
Present Biologics 

Sun et al., 2017



Comparable Therapeutic Potential for UMSCs to 
Present Biologics 

Sun et al., 2017

MSC treatment significantly decreased the 
severity of arthritis, which was comparable to 
biologic treatments. All the treatments down-
regulated ThI subset. Except anti-CD20 all the 
treatments decreased Thl7 subset. MSC 
treatment enhanced the proportion of 
regulatory T (Treg) cells and inhibited the 
generation of Tfollicular 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-I7*, IFNy* Tcells and pathogenic IL-
l7*lFNy* or IL-l7*Foxp3* Tcells. MSC also 
reduced the secretion ofIL-Ijl, IL-6, IL-I7 and 
TNF-a among collagen-specific Tcells.



Umbilical Cord Tissue Stem Cells-Clinic



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

-DMARDs 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)

Wang et al., 2013

Umbilical Cord MSCs and RA  



Umbilical Cord MSCs and RA  

Wang et al., 2013

• Results:
- No serious adverse effects

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



Umbilical Cord MSCs and Diabetes Type 1



Umbilical Cord MSCs and Diabetes Type 1

• Age not exceeding 25 
• Follow up for 21 months
• No reported side effects
• HbA1c significantly improved
• C-Peptide significantly improved



Umbilical Cord MSCs and Lupus



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 treatment



Why Allogeneic? 

1. Age of cells
2. Disease
3. Properties



Why Allogeneic? 

Patient MSCs comparatively exhibited i) 
senescence in culture; decreased expression of 
CD105, CD73, CD44, and HLA-A/B/C molecules; iv) 
distinct transcription at pre-AHSCT compared with 
control MSCs, yielding 618 differentially expressed 
genes, including the downregulation of TGFB1 and 
HGF genes and modulation of the FGF and HGF 
signaling pathways; v) reduced antiproliferative
effects when pre-AHSCT MSCs were cocultured
with allogeneic T-lymphocytes; vi) decreased 
secretion of IL-10 and TGF-b in supernatants of 
both cocultures (pre- and post-AHSCT MSCs)



Why Allogeneic 

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 I-phase III studies are using allogeneic 

Mesoblast
Athersys
Osiris
NeuralStem
Stemedica
etc



• 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 

Summary
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