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Stem Cells

Self-Renewal
Multi-potential Differentiation
Pathotropism
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Z7|MIZEL| 7I&AM (Plasticity)

Adult stem cells
- Bone marrow mesenchymal stem cells

/ - Cord blood mesenchymal stem cells
N\ - Neural stem cells
~

Embryonic stem (ES) cells

Neuron Neuroglia Bone Cartilage Muscle Fattissue
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Embryonic Neural Stem Cells Mesenchymal Stem Cells

Stem Cells
Bone

Fetal CNS Marrow | Umbilical cord

Predifferentiation
Genetic modification

Transplantation
of stem cells

Recruitment of
endogenous stem cells
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e Overcome
— Harvest / Ethical

—Immunological / Tumorigenesis

Mesenchymal Stem Cells (MSCs)
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Back to the bench from clinic, but still
more promising tool for cell therapy,

Stem Cell-
based Therapy
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Inject cells as it is Manipulate the cell fate
Hoping cells to do the ‘Job’ :> Make cells to do the ‘Job’
Passive regeneration Active regeneration

Not satisfactory yet High-Performance

Cell Therapy
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Application of genetically modified MSCs

(Stroke)

2 (Spinal cord injury)

I (Bone defect model)

t4E &S (Multiple sclerosis )
2 (Brain tumor)
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r|EE (stroke) SERH!

Longa et al., 1989
Nagasawa et al., 1989
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MSC injection
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Control

Greenplast +
MSCs

Greenplast +
MSCs/BMP-2

<4 wks after TP>

Rat BMSCs/rAd-BMP2 suspended in Greenplast
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Clinical Application

: Stroke Patient with hUCB-MSC
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Clinical Application
: SCI Patient with hUCB-MSC
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therapy
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& Tumor specific molecule &
gene theraputic reagent
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Cancer Research (2008) Jeun et al.
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netically engineered MSCs

O, Chemoattractant factor 0O ' Cytokines with anti- ﬁlﬁ_’] Chemokine receptor
o o0 .. .

O secreted by tumour ©e@ tumourigenic activity on stem cell

o . . o . @ Prodrug-activating
go Active anticancer drug o : Non-toxic prodrug enzyme
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