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\ (self-renewal)

(differentiation into various cell
lineages)
(1) Blood stem cells

9 o



STEM CELL

stem cell)

SPECIALIZED CELL

(e.g., neuron)

STEM CELL
(e.g., hematopoietic /




PROGENITOR CELL SPECIALIZED CELL
(e.g., myeloid

_ (e.g., neutrophil)
progenitor cell)

__—
\

SPECIALIZED CELL
(e.g., red blood cell)




() (embryonic stem cells)

() (adult stem cells)

10



() (embryonic stem cells)

5 )

Inner call mass

% | (5-10
& ) germecdls

11



WININIEIII I &

| HHH
-

Transfer of
sterm cells
to mouse
bDlastocyst

Mormal
blastoocyst

Inner
cell
mass

Mouse
blastocyst

Embryonic Germ Cells

E10.5 -
mouse i
emibryo .I

-
{ e Primordial

*, ) germ cells
i ' A g S 'h'
Vil E 'E!-‘-_—_ o
-I. |\ E |I- 4 -

- = Ik
i

" -y (L]

h

B

- o

Mormal
blastoocyst

Embryonic Carcinoma Cells

T Testicular

L TR teratocarcinoma

Mormal
blastocyst




B-cell

DAY 5 Trophectoderm

Blastocoel

Inner
cell mass

) AY 8-9
Oocyt "y Epiblast

T

/ poblast

-




JNNSITIIY

L

3

Cleavage -\‘\‘

stage embryo

Cultured
Blastocyst

inner cell ma %'

lsolated

—,
Irradiated mouse

Cells dissociated =
= fibroblast feeder cells

and replated &

Established embryonic sterm cell cell cultures



(stem cells)

(adult stem cells)

15



(stem cells)

(toti-potent):

(pluri-potent): 3 germ layers

(multi-potent): several cell lineages
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() (hematopoietic stem cells)
CD34-positive dlls
red blood cells, white blood cells, platelets
() (mesenchymal stem cells)
CD34-negative, CD44-positive
@;‘% fibroblasts, neurons, hepatocytes, etc...
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(Regenerative M edicine)

(cell therapies)

/ (tissue engineering)

(bioreactors)
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DIRECT DELIVERY CELL-BASED DELIVERY
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. the initial cost: $250-1500
an annual storage fee: $50-100
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(1)1988:

(2)
2000

(3)1998:

Fanconi anemia
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