994‘1‘4E IZB



7 =
iR

i
=

F *F 33 0 5e T g TR

CE /R P
v i L &

Harvard Stem Cell Institute

' EE T
hESC, Center for Human
Embryonic Stem Cell Research

and Education
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Cambridge Stem Cell Initiative
E P R 4

The Oxford Stem Cell Institute
LR

Center for iPS Research and

Application, Stem Cell Research
Center

LG IR

FrLEE
Cardiovascular, Nervous System and Diabetes
Disease, Cancer Stem Cell, Tissue Engineering

Mature Tissue or Organ Stem Cell, Human
Embryonic Stem Cell, Cancer Stem Cell

Pluripotent Stem Cell, Adult Stem Cell ,
Hematopoietic Stem Cell, Cancer Stem Cell

Embryonic Stem Cell , Adult Stem Cell
Hematopoietic Stem Cell , Cancer Stem Cell

IPS, Stem Cell Differentiation, Stem Cell
engineering, Stem Cell Processing

IPS, Hematopoietic Stem Cell, Human

Center for Stem Cell Biology and - Empryonic Stem Cell, Liver Stem Cell

Regenerative Medicine
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N’;‘st from Japan Changes the World!

“The Era of ,

New PIurithg't Cell

ShinyagYamanaka, M.D

Director, r for iPS cell Research and Application (CiRA)
Professor, | for Frontier Medical Sciences, Kyoto University

Generating. human.iPS cell
© Take skin cell

Human l
Oct 3/4
Sox2

Fertilized egg ¢c-Mye

* Kif4

Pluripotent Stem cell (ES cell)

@A Introduce the four genes and culture

Neural cell &——
Cardiac cell ——
Fat cell +——|«— &
Cartilage «— :
Etc. «—

Human iPS cell cluster together
and form planar colonies.

Potential for the differentiation of human iPS cell

Intestine-like structures
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PN
STEMCELLRESEARCH

A View of Medicine’s Next Big Step

IN THIS ISSUE
Eating Disorders
The Silver Fox
Profile: Andrew Frantz’55
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Columbia Stem Cell Initiative

(CSCI)

New York State would
provide $ 600 million during
11-year period (2007-2017):

Columbia has received
$ 24 million since 2008.
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UCSE (UM A8 £ LA K)
The Elirand Edythe Broad Center of
Regeneration Medicine and Stem Cell Research

Seven different pipelines, based on extensive
research-and clinical strength, have been developed:

. Hematopoiesis
. Musculoskeletal
. Neural

. Cardiovascular i
. Pancreas/Diabetes and Liver &5

. Epithelial Ak
Reproductive

~N o |gS (N (B

$ 25 million donation from
The Eli and Edythe Broad
Foundation (Dec. 17, 2008)
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Research Highlight #1

(Nature Medicine /in review)

IL-6
MSCs Jak2/Stat 3 S —_—

Tumor Cells Tumor sphere formation

Tumor initiating activity
Research Highlight #2
Enrichment of cancer stem cells decreases

PP2A and increases Hsp27 activation in solid
tumors (Cancer Cell/in revision)

Research Highlight #3

Targeting the RAF1-g-catenin activation pathway
with therapeutic reagents like Sorafenib can be

effective for eliminating BTICs. (Nature/in review)

l PP2A EZH2

overexpression

@ 1 @ Dormant breast cancer progenitor cells
RADS51

p38MAPK ' p38MAPK * @ Activated breast tumor initiating cells with RAF1

amplification and p-catenin activation

Defective DNA repair
@ - Genomic aberration

MAPKAPK2 | <— | MAPKAPK2

RAF1 gene amplification

® * I_ Sorafenib

p-Catenin

Hsp27 | Hsp27 Activation

Enhanced self-renewal, {

survival/ proliferation

caspased @

Expansion of
breast tumor initiating cells

apoptosis 1

Cancer progression
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Influence of ROCK siRNA on colony formation and renewal factors.
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% Human
2% 0 Reproduction
21% 02
5% 02
21% 02 hES cells to germ cells

Project 5 d Project 4 .

(Core Lab)

IGF-1/IFG-R system

Single cell PCR platform

A\ 4

.. H9-eGFP line and differentiation

to follicle-like structure

PGCs: primordial germ cells
hESCs: human embryonic stem cells
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Stem Cells and Cancer Stem Cells

Fate specification of
primordial germ cells

surface markers- pathway regulators- epigenetic profiling

Chy
This Project aims to develop innovative w;w
technology platforms for identification of unigue RO
surface markers and investigate the control of cell STy
fate determination via analysis of genetic )3%%

regulators and epigenetic profiling affecting stem
cells and cancer stem cells.

WT/16hpf MO/16hpf

Lung stem cells

vasa vasa

Nuclear export of components of HDAC
chromatin remodeling complexes

Anti-XXX + IgG-Cy3

Undifferentiated Astrocyte
lm:
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Fig.1 BMMSCs Fig.2

CM OIM o 700cGy

80%
70%
60%
50%
40%
30% u
20% —
10% -—

0% -

day7 dayl4 day21 day28

Fig.2. Survival rates of TBI mice (700 cGy) during 28 days.

_ ‘ . ST X Group 1 is the TBI mice without PDMCs injection, group 2 is the
Fig.1. Human PDMC and BMMSCs showed stronger mice injected with PDMC at day 0, and group 3 is the mice
mineralization enhancement after osteoinduction on PCL injected with PDMCs at day 0 and day 7.

coating surface for 28 days.

- . 7 -
Mouse SUFVIVIng rate {in the 3¢ experiment)
¢ [=—GCsF .
—&- GM-CSF
A B ¢ 5 IFN-g
Control 480 mg/kg PQ 480 m glkg PO | PDMC Therapy ) 4 — TNF-a
5 10 n ﬂ T
N = 5 —¥— FasL
. &
2 . . 1
* TrestmentOayl Day? D Dayd DoyS Dayé Saerfice ’ TistmentDeyl Dey2 Dayd Dayt Deys Deys Swrfie ’ TiewrentDayl Day2 Day3 Doyl Dnys Deys Saeifce 0 6 24 72

Time Time Time

Hours after Ischemia

Strain: ICR mice
PDMC: 5 x10° with heparin {(20U/mouse)

Fig.3. The surviving rate for the mouse after 480 mg PQ /kg  Figure 4. Expression of various cytokines after ischemic damage
treatment, and with or without PDMC cell-therapy. of mouse heart. Y-axis: relative increase.
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Tissue Gel on Ls:/12nia Wound Healmg

Regeneration on 8-month-old mice with tissue gel treatment

TG

Control

No regeneration on 8-month-old mice without treatment



N_t+FE
(2030%F)

Al

I

NTFE
(2020%)

RE

gt ailians

BRI
(Israel, Gamida-Cell
Ltd., HEijPhase I1)

IR HAEGE A
R EE
(USA, Osiris
Therapeutics
Inc., B Al
Phase I)

BEBSAR
MER - BR

i

B R 5l BR (55F)
- AlER B A R
Fr AN EEa R

i

EiEWHR (55F)
- BRI E TR
(homeostasis)

BEECD133+4HkE
FAR & MemRm 4
Ui B VA R
(USA,
Arteriocyte Inc.,




AREH REHEFRRLPE

- IBAE R B

1L BER2FFEL FHR

2. K48 BR - -BET BB &

i SUEARIE S ek B AV EAE AR
c AMEE L E 2R 0 dof £ CcGMP
(REFESBIUSIRF) R

- A¥ LT PRS2 Y




THANK YOU
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