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2R < F Cardiovascular, Nervous System and Diabetes
sl Sl Celll st Disease, Cancer Stem Cell, Tissue Engineering
gL g Mature Tissue or Organ Stem Cell, Human
HESIE, Cemtaror [l Embryonic Stem Cell, Cancer Stem Cell

Embryonic Stem Cell Research
and Education

k| @4 < L Pluripotent Stem Cell, Adult Stem Cell ,
Cambridge Stem Cell Initiative  Hematopoietic Stem Cell, Cancer Stem Cell
E R Embryonic Stem Cell , Adult Stem Cell ,
The Oxford Stem Cell Institite  Hematopoietic Stem Cell , Cancer Stem Cell
P& necHF iPS, Stem Cell Differentiation, Stem Cell

Center for iPS Researchand engineering, Stem Cell Processing
Application, Stem Cell Research

Center
|G- S 4 IPS, Hematopoietic Stem Cell, Human

Center for Stem Cell Biology and - Empryonic Stem Cell, Liver Stem Cell
Regenerative Medicine
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European Consortium for Euro 12M
Stem Cell Research 2003-2010 (2006-2010) > 18
EU |EU FP6 Furo 1M
X U 1.8
ESTOOLS 2006-2010 (2006-2010) 5
e | BEEB&BE |UK Stem Cell £ 100M 43.2
2 Inititative 20062015 1 o006, 2007 D 255y | 1P
. . $ 609M 263.2
BHORSEETSE -
NIH iR ERRER (2006 EEE) 749
DY ZH =P G $ 300M
I California Proposition 71 2005-2014 (B 369 129.7
K| IRF N PN B BEEERE — M 25 8.8
Connecticut e (2006 E£fZ) '
— 22| | Stem Cell Innovation Fund| 10 FEREIDFE i 21O 258 90.7
—Nbw Tork (BERE) '
Za-Yp— e _ $ 270M 116.7
Sl 1o SRRt E (2007 EELIIE) 332 :
B | XEREa ?%E"%@*%wmyl 2003-2012  |200 f&F 20 7.0

*Za—3=OMICDNTIE 2008 FICKRET

2008+ P *Fc it IR R 0 FRCHH 22t p &
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(Japan Science and Technology Agency)
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Special
issue

N';\A!fs‘ from Japan Changes the World!

“The Era of ,

New Plurlpotg'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)

@ Introduce the four genes and culture

Neural cell €——
Cardiac cell ¢—
Fat cell +——|«— &
Cartilage «— ;
Etc. «—

S © Pluripotent Stem cell (iPS cell)

Human iPS cell cluster together
and form planar colonies.

Potential for the differentiation of human iPS cell




Gb Corumersa UNIVERSITY

College of Physicians
and Surgeons

 [EMCELLRESEARCH

A View of Medicine’s Next Big Step

INTHIS ISSUE

Eating Disorders
The Silver Fox
Profile: Andrew Frantz’55

SRR GV T+ F
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.
FrEH -RBRAFE~



UCSF (4 ¥ &3 & LA K)
The Eli and 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
. Pancreas/Diabetes and Liver &
. Epithelial
Reproductive

N[O U1 A (W ([N

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

GEhE®E \fE7T)

Reproductive
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;%  Gamida-Cell Ltd. Dl BBERFIAR ~ & Rt i 5‘)’\%%

= (www.gamida-cell.com) %] Jmﬁép\zgﬁﬁ@ t6E
Osiris Therapeutics Inc. 2 EHEEAOR ~ [EE SMEREPETE N ?E\iééﬂ‘é
(Www.0siris.com) MD  ZEp4HAE [ S e
ViaCell Inc. £ PESMACR S MREEEE
(www.viacellinc.com) MA  [mER4HRE

D Athersys Inc. % BAIOR - S RICONEE B

&l (www.athersys.com) OH  MaiERAHAE .
Angioblast Systems = FERR - EE EMEOEm I
(www.angioblast.com) NY  ZpAiEE4HAY
BioHeart Inc. = HBHEERIHE -Emtote BIOM

(www.bioheartinc.com)  FY  HJLJFE4HAE |

Osiris Therapeutics Inc. %= FEEAE - [HEE M HIMEZE |
(Www.osiris.com) MD  ZEpafiE

Arteriocyte Inc. £ HEEEXRERE 1gdo&Amm |
(www.arteriocyte.com) OH - CD133+4ffiff

32:IND: Investigational New Drug Application 3#5% ¥ 74 ¥ -
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#IE, Aastrom Biosciences Inc. ZE TEEAE ~ R SEEiEE

SMEE (www.aastrom.com) Ml ZHeape

ElE

g2y Mesoblast Ltd. BN AR - T A B B
(www.mesoblast.com) Z AR HER

Osiris Therapeutics Inc. £ FiER ~ HE  #EEE |

(www.osiris.com) MD  ZEp4HAGE
t#2%  ReNeuron Group Plc. Kiia el D= =21 T ] == 45 2007 E
2R (Www.reneuron.com) i5IND
Stem Cell Inc. = RaFizkEF s E:  Battenfmg |
(www.stemcellsinc.com) CA  4fif
Geron Corporation R ESAIfEZRIE 2 & EAgafals 2007H
(www.geron.com) CA  ZEFIEEAHAE =EIND

S

= : IND: Investigational New Drug Application ;&5 ¥ F7% ¢ 58
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Forced expression of lineage-specific genes in somatic cells can induce

traits of other cell types.
( Nicholas et al., 2010 Nature)

SCNT or cell

Fibroblast
fusion; iPS cell 2 Embryo/tail-tip
Oct4, Sox2, KIf4 .. B/T cell

Blood
D C/EBPa
Macrophage
Blood

"'« Exocrine cell

AN ' Pancreas Ngn3, Pdx], Ascl],
EScell | ——> Endoderm / D Mafa Brn2,
Mytll

ERATAE ' Endocrine cell V'J
Pancreas J

] —

Astroglia

\ Brain
Eotoderm Inhlbltory neuron ‘\ Ngn2

Brain Ascll

Excutatory neuron
Brain

( Blau et al., 1989 ; Davis et al., 1987 ; Schafer et al., 1990 ; Cobaleda et al., 2007 ; Zhou et al., 2008 )
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E14.5 \ Candidate TFs Screen for
TauEGFP, Tujt

/ |
// v
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—_— Al _—  »
Remove N, Isolate and
neural tissue expand

TauEGFP

Direct conversion of fibroblasts to
functional neurons by defined factors

Thomas Vierbuchen"?, Austin Ostermeier'~, Zhiping P. Pang’, Yuko Kokubu', Thomas C. Stidhof™* & Marius Wernig'~

Supplemental Table 1: Transcription factors screened for neuron-inducing activity in MEFs

Gene Name Gene Bank
Ascli NM_008553
Brn2 NM_008899
Brn4 NM 008901
c-myc NM 010849
DIx1 NM 010053
Hes5 NM_010419

Id1 NM_010495
I1d4 NM_031166
Klf4 NM 010637
Lhx2 NM 010710
Mef2c NM 025282
Myt NM_001093775
NeuroD1 NM_010894
Nhlh1 NM 010916
Nr2f1 NM 010151
Qlig2 NM 016967
Pax6 NM 013627
Sox2 NM_011443
Zic 1 NM_009573

Ascll alone is sufficient to
induce neuronal-like cells,
Brn2 and Myt1 are necessary
to facilitate neuronal
maturation, and the majority
of BAM-iN cells exhibit traits
of excitatory neuron.



How many genes sufficient for neuronal conversion

The most efficient 3-factor combination

BAM pool : Brn2, Ascli, Myt1l
h ﬁ ﬁ ﬁ i BAZ pool : Brn2, Ascll, Zic1
2

SF | BA

Tujl

BAZ

MO AOZ ABO AMZ BMZ BMO BOZ MOZ GFP

neuron-specific marker of iN cells

synapsin/Tuj1

MAP2/Tujl NeuN/Tujl Synapsin/Tuj1l

24
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(Nature 2008. 455, 627-632)
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