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Neurosci, 2008; Okada et al., Stem Cells, 2008), ~ 7 XiPSHid  (Miura et al., Nature Biotech, 2009) D%
- BB~ DO LB EIE DML 21T -T2, S DI, HEKZFIFHHZ BV TR S - e MiPSHI
e (201B7:cMyc+, 253G1:cMyc-) & fifk /R BRHIAE (NS/PC) (Z0baFE L=, 72385, b MiPSHIfM & ik
T DT OB R TN L 0 i 5 I 7- & FESHIAE & NS/PCIZ 4Lk L 7= (ES-NS/PC)  (Okada et
al., in preparation). F7-, FFRREEEHIIZ OV TIL, ~ U A DEk 2 2R KRR (F S . Bib. RARHRRED)
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0 7 142128 3 42 49 % (Takahashi et al., Society of Neurosci Abstract, 2009,
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QY A FHEEIC ST 2 (b L <3t ) iPSHRNH R AR AR A A
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DRISLEAE 2 MiEt L. Oct-3/4, Sox2, KIf4, c-Myc, Nanog, Lin28 ¢ 6 K- A L= B& 2D, Ein 1
FH NG = JBRE. T T F—~IBAL  invitro pEWTROEA 2 b~ —F 1 v & iPS Ml z
BINL9 % Z L 23 TE 7= (Tomioka et al., Genes to Cells, 2010) (FX), &2, LRI 2 T~ T~ —F & v
N ES i, B-actin BIZFHEIC GFP B4/ v/ A4 v Licv—Fk > b ESHilE (Shiozawa et al.,
in preparation) . ~—%t v k iPS#llE (Tomioka et al., Genes to Cells, 2010), L H~—F+& v FZHE
PEERHIE N D . MEERIA 2 U CRRER/ATER Mfd~ & 0 bEh 8T 5 HIEDORBE AT o 7o, £ T PR
fa % % < SLMERIETER D RIFICHOW TR L7, R DA, B IO, MIEFE T £ 213307




fEFCHRERE L, b2, MRMMbEFHET L2 EnmbiLdflix O T
(Noggin, Dkkl, VF/ A V)2 SEIERPETINZA S Z LT, MR
MR DOFFERRIZOE AT Lo, &k, S OICHEEZWE L, BMICKE
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2) B (b LLIiXe 1) iPS G kAR RIEEHI R D22 2 & gD
RRE  Je RS & LT SRR R & DL FENFZEIC T, = U X iPS
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JRPEIL~ 7 A iPS- NS/PCs H1Z & F 41 2 Kok /e ZREMEER ML ~ — 7 — Btk
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ECTEAIEA M T B MR ARFET D Z & 28 512 L7=(Miura et al., Nature Biotech., 2009). & & |2 5UH#T
RFPWFHFZERIZIBWNTH L S 7z e M iPS i, I KON MBICHZ L7z e b iPS Al b fpiti/
AIBRAINE (NS/PC) & LaBiE L, 2 b OMMBRER/ATBRMIIE 2 . AR E~ T AMICBAE LBIZ L, JE
OO EEZ G Lz, 38O MiPSHIED > B, 12 LFEE L7zt iPS Hlia i skpitag/
RIBKAIARIZ, D Fr D) 80% % (56 2 BRI A A LTz, S HIT, 3k 2o  iPS Hifd b
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AR IR AT 3 D NSRRI TR IC L > TR D Z LR 0T o Tz, 12, v—F & v NEHHE
BET LA~OBMPBHEERD —BRE LTH L7 For— 1 B -EAt MIRSRMBEZITO, T L
7 F—1 DRI FOBEANS HITHKEBRENREZERNESES 2 & 28 L (Yamaneetal., J.
Neurosci Res., 2010).

B) ¥ —Ftt v MEBHREIT T 2 FMAEIER - OfGE: 2Fr~—Ft v M b HMEEALIC =R
GEA2EM L, rhHGFOBEEN 512 X 0 ZIRIREH R NS ST,
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TN, ZNHOMEITIEE A EGFAP, Nestin, Vimentinfat ®mitotic2 ML CTH v %H
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—IZ K DB, BUER A T A VAR 2 — T K THINL S 7z iPS M O 3L REEEE & Ry




{EHERFRE J) 2 06T D 1PS Ml & bl U722 A3 SRHT L T 5,

(2) SWEFHMEOEAEICET 284 SS2 Lz b iPS Mk, zozaett, JSHtEEEZE L, (1
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JVH22 M E TICHAFRBEICST 20 (b LT ) iPSHIRE H AR pi B A B AE O iF 58
ERIGT HE VI NBPEEZZER L TWHIHDEEZOND, -, v—F &y MPSHMIEOMZIZE
L=, —Ji. v—T &ty FES - iPSHlia b O#RMEBEIZHOWTIE, 7 AB X0t NESHI
oM bFEEEZTOEEEHTH 2 LN TET, FEKEORMNZ Y, T (L LLITE )
TP S H St A58 T I 0D S R P D FERRAZ DU T BITEERE & LT ~ 7 2 iPSHIR b Sie ot A Bk
FRl D YERES I DWW TRRET 217\, iIPSHIR OEIFAIL & S L O BEtR & B & 23 2 TAES Ok R %
5% Z L N TE 7= (Miura et al. Nature Biotech, 2009) K OVt kiPSHH N H kA% BB A I o Y& s e




DT EZEMESL LT, ZHETIZ, FERFL D 0h 2% 7=t NMPSHIBERED & 755 L 7- i im
R DIEREGEZ DWW TITMT A 12T T L, EEBHEO & LK E | EIEGMEO 72 W2 2721 PSHIfukK 2
XVbITDZ LT L, BEEALD 22\ 22 272 iPSHIARRR H S iR R BRAI L 2 V- VBB ET T L~
BIEAITH) 2N TE, BPOBBETER LD EEZD, 3) ~—F &y NEMHEEICRT 2 AT
JPSER - O 2 E TOFFEREC & HGFOZ EEFMIRGET T L ~DL e & A WED HER
T&, ZOFAEPITOHBEIZERL, SvvaiimgT L, 7V I A7 y—<thERFE LT, B
AR SR ITIBBR O HEE 21T > T\ D, LLREIT, NI EERERBIR 7 v 7 7 A8 X OEARMF
BIZXVBIRMIEEEED D, (1) ~ T AFWHEEGIC T 2 BMIaBHE 7 IEO BT Bk~ 7 fhitai
fafk GO, MDA L AT DRES~DOEETEANE HEN TS EfEHRTE ., Yyo B
IREERK L7,
®1iPS HpIC B 5 H1EHE(L

(1) BISEAEOEYEICEE T 2 el i il R PRI R @Al e 6 X OVIR VI i i i 2 RV 2 & |
b N ERHET M 2 D2 RE & i LT K0 mEE (B 55 OFFESF) Tk MPSHIME A RS A]
B Thole, b MPSHMENLO Y —RX & LT, MHIIDORT v AR EWMIIBO T RLEE LW &
DRIBINDT-0, SLIRENDR BRI —ADMBERMLETHDL EEZ LN, 72, &
UHEA AN AN X DIPSHINEOBINEEIXIIEFESL L7722, (6T & OF 72 A LB R AU TH 5,
(2) SEFmOEAICE T 2% . L b UL L 22 fW TR Lz b MPSHII O SV R o )5
HEILH DREEMENL TE 1=, 5. O F1ETHINL L 7-integration free iPSHIfEIZ B W TH, =S/
LRHTC, BN %2 & - W RHER RN EE CTh D, o, Wi —7 = —It X DHEE
FRERAIPSHIILD 7 ) MENT 21TV, T A NV AFEANLE SRS & B - RE OBE 2 682 Lz,
@ iPS MR ZROBEMHEES - BEBLUBY Fv—=0 77 ul T ADOER
WEAEFE 1T INA: 4 SRS ~ETFE S 21T\ LS N A ORFZEE 12 iPS a2 K S8 5 L v 9
BEFERTEZEEZOND,
@)% BRRAY iPS MR DML - R4t

(1) i BB Bk D 1PS MR DR 7

1) BB BADIPSHIIAN R O RST . LB EVEDOHESIA 5 T L, R & DRI IC A TR
BB R—F Y VRIS SN2 O 7 a— 2 OF T, B U SR R R HE A B WA 7 1
— U BIRE LTHE D R— 82 UAEEiE = o — a0 U 2@ RICHE T 5 2 LIRS LTz, 720 b
IZBWTC~A 7 a7 LAIT 21TV, BERICBWT 2 HEL BS503R L@+ LT, =
EXFr T T VAR KO hay R TEREICEDAEETERIE L, Uk, ZnE
TARENTIH > 7-PARK2 DFIEIZE L AP F 2RI C & 5 LI S VD, ARBEB O Tl Bss
FLAY i PSHIIR DM D F iEiR 2 ML 95 Z ST L T 5, LA O R R LA i PSHIIRAT 221355179 %
AEOFE R EZBETDHZ LICE > TRWIDIE LT, F7-, MBEEESMEICE L X, B ane-
iPSHfE, BL=a hue—& LTHWD IIH Bk iPSHIREK(201B7) Z falEAi a2 sbifE 4 5 =
TR L. B S 7o Ml R A EE R PSR B Sk O ML O R % . FEICHIIRSEIZE B L C
LEEfRAT R T D, IVREPEALSEZE HRIPSHIAEICE L Cli=a—a o~/ biFE 21T -7, I,
TDP-43 HEHIZ W THIRRA FH, AL TFRICfENT L=, TDP-43 HEHOER & CRmHE Iz 2n T
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Generating Induced Pluripotent Stem Cells from Common Marmoset (Callithrix jacchus) Fetal
Liver Cells using Defined Factors, including Lin28

Ikuo Tomioka*?, Takuji Maeda*?, Hiroko Shimada?, Kenji Kawai:, Yohei Okada? , Hiroshi lgarashit,
Ryo Oiwa*, Tsuyoshi lwasakit, Mikio Aokit, Toru Kimura‘, Seiji Shiozawa?, Haruka Shinohara:,
Hiroshi Suemizu:, Erika Sasaki*2*, Hideyuki Okano? *

(*Central Institute for Experimental Animals, Kanagawa, Japan, ? Keio University, School of
Medicine Tokyo, Japan, *JAC Inc., Tokyo, Japan, ¢+ Genomic Science Laboratories, Dainippon
Sumitomo Pharma Co. Ltd)

*Correspondence: esasaki@ciea.or.jp and hidokano@sc.itc.keio.ac.jp

Abstract

Although embryonic stem (ES) cell-like induced pluripotent stem (iPS) cells have potential
therapeutic applications in humans, they are also useful for creating genetically modified human
disease models in non-human primates. In this study, we generated common marmoset iPS cells
from fetal liver cells via the retrovirus-mediated introduction of six human transcription factors:
Oct-3/4, Sox2, KlIf4, c-Myc, Nanog, and Lin28. Three to five weeks after introduction, several
colonies resembling marmoset ES cells were observed and picked for further expansion in ES cell
medium. Eight cell lines were established, and validation analyses of the marmoset iPS cells
followed. We detected the expression of ES cell-specific surface markers. Reverse
transcription-PCR revealed that these iPS cells expressed endogenous Oct-3/4, Sox2, Klf4, c-Myc,
Nanog and Lin28 genes, whereas all of the transgenes were silenced. Karyotype analysis revealed
that two out of three iPS cell lines retained a normal karyotype after a 2-month culture. Both
embryoid body and teratoma formation demonstrated that marmoset iPS cells had the
developmental potential to give rise to differentiated derivatives of all three primary germ layers. In
summary, we generated marmoset iPS cells via the transduction of six transcription factors; this
provides a powerful preclinical model for studies in regenerative medicine.
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G-CSF promotes the proliferation of developing cardiomyocytes in vivo and in derivation from ESCs and iPSCs.

Shimoji K, Yuasa S, Onizuka T, Hattori F, Tanaka T, Hara M, Ohno Y, Chen H, Eqasgira T, Seki T,

Yae K, Koshimizu U, Ogawa S, Fukuda K. (Department of Regenerative Medicine and Advanced Cardiac

Therapeutics, Keio University School of Medicine)

* Correspondence: kfukuda@sc. itc. keio. ac. jp

Abstract

During a screen for humoral factors that promote cardiomyocyte differentiation from embryonic stem cells (ESCs),
we found marked elevation of granulocyte colony-stimulating factor receptor (G-CSFR) mRNA in developing
cardiomyocytes. We confirmed that both G-CSFR and G-CSF were specifically expressed in embryonic mouse
heart at the midgestational stage, and expression levels were maintained throughout embryogenesis. Intrauterine
G-CSF administration induced embryonic cardiomyocyte proliferation and caused hyperplasia. In contrast,
approximately 50% of csf3r(-/-) mice died during late embryogenesis because of the thinning of atrioventricular
walls. ESC-derived developing cardiomyocytes also strongly expressed G-CSFR. When extrinsic G-CSF was
administered to the ESC- and human iPSC-derived cardiomyocytes, it markedly augmented their proliferation.
Moreover, G-CSF-neutralizing antibody inhibited their proliferation. These findings indicated that G-CSF is
critically involved in cardiomyocyte proliferation during development, and may be used to boost the yield of

cardiomyocytes from ESCs for their potential application to regenerative medicine.
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