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BV LT T2, Ad-VEGF #5017 L A2
FREMROBD I RR SN (K 7b) , RICHEH
BEHIOHIMERBMREEETIHETH D,
FRAEZEAIIE = v = —JZRkiE (CFU-F assay) I L ¥ |
M rmplas s E B8 L, £0OfE5E. Ad-VEGF

vy N

BhE< T 20BHICBWTIZ CFU-F . 2% Y F‘Eﬁ
ERMAESEEICED LT (®7e)

EORERNG, éfzi:f@ VEGF @HFIFHIz LY F"i
EREHIIE S EREN T35 Z LN LT,
Z CIRIZ, Ad-VEGF $ 5B 1 [ ZE R e AR 23960
DI BAN=ZARNERRNDZ L L, £,
VEGF 73 IZE R M EEE/ER L TV 2 085
%ﬁjf\“éf:&b\ VEGF OZBERORKE L 7o —H A
A RNY—IZ X VAR LT2, ARFZRCHER LT
% VEGF ka@“é KEOS B 4B
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PR LT, £7. fEAETTRAIZBNTH
GCSF H G2 XV BHEESFEIND N E D 0
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FERBMEOBELHE T2 L 2H L
Lo L L, =307 oA OBEENS D
B 522 X 912, VEGF 1B BERER SR (=
v FHIE) BERSSETLES D, K —H
JMOEZERPBDOLTCLESZ 2 REZ LI,
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BARRETHHEEZ BN, GCSF ##%E1L1-
U ADOFEH I ELRMAESTH B
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(KSL) #MBaZnsimL vz, S A =X
LI RHATH B2, GCSF i adfia o g
TERTZ T T <, BIEIRERERN D D = & 23S
END, B, KPS TIIMHEH L TWRVLAS,
GCSF # 5~ ZAOFHEClE. MERBMIEI LY
MLTWBEWIWERH Y, ZOdioiEmEs
MM L CTWAREE B EZ 2 D s,
AWFFECrE. GCSF & 5-FU A& E L=<
2RV RNET B LIZLY ., BHGIER
HEMHITBWTHOBENRIN T2 Z & 2RI
SR TR LT, GCSF DL a5 L=~ R,
E721% 5-FU OB ERE Liew U 2BV LR
Tl DEFEPMEN -T2 Z &5, GCSF &
5-FU OPFRABHERTAEEE LTENTHS -
ERFENT, LML, Rag2'lrg” = 7 X~
GCSF & 5-FU % fff &5 L7z 34 . CSTBL6 < &
A ERIUEHETIIAFELE Lz, a2y ha—a
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b= v 2 RmFEORE & FFFIZ, GCSF X 5-FU
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Mgz FF—MiE LTHWSZ & ThY
EREICAZMEZRFECE 2 AetERnd 5, B A
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v 7 AE MM E RV ERELED TN
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Because embryonic stem (ES) cells and induced pluripotent stem (iPS) cells can differentiate into various types of

cells in vizro, they are sidered as a valuable model to

d the p involved in the differentiation into

functional cells as well as an unlimiled source of cells for therapeutic applications. Efficient gene transduction method is
one of the powerful tools for the basic researches and for differentiating BS and iPS cells into lineage-committed cells.

Recently, we have developed-an adcnowr
Ad vectors ing the I
gation factor (BF)-la promote
forced expression of a PPARy

d the diff

(,Ad) vector for eﬂiaent transd ction, mto ES d iPS cells. We showed that

} promoter or the efon-
. We also found that en-
£ d vector markedly
nique using an Ad

vector could be an
based on ES and iPS cells.
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{A) Mouse BS cells or iPS cells were fransduced with LacZ-cxpressing Ad vector at 3000 VP/eell for 1.5 b, On the following day, LecZ expression in the cells

was detectert by X~gal staining, Data shown are from on

of theee p d. (B) Parnffin secﬁons of the texatomas decived from Ad-CA-

mCherry-treated iPS cells were prepared, and scctions were stained with hematoxylin and cosin, a, ectoderm (epi {cartilage and adi 3%
endodesin {gut epithelium), (CY ES-EBs or iPS-EBs were tennsduced with tach Ad vector at 3000 VP/ccll. After 4811, /1 gahctosldusc Tuminescence assay was car-
ried out. Resulls shown were the mean of five independent experiments with indicated standard deviations.
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L, BREIRLFREZBHTLE TOBR, Ad
Ry & —2ERETWTBRELEFEER. K8 ¢
BRIEY, #i - I8l OFEHD) RUMBMCERKE
(R BREFFATVWEIEND, BHEMHEE
BLTWSTERRERENE Fig 1B)].7 a3,
I X ES fiflz BT HFEROBERNE b Ik,
Uk#oT, AdRIZ P~ UX ES, iPSHllaD
BMEEEEIT S Z &<, BRI NEETE
HARETHH T EPREN.

TR ESfifah s BMOMEASEE5H
#, &7, Wik (Brbryoid body; BR) ZMEHE
¥, COHBEREFREEMASZ &KLY Hav
JRIHES BB FEN—RBTH 5. TICTLRO
LacZ 3B Ad X7 ¥ — 21T, ES-EB, iPS-EB

#)

~OEETFEAFREFMU . TORKR, ES-EB
RO PSEB RBNWTCATDE—F—2HTD
AN & —ZEREETBEITR DI LacZ 5
B [Fig 1O, B LogRhrs, <
7 ES, iPSHlfE, TLTZhsofilRlko EB
~NOEETHARB CAYOE—-F—28T5 Ad
RIF—=BELUTWBTENHB &R 67
3. [Ehsie, BEFMIR~OZLSH
AdRY ¥ — 2 RWERETEAEPHEEER
CISFRIELEPRAT 270, HERETOHA
BRBI AHLEF I &L TES, PSRN 5 B
MRAOSEBER2TS &b, BRI
MZRD PPARy (peroxisome proliferator-activated
receptory) BT % ES, iPS HIA~NBAT S Z &2

Supplemented withAS

Non
wioAS Non

\
®
@
1

iPScells

B

Ad-CA- LacZ Ad-CA-PPARy

Supplemented with 0S8

Non
wlo 08 Non

Ad-CA-LacZ Ad-CA-Runx2

Fig. 2. Adi or O tast Differentiation from Mouse ES and iPS Cells by Ad Vector-mediated PPARy Gene or
Runx2 Gene Transduction
(A) ES-EBs or iPS-EBy were transduced mth Ad- CJ& LacZ or Ad-CA-PPARy. After plating onto a gelatin-coated dish on day 7, BS-EBs and iPS-Bis were
cultured for 15 d in the presence or b: f {AS). After culty lipid ion was detected by oil red O staining. Data shown
are from one of three d. (B) ES-EBs or iPS-EBs were transduced with Ad~-CA-LacZ or Ad-CA-Runx2, and were then caltured
for 15 days with or without {08). Matrix o in the celis was detected by vor Kosse staining. Dats shown are from one represen-

tative iment of theee A fation; w/o, without.

1336

Vol 131 2011)

Y, BHEEAOSCHRBELTENES S
#pt L7, PPARy T % ES, iPS HII~BA
L, IBiFSilas A oBERT (1 X0 %) §
THET S LT X IR~ O ET >
fo. FORE, BWHEEFOHERERSEIEROF
BTN 0% OMBRAEIF2ERL THED
T L, PPARy BETOHEALBRERTFEMHAL
JoEBEETIY, 0% Ll kORI IEGHEAERL T
W [Fig. 2(8)]. 87 §izb®, vw R ES/iPSH#l
Hh & ISR A~ O SRR Ad R F—ZE A
7= PPARy BT OBAR L DREMICHETES
Z EMRE Rk,

Kz, BEHRACHEFERIIBVTS, Ad

Ry & Ml’&%%ﬂ“iﬁ{rﬁ@@lbk%@}ﬂtﬁ%
KOWTRELE. AdX2Z ¥ —%HWTES, iPS

WHE~EFMBHIEOTRSY ]&ER? &‘aé
Runx? (Runt-related transcription factor 2) i@{&%
EHAL, f7UEDY VBEOBIEETEADE

W TERLE. BHE~OMEBRERTLE

FR. Rom EETEHA LR ES, PS

A

2|
gg
28

o
g’é
44

[

§
o
E.
g2
&
z

DAPI

BETOBTHEEL FHREY LacZ BEF (3>
o)) EBALAHRRE HEL, BRALER
BARERCRMLTWS Z 2P0k [Fg
2B HUEOBEND, AdRIF—2HLE
Runx2 WHEFOHAIL LY, FFH~PELL
SERETETHB T EMRINL,

4, & b ES, PS @E~OBETHEA

b b BS, iPSHIMRIE, THAVTF AT 7 I—E
R Oct-3/4, Nanog DFH &, <7 R BS, iPS §
MEARORMEETS—HT, SSEA-4, TRA-1-60
T EOHTORBESHAHE, BRAERE, <
X BS, iPSHIEE OHHOBOBHES M &Aoo T
%, T, WA ES, iPS fl TR LB ET
WAL b ES, PSSR BV TH A TENE
P, LacZ BB ARy Y- HWTRNLE. *
DR CARUEBFlo 7OE—F—~%HT 5 Ad
Rp#—pEHERRE b ES, PSHRIEBOT
LacZ ORBEMN IO —LETHED b [Fig.
3(A)].9 7235, bk iPSHIIE® Oct-3/4 R Tf Na-
nog ORFH AT F— L LB MEFE AR DI

Fig. 3. Ad Vector Could Efficiently Transduce a Forelgn Gene in Human ES and iPS Cells without Any Decrease in the Expression of

Pluripotent Genes

(A) Human ES celis (KhES-1) and iPS cells (201B7) were passaged into culture plates in the presence of ROCK iohibiter, ¥-27632, On the following day, they
werg with LagZ ing Ad vectors inis vanous types of promotexs at 3000 VP/celt for 1.5 h. Forty-cight hours later, X-gal staining was per-

)

Tormed. Data shown are from one

4. {B) Human ES cells and iPS colls were plated into culture plates using Y-27632, On

the following day, they were transduced with Ad-EF-mCherry at 3000 VP/eell for 1.5 h. Two days later, the expression of Nanog (left) and Oct-3/4 {right) was de-

tected by immunostaining.
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BahTtwkoens, b biPS#REERMLE
HRFLTWB Z &R EhE [Fie. 3.9 L
7edto T, <A ES, iPSHII & AMkIC, &b ES,
iPS {IIAN DASKRBETFOBAD T HE—F DR
RREETHSIE, ¥L T CA X BRla 71
B AL b ES, iPS AN OBETHAICHEL
TWHZERELMERD .

5. &bYIC

AE, FESIT AR —~EHNETIXES,
iPS Ml R U L b ES, iPS fIlE A ORI R A TH
AEORENEWZIREIL, 51, AdNRIZF —%FHE
L OAMEBElEF 277 R BS, iPS #lls~EA
B &L DFEOHRA~EERE  MEERT S
ZERBRBUE. BB, BlasiPSHIEKkIcDNR
TH4l L REOBRME SN TS Y, BEksh

AR H - X BBETHEARZHA O EBS, -

iPS MIIRERIC A TR TH 5 = EMFRINT W
%, BHE, HESOFN—T T Ad XY F—2
W RHE TR A 2 8UE L C ES, IPS M h 54
OHIH~DHEFEESFT o THY, Fralfss
f DI CRRER) FPREHETEIE
RHEHLTOS, £, WESRAIRYF—%
AN CREERESE, & MADREEAOBMHEE
EPEARBRLLTSEY, Zhs0MlEHAT
ERUGM % B8 LB EED T 5, 1410 —ififk
REERT Ad RV F—EH O BS, PS §fE &
DR OBETRAKEL, BUNOMEES
BB LRI BN TEER Y — LT3 b
OEBXLN, S, ETETOREINBEENG,

WE AWTEA LRSI, MSBREARE
HEHAT RS O xy M THbhE
BOTHD, SRRTHHEENEKTAERER
ELPRARORZHE @By b
FTFOV b —F—HHE), BHIHRT
OVxs hFOV s b USSR R
KRR RS S SR T R B a0 &
THHBEOBERICR<BANELET. EE, <
U2 iPS Il b RIPSHIAE THESESELE
WAL AR, ES AT TSRS
LB AR PSRRI O L VBB ELE
7. :

1

2)

3)

4)

5

6)

k)

8)

9)

10

1D

12)

13)

14)

REFERENCES

Evans M. 1., Kaufman M. H., Nature, 292,
154156 (1981).

Thomson J. A,, liskovitz-Eldor J., Shapiro S.
S., Waknitz M. A., Swiergiel J. J., Marshall
V. S., Jones J. M., Science, 282, 1145-1147
(1598).

Pittenger M. F., Mackay A. M., Beck S. C.,
Jaiswal R. K., Douglas R., Mosca J. D.,
Moorman M. A., Simonetti D. W., Craig S.,
Marshak D. R., Science, 284, 143147 (1999).
Takahashi K., Yamanaka S., Celfl, 126, 663~
676 (2006).

Takahashi K., Tanabe K., Ohnuki M., Narita
M., Ichisaka T., Tomoda K., Yamanaka S.,
Cell, 131, 861-872 (2007).

Tashiro X., Kawabata K., Sakurai H., Kura-
¢hi 8., Sakurai F., Yamanishi X., Mizuguchi
H., J. Gene Med., 16, 498-507 (2008).
Tashiro K., Inamura M., Kawabata K., Saku-
rai F., Yamanishi X., Hayakawa T., Mizu-
guchi H., Stem Ceils, 27, 18021811 (2009).
Tashiro K., Kawabata X., Inamura M., Taka-
yama K., Furukawa N., Sakurai F., Katayama
K., Hayakawa T., Furue M. K., Mizuguchi
H., Cell Reprogram, 12, 501-507 (2010).
Cherry S. R., Biniszkiewicz D., van Parijs L.,
Baltimore D., Jaenisch R., Mol. Cell. Biol.,
20, 7419-7426 (2000).

Kosaka Y., Xobayashi N., Fukazawa T.,
Totsugawa T., Maruyama M., Yong C., Arata
T., Ikeda H., Kobayashi K., Ueda T., Kura-
bayashi Y., Tanaka N., Artif. Organs, 28, 271
~277 (2004) .

Tompers D. M., Labosky P. A., Stem Cells,
22, 243-249.(2004) .

Kawabata K., Sakurai F,, Yamaguchi T.,
Hayakawa T., Mizuguchi H., Mol Ther., 13,
547-554 (2005) .

Inamura M., Kawabata K., Takayama K.,
Tashiro K., Sakurai F., Katayama K., Toyoda
M., Akutsu H., Miyagawa Y., Okita H.,
Kiyokawa N., Umezawa A., Hayakawa T.,
Furue M. K., Mizuguchi H., Mol. Ther., 19,
400407 (2010).

Mizuguchi H., Sasaki T., Kawabata K., Saku-
rai F., Hayakawa 1., Biochem. Biophys. Res.

1338

Vol. 131 2011)

Conumun., 332, 1101-1106 (2005).

15) Sakurai F., Kawat K., Y hi T.,
Hayakawa T., Mizuguchi H., Gene Ther, 12,
1424-1433 (2005) .

16) Tashiro K., Kondo A., Kawabata K., Sakurai
H., Sakurai F., Yamanishi K., Hayakawa T.,
Mizuguchi H., Biochem. Biophys. Res. Com-
mun., 379, 127-132 (2009).



