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(57) Abstract: Provided is a method for directly obtaining a pluripotent stem cell from body tissue. Also provided is an SSEA-3
positive pluripotent stem cell that can be isolated from body tissue via said method.
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o &
AR D BB T X 5L rEM R

B B
AR A SR B RO L REMERMRICET S,

1 B BT

F5FVTRAEY ZEO—HE DR SN B THHEFELES, Zh b0,
BRI, WIERICIAET 5 S AEMT A (adult pluripotent stem cell)
DHEEIZL>TWND, —F, b MREDFEEAEYICBNTiX, EREFEREIIZL
HOEHIZHE L TS IRV, EROANEMAESE (ICM: Inner cell mass)
1k, SEMEEROEE Y LRBSNTE Y, AKE, FEE, NEEROMEIC
BT BREN RS, L LAansD, BARED LI IO L 5 2 SEERHIR
SInTVE, MBICRE L cMiICEL T <, |

T, BT A BB L35 A B LRSS ER ShTns, L
AL, WILEOREIZ, 75TV TRAEY DX S5IZLEENE (pluripotent)
BATEET B0 ENERE Th - e, |

BN BLNBMLERZ AT AMEE LT, BIXIEE. &E. WM. &
BN, BRGE~ONLEL AT 5 EHMERMITES (MSC: Bone marrow
stromal cell) BBMEINTND GEEFEXM IR P2 2BM), LALRSE,
BHMERMBE S L 2R EZ S MR THY . TOMLERSZETHY
BB OAENTIo X T, TEBEOHMBIMLSELDILRED LAY
LARHPBRGETFEAERLETHY . HMEFEL AT A2 WETILENSH -
77 '

S BT, Ak EROZHEMERMAR L LT iPS #1f1 (induced pluripotent stem
coll) (BEFXAR1. HHLM 2. HBH LRI BLBHE) RBESLTE, L
MUZMNG, iPS MR OB LIZIX, Fﬁ%%ﬁiﬁ'«ﬁﬁﬂ@'@&;Za&)%%%%&%ﬁﬁéﬁlﬂ@@%(dermu

Fibroblast) KK E DEE T CREDLAY L EMICEAT S L\ 5 BEOY
| o
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589 00 BT o

AFE L, AR D> SRR BEE S FHEORERUZOFEICE
DB LN SRENSEROREL B LT 5, |
KROIE 51, B HEMERMAES (SC: Bone marrow stromal cell)iZ-o\>
TOMEBRICH T, LOHED & b MSC HIIE A &HED TIEL R TR 72 A
MSAHREND Z L 2 RHE L2 OB O/ R ES MIMICEL L Tz,
UL 5, BSHM L TR BEREMELTTIC, HE—EOHMMTHIRE
SIZEET D LWMERMMFILE L, E6ICH, BRMRREOE L, OMRE SRS
R EE Lo, T, ZOMBBIC o T %MK L
(immunocytochemistry) 47 o7z & Z 5, SMREE, FRER CHEE~—F —IZZ
n%n%ﬁwm@ﬁ%wﬁWKﬁﬁbfﬁ&éhtoﬁ%%%&ﬁ\:@%%i
0 | I OB MR - 5% STV B (naive) B b MSC ABREIS 12 £ REMEHE
BUCRRYS T 2 MIANTEET 2R EE X, SOICHERNET -1,

EERRA FLRICBSNED, BELZT 5 L ARIRRE OSSN B
Sh, MBBEACHEST B LAMOATWS, ARAHEIL. FHMERMKE
SRR BRI S S OMERMEE T RER BB EEL TV B
HixDHETR b LA 52 (B2, Mi7EHE%, Hank' s Balanced Salt
Solution(HBSS) iZ & 5%, KEFEHEE. FP—F NV 3RKMOBMXRMERMNY 7
CvUHEk, SEMIE LT 16 RMORKEO LY SOV EERS), AFELTND

WREED, AFLELT—2 (MO ESHBMT CREEE MC BEL VD) &
-2
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ﬁéto%@%%\%kﬁ@lmumifmﬁﬁwk%éwﬁﬁwﬁ(mme
body-like) MMM OTE AR O iz, HBIZREMO M) Fo U ABE2{To Tz

F’ﬁf’é%ﬁ%mﬂ@ 4B OE b MSC B4 ZB N T, HbEL O IR RS R B 5 0D
TR SR D bR,

ARE BIL, B 6N IR RIS B oMM OB & T, BRI S
MEBMBOBIEEE LTWE 2 L e AL, Sbic, KBRHEFLIT, Bbhk
WEAE (R REMIR S0 o 0 MBS AR EESR R ST\ e SR A LRV 2
FTHILERHL, &bic, BOLNLMBEBTOMBORERSY s BERN,
BEREE SN T ES MIAR, iPS ABARZR & OSBRI L TR HRE Y —
VERTIEERH LE, )

ARBEGIT. SO LELEEBMMOREIIR L LT SSEA-3 BEHL T
57L& R L, SSEA-3 ORI A IEEIC LRSS 2 AR b b BB
LB EERHELE, |

AREAE X, LEZEESMRIL. FHR2LSEESRMETHD ., mé;!%%ﬁié
LT 7= ES MRS iPS Mk 72 K oS rettrfiia l B2 0 AEHEE O FEBRE
RLIC, BEEGONIZEEBHERTHIZLEAMHL, ARALTRELDIC
E o, REHEL I, LS EMESRMMBME2 Mse #
(Multilineage-differentiating Stress Enduring cells) & & i} 7=,

Thbb, AERHUTOLEY ThB,

(11 kil b8BT X 5 SSEA-3 BB O S s,

LRI, SERREFMRECEHBMREDAKEBOEEY LS
MEET A LATE, ERE—MRL LTHBET B LRTE S,

(2] CDIO5SBEMED[ 11D LREMRHIA,

[3] CD117(cKit)PEtER Ut CD146 RtED [ 1 IXIX[2 DL rEaHA,

[4]  CD117 F&f%. CD146 f&f4, NG2 &%, CD34 B,%ri vIF R & T CD271 Rt o
(113 2] 05 REts M, '
[5] CD34 f&tE, CD117 faf:. CD146 Fatk, CD271 Bt . NG2 fatt: ., vWF &%, Sox10
BatE. Snail et Slug R&fE. Tyrpl BRMER U Det M [ 11XIE[2 1 0SEEN
Bl A,
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(6] 7025 CEMEAEN S UIEN . [1]~[5]0VFhi0SEEke
i, ‘
[7] ZHEECHET BEAZES. [1]1~[6]0WT RS EEMSMAL,

KIHI DS REMESAIAIL . in vitro OB HE TS LT BENEA L.
invitro TRREEETI I LICLD, BB, IF. R, . B, BBkl
BB, T, invivo THEICBE LLEAIC b SHRECHET A HET 5,
KB, BIEICE 0 AKICBIET 52 & CHRIBLS -8 (/8. 8. AT
B AR LMET AR AEET B, |
(8] MBHMAMETSRV, [1]1~[7]10VnFhr0LiEk%mma,

KR OSSN, RS CRIALREAO 1. 3 B CHIFET 5% 10 AR
B CTHAAIEES L VS HEEA L. & bICHEICBIE LEBad Rl & b
ERZEIL LAV E VWS B ET S, |
[9] ®ATZY=a—TAEEED, [1]1~[8]10WVFRIrDLREMHERH,
 RRFOSEISEIIE . BB L EEEEOBRIELRVET D LI kY
FSH5 2 LB TE B, o AR OSBRI O KPS & 7 U<
ERHNHET B, | |
[10] R FLAMETHS. [11~[910VFhrOSEESMN,

[11] ARESEN. [1]1~[10]10VFhs0SiEtaMna,
[12] BTFERT22EOF KT FREEDDS R L b—2BBHEDO 1]~
[11]oWThh0Liettaiia

olfactory receptor,rfamily 8, subfamily G, member 2 (OR8G2) ;
olfactory receptor, family 7, subfamily G, member 3 (OR7G3) ;
olfactory receptor, family 4, subfamily D, member 5 (OR4D5) ;
olfactory receptor, family 5, subfamily AP, member 2 (OR5AP2) ;
olfactory receptor, family 10, subfamily H, member .4 (OR10H4) ;o
olfactory receptor, family 10, subfamily T, member 2 (OR10T2) ;
olfactory receptor, family 2, subfamily M, member 2 (0R2M2);
olfactory receptor, family 2, subfamily T, member 5 (OR2T5) ;

olfactory receptor, family 7, subfamily D, member 4 (OR7D4) ;
-4 -
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olfactory receptor, family 1, subfamily L, member 3 (ORIL3) ;
olfactory receptor, family 4, subfamily N, member 4 (OR4N4) ;
olfactory receptor, family 2, subfamily A, member 7 (OR2A7) ;
guanine nucleotide binding protein (G protein), alpha activating activity
polypeptide, olfactory type (GNAL) ;
olfactory receptor, family 6, subfamily A, member 2 (OR6A2) ;
olfactory receptor, family 2, subfamil§ B, member 6 (OR2B6) ;
6lfactory receptor, family 2, subfamily C, member 1 (OR2C1) ;
olfactory receptor, family 52, subfamily A, member 1 (OR52A1);
olfactory receptor, family 10, subfamily H, member 3 (OR10H3)
olfactory receptor, family 10, subfamily H, member 2 (ORIOH2) :
olfactory receptor, family 51, subfamily E, member 2 (OR51E2) ;
olfactory receptor, family 5,‘subfami1y P, member 2 (OR5P2) ; RO}
olfactory feceptor, family.ld, subfamily P, member 1 (OR10P1),
[13] UTRTRTSBEOrThA4rZHEEDPRIEb—2BBEDO[1]~
[12]OoWTrrDLEMHEMA
chemokine (C-C motif) receptor 5 (CCR5) ;
chemokine (C-X-C motif) receptor 4 (CXCR4) ;
chemokine (C-C motif) receptor 1 (CCR1) ;
Duffy blood group, chemokine receptor (DARC) ; B X
chemokine (C-X-C motif) recéptor 7(CXCR7),
[(14] 9PRERMEBEZIIFMEREEBRTHS., [1]1~[1 3]0oWVThrD
LtetesmE, | |
[15] [1]~[14]oWFhrOZEtEiEz & e E 2 i3MRE S,
[16] AKMAER L. LT )~ D) DBEODS 2L L b 1 >ORHE R
S MR AN T IS S R MR 5 & BRE T B 50 ¢ | |
(i) SSEA-3 BBt ;
(ii) CD105 ik ;
(iii) CD117 [atE K TF CD146 [24% ; -

v 5.
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(iv) CD117 R&f%. CD146 2k, NG2 RetE, CD34 f&E. vWF &K OV CD271 R&tE |
(v) CD34 R2f%., CD117 &4, CD146 f2tE, CD271 B2, NG2 f&f:, vWF B2ME, Sox10
Baf. Snail Befk. Slug [et. Tyrpl RMER R Det ol ; W TNC

(vi) 7oA T—CEEAEN S TE, |

[17] et KM % IR b LR ICRE LA S B ML ERT 5 2
LA AT SRS e E S & BB 5 FIE,

(18] #MAFLZAAN, YoF7—POE, EBREEHTFTORE, KY V8
FHETTORHE, MFENBRKETORR, EHIHRKETORR, KARBEET T
D, Biay s ~ORBET TORE, FEWEFET COBE, FEHBER
ETTORE, BROMB T TORERVEAQE T TOREN BRSNS,
[1 7] DBEEMEMAR T2 ML E 2 & Bl 5 F ik,

[19] #MMRANLAN, N ZIVABTHS, [18]DBEMESMIMIIS
BN NI 5 & BT B 1A, _ |
[20] [1]~[14]0WFhroSaEtesmian ke iiHERTs 2
S HEME B AR, -

SR BRI L LT, B2 iE, BETOUAL, (LAY LTI &
D FE L MBS ET NG, . ARPOSBMEEED iPS MR ET 6N

%,
[21] [1]~[14]1DVFhr0OSiErtkBMIOIREBIIHEMITH 5
sk L= Hika,

[22] [1]1~[14]RUV[2 0]OWTFhAIDLEAERMEEEEXKERD,
[23] [21]ombLiciiaz &L ERERY,

AFMEBIIABEOELEORB TH I KERERE 61/213, 788 B K UKER H
FE 61/290, 159 BOBMERB L O/ F - INEICEH EININEL2EET S,

IS 7 0D i B4 72 B R
B 1-11%. FIEERMAES . Muse KA O Muse F0R B 3% 0D FRAS (A4S MR B 0D

BfRERTECHS, K1ICTRT L 512, SSEA-3 MM 2 EEESBE L. R
-6 -
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DARUREDTHZ LR EEERTH 2 LITE D Muse M E e FORE 8
MR EEL LN TE D,

1-20%, Muse Ml REICHEBEIELIFEEZTRIRTH 5,

21, Muse HEAQH kDR EFMISH/ELEMEE S TOEREOLL®
VRFERTECHS, |

3 1%, Muse G H R OREREKMIASE/ & N ESHE TORBEEOHIEHWEH
FETRTHTH D,

413 MACS Y —F 4 v 7 D7Fa ha—LaRTRTH S,

5%, b MRUESFHIM (H-fibroblast) B4y @ 16 RO RRE[E NV 73 L 0HE
% (X 5a) KU 1800~2200rpm/%5r T3 HMARNT v 7 ALEHIT o 7% (X 5b)
DR YR T - REBIC TRMBOREE RTEETH S, |

61X, FEREMBOEETH D, K6aidlE Muse MIEE S OF D 1 MG (/N—
12 10um). E6b Tt b ES MHLE RO ERAMIN (S 25um . K6 c E
22K 25 um D Muse MM H RO ERAERMAEIR (N —iX 25um), K6dIidE b ES
WRIEE A BEOTAD Y 74 A7 7 5 —C R (S—iE25um. K6
e~g I¥ Muse i Al HI 3 D IRAF AR ARIE D 0ct3/4 (e) . Sox2(f) KUt PAR4(g) DH
EQeaBEr RTEETHD,

7-11%, H-fibroblast Ei5y R Ut bk MSC(H-MSC) B4y B 3k DRI IR O 5 &
FITEBEETHD, M7-1a RO b ITEALEE h MSC Hy DBEE OEEREEIZB
THREMAECZMIEIE (N—X100um) 277, M7-1c KU diZ0HEA ()
kU7 HE (d)® H-fibroblast-1 B4 DEEEH] b U 73 ALEE D MC 358 DR
B2 L (S—1E 100 um) . B7-1d OKRENE Muse KA SRIER ARSI 2 R
T H7-1e ROFIIMC 552 7 B#% @ H-fibroblast-1 B4y 2> LK X 4172 Muse
AR SRR ARl 2~ (XN—1X 50um),

7-21%, H-fibroblast E4y K 't bk MSC(H-MSC) E 43 B 3 D fl Fa 88 D 5514 %
R BERTh B, M 7-2g1 1 H-fibrobalst F4 4> bR & iz Muse MIIEE
AR AR MARIE (K 7-2¢, 1 ROk) RO H-MSC B4 4> bR S 4172 Muse A
B SRR R MRS (R 7-2h, j RUY1) @ Nanog (R 7-2g RT* j). 0ct3/4 (X

7-2h). SSEA-3 (X 7-21i). PAR4 (R 7-2k) KT Sox2 (K7-2 1)DRFE%
-7- ’
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R RBELREORKEREZRT (XN—iX50um),
7-31%, H-fibroblast E 4y & OVt k MSC(H-MSC) )43 F 3 D Fi AR L 0 #e 14 %
'%#EET‘&;& 7-3molit b ES %EHB@ (R 7-3m). H-fibroblast E4y ¥k
D Muse HAE E SRARARRARAEARSE (0 7 - 3n) R OMEALE H-fibroblast-1 Ei4y (]
7-30) ODTNHIV TAARAT 7 X —BREOEREZRT (X=X 50um),

7-41%, H-fibroblast B4y & 't b MSC (H-MSC) B4y H 3 D B BH o 45 1 %
FTETEMBEEE CH S, R7-4pritt b ESHAEMEKE (K7-4p, MCHE
%3 BH), h-fibroblast-1 E4H R Muse MM A AR MM (K7 -4q
EOr, MCH%ES5AR) OEBEFHEMEREZTT (WX—I1E5 un),

B 8-1i%, Muse A RIEARAARAMIZI M-cluster) D7 r—F U7 41—
CENT ) =a—THerdBlTHY Muise llaD 7 2 —F V7 4 —ROENLT |
Vma—TNLVERETDHIEDIZTIEEROBMEEZ T TR TS 5,

X 8-2i%, Muse MR DEEMIBIZIIT A HEERERE L RTRTH 5,

X 8 - 3 (T B — D Muse MAE B SRR SRR A ISR (H-fibroblast-1 sk, 5 1 it
F (142 1)) 76 HFE L7 #B8 (clonally expanded cells) dTE #E% % 74
®CH B,

9-11%. Muse HIRHKERAEFRMBBOSILEZTTRTH D, a—c I
HfmwwmylE%E%@%mmﬁwﬁwa¥@%77%y&0@ﬁ745}
>F (H9-1aXkUV'b) ¥iZa-7=zbTZuarA(M9-1c) OREEZTTH
BRE[LTHS (S—1IE9-1a 2 500um, K9-1b KRWc A 50um), F9-
1a O RFELEH L7z Muse UM FE RIS R MM 2 7T,

B 9-2 [XEMBAME S, H-fibroblast E4EEDE 1 B OE 3 B Muse

ER SRR R AIIASE (Cluster) 24°5 F L ECRE LERMMLEZHELE
MBBEICRIT D -7 = b S BT 1 (a-FP), GATA6, MAP-2 & U Nkx2.5 & D
RT-PCR AT DRER AT T, Bz hr—A & LTk a-FP Izt LTE MEEAF
%, GATA6, MAP-2 Rt Nkx2.5 2%t L Citk NRLEE AW,

 E9-3e-111% Muse MBES £ BE L pERE~ ¥ AOMEERT, KO-

e lx= ba—/(intact) & 72 5 EEDHEEI TIZ~ 7 R ES #il2 (mES cells)

(838) MEF(Z ¢ — & —4iK3) (8 ) . Muse M i SENEAS MRS B S8 (VM—cluster)
,_8_
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(67 8) RUH Muse MIAES Oluse) (64 H) &85 LIHEERT, KO-
3f-i IX'E Muse HEARIE 43 3 1% Muse #iAG B SRIRAR RIS 2 % 5 L 76 BEAERR
DEET 4T ALY PN (M9-3f, BETHBRICRE), a-T= h7aFA > (¥
9-3g, EETRBICHRA) ROFEEGT 75> (K9-3h, RTHEFICHE)
DREREAHBERT (N—1250um), M9-3iD3KDOAFNEFE I ba R
V7 (RicHE) ROTEGHT 75 (Ricke) o BRGhr it (S—i
20um), X9-3i-1 I[XE Muse HIALHE %4’325 L-BROMEEGZ =~ (K9
BUK. BOkICBDENDTFa—7HOMMITE b bay KU 7ICHT 54
ETHRBEINTWS (N—IXK9-3j M 500um, K9-3k-1250um,

1 0a X, H—fibroblast(Fibro—l, Fibro-2) & O% H-MSC(MSC-1, MSC-2) ®
pluripotency & VRS LMK BEICE 5+ 3 RO ER PR OB REZTTRTH
3 (20 2), MEOH S AOEREILE Muse MAIE 4 & U Muse 5§ b SEVERE ik
WA (7 B E) ORLEMEES R L ERETFRRLAETT, ARE
Muse HLBEE X1 Muse AL ph SRS (R A A 0/ SR AL BB I 45 DEE A3 1/ 3 & 0 K
ECBIDASVBOERL, 7 L—IXE Muse MBES X i Muse MM i SERTHE
BRI B/ LA 4y DA 3 XD KE Wb OET L, SHRILE Muse S
43 X vt Muse MR F S REAR (R MBS0/ 4B AL BRI B 45 D LA 1/3 L 0 /A S0
DERT, |

B 1 0bid, H-MSC Bk D ELEMIRE 5> (Naive) . E Muse MAIHE 5 (Muse) &
O Muse F0AS H SRIRAR REE M RRBE (M—cluster) (7 BB) OF e X7 —BEEETR
TR ThDB, BAREMEILY 7V (Heat) Mz ru—1 & LTHWE,

1 1%, H-fibroblast 4y} U' H-MSC &4y H 3 oD S AL 28 4 A 1 E Muse
BT 53 B Uf Muse M B SERS AR AEAMERA B D DNA~ 1 7 10 7 L A 5947 ORGSR % 7R
TETH 5, | o

12Xt FERMOBEBEKES 2 5 SSEA-3/CD105 —EE MM & U CE R
Bt L7 Muse iM% MC 353 L. B S Wi M EEMIRRE 7T 5ETh 5, K
12a it MEMAOOHBEL SRMORKM N 7Y U ABEEZIT - - BEEMRE
45% MC 353 L (Shr-hBM-MC. 7 B)FERE & 7= Muse ALIE B SRATRE (R MRAL L 2

F (=12 100um), ®1 2b % Shr-hBM-MC (7 B) I & VR & 17z Muse Hifa
-9. ‘
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ESRIEEE IO T Al ) T4 R T 7 5 — P REARETRT (S—iE50um),

1 3%, EALE H-MSC-1 B4y (naive 1), EALEE H-MSC-2 E4y (naive 2) (W
FTHULRFTTF 4 7arba—n) TCICSEBOMN) 7L AW E2IiTo-t ME
B SE B MBS E 4 (Shr—hBM) H BV M) Ty VB R Tbli vt MEER R
B M ARE 4> (naive hBM) 7> SRR & 4172 Muse MBQ H SRR ISR R L 7 5 F
YOETHELARNSEEZFELCHEREICIETSe-7= 774 (a
-FP). GATA6, MAP-2 2 U Nkx2.5 ® RT-PCR D DR A TTETH 5,

1 4i%. H-fibroblast B4y (ZELFEMA) KU H-MSC B (ELEMAL)
D FACS 3 DOERETRTRTH 5,

15-1F, B|OEMAEES Y O SSEA-3 BBHEMIE (1 5-1a%k), KU FACS
V=T 4 7 K DB L 7= SSEA-3 5 M A B 3R D B — Muse #i A B SR BRAR (AR
MRas > 6 7 v — 358 L7z SSEA-3 BRtEMilE (1 5 —1ah) ORERERTE
BEThHd, IFD/AA—{T100um TH 5B,

15— 2. Muse §§8 (H-fibroblast) DRI B R OIEANHIHICEDS -
A+ TdH 5 Numblike (#ff) ODREEZ R TRERETRTEETHD, HFDON—
X 10um TH 5,

1 5-3 3. H-fibroblast F3E 0 SSEA-3 R#EMME (1 5-3 c) & Uf SSEA-3
Btk (M1 5—3d) OBEFEMBEEETHS, MPDO—E5 unTh,

1 5-4 1%, H-fibroblast 3 Muse M2 0ct3/4 (}f) (K1 5-4e), Sox2
(fkf) (K15-4f) RU'SSEA-3 (FFREa) (K1 5-4g) OREHRERTEET
H5,

16-11IF.BREERE~ YR Nog =7 X)REMRBKIZE T S GFP 1F7# SSEA-3
Bt Muse MIARE 3 D3 LERTEETH D, K1 6-1NEKQ 0 IIEEEREFH

(4 BRK) BT 2 GFPHEMBRTHY, =a—rT 4T A (FE) kY
EhIAVEAEE (AR) 2RFE LTS, 0 X NONATHAER S OIEXE
Ths, K16-1PIIEEIE (48B%) O CFPBEEHMBTHLY . B hT
N7 v (RE) RUe hEAVESE (BR) 2RILTWD,

X1 6-21i%, RT-PCR TF 7=, SSEA-3 BBt Muse Ml Z B L = iFiRIC BT 5

ERNTATIVORBAERTEETH D,
-10-
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1 6-3 X . BRERFE~YY A Nog = v X)BEMIEITI5 1T 5 GFP £Z 5k SSEA-3
BBt Muse MRAE 53 D32 R TEETHY, E FPR ba 70V (RE) 2%E
LTWa A (3:@8ME%) @ GFPEBMMRE RTEETH S,

17113, B Muse A &R & L 7e Muse MK B SRIEREAREARRL 50 2 &
MBI MBEOSEERTERTHS, K1 7-1A~D X, HMEFEOKERE
AL, AR Sz sphere 7R L, & 51T shpere ODBFERAET—H L LT A
(XF A F | BiX Musashi, C i NuroD DFE%ER¥, EIXZ 45 D sphere & & 5
ISR R~ DMLE SEbDOTH Y . UAP-2 Btz R+, K1 7-1F
~GlIX. FHRFEOHREELRL., ARXTFINVY Y (F) RALP (G) DFEE %R
. K1 7-1HRUIiX. BHMRFESO/EREZRL, HITMEZ2 S HHMRETR
L\. LiZF ALy FREDOFEREZTR T, K1 7-1J1%, FEERFEOER%
FL. a-7= hFuT A B AR |

1 7-214%, RT-PCR TR, FFMRFELLMRICET 2 FTATI Y
ROt ba-7= b /a5 A ORRERTEETH S, |

1 8-1 i, RT-PCR “CFH-<7=. SSEA-3 BBt Muse MIIIC454F % Sox10. Snaill.
Slug. Tyrpl & Uf Dot ORBETTERTH 5,

1 8 — 2%, FACS T4y#7 L7z NG2. CD34. vWF, CD117, CD146 & U CD271
RBEEZTTRTH D, BLEE NREHREFMIQICIS VT, FRMAE (pericyte)
=X —Tdh B N2 NEFBMIE~ — % —Th 5 D34 R VWF IZRIETH Y .
SSEA-3 M T HIRM Th T, AT /T TA he—h—Th5b DT, B
#H (pericyte) v —H—Td 5 CD146, NCSC ~— & —Tdh 5 CD271 Ik, MAHE b

bR R RRAESF R T, DT DB AN ER D Dz 23 (TN EH 0.2%.0.2%
BU80.8%) . Z451E SSEA-3 MM T - 7272 Muse MBI TIZ RV & &
5h3, | S

1 8-31k Muse a7 =74 P2ARLEZILETRTRTHD,

B4 1 9. Muse Mifar H/ER L7z iPS MBROEREZ TTEETHY. K1 9a
VI, REHRHESF MG (NHDF) MK Muse Mifah b FE S /ot b iPSHIlROERES
AL, 1 9b~f ik, SAEHMM~— 2 — (b2 Nonog, ¢ 4% 0ct3/4, d A Sox2,

e 2% SSEA-3. f A% Tra-1-60) DREZ =9,
-11 -



WO 2011/007900 PCT/JP2010/062480

B2 01X, Nonog (E). Oct3/4 (F). Sox2 (G) & " Tra-1-81 (H) DH&ZMHEMEL
EORERTTEETH B, |

2 14X, Muse 3R iPS MR (Mi-1,Mi-2) R U\ SSEA-3 [&MEHAE 2GR LTz
apg=— ((-)-1, (-)-2) ®RT-PCRIZX VFARLiEE~— I —DRBELTTE
HEThb,

2 2-11%, Oct3/4, Sox2, .K1f4, c-Myse ZLVEFRUANVATHEAL, 0
%7 4 —4& —HAA MEF k TH L7 30 H# D SSEA-3 Bt &R UM MEMIAZ 2> & T R
Shicam=—0 Tra-1-8] REREOKRERTFETHS, £ bES ML=
v hr—L e LTAWTW S, SSEA-3 BMMIar 6D an=— (al) RUE b ES
W (a2) F Tra-1-81 BB TH 5725, SSEA-3 RMEMMMBD a1 =—j3F~T
BHETH B,

X22-2iF, 22—1¢R UL MEF T3 0 Az L BMITRIT 5 SSEA-3 B
RO DL~ — I — (NEM 0ct3/4 (endo Oct) . PE M Sox2 (endo
Sox2) . Nanog. PIEHE K1f4 (endo K1f4), Rexl KX UTF1) ORBEARTEET
%%, SSEA-3 [atEMINABETIE Sox2, Nanog 7 FABEBRARL,

2 2-3 1%, Muse MERZA> > 7= iPS #E (Muse MBI SE iPS MAD) (1 2
2-3C KRUCL) K SSEA-3 RO L 7cam =—(K 2 2-3D kU D1)
Dan=—%kRTEETH 5,

B2 3-11%, REHMEFME (NHDF) M3k Muse #ifE 2 LREE Sh 7 iPS #AE
D in vitro TOMLOWT ZFT TR TH B, B2 3-11 i, AR~ —5—
Thda-T7zb7arA4r(@FEA)RVIRE—I—THDIEEFHT 7 F (3R
B, HEIXIDN)DORFALZRL, K2 3-1j13, ARE—I—THLIBRET 1T
AV () ORBEERT,

X2 3-2i%, Muse HEFEM D FE X472 iPS MAID in vitro TD4{kd RT-PCR
INRERETRTRTHY, SEEY—I—DOREEETT,

B2 3-31%. REMUEFMIZ (NHDF) Hi3K Muse MIAZ 2> & 35E S 17z iPS #EA
PHOEREINTZT T h—~DHMBEEZ2RTEETH Y, HE (Hematoxylin BT
eosin) fEIZ X V| iPS MR EX OEBICHILLTVWDH I L ZR LTS, K

2 3-3mi¥. #E (cartilage). X2 3~-3n IZf5A (Muscle), M2 3-30 I
' -12-
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#& LR (neural epithelium), X2 3-3p id@FE LK (pigmented epithelium),
2 3-3qiXMAfFELRE (columnar epithelium) & R,

2 413, SSEA-3 [atEHIMRE /7, Muse MEAZHIRIEARISIRM IS I K& UF Muse B3k
iPS #ALD Nanog &5 F K O Oct3/4 MAZF O Bisulfite (WHIEAAER) v —4
VADRERETRTRTH D, TNENDOH T LAORMEIX, BERLBIALL (TSS) D
TRk T Cp6 DALB AR, AFIFEAFAMEERTHARNY M v E BRI,
AFMEIhizy by ERT,

2 5%, EAFBHESF AL (Naive) . Muse KRR B S FRAR R4 M AR S (Cluster)
RO} iPS MMt oo AENE B B L T 0 B PR OREREERTETH B,

[/Naive] TREND I T LH, BF T Lk, ELBEMRIZET S Muse B4 i
Muse ffE B RIRIRERAATIR & DB 2R TL/2 LV KREVWZ L ERT . E 72,
BYOBSHED T AMIHN 2 LD KEWVT & &7 LSRN BN D T AL,
AR 1/2E0/h&nws & aw5rt, [/iPS) ’C“%é}h%ﬁj?.&ﬂiﬂ\ Py 1., BE
ENTEEFOEDN IPS LV Muse MM B EIRFEFMRE TRENT EE2RL,

S Tkok ik, BEEINZBETFDOED Muse HIM B SRIFEREFBRI L VY iPS TX
EWZ L ERT,

2 6 1%, MALTEEMEFMMI (Naive) | Muse 11 B SEMERE AR MRALBE (Cluster)
R Or iPS MBS O % fE b J Ok A LABMLIR AEIC B L 72 (07 O i B POR DS R %
RIRTHD, BT LOEBERIIK25ERUETH S,

271k, B PR T AEFVCBO TR S iz iPS MAKOFERIC
BT 32mXBEsE R THS, M2 730 FulSI 0 72FET5
HERFOHEEEZRLTWNS,

AL ERTHODRRDOFE

T, AERAZFEMICHAT S,
AL AEFOEKERN OEEED Z LA TE 5E8EM (pluripotent) B
R T L aetE e iR B Ay Rk O S RetE B M e SR S REME i IS T 43 & BB 5
Fik. WG EIZ & 05 LTz AR S kD% MR X 13 2 e tE g/

FAE 45 T B, AT DL EEME S MINE % Muse #0A8 (multilineage differentiating
’ -13-
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stress enduring cells) &V 9,

ARV T, MEESE VD L X3, BEELVElRE DR L b—ER
SDMRBEDOZ 2V, BT, SEESERES LT, SEERERE 1%
L. 10%8L k. 30%LLE, 50% LA, 7T0%LLE, 90%LL L, XiT 95%LL E&te
MBS ST b, SAEERMAOERIC L > TE LIS MO E fet 8 Mk
B U MRS ST, E7-. MEMAES® EEOICH—2MIRES XD
Ztb b B, |

KI, BLBBOAKE O, bHAIRERAEREALBBEE S, KRB
VT, AT, BRIICRIES L Y RABBESHOETSEARVA, K
BRI S EES R OREBRKEORIIEENS, WLBMIRES LA,
B, FlziIEe b, YALEOBER. vUR, Fy b UHE, EATY FEDT
SHWHE, a3, A X, eV TEF U Uw, B X Txlby FED
BEND, ARPOLEESRMIT, EEOMEBERTH B AT, IS (ES
M) CREMATER MM (BC M) LBBICKRSNhS, '

PR R L 1. BROTERER ETEAS PREREOREE V., £
PR, AN, WEAME. SRAR, EMAMREREENS, Fix
ﬁ\K%%®§%ﬁ%wmm\%%ﬁ%ﬁ&%éﬁﬁ%@&%ﬁﬁ#%%é:a
woxs,

FIEERE/R L 13, B, &5, B, Mk, 5. BHH. EK. 9% B O
B, %P OMEEN S, BT, AEAOSEMESBMIIL. BHOKEN LB
CrnTED, Ik, BENLBBEILLTES, |

WA DEEEL I LB TES Lid, MENOHEET S LN TE, 4
SR TN 5 vy BOBARIIEEHORE 12 ¥ OIS MLESE D A%
REERELRTICBOND I LEERT 5. T I T, SREETIR, BESH
A, X ISR O £ IEME LB B RET £\, BIZIE, 00t3/4 BT
BP0t 77 IV —BEF.KIFBRFEDOKIf 77 3 Y —&EBEF. cMyc EflsF
EDMye 77 IV —BETF . Sox2 BEFED Sox 77 I Y —BIEFHRZTF OB,
Tl NREZURIEE LTHINOLDBRFNI—RTBF N IERY A b

HAURZETFOND, EHiIZ, {kEHE LTI, FlxiE., LEEOEHBOKZ A
14 - *
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L LB BELTORBELZFET HELSFLEHDMS0, BELAI L LTHET D
{t&®, DNA A FALEISBET b5, REPOSEMESBMIAIL, £k D\
SN CESEFS I LR TED L) KT, iPS(induced pluripotent stem
cel ) MEAR R UNES MM & iIXBAREIC KA SN D, 2B, AREHICBWVTIL, Mo
K, MIORE ~ — b — 2RI MBSO MIRE S & BT 5 2 &, Ml E
BAMCACRETSHZ L, ROMBCHENEREZEX 52 L1k, ABNRH
BRIFICIE TN, 2, FRAOFZEMEMIL. V7w 7 I 7 XITH
SIEDOFEEZLBELETIBOND L EBHE LTSI,
ARHOZEERMIIT. AR PREREG UIMERERSCHFEELTY
BrEZLN, AERICBV TR, Zh b OMEBICIEE LTV 5/ IR E
RERHET 5, ARAOSEERMIL. fIXiE, FRICFELTRY ., AN
HMEEELN L TEFOEMBIHBENDTEMEN DD, ZOLDFHL, K
BEOAEROSRM, &b InE» BT 5 - L BNTETH D,
SEEMSHIN & 13, pluripotency 24 LTV BRIE W, BT OBHEHT
%,
(1) Nanog,Oct3/4,SSEA-3,PAR-4 & U} Sox2 % D £t~ — % — (Pluripotent
marker) %ZE T35,
(2) 1MEILEBL. HED/ o—Y 2 EVET D7 m—F U 5 ¢ —
(Clonality) #H& 7 3,
(3) BZEHE (kA7 V==a2—TN) BEBE2ETD,
(4) 3HEHER (NEER. FEERROSEER) ~ in vitro R in vivo
THb L5,
(5) ~UAOHELKTEBELLES, 3SHEER~0OHLEET 5,
(6) TNHVT+RAT7H—BRETHEL 25, .
ABADLEEMERMAIL. pluripotency #HF L TWA R T, RAERME., #HE%
B L ITPRICKI SN S, £, AREHOLEMESBMALIL, pluripotency %
BLTWAE—DOXIIEHOME L L THBINRTWS AT, FHEERMRSE
DRBMES & TR Eh 5,

S oI, ARAOSEEBMIIL, UTOBEEET S,
’ -15-



WO 2011/007900 PCT/JP2010/062480

(i)  HRERESLBHEC,S T, SEEMAN 1B E, FxE1L2~1.5 AT
»5, 727 L., ESMaS iPS HRASRT & 5 R EREA IR X2\,

(1) fBERE~ Y RCHHLEHEICAEER, THERRE O EER ~0
A% R, ES MRS iPS MM TIET T F—~ BEHE TELT 5 DIc N, %
EUEBEL LW L2 ET 5,

(1ii) VFEREERIC XY RERERMRIEE KT 5,

(iv) ﬁiﬁft%%llfﬂﬁﬁﬂi%%ﬁﬂ@%%%ﬁiL,\ 10 HREETHEBENEFLT D, £
D, BEBRCBHIES D LICL ) BT S,

(v) EEOBRIZHEIHIHEMEI

(vi) BREIE®THD, |

(vii) T ua X ?—’é%ﬁzi‘;ﬁb\ﬁéiliﬁb‘o ZIIT, TrAT7—EEEIEN
A XUTAE & iX. 7] 21X TRAPEZE XL telomerase detection kit (Millipore #h)
ZRAWTT e A7 —E¥EHERHB LEGEICKRETERZWVWAIIENZ 2 WS,
TuRrAT—EEENMEVWE ., FliE, b MREFHREFREDOT 2 AT —F
FEHEZHELTWDED, DML Hela MR ~T 1/5 AT, FF L <IE 1/10 LA
TOTurAT7—EEHEEZELTVDLEI L2V,

(viii) A FAEDOIREEIZ DOV TiX, Muse MR HF5E L7z iPSHIAICEI L T
i% Nanog 38 X U8 0ct3/4 O 7 11 F— & §HIK D A F AL L~ 23R,

(i) ARENBH. ,

(x) MEEMEHBEEZRIR, 22T, EESEEHEL RS2V LI, BESERY
1ToT25%4. —”/E@jt% SO (7T AF—) ITZETHLEENIEEY, &
REFEL RN LEVWI, ELRBFARAETTVRAORBRIIBHE L CHLHFEELZEK
L2nZ e Thd, B, ERBO)~UVFELEEEBHELRIRWI LICEET
Do

Thob, ARFOHMKEIX. FIAIXLUTOZEESRHMETH S,

(A) HEEFROFPRFREZMEBEIIHEREBRENGEONLIMIETH > T, Bz
PNICALZEYE. SR BEFIINRSI N7 EREATH L R EEELZ
LT E BB HEMERN, |

(B) _&JZIWDEF'ﬂﬁﬁ%%ﬂ%&ﬂtﬁaﬁﬁ%%ﬂﬁﬁé%ﬁ\ BRE. Bg. MR, EH. BB

-16 -
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RENLEDBENLBIRSNS ET (1) 0EEET 32 MEMESMMA,

© VFulSIvrErERMERETE LR BB ENTES, £
52 () Xt (B) oZrEMEaMAT,

D) RE~BHELAESAIC, 272 &b EEMIBL LAY, EE W) X
(B) D% hetkEifa,

(E) ESHM., iPSHIfaD X 5 ICERBEME A RI 2V, BT () Xid (B) o%
BetEERiER, ]

(F) AEOHBERMGEIMERMBEEROSEERMIBTH- T, £k
DOHBERMB I EREBREOMEE Y7 7T — P TRE L X ITEERE
5. 777 —BITiTh D LEERMA, |

E5IC, ARBEOSERSMIIT, K0 PIREE RARGLRE RS O M
JAIZHIRA LR 2T, £ERoTZMREZEIRTAZ EICLVEBET S Z &N
T&5%, ZZT, #lARAPLVREIFHABRA I LRZWNW, P77 —B0E, K
BEEMHTCORBE, B L BAH T CORE, MIENMRECORE, HIH
RETOHEE, HFARRET TOER, Ao a v /I ~OBRBETTOEE, FFY
HHEET COME, EHEMRFET COMBE, MR T CokE, EHoE
TTOERZIZLIVA M RIBETHZEEZWVS, ZOFRTHL 77 —ELAL
B, Thbb7RFT—CHEETCOBEREELY, TrFT—CRIRESN
TRV FERNI SV EORY) T uTT—B, R UEDT AR
SEUBESuTT—F, R, FERINRLVEDVARAFA T T —F,
Y=V VEOERETuT 7T —E, IAEZIVEETeT 7€, N-RKIEA LA
S FRF TP REEBNBIERTES, TuT T —F R EERICENT 3
OEMBERIRES LT, — B vy — LS THELEMEBBREZHNT L X
WWAWARECTAVWNIZE W, ABERAOLZEESMIRIZ. LEAHX MV RITH
MEETAIRMB FIZIE. ) TR AT AL VWD R TE B,
EROPRERER X IBNEREBSIRES LT, BFRHELMK. EEMk
LOMMEIFMESY . WHEAEE, IR, BRAGESEENS, ML LT
. R L AR DR L MEL AV AT L b TES, TOHTH, B

WiRE, REHMBAIAEFE L., flxiE. b NEHMEERMA (MSOESXiTE MR
17 - |
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BREFMAESBET OIS, BFHMERMRES L. BFHEHEL 2 ~38
MEETAZEICEIVERZENTE S,

LROZEOA PR EZFABOMBOKESIZFER L, £XE - -/l
PICARAOSEERBIEAEENS, HIRICA ML AENTE0L, BlkE
BETILERDIN, TaFrT—PrHVEHEEE. ThboRMEIE T a7
T—EORAEY NSNS,

Eh. MIRICA MU RENTERIC, REICHENEELEZELEL Aok
MEEBRELTH IV, HEOEEE, FILERLVERy T 17, BMLWE
. RVT Y7 ALV EZ B LB TE B,

MIICHBEA ML R ET, NERS U CHENERY 5 2 %10, Maks
 ELRBECT, EXBoMMESL Y FELTRTERT A LICEY . &K

REOLEMRME L HBT 52 LR TEXS, ., ZOLSICLTALNEM
CAnb S bic, TREORE~— —&BEICKREOS R RN XL S i
MES A HEBT 2L TES,

Fhl SMERKEED R N LR EZIF 2 AR P IRZE R AR T R
RiEdk L, R LM 2 B LT b AT 0 % A M S X I3 2 R M MR K 1 4
FHEEBTAI LN TES EEE2TTRABROMBIIRA PV RAIZBEIND DT,
ABEHIZBOTH, BE2Z A ROPREREGUINERRBS R T
HIZELEROFREZMHE X IIFERMEBAREICHIBR NLAENT B E W
5, |

—FlE LT, ThbDMIaE Y FYUAET B FERICOWTHRET S, Z0
LEQNYFUUBER RESNBVA, FlTEEMEOBEOHEICHL
T, BEABICES ULEEEELHNT L2 CAVORZBEGE CHAVIIE
k<L 0. 1~1%., BFELLIZO0.1~0.5%NHREND, HlxiE., 10~50 FED
M S TARDOFREREB UIMERAGShROMEEY LEBEDO N 7
VOB Sl PTA L FaR—varTHEILITLVARNR P LRICETZ L
NTED, MY VUL, 5~24 B, FELII5~20MEBETDH
Bo ARBRICHVTIE, 8RMMLED MU S s, 213 8 B ik 16 B

DNBEZRRE N 7 ABEW S
: -18 -
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bUZL Lg%, EROLIIC, BT 4 S, B RAT v I REL
XV YENEEZE5 252 EBEE LY, TRIFFEATZMIES 5 VILFEIZHIT T
CEMBERET 5D THE,

MY UL DR EREE OBRIZITMRE L OEE A oI, Bl
AFNLENLO—ATFNVEODTNVHFTA o FaX—ary7500EE LWV, -,
MEOEERB~DNEZERERELZHF T 22D, BH %
Poly (2-hydroxyethyl methacrylate) 5 CTa— ML TB Z ENEE LV,

AR NV RIZERLT-AEZE0SBEIC L VEDEREZITH L Mia (ks
FTAE=)EHHKT 5. ZOMBEMOKREIITIERunNG150unBETH D,
ABBADOZEMHEMAE (Muse ) X, ZTOABHRA MLV RITBR L TAZ K> T2
B A L R CEEN S, ZOMBERZE Muse MEES (Muse
enriched population) & BESS, & Muse HIBLE 45 o O Muse MM D EEFI &1L, X
FURAMEBOFEIZLIDV RS,

ZDOEDICAREADOLESSMEIIZEEBMBE SN A L X 20T HE
bEFTHZ LI, ARAOLEMERMBE X IILEERMRE S 25 R b v AWM
ThHhdZEEZRLTWVDS,

AEOPREREM UIFMEREBEEROMBOERICH WS, R E
HIXBEOHYMIBOERE THWAIEH, BEREHLZERATLIEZLY, £, A
MOBMBEEEAE#HERNTH XV, S, STV VEREMESEOMBER .
Rz, AT AV UV EOREYMEROE . OEBEEME L HRML
TH L,

I Hiz, AERIX., AEAOEEDOPRER B UIMERERE» L EES
HIENTEXHZREEHRMROREMEXIIFERR THSLREHRMKEL ST,
URAEMARSUIFEMR & IR LREERNELERE L THE OB XITHIREE.
D VITHTES REIER M REETOEAED ABNRFHRELITVES
hofaz v, FRAERLET, 2B, AEHAR LRIV THRE I TV S iPS
HIRRIX., RERMESFMIE EOEFEBROSELI-MEICARBEFEAETD
ZEIZEW I T s I IS LR, SREBRMEBICEEILT-MBE VDR
TRV, AEAOEBNOEEBD I LN TE, T TIIEEMSBMELE Lo

-19 -
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HaHT5MIICAREETEASOALHRHERELTVE D BRI,
iPSHifa & KB &5, '

AR OB MBI BERET S 2 L IC kY | AR (Enbryoid body (EB
body) -1ike) MAIHL AR L B A% AFEHT = O FEAk AR A S R OR A (A3 4B
RIS ENDMILEET 5, AR, KEFHOSEESMNE T EEET S
TEICXY, MBEHEE LTEREIND, TOB, AERIIBWTIE, AEHAOCEL
EMBEREEET 52 LICE VB LS IEEE Muse MR SIS RIS
LR ENHE M 7T AF— (-cluster) EFERZ L b5H5), MEEEE
CHRREERTAEDOBEEREROFIEL LT, AF LB —REDOKEER
U~—%EaH LB E Bz E#E (Nakahata, T. et al., Blood 60, 352-361
(1982)) /¥ 7 K v 7% (Keller, J. Physiol. (Lond) 168:131-139, 1998)
ERFFHND, KRR IIETEEREERER» b EL T ) 22— T AL TED
N B IR AR RS R OBERE MBI 2 S h 5 MR DS R ME LS
T35, ZIZT, BEAT7 U =ma—TAlid, BMREFMREICE S5 M2 EE
L. BEREEEAREZEREIEZ 2220V ), AT V=2 —TME 1 ~8&
BEIOVA 7V EFZYETIXLV, E, RREBIXFTERV T 0 O R AR
B8R OBERE MBI & £ 0 2 B8 AL L MBS R O b B E T 5.

M 1- 1 \CRIERMER (b MESFMIE, £ MEEEMEREE, ST &
43 & Muse HRS R Uf Muse B I 3K 0D R4S A MR BE 0 B 2 R 3, P28 ME R0 4%
ARSI REER k) 7 4L (Long term trypsin incubation; LTT) %MD X b
LARIEE 5% 5 L., Muse AL ASHEE S h Muse MBS % 2 < S 0MMRE S 2% 5
U (% Muse MBALEISY LIRS | SLAIREI S th O Muse #BMD & W ifkts 3 5 & IEREIE
BEAMRBSE (Muse MM SREBSEEMIRASE) BB ON5, IMEHEMIENE Y S F
v Ca— b LRI THEETS L 3REOMBIZA T B, /2. M1~ 1107
T LT, SSEA-3 B AEESBL ., REMORA MV R ENTHZ ERE
T D 2 LT X Y Muse HIMLHA SE D KR RIS 2 185 Z E N TX B,

Muse S IE, FREHERE T— EAITEAELE LT b, BERHERICBT  LICE 0
B BEAT B, TR — B S —SSEA-3 REL AT L SRR Y BT =

EIZED, Muse fifaZ KEIZHEBEIEAZENFAETHD (K1-2),
-20 -
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EHIC, AEAOZEEHRME IS EEMRE S, EAEEE O Mg b
VARRBYTIWWEEERE TS L TED, T42bb, ARHAOLEERM
XTSRS ARAE S 3, A O P RRIE R T R E RS DA SRR T
EHEATDHZ AL FHRELLIZUTORETHERBE T LN TED,

AR, TRE SRRV, A0 IRIE R I MR, B2,
BB, RS, BESARTLND, BHERVIEE. BROMERIEL A

HIENTED, BEEIZ, Muse lIADOREICE S ER L TS HMARE v — I —
ZRIALTT D 2B TE FIRITSSEA-3 DREREHEIRICHBET L LB TE D,
AR DL REM ML A SSEA-3 B Muse MIfR L WO Z b H D, EHIT. Muse
ML S RE SR~ — D —TH 5 CDI05 ZHE L TEY ., SSEA-3BHETH D,
D105 Bt TH B, > T, SSEA-3 KN CDI05 D5 O R & iz B+ 5 =
LR TED, TNHLOMBEE~— I —2FHATHZ LT, KBEHAOLEME
S B MRl L CHBE TR, BMEL-E—MEY, BB ICLIVBEESES
TLMTED, BB, ABRBIE. b RS OB 0 A& AERED b SSEA-3 124
U 3w —IC ko THEETE 5 SEEBMMY bELbO LT 5,

— 75, Muse #BAZI%. NG2, CD34, ViF (7 ENLT T FRF), c-kit (CD117),
CD146, CD271 (NGFR) 23t Th 5, évr‘oc:\ Sox10, Snail, Slug, Tyrpl. Dct
BREMETH D,

NG2, CD34, vWF, CD117. CD146, CD271 72 K OREFIENEMENE H >, FEHE
BBNPLES PR INLORFICHT 2K TH-> T, RAERE, HAaw%
TEZ LA AV CRIESRE SN ENEN 2 BEMEBRSIC IV RETS
CERTEB, BIAE. ThbOWEERCHIERERE LT, REFRO
FEIRETHILENTE, ¥I-ZNBEREIETLHET—XZAVWTHRE
THILENTED, £l FACSXiZ7u—% A hA—F—%2HWVTHLREHREH
HBMEIDPRETHZENTED, 7r—H A FA—F—L LTEHAXE
FACSAria(~Z7 b« F 4 v ¥V 48l | FACS vantage (N7 b - T4 v X
Y f#) | FACS Calibur(R7 kv - T4 v X Y U HEDEEZRAWHZ LB TE
5,

¥ 7-. Sox10. Snail. Slug; Tyrpl, Dct 72 P DEERFIZE L TIX RT—PCR%
-21-
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DFEICLVEREFASRL Z L T 5,

IRHDOREFESERMEL I, LD X 5T FACS ZHVTHF LEHAIC. B
HHRELTY—T 473NN e HAHWIERT-PCRICEVEBEALFAT-5H
BIT. BEBBHOLARNI L EV, ThLDFERICE Y RETE BVRER
FLCEL LTh, ARBICBWCEREL TS, E/. LEv—I—2BH
T DI L BAMOENBMIEEOME L FEICHELTO. Zhb OBk
LHBLT, EEACRHENZVND, H5VRABCERENMEVHA TR
LLTH I, |

AEFHOMIIE, ~h bOMMEE OIS ES O CHEET S 2 L 8T
5.

EEO L 3 IC, Muse MALIE, SSEA-3 BBME 2 10IEIC BT 5 2 LA TE, & 51T
CD105 DOFBAIBIBICHBET HZ LB TEXHH, 61T, NG2, CD34, vWF (7 +
I/l:“/I/7“.§. v FIRF). c-kit (CD117) . CD146, CD271 (NGFR) . Sox10. Snail. Slug,
Tyrpl XU Det o2 5HEMNPLBERENDS 1 1EO—I—D5bh72< b1
. BlziZ. 2f8. 318, 418, 5/, 678, 718, 8f8. 9fH. 1 Ofd
XiE1 1O — I —OERBEEEEC BT S LR TE B, BlxiE, D117
& ONCD146 OIERB 2 BIBICHEBET A N TE, X5, CD117, CD146, NG2,
CD34, vWF J % CD271 MIEFB A IBICHMT 22 LN TE, Shic, EEO1
LED~— 7 —DERB L EBICHEMT 2 - LR T B,

RE~— I —%AVTEEET 554, A ko F YRS RS A2 RS b
5 1A AEHEOFRAOSMES MY, HREEED T L2 EHEEMT
BILNTRTH D, ko, AEROSEESMNL, MHEL BMHES L
S THET AL I VRAE L CHEET 5 - L SR TH 5,

He koD TR EE RS X T R EE R AL IS MBE R R L R BT R, AT LE
MRS ORE~— P — AV THEEL TS LW,

C E L EREOv—H— A T AR DS S X S B 1
fhOFEDORTOEREBRIC L > THHBUTITON S,
48 LT 0D B B T 25 R M M T 43 XV B RS AR SR R T 45 0 B AR R B O B RE A

JaTH D Muse AR ED N, & 51T Muse IR ZHEE T H Z LIT LY Muse HIfEE
-20-
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e DOEKEAE (EB) BRHIIRHE N E SN D, Muse #ifR, AP, Muse HRIBIRMAE
SRR O~ ES IRV CER LTV AR T A HBRNT 52 Lic kY.
Muse MR CHEREER LTV AETF B b5, 2T, BFLREETESEN. ¥
VAU E, EE, EEED,

B2, Muse AlAQESRISHREGAIM/ BABER TORAROLSEHVET
ZRY, HICUTO1 SEORFDOEAE,
(i) SSEA-3
(ii) v-fos FBJ murine osteosarcoma viral oncogene homolog
(iii) solute carrier family 16, member 6 (monocarboxylic acid transporter
7)
(iv) tyrosinase-related protein 1
(v) Calcium channel, voltage-dependent, P/Q type, alpha 1A subunit
(vi) chromosome 16 open reading frame 81
(vii) chitinase 3-like 1 (cartilage glycoprotein—39)
(viii) protease, serine, 35
(ix) kynureninase (L-kynurenine hydrolase)
(x) solute carrier family 16, member 6 (monocarboxylic acid transporter 7)
(xi) apolipoprotein E
(xii) synaptotagmin-like 5
(xiii) chitinase 3-like 1 (cartilage glycoprotein—39)
(xiv) ATP-binding cassette, sub—family A (ABCl), member 13
(xv) angiopoietin-like 4
(xvi) prostaglandih—endoperoxide synthase 2 (prostaglandin G/H synthase and
cyclooxygenase) ’
(xvii) stanniocalcin 1
(xviii) coiled-coil domain containing 102B _

AR OS SIS EMSRMIRES 3, ERETFOS72< LD 20,
32, 4o, 52, 6D, 72, 82, 9o, 10, 11, 12, 13, 14, 15, 16, 17

XIZTBBEREBELTVWAZLERHFHE LT AR EL2O0DRFAEEERL T
- -23-
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WAHZ L EEEICHBTAZENTE S,
X 31T, Muse HAM HSERKEAEMASE/ E P ESHIR CTORBEEDOLAB VW EF
T, BICUTO2 0BOERFOHASE,

(a)
(b)
(c)
(d)
(e)
()
(g)
(h)
(i)
(3
(k)
(1)
(m)
(n)
(0)
(p)
(a)
(r)
(s)
(t)

matrix metallopeptidase 1 (interstitial collagenase)
epiregulin

chitinase 3-1ike 1 (cartilage glycoprotein-39)

Transcribed locus

chitinase 3-like 1 (cartilage glycoprotein—-39)

serglycin’ A

MRNA full length insert cDNA clone EUROIMAGE 1913076

Ras and Rab interactor 2 |

lumican

CLCA family member 2, chloride channel regulator

interleukin 8

Similar to LOC166075

dermatopontin

EGF, latrophilin and seven transmembrane domain containing 1
insulin-like growth factor binding protein 1

solute carrier family 16, member 4 (monocarboxylic acid transporter 5)
serglycin

gremlin 2, cysteine knot superfamily, homolog (Xenopus laevis)
insulin-like growth factor binding protein 5

sulfide quinone reductase—like (yeast)

AP OZEESEMRN I ZEERMRES X, ERERFo 2 LD 20,
32, 42, 52, 62, 72, 82, 9o, 10, 11, 12, 13, 14, 15, 16, 17,

18,

19 Xif 20 BERRLTNDZ L AHEE LT, 472< b 200RTFRE

RELTWAZILEREEICHBT A ENTE S,
S HIZ, ARAOZEMBME IS EERMBRE X, EERG) ~ Gviii)®
HFobi< b 2oL EER@~GWDEFDOLRLEL2ONFRBIZEREEL

-24 -
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Tmf%i<\:newﬁﬁ%ﬁé%ﬁbfwé:k%%%mé%#%:tﬁf
&5,

Sblc, REHOSMEMRMITITS EERMIE S IS8~ — 5 — LSO
F RKZ 2 k(odorant) ER®E(AFNVT 727 MY — LT #—; olfactory receptor)
BEROTEHDA ~ (chemokine) ZEBHORFERELTNDHZ L, TROLE
EDA RS V MNRBERRLTENA VZEERBHETHD Z L EHELET D,

ARAOZEEDMIA I ZEEBHRE S TRALTWAA KT v AR
CLLTHIZIE, UTFo2 2HOREERSET bR, |
olfactory receptor, family 8, subfamily G, member 2 (OR8G2) ;
olfactory receptor, family 7, subfamily G, member 3 (OR7G3) ;
olfactory receptor, family 4, subfamily D, member 5 (OR4D5) ;
olfactory receptor, family 5, subfamily AP, member 2 (OR5AP2) ;
olfactory receptor, family 10, subfamily H, member 4 (OR10H4) ;
olfactory receptor, family 10, subfamily T, member 2 (OR10T2) ;
olfactory receptor, family 2, subfamily member 2 (OR2M2) ;
member 5 (OR2T5) ;

olfactory receptor, family 2, subfamily

member 3 (OR1L3) ;

M,
T,

olfactory receptor, family 7, subfamily D, member 4 (OR7D4) ;
olfactory réceptor, family 1, subfamily L,
N

olfactory'receptor, family 4, subfamily N, member 4 (OR4N4) ;

olfactory receptor, family 2, subfamily A, member 7 (0R2A7);

guanine nucleotide binding protein (G protein), alpha activating activity
polypeptide, olfactory type (GNAL) ;

olfactor& receptor, family 6, subfamily A, member 2 (OR6A2) ;

.olfactory receptor, family 2, subfamily B, member 6 (OR2B6) ;

olfactory receptor, family 2, subfamily C, member 1 (OR2C1) ;

olfactory receptor, family 52, subfamily A, member 1 (OR52A1) ;
olfactory receptor, family 10, subfamily H, member 3 (0R10H3)j

olfactory receptor, family 10, subfamily H, member 2 (OR10H2) ;

olfactory receptor, family 51, subfamily E, member 2 (OR51E2) ;
2725
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olfactory receptor, family 5, subfamily P, member 2 (OR5P2) ; RN
olfactory receptor, family 10, subfamily P, member 1 (OR10P1)

ARERAOLEEBRMIUIZEESHRES TREAL WA rEh(4 Y2/ K
ELTIRUTOSEOZAEERETLND,
chemokine (C-C motif) receptor 5 (CCR5) ;
chemokine (C-X-C motif) receptor 4 (CXCR4) {
chemokine (C-C motif) receptor 1 (CCR1) ;

Duffy blood group, chemokine receptor (DARC) ; K& T}
chemokine (C-X-C motif) receptor 7 (CXCR7)

ARHOSEERB IS ERRMRE S L, ERORREREERDOD 2L &
bIEEZERALTHY, ok, LROVTNAVREGhOD 2L B 1EE
BELTWD

CRHOF KT Y NEEESENA VEEE L BERCREET A BEETO
ﬁﬁ@$%%@§%%%%@ﬁgﬁgﬁﬁm FExL . EEF L. ZOHTHILT B,
Bz X, . KE. 8. SASBELEZSE. BEOEER T LHMRREI
EBELTWBAF TV "ZREOBE T, ThThoffkicEE L, 5L, I
g (NIRZE), BE (UMIRIZE)., BH UMEZE) . HA (TIRE) Mo, &
BMEBETHILENTE S,

EBIC, AEPOZEESHITTH S Muse AN EEICE N 5 E Muse #AZ
BE43 12BN T, Rexl, Sox 2., KLF-4, c-Myc, DPPA2, ERAS, GRB7, SPAGY., TDGF1
BERT oS L Fal— hSHTEY. Muse HIOMISIZE T, DAZL. DDX4,
DPPA4, Stella, Hoxbl, PRDM1, SPRY2 %47 v L ¥ a2l —FERTW5

Eio, ARAOSEERMB IS EARMRESICE VT, Ehsa~
— A —T&% 5 CD34 R CD117 ORBITR D 620 A b L IXBEBEBO TEW,

AZEBAIT, Muse MR D A 72 537, Muse MR Z EHME L 7= MIARER . Muse MR %
W S &/ MIRER. Muse il 2 SL S B MREMZE A, & 51T, Muse HifE
R Muse filGHR DML FLMEA Xy NIRRT v 7 BERAT A AL EL,

REAOLEMBMALIX, pluripotency #H L TEBY ., HH P 1K~ L ok

L%éougﬁﬁﬁminéﬁﬁﬁ@ ik, BEERZICHVWS LR TE
- 26 - |



WO 2011/007900 PCT/JP2010/062480

B, BiziE, AEMAG. SEEETEOFACHA NI LBTE S, AERICILE
. WEEE. BTER. BASARTOND, ARKEOSEERMIY ISR
MES 2R EH 5 VIEEL T AR, BESCEED S VLEBICRET S
DLITX Y. BEEMBMRETOMGK. BENICBAL, T OMBEHE DM
AMEL, . BEOEL, BRICEMLES, k. BRESSCLV LY
BELTH LV, ZOBE, MEEESMnE, flxi. BELS T RGOSR
BAR— IV /B E0EL, £IICEE - BALE LT, ZOMBRORED
WAL, M. BEOEA. BRCERLES, | |

BEx, Bl T, BT, BE. BEATSOREORECEORE, b
BVREA~DOTENERSIC LT LB TES, o, BHFRETLLER
ETbEv, RARERFZIENT—FAERALTITS 2 e MTx 5, BEE
E BALLD ETARE. MROMES, VA AL VEERET DI EHT
x5, |

BALLD LT 3RERBESAT, B, T, M. M. TR M. B
TR, M. RER. BRR. B, EOMG. B, DL DT, B, PR
F. RMEEE. B BN, K8, FRABE. AE LK. A%, BX
VO, AE, B A2 E0RES ST, . BEMRLRKBE LT,
. LIESE. RBUER. FPEBR. ERA. L. DR, LERES, T
BIES OB MBS RS, B DARRE REH RN, FORRES,
i, WY, BEEG, B0, KE. KECHAORBESET O,

MIIER)Y LCHAINSEM L £ BELTb LV, HEMEALIE S
— 5 U ETTE R AERTEN B RS ENREONE TE TR Y KR,
Bk, BR, BBRREOBRETIIEEL, HRZZEMICESGSEH DV IT
EMPICIE LTRETRIE L,

7. AEBEOLMEMEBMILE invitro THEBE L. & 5oL LM%
FVWTHBZBES Y, ZMMELEMBEEEREBELTH LV, KERO
SEMSMRE, EBLLRVOT, B LZAESE U M3 Rk A
REOLERBMANRSLOEEEETN TV T HBILOTERNES B2 TH

5, TULHLOBEAERIZBWT, BELZMBXUITHEBEOL Y MK B3E
-27 -
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BRI A DI, BAERYST LD L1 5EE, 5 PIRERAS UL ME
RS AR L, A © AT 01 0% AEME SR M X 13 55 B e 0 B T 55 % BB
L. FIAT 52 L BZE L, &bIT, REFHOSEMEBRML IS EESNR
E5 A GO EECHER Y EE L T3 EBOBRICAVE I LRTES, =
DHBE. FIZIT. REHOL SIS EESMIES % ex vivo THEHE
L, HiEEE, 20L& THERNICE®RIZ L., fl2iE, SRRy
o E DB DML S & BMAEEE L LS &+ 5 MBS L,
Tl MIOBEICLY . in situ MIEREITY 2L bTE5, Z0HE. &
SMMOF e LT, IR, gy ) 7 a7 & OMRRMR, RS
. BHRGMAS EOBRMEAET b, ARFOSEESMIE Zh 5 DM
At E ., B L, in situ THREZITIZ LN TE D, ZBERIZELD . 4
i, AR VU, NEE, TRES. BEMRBRYEERTIIENT
x5, ARPOSELSMEINT. BEKLAEVOT, 20X ) AEEICENTY
LD TREENMES RETH B,

. ARFOSEMBMIEE . SES T TLRPMIERD EHRSES 2 L
CE V., MERMERS % ex vivo, in vitro THEEES I ERTES, MK
By E LT, ROER. B, O/MEESZT IS, 205 I LTHREE
T MR MRS % . BRBIPMFHMIC NG ENTE B,

ERO LS i, RRAOSEMBRBIN IS SRS 2 EEICH 5 5
&+ ex vivo, in vivo, in vitro DWTFN THLEIETH XV, KEPDLREN
SAMIT, §1x0F, BHMEN, SR, M, SUESa, BRME. B
W, TS, L. IR ME. bR OF. B M. 7V T MEER, HZE
REMBECHET 5. AEAOSEESMRON LI, HMEEFOFET T,
HETHILIC RV BRT DI LA TES, HLEFE LTI, HEERESF
MK ERTF (bFCF). MENERERT (VEGF), YA FAAARF Y K (DMS0)
BLOAYTaTF v /) —)v; HDHWITHRMESFRERER T 4 (FGF4), FFHiRmRE
AT (HGF) EAFT N5, KRB, REHOSERSMI 5L LI MK
bAET 5,

AFERAOLEMSBRMREZIBERICAVDIHE, 2o EROBEMESCEERE
-28 -
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MY EEE a— F‘ﬂ‘éiﬁ!ﬁ%%l’%)\ LThiv, ZhiZED, REBOZEMEE
AR, WWEEOT I ANY —BEVFTHZLichd, ZOX572mEELTH
MMWEFEENRZT LN DB,

CARZERA L. Muse FHAR. Muse FEAA O T& 72 IEREIRMAEBE,. K O Muse fAR S
AR RIS D D b S E TR O N o MfasE L IR - &5 Ede, A
AR EAMEE U ISHMRBEREAERY. IXBEERRAMBELIX
BAEFEAMRD 88T 5, ZHERDIE Muse I, Muse MIfZ A & T X 72 JREk
RRAR AR BE . IT Muse MAE AT SRR AR AR S b S B TR LIV - RS
LTS - BEICMZ T, EXNCHTFE SN BERLARIREL ST,

K5z, BE DM L. Muse A4 BHEE L . 3% Muse $BMA % IV TR~
DEZWICRHANE Z R TE D, B2, Muse AN L BB OB FEZEIL, &
CFEREZE T, ZERERRI T ERELDENFIRICR S, Fl2IX. HRE
DM EHAED Muse fifaZ2 DL EIEH I T HBREB LR LERTFEREREOHE
PROEZHEE c BREOMBEELIZLENTE AN, KROLHCREERER.
EROHRECBMER DR, 2L ICEL, &4 DHEREOHEICELEHE 22
WEITH>ZENTED, 77205, Muse MIAE, Muse ffEH & T & 7= IRAERAER A
. KO} Muse A2 RT SRR AR ML 2 & 0L S TE L MRS L < 134
- BERZEHAMEBE LTHWS Z BN T, FlxiX. RBHAIX., HREND
Muse HEAR % BB L, 3% Muse MEAR X i Muse MifE 2 H 0L I/ TH LN, HERIEK
CLRILEBRFEREETHHBORELAVWVTHBREOERELZZW 5%
BET 5,

F 7=, Muse fifE % & ﬂ:é’é:%’a L TR E REICBDIZIENTE LD, B

JRD A % = X ARALE O LB, BREBRRE, BFOPRELBMEICET B X
s Y—=vy, ERFEMARYETOLRTES, T4Abb, Muse M. Muse
AR & T & = PRARMEAR AR B . & OF Muse FEAECRIEEINAR ISR ARG BE 2 b b &
HTERLNEMEE L L0 - BE S ERTEORAR Y Y —= 7 OME L
LTRAWAZENTE D, HlAiX, RAFEAIX Muse MIFZ % 5k - FE S &, AR
BT, ZEMRICERERZESE L, SHEORZEZRALZ iTLy, KA
DAY Y == S REHRERT D FEEAET 5,

-29.
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T, BEx0 (Flxi3kkx /g HLA BLD) Muse Hif@% 74 75 U —{L L7z Muse
MRS 7 A HET S D LT ERO Muse A ASEIC BT 5 MY BEICS
TREETE DEMEERCE, Fld, LRCEFLBEHOML, BRICET S
MEBAEILR O D DEER GO EN (D) Mg, RY 2T 2 L0 T
x5, bbb, ARFIIE~ ORETFHELHE TS Muse ML HBEL, £ 5
TEIEY B BEEFREEET A Muse MIBD T A 75 U — T2 5 Muse
MR N o BT B HEAAET D, 2. Muse M7 1T T2 < | Muse fAE >
5 T & 7= AR AR ARALSE . B OF Muse MRS R BT SRASER A RE MR IR 2 & L S ¥ T
LM L IR BEEZBTIATTY - s 2 BETE 2L BT
x5, AEBICBWTIZ, 2 b Muse Filam b TEX IR EMBEE, RO
Muse A2 BT SRARER AR MIAE SR> & L S/ THA L M- MALE U <13k - 288
BFERTIATF Y =R 7 bHIS AT 5 ) — XMy 7 LT 5, KR
B, COXYICLTHERLEMES A 75 ) — XMy 7 2 0ET 5, %
MILS 75 Y — UM S 2 3 2 iE, B2 5 BENSIEE BT 5 Mg
NENEEEDOF 2 —TEOEBRPLRY . HMBEZERESATOTH L, f
Z I, HBREIZBWT, HBEORELRBEL, DOIVEIBETHILENELTS
&z, nﬂflﬂﬂ’ﬂ7/f7 Z V) —XiTHRE AR 7 b '\ iSRRI BT &
BILCEA LAMIBEBR L, e AV CBESEABRRET Y LR T
5. H
ORRPT, BEROBRODIT, ATV 0% RM T K E S
HROIRAEMBELHEMEOER EEDRREBEELEL LTV SREICRE
THZLEADRBRFEEAET B, Z 2T, ARELE. BlxE BE5TS
MR CHETS I ENTE, REOBECEEEICIVETRET 5 LR T
x5, FREEECEN T, ARHOSEESEIIE. 77 b —~ (FHE)
AR LARNED, BEICT T b—<BBRENAV, 2. B EMIBE LD Muse
ML RET 256, BELHEEBHOLERESOLEIC LV BRBELX
BT LEXRV, BEMTIER Muse ML AV 35813, LELER
TRIEI W, |

X 512, Muse #BAIE. iPS #H (induced pluripotent stem cell) ®Y —R &

| -30-
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RDBB. Muse MKIE Y —R & LT iPS MIOERSREMOME (§12 11,
SSEA-3 BB ZHEIZIZHE L TV AR WK ERMEFMR) 2 Y — R & LEHEITlh~,
LB (< LD 2B EEE) BV,

Muse HIBICHEDBGFEZEAL, bEWIIBEDILEHEEATHZ LI
EVMREEEZELESEEI &1L iPSHIRREERTIZ LN TE S, Ak
BOEZ, VFul7IvrREbegh, BEALDNLTWAHIE HDHWIX
MR SND b LW 3 FELHNS I ERTE 3,

WZHW%¢uwmz%@%ﬁmﬁofﬁﬁ%éMueﬁ@mﬁkb\béwm
X2 7 DFRHEIZHES T, Muse #BREN D iPS HIRZRENTHZENTEH, Fiz,
2 7IEBOFEUSC . EWE. AFREFUIAKS s EEEAL
T, iPSHIBLZ BT 5 Z EDFRETH D LR D, Muse MifaA 5 D iPS MALD
FESLIE, Bl IE%BOERBUCEMOFETITI 2 LN TE S,

ZOXHIELT Muse M@ 6B/ b iPS Hild% Muse HI3K iPS #ffa
(Muse-iPSC) &TF5T A3 0. ARBIILL Nuse B3 iPS A% bAET 5,
Muse Hi3K iPS MIAIZ Muse MM SR DIBRM 2 H T 5 SREMRMIE VD Z & 23
TX 3,

AREEELULTOEBHNIZ L > TEEMICHAT IS, REHIZZINLS OERKEH
I k> CTRE SIS bOTIEAR, |
EHBI1 B Muse MBI B OF Muse HHH SRFEAR AR MR 56 o B ALAE N1 A5 1
AT
HE R OO B

AEMHICBN T, UTOMEE RV, |

FERMBEE LT, 2RO NRERHEFMBE SR T 48D  MSC (bone
marrow stromal cell) B4y & iV iz, & MERMESFAEAAE 231, (1) H-fibroblast-1
(E® bt MRHMEFHMA (NHDF) | Lonza #£ X Y AF) KR (2) H-fibroblast-2
(At NEREMMESE (HDFA), ScienCell #: X 0 AF) &A=, t k MSC B4y
L LTI, H-MSC-1, H-MSC-2, H-MSC-3 % U}* H-MSC-4 % Lonza ¥t (X ALLCELLS #t

LOVOAFLTHWEZ, B NMSCESIZDOWTIX, Pittenger, M. F. et al. Science -
' 231-
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284, 143-147 (1999) ; Dezawa, M. et al. J Clin Invest 113, 1701-1710 (2004) ;
Dezawa, M. et al. Science 309, 314-317 (2005) IZEEHICEREH SN TNV 5,

MR IE 10%FBS B 0.1mg/ml # F <A ¥ &H o -MEM(alpha—minimum
essential medium) ZAWT, 37C., 5%CO,&HTTHELL, AFLLbLOD
RUIOEZEEZE 1R E L, TOHRMEN %B5%a TNy MNZholzl 2 AT,
MRS SO E 1:2 L LTHR L, 4~10 R LEbDERW,

b b ES M1 (hESC) IZHERK S X O AF L7 kyoto hESC-1 (KhES-1) % U 7,

<% & ES ¥4 (TT2 #F2) %Ot h ES B (KhES-1) ik C57BL/6 < 7 2 1 12.5
AIEL O RESL LI~ 0 R BT 4 — & —MIBITETE T CHERF L7z,

UTDOFETEREZIT- 7,
1. MERMBROX N LRI |

A M UARIBE UCIESEREGTOBR, EOHFRE TORE, EBRFRET
DEEFE, BEBELN) VU0, RER N 7V UABEIT ) EOUTOREES
HEBEALE,

(1) EMmiEEH (STEMPROMSC SFM (Invitrogen #£) Z VW= 2 HEOHE (&
1f.¥%) |

(2) Hanks’ Balanced Salt Solution (HBSS)/Xy 77— (Invitrogen#t) %
Wiz 2 BRI  (HBSS)

(3) 10%FBS &4 o -MEM & IV COIEEERMBE (1%) TO 2 HEOEE (10%
FBS +Low0,)

(4) RUFord (0.25% kU 7S 2 -HBSS) T 1B vH¥FaN—g3
BIOME (h—F /3RO N Y 7 0##) (Try 3X 1hr)

(5) PUFoHTO8KEMA F 2~X— 3 (LTT 8hr)

(6) FY T UHFTD 16 Bl > F 2~—2 g »/(LTT 16hr)

et IR & LT, b NRAY MR Y & IV e,

EE (4) . (5) RO (6) OE&HEDHEA, 100,000 f~500, 000 8 OHME %
5ml Y 7Y U BBRPICRESETHEELITo, ERD (1) ~ (3) X}
VAR OBE, A%, MEE55Mo Y SO UVRBIZEINED, (4) ~

(6) DA MVRREDOEHE, MREZEEF 2 —TIZEDT,
-32-
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x%vzﬂﬁ%m&u%k%m%mﬁMﬁw?y72@@#6:&KiDmﬁ
L7c, T72b5H, &K 500,000 EOMEEZETr 5ml OEME 15ml DT 7
Fa—TWZBL, AVT v 7 AIFH— (IKA Works ) % FH VT 1800~
2200rpm/min T3 AN T v 7 ANBEEIT o7z, TDH%, 2000rpm T 15.55 =
DHBEEITV, EEERE L, EMBEOEREITH 70~80% Th -7,

2. MC 555

AEBHICBOTIE, M A F AL —RAESHREMP CRBEEE L, A
FLEL T —RAEREBMP TOERESL MC BE LS, MC EEBIZOWVWTIE,
Nakahata, T. et al., Blood 60, 352-361 (1982)iZE# STV 5,

MENAEABELGETLZ2OZESEDIC, BT 4 v ¥ak
Poly-HEMA (Poly (2-hydroxyethyl methacrylate) Ta— h L7, 77295, 600mg
® poly-HEMA (SIGMA #£) % 95% = % / —/L 40ml iT 37T°C TR L THEM L. 7+
YV 2lZHRML (96 V= VEERT 4 v aDBE A0ul/U=, 12 V= VT 4
YV aDBHE200ul/T =) | —BREBRIET,

MC (MethoCult H4100) (StemCell technologies ¥t & ¥ AFE) % 20%FBS &F «
-MEM (2B &R EE 2 %f%@ﬁ L7z, 7RO MC B33 O HE AR I8 BE 1T IR Rl £ oD %
E£5Mz D+ o7 MRFER %A TE 5 8000 HifE/ml & L7z, #MiRE MC b
ERONPBRERy T 4 7ICEV+2BE L, poly-HEMA = — M LR T 4 v
ValZB LT, BEBEH S DIZ, 10%FBS &7 o -MEM % 3 B B IZRAID MC 153
DEBD /108, ©->< 0 EEMLUE, |
- MIRRRE (MRS, ARBAD LRI Muse MRBEROMBR TH DD

Muse HERELH SERAREERMAAE L IEER) O/ u—= 7137 BBIZ{T>7, 0.0IM
O PBS Z BEHICHAN L, 2000rpm T 20 pfJE.L L, EEEHB TR, ZOLEE 3
EE L, MIlEZESE L, BEURLZMEXL Yy &2 101D 0. 0IMEHF bV X
TN BIEB L. 254 FH T R BN 7 CEE £ R -
Too BE25um LV REW, B FESHREEABBEUTNSD kU ST —F2EH
FABR D Z % Muse HEAQHH SEAEAR BRI & L CE 2 72, Muse MRS H RARKR 4R
BB OB R RITHBR OB/ T R CTOEMBE(TXTO MY R T —aHiE

fa) WX EHLE, MRHEOE., MREIEIZOREX IIrMb 6T 1HkaE
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LTH# 7z, Zhid. Muse Hifa B SRABER AR MRS HIZ & S 5 M DB D IERE
REABNIREZ 1L TH D,

t MESHRRICBWTIH MEEZERRS 74— F—HEBEENLRVESITH
BEL. EROFETMCHRET -, B3 A HICMRERMBBRERERL,
3. E—MlaEiEsE

BT =T 4 yak ETRDOFETpoly-HEMA T=— b L, 10%FBS & A « -MEM
EFRAVWTRAFREICT, BE—MREE2ZALENO Y = VIS, (AEEZRMEIC
TU = VHORBOMBBEZHE L, MESA>TWARNT =V, HDVITHEE
A2 TWB Y = MEEHAIA HERS L7z, #8548 10 B BICHRER{E (EB) (Muse HEAIH
iR AR RS R EHE Lz, TAZThOMBKICX LT3 EIDEREZIT .
W, —EIOEBRTIIRIK 250 V= VU LOBEEITo T2,

4. TAHY T4 AT 7 5 —CYet

H-fibroblast B4y & Ut H-MSC 45 A3 D Muse HllfE B SRR ARl 2 £
A B A K CTHEIBER L, Leukocyte Alkaline Phosphatase kit (sigma #t) % F
WTHELE,

5. Muse M3 B EMAREIFMASLD in vitro TO 4L

MC 553 XX —MAREbEsE & D 7 ~10 A%, H-fibroblast &4y & U H-MSC H
 SHEROREEERBERE TS A /R ERy MCEVERRL, €5 Fra—
MNEET 4 o aXEINRN—TIFRALICBLEILIZT7 BEEET D EMEENS
MBRRIENS B, BRI EIT 55 b 0F &% REMRBLFE5 8 & RT-PCR
ST L7z,

6. SeEREILF

HERLZ 0. OIMPBS 4 %/XF KNV AT AT € RCTEEL, H-fibroblast B4y &
Y H-MSC Ei 4y B 3K D & Muse AR E 43 X i Muse i B SR ARAR AR M Ba 88 & 3 L 4o
BEIZ L WED . OCT 2oy FRIZEDIAL 8 um DREIF 2 ER L7, ke
iz, E9F ra—F R34 RHFZALTEEL., RFHEBILESTICTH L,

1 &#ifk L LT, Nanog (1:500, Chemicon #£) . Oct3/4 (1:800, KFRA% Dr. H.
Hamada X Y AF). Sox2 (1:1000, Abcam ftL). PAR4(1:100, Santa Cruz #k),

SSEA-3(1:20, DSHB ft) . B 7 7 F > (1:100, Lab Vision #£). neurofilament
N . _ 34 _
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M (1:200, Chemicon #£), a~7 = N7’ & 74 > (1:100, DAKO ). = ¥ A Numblike
(1:500, Y 7AN=T REV 7T ZAa® Dr. Yuh-Nung Jan £ O AF)
RO type 1 =5 —4 2 (1:20, Southern Biotech #) izt 4 B HiikE A iz, 2
WHEE LT, Alexa488 Xit 568 L v U —F LI ¥ ¥ 1g6, Hiw v X
IgG Xid#Hi~ 7 R IghM Hifk Molecular Probes #£) & VT, REMBILEDT %
To7,

7. BEORE

H-fibroblast B4y & Uk H-MSC B4y Fa 5 Muse HRGEA SERREE(RRE MRS (Muse
A AR ER SRATAR A ARAIAR SR 20 b B — AR 2 B V) FFEE Muse AR EDSRIEAR AR A A bR
EHREEDHZELE1I~3EBEVERLEZDLD) b OHFEMA (clonally
expanded cells) D&% % quinacrine—Hoechst Y64 iZ & ¥ 3R7E L7z,

8. REFAE~ Y ABE~DOHEDOEA

A MME 4y, 3F N2 H-fibroblast 4y K& O H-MSC 4y H 3 D E Muse i fd
53 B Of Muse #HAR B SRR EARBRRSE 2 AV 7o, B Muse MIfRE 4y DIHE . KEF
ME) o RBgNELZFMU, 0.0IM PBS T 3 EI¥EE L7z, Muse MifdH RZE
BEAKERIIABE b MC 5538 %> DRI ISR PBS T 3 EBEH Lz, 1 X10°[EOMAL%
PBS IZE#E L. NOG <7 & (E4&Fi4E) (NOD/Shi-scid, IL-2RyKO Jic. 8 @M.
MEEAN EBRFWFRFRFTLIOAF) ORBRICHITAAI/aFa2—T%H
WTEEA L7z, Muse MIIG B SRIBEREREMISE & IV 56, L — 3t S ERMSS
D3D T T 747 T FEE AV T, 50 80 Muse #AL B SRARAR AR ARSI % B
0 . Muse S RIS MIDS O b — 5 LEREE LEOR TR 5 2 L i
L0, TREROBEMROEHEEEZRE Lz, BEOKE. 1.5X10° MK/
Ll THEZENBEEIN, ZOREERRLER > TEREEOMBEED, NOC~ T
ARBRICEA L, vV RIIEAG » ARICERIZH LT,

R LT, 1 X100~ 7 X ES fifa (BHAR) RO~ A bvAf Py C
JLE MEF (v 7 AFRME T — & —HERD) (F&tExtBB) % SCID v 7 AREEICEA L,
A 8 BRI ERIH LT, |
9. NREFEBHMEIC LMD SR E ST

\
H-fibroblast @45 & T H-MSC E 4> B 3 D 5 Muse A 4> & O Muse #ll i3 B SR
-35-
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MR OVWT, BRELRBEENXRFTMEL AV TE b MSC, #BRHMEFM
fak O MiaZR EOlas A 7OBE 21T o7,
10. EFEMBEICLI2BEDHEE

Muse FIRE B S ARAR AR 4% M B B  H-fibroblast 4y K& O H-MSC &4y Fa 3 > SSEA-3
44 4B B O SSEA-3 IRMEMIR. TTNT b b ES MM OMMBISE % DA BEIC & 0 £
B, 100mM Y v EERy 77— (pH7.2)H 2.5% AV Z AT AT E KT 30 HREEE
L. 1%ZERFICEEL, 1’ GV, PBS THEH, 100mM U VB Sy 77—
(pH7.2) 1 2 %0s0, T4 CT 10 pHEFEAE L, VU IV EEHEKTHEER., 5
D2 %EEEY 7 =N T4CT20 HERE L, ZEKTHEER, BT E
50%. 70% XiZX 90% =% / — N Z AW T 4°CT 10 SyRIBEA L, BN T 100% T &
J—NEIEIRBT DI EICIVERIIHRALEZ, oMV FLEBETa
LT NRBIERL, B Ly 50% =R RF L0 Hiz 60 4iaE
Lic, 2N EMEER TR LI ZaB L . 60CAH—/"N—F 1 FTHEILES ¥,
L 13 70~80nm DJE & TERLL . CCD 4 A F 4 & o 100kV EFFMEE THE
L7z,
1 1. Muse #ffc H SR AR (A0 ik i B S oD 248 5 B2

H-fibroblast 4y K& UF H-MSC [B 4y 3k 0 Muse #li g B SR IRAR (4R M AR SR IZ D\
THIRBEOBLEERE ZRE T 5 DI T E D Muse MR B Sk IRk iR A 51
EOLEDOTD 6 VAT L —NMNIBL, 15 5EORN) TP MBEIToTZEIZ
HIGA=RA 70Xy NEAWTERY T 4 7 &21ToT, MRROEZFHIL,
FTEDEER#% Z i< &b 20~30 18D Muse FAAE H SRIRAR AR AR ARAR B IC DV

T LT,
1 2. RT-PCR

BAEMRES (24 7 =V A ff—ﬁztiﬂo)ﬁ'@ 10, 000 #fed) K UM H-fibroblast &
53 B OVH-MSC B4y (24 7 = VR — LD 10,000 #AE) B3RO invitro TH
— Muse G B SRIRIR BEMERE L O L LM (1 ~3 %A 7 0) AW,
h— % L RNA % NucleoSpin RNA XS (Macherey—Nagel ) ZAWTHH, BRL,
18 ¢DNA % SuperScript VILO cDNA Synthesis Kit (Invitrogen) % B\ T

®WL7, PCREMIBEEI AR T A4 ~—%8&5 L. Ex Taq DNA polymerase (¥ 5
| -36-
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NAFH) BAOTITFoT, AT I v—ZUTFOEBY Tho i,

BB E LTI, a-7= b 7uFA 0754 <—Z20 Tt +ikIEATIR
(Clonetech #£) Z AV, ZHLSMidk F5E4LfE (Clonetech #£) %AW/,

1 3. EEH PCR (Q-PCR)

AR MMBIE 4y, H-fibroblast-1, H-fibroblast-2, H-MSC-1 & U H-MSC-2 Hi
KOE Muse MIESR O Muse HIFLH KESRE (RAIRISAS & F— 4 L RNA %
Rneasy Mini Kit (Qiagen GmbH %i) oL V#E®, cDNA % RT? First Strand Kit (SA
Biosciences #t) # HWWTHA M LTz, 77 A ~—id SABiosciences L L W FFHE L |
7300 real time PCR A5 A (Applied Biosystems ft) % i\ CTEEH PCR 217
Sl /ol T —#IiL A AC, ik (LivakKJ et al., Methods 25: 402-408, 2001)
&0 L7z, | |
14. DNARA 27 a7 A5

AR MANE 4y, H-fibroblast—1, H-fibroblast-2, H-MSC-1 R U® H-MSC-2
D E Muse AL 53 B O Muse MK i SRESEE (R MRS, T ONC 4 4 OREH E
et bR M BB 5B E Y% AV 7z, totalRNA % Rneasy Mini Kit (Qiagen
GmbH#E) IZXVED DNAA 7 BT VALV LT (FHT A4, 7
LA 7 F i, Affimetrix Expression Console VI.1 Y7 b7 =7) 12X v 4L
BL/)—~<7A XL, Pathway Studio 6.0(Ariadne genomics #t) Z AWV TH
HEGHNRBOONT-BEFE2ELF A e —0BREMN I T IY — |2 Y 4T
L BRI T ALY LS MVA I EBBTEY I RS Y L S OFEEANT,
BLEFORAEEBNCESNWTa2—2 Y v NEBEEZ AW TIT>7- (SaeedAl et al.,
Biotechniques 34(2):374-378, 2003) ,
15.%ux§—€ﬁﬁ@ﬁm

H-fibroblast H4y K& UF H-MSC B4y 3K D & Muse MAIE 7>, Muse MARHSEALER
PRASHIR 5 & Of Hela MBf % I\ 2, 7 0 2 5 — P15 IL, TRAPEZE XL telomerase
detection kit (Millipore #£) & Ex Taq RV AT —¥ (ZH T4 F#) % H
WTHRH L7z, ABER~A 77—k ) —&— (TECAN #) ZFAVTHIE
L7z,

1 6. Bisulfite (HEREA/KFEER) v —F X
-37 -
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BEALE AR E 5, H-fibroblast H%y K& OF H-MSC HE 4 HE D& Muse MIMRE /S K&
X Muse #0 H SRR GBS 4 B 5 el 3R 0D 1 pg % /) A DNA % CpGenome DNA
modification kit (chemicon #£) THLE L7z, DNA % QIAquick column(Qiagen #t)
THRB L7, & b0ct3/4 W Nanog B0 71— F fEE%Z PCRIZ L IR L.
PCR M % pCR2. 1-TOPO F iz YT 7/ u—=r F LENRENDY » FAIZ2WT 10
- ETEMSA=AN—HFALT S5 v— 2 AVTEIIREL, Tut—44E
WD AFNALDRREZFH~7-, PCR HIFIZIX, Shimazaki T et al., EMBO J,
12:4489-4498, 1993 IZEBBD T T 1 ~— % A 7z, |
1 7. & MEREEHEED DO Muse AR H SR (AR B BE T R,

3ADBEANL D MEBEZME (ALLCELLS X W AF) 2 b BRI 4y
% Lymphoprep Tube (Axis-Shield PoC AS %) % B\\T£H, 8ERIDERR |
VP B EIT o BRI MC B AT o, E- M) U VB A PICEEZ
DEETUCHEIC b H - T -7, 7 HEICHREERE LR,

18. MACSY—F 4> | _ .

3ADEEANS DL FEEEEHIE (ALLCELLS 4 X 0 AF) R0 S MM

5B D105 Hifkl v A 7 mE—XDarVaf— bEREEE, S # T A

(Miltenyi Biotech ) ZMWTY —7 4 7 L7, (D105 BtEMifas 77 o v
a1 (MZERMIEEE) & LTED, S HIZCDI05 B % HT CD34 LA R UL
wu?ﬁ%wﬁé%&737mf~fmjy9;f—L&4y%;&—pb\ﬁ
BEY—7 47 L, CD34 BBtk - CDLIT MR (7527 v a2 ; s
i) KX CDI05 Kbk - CD34 FAHE - CDIIT IBHEAII (75 7 2 a v 3) %78
7= (F4) , DY A% SHEMORERE R Y 73 VAT 72 12 Muse
R B ST AR A S O R 2 BIE LT, |

19. SREEBREE ,

~ v AFEE % 0. 02MPBS H 4 % /%5 n“\/I/AT/IQ?*t F‘%Fﬁb\fﬁi‘ L7z, BlRiZ
FEROAFE LT 10um DEETER L, 7% 0.02MPBS T(S‘E{% L. 20%
mmmm(ém&)%ﬁﬂy77~&%w17my%yﬁbt&m%ﬁm%mé
SO LA LA > X a— b Uik, Bk 1 RAEKIE, REREGT 7 Fo

fufls (1:200, Lab Vision ) . HT MAP-2 Hifk (1:200, Biogenesis #) R U#ia
' -38 -
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-7 x hFuaF A HE (1:10, DAKO#t) ThH o7z,

2WHIE L LTIE. Alexad88 X Alexa568 %4 LicHiy#% IgG HLiA,
Alexab68 & #EG L7z~ U A LgG nEEZ AW DAPL FET TGS, 7
Mt = 3 s RS S AT A Clsi (=ay) 2HVWTHELRL,
20. 7u—H%A FA N —RUHMBRY —T 47

MaEz 7 4 a2 ) Y AR CD11c Hufk. it CD29 Hifk, Hi CD34 Hiik, Hi CD44
PLik. P CD45 Hufk, #1 CD49f Hufk, #1 CD54 Hifk, Hi CDT1 Hifk, Hi CDIO HLik,
PL CD105 Hifdk, H1 CD166 HLik. HT CD271 itk X ix#HL vWF Hifk (Beckton Dickinson
#t) Xix#Hl SSEA-3 Hiifk (Millipore #£) & A »F =2-X— b L7z, $i SSEA-3 Hifk
ERAWLIHEE. MR S HIZ FITC%%H? v b IgM Btk & it 72, 2mMEDTA
RO 0.5% Y SMBETAT I BFMUEALY Y ARV~ XY AEEER
V™ 0. 02M PBS % FACS #ifb &R & L THV /o, FACSCalibur (BectonDickinson)
12XV CellQuest ¥ 7 b = 7 XIXFACSAriaiZ X W DIAY 7 b =T ZAWVWTT
— Z RN BT o 7o, #MEE% FACS HLAEMIRIR S TH SSEA-3 il b A F o ~— b
L FACSAria (Becton Dickinson)iZ & Y KJiti X U8 4 way purity Y —7 4 7%
— RNCY—T 47 L, MRRDY—FT 4 T HToT,

1. HEEHEAT

¥, EHESEM TE T, 7 —F X, Bonferroni iEIZ KA —XtHE&IZ LD

ANOVA Z W T L7z,

A. H-fibroblast &4y & OV H-MSC HE 43 D R k L R Fl& _
H-fibroblast B4y & H-MSC EO DR b L AFEOBERO—Fl 2K 1177,
ARVRARIBERNT v 7 Z0BH%, WY AT —REIC XD AR A
BL, AFREFHE L, AMBEZEIL, 7 AMOMCERICE L, & (2)
DFE. REOFEMBAEEL., EMREIRZEI XN 577z, Muse HIATH K
%%%%%%%ﬁﬁi<ﬁﬂf%&#otoﬁl irmmmdmwmm®JT
~LTz,

6 ST, H-fibroblast B4y 16 BE kU 7o L AL K U8 H-MSC B4y
-39
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DEKEMDO NI T UV AENR LR LT TH - T,
Eﬁ&@4ﬁ@wmc@ﬁ%%wfﬁﬂbzwiﬁ%ﬁok&:6\ﬁ%@@m
BEDLN, BB (b PREMEZMRES) 1I28WTiX, Muse MR H k&

PCT/JP2010/062480

AR AR SRILER D e b o 7o, REHNLBRELER LITTT

=1

H-fibroblast, H-MSC R Ut MR EEEKDO MCEEEBICBITA X ML AR E O 4 |

TR IR O Muse #4078 B SRS (kR K B 30 O 76

H-fibroblast-1

ARLRAFIEEDOE | MC 1BEIZHT54R
LA (>25 pm)E BR(ER
FE (W) M=t T 5 %)
1| |EMF 30,000 75 7
2 | HBSS 2,000,000 6 ND
3| 10%FBS+Low0O, | 30,000 99 8
4 | Tryp 3 x 1hr 2,000,000 0.3 6
5|LTT 8hr 2,000,000 1 15
6 | LTT 16hr 500,000 5 20
H-MSC-1
1| #&mE 30,000 44 5
2 | HBSS 2,000,000 2 ND
3| 10%FBS+Low0O, | 300,000 99 8
4 | Tryp 3 x 1hr 380,000 0.9 9
5|LTT 8hr 380,000 10 21
6 | LTT 16hr 500,000 3 14
b bR BEEEK
5 |LTT 8hr 300,000 2 0

-40 -
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6 |LTT 16hr 300,000 1 0

ND (not determined): KEDFEMEAFIEL ., AMBEINRIMEI > 72 7c®,
Muse #l f B SR ICER A AR M AR 2 BHAI T & 2 dr o T2

Muse ¥ i SERERE A AR ARBLSATU H 9036 s B ST 4 5 & . 16 BERY (H-fibroblast
E5) RS (H-MSC %) O YT U MEM6 2OEMEOFH TR G HHE
BWTHodEELZDNTZ, 16 FERI XX 8FFE F Y 772 L 4E | 1800~2000rpm/min
TO3IHMORNT v 7 ARV 2000rpm 1 5 53 OELIBED —EDOBIEE Muse
WEOBBEDOTDOERE LY 7L V0B (LID L 4&MT 7, RAF v 7 2E
% oM O EERITH 10~80% Th -7 (K5),

B. Muse #HiAQ M LR iR AR B 0 1) B R 4

ARERFNZIB VT, Muse MIRERMFEFRMBILOHERLZELRIT -,
H-fibroblast E4y & U8 H-MSC 4y Hi 3K D & Muse B 4y b 00 B — i 0D E 3
®IZ10~13um Tho7z (M6a), ThbOMEE MCHEET S &, MEIISEE
Bt LTz, BETHEEINTFTROHBOY A XiI/hEL Y, 8~10um O
MOWE SN S SMIBAR R~ CERENE (B7e ROTE), TREROME
DA X ESVBIE, MO Lot b ES MIBICER LT (M6b R O60), 7
HEIZ, Z3EAEDZMRIIZ 26 un LV RE< 2D, EE100~150um il
Too ZMRBBMITES MR LBLLIEABEZRE L W, ®255um D7 4 VF—%
WHZEIZEY, 25um XY REWEEZER L7 (K 6Db), H-fibroblast B4y &
U H-MSC [ 53 100 18 o Muse #i AT B SR ARER (B AR AT S £ T OREMRIEFIZ XY
I3 & A ¥ D Muse HKD I SRITHE AR 12 2 BEME ~ — 5 —Nanog, Oct3/4, Sox2,
PAR4 B TN SSEA-3 BB TH B Z By, TAI Y T4 AT 7 ¥ —BRET
LM THo (Kbe-g), 26um KV/PMSVHRHROES, ~— b —i2fkH S
NEBPELINBVBERDY ., ESEE~— I —OREFIIAObDv—I—
WCHRBI 2 RE— 2RI RVBEbDHoTZ, DI, MIEBOHBRITILLAE
Muse MUABEI B L TV D BB H 2T,

FRBERLD, BER 2 2B A HZHEIEE | Muse AR HI SRIBER (RAR R fa 3 &
-41 -
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L7,
C. t FEER@IMES 55 RS b MBSO

AEEBA D LVRIZBRENTLY . BEEZRT 5 LRIRRE OB EEL
EhdzEeBmonTVnS, RERFIZIV T, H-MSC E 4 % O H-fibroblast &
DICHEADHFETA NV R ENT (EMFELE, Hank's Balanced Salt
Solution(HBSS)IZ & 5 AL¥E, (EERAHE, b—F /L 3kHE., 8RHELIT 16
BRIO R Y T MEE) AFELEMBEED, ZOEAFALELT—Z (M)
SHEM T TEREER MCHERE VD) 21T\, & 5IZ 8000 HEfR/mL DFEE T 7
H & MC BEEZIT>7 (M7-1d), £DORR. ZRXTHREE 150un ETOREL D
KESOMBROLERNBD bR (B7-1e R £). M7-1c¢ it
H-fibroblast-1 BE/ D MCHEEN O B HDREEZ, K 7-1dix7 A BDOREEZT
T, 16 BRI Y 7 U ME % 1T o 72 H-fibroblast B4y R X8 B h U 7
VIBEZAT oI HMSC BBV T, ZRbE OMRBOFRNED bR,
7-1e RO f IZ H-fibroblast-1 EZ 2 b S N7 AR (Muse %wﬂéﬂaﬂéﬂlﬁ
PREkEAAS) ORIEZRY, K7-1le X MCHETRAHORETHY, KI7-1f
THE—MROZEEE IOBBEDRETCHL MEARE VA AT LT A NVE—%
N T E L B ML S 5007 21T - o, BAR 25 um % 8 % % MIFA5E IC Nanog,
Oct3/4. SSEA-3. PAR-4 K TF Sox2 DL REMBMIE~—I —2RHHETHY (K 7-
2g-1), EBRTNADY 7 RT7 7 Z—CRETHBHEOHM (K 7-3n0) NKRH
ENT, Zh b DM SOV TEFEBEL AV THRE L L Z 5 H-fibroblast
B 5y K& ONH-MSC B 43 7 H AL L 7= MBRBRIZ 36V T LES #RRA & RIAkR D%/ MR B .
MIENBEOREY ., BFDO 1 2FLLIZ 2 2OBEKXRBE/NMEDTEE &V ) R
RBHLNTZ (R7-4pr1),

FEAR D H-MSC 4y & Of H-fibroblast B4y 6 BREME~ — I —BER T A0
V74 ART 7 ¥ —PREBELRTHBRL ZEER TR LB ML RHL
7o REBEESLIX., ZH LD %E Muse #A (multilineage differentiating
stress enduring cells) & £ At 7z, 16 BE O ) 7> v MBE - 7=
H-fibroblast Ei4 R X8 BfID kU 7' VAL % 4T o 7= H-MSC B4 0> bR L 7=
MLEM % TE Muse MIAAE 4 (Muse—enriched population)) & FEUX. L&A

-42 -
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LEEE B REEELE 25, & Muse MES D 9 ~10%I28V T,
FRB DK (Muse 1A B AR BE : Muse FI A M SEARRE (R AR HERRBE) RO bz,
SO L. B Muse MISE AT LI 9 ~10% D Muse MBI Z E 5 - & &R L
T3,

BB L 72 Muse MRS DBIBIZ OWTHAAL L 2 5 HEBB% 1~ 2 B B THi
DERMBEEIN, MEIZ 10 BEEETIEIN LS El@éy\%%}%ﬂ,ﬂ,ﬂ'ét%ﬁﬁw: (K 8-
2), LML, 11~12 HEIZIIHEMEEEIIETL, 4 BEICEZ150umDRE S
DRNIS AT AR & 72 B A CHITE A L U 72, Muse MRS E SRPERR AR AR & 5
HONYTUURBTIELIESIC LE—MEE L E—RiESEETo L 25,
MR AETE LS, HAEE I SHAYN S ~7 B LEFBIENEETHY . #
WS & > TS E b EE SR (B8-10 (1)), 2O &k, oh
HOMBBROEEMAFIRSh, —BEEMETT5 &, BEHZRICBVT, #HH
CEERBLERELIECVWI EERT, LALARRS, BE—00 Muse #AD H SRIRAE 4
M x R RICBT L, HMEAEBE Lz, 5~7 B, LEBH/INEAEO RS
HIRARE (3000~5000 MRA) #5500 R ) XU MBTIELIESIZL, MCHET S
LK 40%DBETHIRBROBRARBD ORE (KM8-10 (2)), fMEEEDX
F—nNEILIZEFTHS~I0XI0MIZE L EZ AT, M) FV o TREFHLE
+5 &, B Muse #88 (2nd cycle) &R L. # 10%DE T Muse #AL B RHE
BB ERRLE (K8-1), MY 7Y TORBMQE-ZEREE-HE
EEZSHERVELEZE LS, TRAZROBARICEN T, FEEOHER T Muse
0 SRR AR R MR R R & LT, Beycle B O Muse M B SRR RS 4
I B W T B — I —ROTAHI Y 7+ R 77 Z—FidBETH o1,

INOCOBRENERBREZRILERELHMEICESGD TRV L 2HERT
%= DI BIRE 21T - 72, Muse 8D B SR WRAR A% AR I 52 B S D #8188 (clonally
expanded cells) KBV TR EBEF R ZH L, e b bR D R IR B2
ol (M8-3), THOZ LKLY ERRMBIZESZBARTHSLZ LETT,

LROERIT, Muse MIAREDER (AT Y=2—TA) AL, 70—
CBBEF B & &R LT B, Muse SIBLIZ. Muse MRMI-Muse #AS 6 SEEAE A% 4D

-7 v — O —EDY A 7 VXV EET D, - T, MERMRER D
-43 -
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HRED Muse fIBZBEZENARETHS L FRIENS,
D. Muse #fifz B S RAR AR M R 58 0> 3 IREE M A~ D 531k

SALBE R TN D B 123D B— D Muse MR H SRIRER KRl 2 ¥ o5 F v CTa—
FLEF A v alcB L a®E, THEICoTRGT 7Ty (HEEv—
=) FRIV (FEEv—H—), WET 4T A h-M GMEE~—H—), a7
zh7arA4y (WRE~—I—) ROV A N F73F 0 7T (ARE~S—T—) »
i&hic(B9-1a-—c), RT-PCRIZL D, 1225 3H A 7 VDHEERZLT > 7 Muse
R E SRR AR AR SE (51 55 3cycle) Xa 7= b7 a5 A4 R GATAG

(NRE~—T—), BIEEEZ /X7 E2 : MAP-2 (FRRE~—T—) KT
Nkx2.5 (FPRE~—D—) 2EHALTWVWE I ELRERINEN, BLEOD
H-fibroblast XIIMSCEIETF o a— b LT 4 v ¥ a2 ETOBETH LR
BHOLNRNoT (B9-2),

& B2, E Muse MIARE 73, Muse #BAQ B SIEADAR AR KR M Ao 58 ) OY ES MR % S E R
EXVADERICEAL, 77 b—~ (FHE) 2T 20E02ENDTZ (K
9-3e), MBMFEREDORER, ES M TIET R TOT Y RIIBWTSHELURNIZT
T h—~DOEEABBED N, LOALRRMRL, E Muse MIfBEIZSTiX1 3810
BH T, Muse FER B SRR AR MRS TIX 1 1T 1 0BT . W 9-3e iR T & D
W, BEES e MlROEF L, BxolE~D0okBBD o, T T b
—=ixA < b 6 »y AE TE Muse MATHE 4 & U Muse A8 AR H SRR (A 1R A0 Ao 3R
DOBHEBIZBWVWTERSEED oo, BE L MBEIIHE FI b
Ay RYTHEICE > TEREND P, 200 OMIBIXRRICHATE~ — B — (F
B’TZA4TAR), ARRE~—D— (a-T7=xbFuTA4Y) ROHFRE—I—

CEEm7rFy) 2RB\THZEnmERINT (KI9-3f-i),

INhbDFT—# ik, H-fibroblast E4y, H-MSC 4y Hi 3K Muse A2 K& U Muse #8
B B SRR AR MBS in vitro TH in vivo TH 3EAEICMELBS Z L %
ALTWA,

E. E&H PCR

ZHRERVODLREBICEE Lz~ —I—DREBEZK 1 01Z°R7, Nanog DHIH

1. B Muse HIRRE 0 R OHIIRZ 5 X Z —lZBWTIE, EABMBIZHENENIZE
-44 -
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EmL oz, ZREMBHEEOEONIZE W TIE, Nanog IXZFNIZERB LW
(Chou YF et al., Cell 135, 449-461 (2008) ; Bui HT et al., Development.

135(23) :3935-3945 (2008)), Nanog & [E#RIZ. Q-PCR T Oct—4 (L~ ¥ R ES #ijg

BT ALY Fu s S5 I S ESVTIEY (Bui HT et al., Development.

135(23) 3935-3945 (2008)), %> T, Nanog KR UMBLDZEENE (pluripotency) <

— I — D3 EIT pluripotency (2 & o THFIUIEEETII A2V,

F. E Muse MIRRE 53 & O Muse #ifR B SRIMRARMRBEOBE FHE

EBPCRIZE YV ZEEER OIS ILREBICBEET 5V 2D~ —H — & Muse
FREE 77 R O Muse MR HEEREFRMIAETT v v Fab—hbahTWNBHZ
LARARE, B Nuse SIE A ERO L 3 12 9 ~10% 0 Muse HIIE & A T
HIZBE 72 23, Rexl (ZFP42), Sox2, KLF-4, c-Myc, DPPAZ (developmental
pluripotency associated 2) . ERAS. GRBT (Growth factor receptor-bound protein
7) . SPAGY (Sperm associated antigen). TDGF1 (teratocarucinoma—derived growth
factorl 73, EABMMAE S ICHSTHEICITEEICT vy 7L ¥al— &R
TV 7z, Muse #l A SR ARAR (AR Al R R 12 38 v Tidk  DAZL (azoospermia—liké) . DDX4

(VASA), DPPA4 (developmental pluripotency associated 4), Stella, Hoxbl,
PRDM1 J T}F SPRY2 (sprouty homolog2) 25 #EALEEMAIIZLL~NTTY v 7L ¥ 2 L —F
ShTwnE (K1 0a),

H-fibroblast Hi53 & U8 H-MSC BEiZ EHIED ﬂﬁ&&ﬁ#ﬂm@ E 4y, E Muse fA2E 5y
J O Muse 40 B SERERE (RS4RI 58 D2 1A EY 7‘;15:13%%%%\ b N ARAH I B AL A
CEoEavbhe— e LTHEBRLEEZA, EAEMRES . B Muse MIRHE 5 &

Ot Muse HERRESREERASHERBOM TEOPOBETFICBVWTRER A — D
BB HOLN (K1 0a),

& Muse MARE 5 & U Muse MR B SRACER IR MRRBRICI 1T BT v 2 7 — B IEM
HED 2Tz, TOZ L, TR AT —VIEES Muse M OIETEEIZ £ i3 LB
HFLTWARNZEEZRLTWS (B10b),

G. DNA~A 7 a7 AL 52fERTFRE
108 7u—70v7T Y HESHE, b Hﬂéméﬁﬂmﬂ (RRMExtR) | HEALHE

#HRQE 4y . H-fibroblast B4y & O H-MSC /\Ehsté@’é‘ Muse #f i 1B 53 K Of Muse #f
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B SRR A DWW TiTo 2 (K1 1),

Elo, DNA wA 277 LAI2EY, BELTWAAF NIV FZEERUTES
A VFBEEEY I T v T L,
H. A&IZB} 5 Muse MBEOFE

ERIRLIEHREFNT, REREEMRZAWTITo 72, MEEZREPLGEIRY M
LCHELESE, ERNLIRRIBELELE 5 DT, Muse MAZR Muse
FU RIS MR T —F 4 77 7 NRER TH S AREMEEETERL,
ZIT. b MEERTRDLE MERMIRD D EFR ARV TEEE Muse HIL B SRAT
BRI R RS T L R RA, b NERERIES b MM E S & EE L
EHE MC 3538 12455 5 (naive hBM-MC), & BV MIS8BERID R U 7L ABEST
o T2 %IZ MC 353824t U7z (8hr—hBM-MC, kU 7T U ALERH% O BEEEHIRRE 4 D A TF
BI2H 3.5% T o72), 7 B4 . Muse MK E SRISKE S REMELSE OO T A 55 FEALTR 0>
naive hBM-MC Ti3#9 0. 004% DR TRD H i, 8hr-hBM-MC TIIH 0.3% 72 db
LR IBBOHRTH-7- (K1 2a), Zh DD Muse FIAE SRR ARSI
TN T RT7 78 —BREEHETHo77= (K1 2b), EIED naive hBU-MC
R U 8hr-hBM-MC FH 38 0 B — Muse #H2 B SEAEAR AR RIS s & 2 1 — o #9587
ﬁ@®RF%RKiD\a?71F7D?4>3GM%\MPQ&UNMZS®%ﬁ
REBORE (D13). ZhbOBER. b FEETIC invivo KB T b Muse
MIABFFIE L, SEERID R Y 7 L B TEAL L Muse MR E SEEAR (A 45 MRS 51 %
TEREREDZLENTERZLEZRLTWVS, E6IZ, BEOELL DF A TDHKA
F1 T, Muse #BAEAS CD105 BRMEMIERMBESIZB L TWDH Z EAER I,

EROX I, b MEBEEAES S EEEE L EEMRE S o ELE
hBM-MC ORI I1L 0. 004% L E L Eh o7, HEEFOMBIZEB W TIX, MR
EFAOHBRNELED ), RENDBELT o COSHEI, B8NS HEE
Ul AL ER & 1R 72 5 Muse HEAL B SRISKE MBS R EM 2 R & %
ZbhB, THERERT S, WOT, b MEESRAREEEL, MR NSC &
EUR L MC 553 21T o7 & 2 5. #90.2%D Muse AMAL i e HEARE A A% AR B SR T F 23
B, ZhbOFKMC & & HIc 2 B XL 5 E#kEEE L& = 5. Muse

B HR SR AR AR AR R T R 2D R AL AR B 53 1k LT 0.5% ~1. 0% %
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NENER U, EAE D H-fibroblast B4y & 't b MSC E 43 DY 1. 2% 25 Muse
AR B SRR AR 2 TE R T 5. T DO RIT. Muse HIlEO X 5 X b L
ZMHMEEE T HHITEARIEEED invitro BEEBETEY . ZOZORERME
REBMRESPERENR» O EEREBE L-EZMRES LV I VED
Muse M i SRIEKE RRERBRISETR RN % 7 L1 2 & & F% T 5, |
FREIT MSC, ¥EMRARAT, W&ﬂﬁ%ﬁ@%@@%&wwéﬁaogwﬁ\m
Muse MBI A 2T 2T~ B I, b NEBESAIEH O BB Ui MZMIRE S % |
CD34, CD117 (WFN biEMmM&EpME~— N —) RV CD105 (MERMBED < —H—)
WXt 552 AWVTEEMAC Y —FT 4 VI L . E4 DOE5%Z 8FE Y 7
UMEL, 7THHEIMCHEEITo 7z, CD34 BB, CD117 BB E 4312 1X Muse AR
m%%%%%mm%ﬁ&&AE&&én&motﬁﬁm4@@pmw@ﬁ£M%
PR 4312 13 CD34 2%, CD117 FafE. CD105 FRMEE 5y D 50 fED 7 5 A ¥ — DK
BRD BN, ZORRIE, Muse AT IEIC CD105 B ERMRE 5 FICHFTE
THIEETBRLTWND,

I. MACS Y —F 4> 7

EHEZMEBE O » DTN TNDT7 57 a v OREKRE, 777 varl
(CDI05 Bt 7 Z 7> a ) TL18%, 7727 a2 (CD34 B - CDL17 Bt~
T av) T85%, 777 a>3 (CD34 [tk - CD117 f&fE - CD105 fatE 7 5
7var) T8.T%Thol, 777 arl, 2RUO3OHMMMHEREIX. £
NENO0.5%., 0%K0.01%Tholk, -T. 777 a1 OMRBEAFRK
RII757a3r30K50ETHoT-,

J. FACS Y =T 47

—flL LT, SSEA-3%~—H—&L LTFACS V—FT 4 T &H{ToT=,
H-fibroblast J& OY HMSC @i J5 42DV T SSEA-3 B MEAHH AR & O SSEA-3 R& ARG
£ FACS Y —F 4 71 K 0 4B L. B—MIARSBIEIEIC Bt L7, SSEA-3 MM
B D#) 50~60% A5 Muse #l i B SEARAR ISR AERR SR 2 XAk L 72, — 5. SSEA-3 &4
FAR T Muse HAE B SR ABER (AAR A ARSR 2 FE AL L 22 2 2 T2,

K. Muse HH}2 D KK

FACS 3#ric & v . MEXNLER H-fibroblast B4y & Y H-MSC E 43 XM E R MRICH
-47 -
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45 (D44, CD49f, CD54, CD90, CD105 BEMEDE S 2 ETeZ L Nb oz, L
L. CDllc. CD34, CD45, CD71. CD166. CD271 RUXT7 # Y EAT T K (vIF)H

X TH oo, B Muse MIBRE/3IC I\ TiX, CD44 KR CD54 fatE e e o 7z
SSEA-3 BBHEE 47134 0. 7~1.9% Th -7 (K1 4),

SSEA-3 IZREHEDT—A—D 1D THB DT, EMED H-fibroblast B K
OF H-MSC E 43 F D Muse #lifa I SRIEER SRR E (§9 1.2%) &UE Muse
HfRE S CORKE (9 ~10%) 1, EH LD SSEA-3 DGR (AL faE
3iEK0.7~0.9%., B Musé MIAE S TIL 7 ~8.3%) Il TV 7=, SSEA-3 DBk
FIiX, Muse MIREOHBREEZ TR L TV DI HEENH D, REMBIEFICLD L,
ML D H-fibroblast 43 K& U H-MSC Ei4y H @ SSEA-3 [GHEHIAR DO EIL 1 %Kik
Toholz, £IZ T, H-fibroblast Eﬂéa\&o H-MSC E 5y B3R D & Muse ML & 537
O SSEA-3 B3tEARINE Y —T 4 7 L, B—RIEEREIT o7z, L ORR, SSEA-3
B AT D 50~60% 75 Muse MRS B SRIRAR AR MARBE 2 TERL L7z, I3 E Muse

HARE 7y D Muse AR SEIEFR IR AARBRE R DK 6 ~ 7 7, EALE KR E 5 D
Muse 0 A S IRAR (B R HB R B T AR D #9 60 1% Td 5, — 75 SSEA- 3 [EEME DM IRE &y
A5 1% Muse FIRL B SRAEAR R MR OTE RITR D b2 h o7, FACSIZL B Y
—7 47KV EL . SSEA-3 BEMRE S HROE - N L 7 v —
HFEIZ LV E SN/ (3,000~5, 000 L) D SSEA-3 BEMERITH 456% T -
7o (M15-1a), ZTDZ&IiX, Muse MIZHRIRRAFHBRIL OB K BREIZIB
T IEFREN MBS L TR Y . B— Muse MIFH SEIRER SRS MR D & v —
BV THORKTHD I E2RR LTV D, RER. TS RICES LT
| Wwanzk 7b>%u 53TV 5 Numblike i3, 2 DDME~DFHDE\ER T 1 >DHkaH
@&Tﬂ'ﬂ‘é (B15-2b), ZhbDFERIT. FERFREMIISZAS Muse HiAD
DRI LT\ D L 2 RET 5,
ETHEMBEBRIC LY H-fibroblast By R URERM b Y 7o VBRI Y —
T 4 > 2 LT- H-MSC B4y 1 3 SSEA-3 R MARIC B W T D ER & Ml E + D/ g
NEESN, MESEEERZI TS LARENT, L L, SSEA-3 [RMEHE
LR OM TR ON BN RETIR DR o7 (K1 5-3c KV d),

SSEA-3 (Bt fRfa D BB M X, BEERIZB W T H/R I L7, SSEA-3 &M A H|
- 48 - '
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FEBRLILGE. SSEA-3BBMEMRES *BE L2568 tl:/\'C Mgk~— N —
DEBUTITE AL OMBRTHED bR o7z,

& Muse MEAREI 4312V T, 1F & A E D SSEA-3 BEMEAIARIX 0ct3/4 BTN Sox2 %
%%ﬁbfﬁb\ﬁﬁg¢mﬁ&éﬂt(Ei&qeﬁﬁwoL#L\&¢T%
BLTWAHIIIRD ThRhrole (M1 5-41), ZDOFERIL, SSEA-3 25 Muse
HMBROBW—H—L 0B LERLTWSD, —F., Muse MRS B SRICAR AR
RS DMIRZIZ BT, 0ct3/4 BT Sox2 IEZHFIZEICAEL TV (K 7-2
hBEOLD, Z0250<—0—0ORIRNBEDZEZRITHRRKE @%E%K%LT
WD RREMED B D,

Muse MEREAERMO M) FV VABIZEI Y ATHICFEINTZAIEELEE
T&ERV, %< D Muse M B BEH O CD105 BHEMIRBE S ICHFET 5, I BIT,
SSEA-3 BEMEMIARIL, Muse MifRDBHELRT, £Z T, & MEEBHEREL, L
SSEA-3 J& T} CD105 b:iﬁ%ﬁ(double positive) i@ & L C. Muse il % E#:15
B LRI, SRS BB R B IC 0. 025%~0. 05%FAEL,
TRERFRO M) TV QB LI BEEE—MREPEERICE LA, 7 B,
11.4+1. 2% DOFM (BEAZER D 0. 003~0. 005%IZF84 3 5) A3, Muse HAE H kIR
BESMER AR L, TAD) 74277 ¥ —PHBHETH-o 7, KWVWT, H—
Muse #EHS B SREAR B IRAIARBR 2 B8R RIC X ¥ 3,000 MBfa E CHIJE S, B—%
WEERICH L, Zhbofiad, 33. 5+3. 1% DHIBEHEE 2 A D Muse AL H
IR ARSI 2 TR L 7z, 72, B— Muse MRS HSRIBERF RIS 6 ¥ 5
FrTa—bLAERT 4 v 2 THESEZMERIZOWT RT-PCR 21To 72 &
A, a-7= hTFuF A, GATA6, MAP-2 Fx UM Nkx2.5 DRENEB O bz, =
X, b MBI Muse MIIROEMEEZ BT HHMRPTFET D Z L 2TRT D,

FEOLS I, AN LARBIC LD ERMBERET D LIC L VB E
T B LB TE, Muse AR BEER MY 7L U LB L Z D% D SSEA-3 Bk
MO Y —T 4 IV HBMICED D Z LN TE T, Muse MIEIX, ZREH~
—H—RRBELTANY T+ X7 7 ¥ —CREBETH Y, HEE, THRERD
PIEE FARBIC 53 1E L 13 5 Muse HIIQ I SRIEAR (R AR ARIA S0 & TR L 7o, F 72, 17

HEOWEC KO TESHRIEHAICET 2HMEA L TELT, TaAT—F
-49 .
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FEHELHELTCWehole, TDZ LT, Muse MRRITBRIEMEEE S 2D DELE
DEXF2) T4 =Y AT LERFLTNDZLERLTN D, Muse fia O FEERF
FLAVEREPEIE Muse #BfEZ = U AR RICEATHERICBEVNTHLRO O, T DOFF
PEIAEBBED T VA2 #FFT 5 ETHES L, ZomEr2rnE, B
AL RERIC L W ARIIEES L, BEEERLT 7 b—~BRE LT,
Muse MIAR DL REMIIBEE R R CIIBREAE T, REERETHEINT,
BE . Muse MIARITATEMERIRIRIEIZH 0 AR, EEORECHRoLY. 5
VIEREBABESEY . LIRS L < HELRESD R LR BSRENS R
ENBLHIBOVIFAPGEISNTERILT L ELLND, TDHK, Muse
IR A ICREN L, MEREEELERSCHEBRCICERT 5,

M| 2 SSEA-3 % FIAI L CBAME L Muse MR 0D e 53 47 |
- RHEH] 1 ORRFHII T, FACS IZ KV 157 SSEA-3 [ HEMAQ I 53 7% 2 RefEEp A
ROREEZAL TSI L bbb Muse MIATH S Z & HBA LA (LR,
K%)., &6i2. BEREL/ SSEA-3 Mg EZ HW T, invitro TO4EEEKR N in
vivo TOSLEEZRET L., & 51T Muse H3E iPS Ml DHESL 21T - 7=,
1. BERB~OBHIZL D in vivo TOH{LEEDKT

GFP (EaEX S > /7 H) -V FUA VA TR L 7o SSEA-3 BB Muse #iAE
BEEEL, B (FBBE). iFiE (CCl, 2 EIENESN. BUEFATT V) XITEE
%5 (cardiotoxin M) ICHREZ EX LGB 2~ TR (NOG ¥ 7 R) ITFRARIE
FizkvBE Lz, t bEEMBERD Muse #il8% GFP (REXF /X7 H)
LY FUA NV ATERBL (Hayase M et al., J Cereb Blood Flow Metab. 29(8):
1409-20, 2009) . Muse A 3 R FBEAT B 58 45 BB 56 T db 5 = & % GFP
WX VR L2, BHBEIINOG = 7 2 Zx LT LV Th9 TFTV (Farooque M et
al., Acta Neuropathol., 100; 13-22, 2000), NOG <= 7 A DBPEREFF IZ cardiotoxin
ERELGAEEEZFEL, Eliﬁﬂ:ﬁ;“zi% NOG = U R IZHEENE B L, IFIBEM
EHER L, BRRVCFRICOVWTIZ2 BE, FHIZOWTIX 7 B&IZ1 X10°
D Muse MM ZBIRERICIVBHELZ (F6HD~YAZER), a2 br—L

L L. GFP {E#: MEC $5H & M ARIER Ui~ ¥ 2 % A\ e, BEO 3 X T 480
-50- ‘ _
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I, TURERTFTAANVLATATE RTEEL, REEBILERVEERL—V
TS BI R ITHE LT,

FHAGO 4 BE%. CFP RUOE kI VEAKBIEMRA= 2 — 0T 1T A
YEEERLTWE, (R16-1NKRU0), £, 4#8E%, BEL TV SR
BT, GFP RO F IV AKBEMERAE T AT I VERRLCOE
(1 6-1P), RT-PCR ®FERIZ X ¥ Muse FHAE % BAE L 7= NOG ~ U A fFREIZ B\
TE FTATIVOBHEATRESNE (M1 6-2), CFP ML BEELTVSH
RICER LGS, 3SBRTE N A M7 V2B LAEZ(®16-3), —H4,
swk3@&tb&5ﬁ%%m@ DEBELZEE, MROA 77— MIK
FWCARL, B~ — I —PBHEOMBEIXIZLALERBD NPT, TNHD
%%@\MWﬂ@ﬁE%ﬁﬁﬂﬁééﬂ\%ﬂ%ﬂ\mVNOT%%%\¢%%
EUORAREIZSILLEDLZ L ETT,

2. B— Mwﬁ@ﬁ%@mmﬂ@&%%%%%ﬂ@%#%@%%ﬂ@@ (4

Muse HMIBDDLRAEICHEE S AT ABFHNE > P EBRET L, B— SSEA-3
B Muse FEAG B3R D Muse Ml I SRICER AR MR 2 B SRR ICHE L, WIES ¥
oo H— Muse MIE K ORAMIZER L. 4 ->0BICH . THEROBIC
LT, #fk., FHRE. BHMREUEME~DSEFEE LT > 7= (n=5),

MIEFHOOICIE, MK%E poly-HEMA T2 - L72F 4 v a2 HNT1L X
10°/ml D% C B-27 supplement % 2 i NEUROBASAI 51 (Gibco #) &C 7 B
3% L., sphere (BRKOMMM) 2RS¥, HLE /B HIT sphere ZHRY
-V v ca—hLEAT A EIZE L, 25ng/ml FGF K& TN 25ng/ml BDNF % & ¢
2% FBS T 10 HEEEE LT,

FHRFEDO-DIZIX, g% 4.2X10°#H1A8/cn’ O E T Human Mesenchymal
Stem Cell Functional Identification Kit (R&D Systems) /& MIFSFERIEHI% Fl
WT 14 B EEER LT,

NSRS HERATE 00 72 b 1T 1% MBI A 2. 1X 10° 4H8/on? @ %  Human Mesenchynal
Stem Cell Functional Tdentification Kit (R&D Systems) o gl R &5 h %
AWT 14 BREE LT,

FrigARRaEE D= DIici3, MAZ%E 2. 0X10* M/ cn’ D% B T DMEM (10%FBS,
-51-
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10nM 7 %% A & /' > &R T} 100ng/ml HGF % & ¢ 10X ITS (GIBOCO #£) . 50ng/m1 FGF4
Et) HWCas— 4 ra— b LTy a2 ET14 BEERLT,

FHIEFEHIT LY sphere B S 4, sphere IR~ — I —THDH KA
F 1. Musashi B TF NeuroD Bt TH D Z L MR ENLZ (K1 7-1A~D), Th
5 O sphere & /o {Li i CHE# 4 5 & MAP-2 Xid GFAP BRI b L7z (K
1 7-1E, MAP-2. GFAP Wi b 89+5. 7% DIBMR), M4 B MTE L b
EART A ANV CBEMIE (9723.5%) ROTNVHY 74 A7 7 F—EHRFE
o )oY aWid (@ 17-1F KRG, BEBHHBESLIZOWTIE, A4V y RTHRAE S
N B IEIRTE & 5 IR S Rl (90£4.9%) (B 1 7-1H~T), FFBH s
Kt ha7x h7as A BiEME (K1 7-1], 87+7.6%) LTt kT LT
iy&tba7;b7m?4y%@%@@§1%@)@%&ﬁRPmRKiO%
BN, DB ORRIT, Muse MED 3 EEA~DSER, HEICEHHECHY
WEXVRABMTEDLZ L EZRLTVSD,

3. b FRARKREA S D SSEA-3 IR DR

BEMREEE LD, Muse MRBEMEHEFMRAEEZREITIZ LR,
b FRAKE D D EEE Muse MM BT 5 2 L 2 R4 7, |

B rEEA (0=3)2>LDBE (BIOPREDIC International £V AF) O ERRE
Ve A R&EEE 4B, EE% 10% FBS #8ira-MEMHF 25/ —E/P R
WN—B LI 37CT 36 BFfIA > Fax—FLi, BBRICLDELINT-KEH
@%@Wb\wmmmﬁmﬁﬁﬁbﬁﬁb\a%%f%ﬁb\a%%bvay
~HBSS T54A > % 2~— b L7, MIE%E X 5HIC FACS Ny 7 7 —TT Ik,
SSEA-3 & A v ¥ 2 ~_X— bk L FACS % iV T SSEA-3 5 HEMifa % v —7F I/ LTz,
K 7cen® ORBHEED 1.310.3X10* OE—MRLZEINT S LN TE R,
SSEA-3 [ MR IZ. ER L72E—HIED 1.7£0.2% TH -7,

SSEA-3 BRPEAMIAL D 21. 0£1. 7% 2%, BRAMFRICL S HE—MREFEERTT7THT
Muse #MIES SRARRR SRR AIIABE & TE Rk L7c, Muse NS ERSEARASMKAEMIBISEIT ALP
BHETH Y  BE—D Muse M B RIERERMIRBE PO T F o Ta— hLET 4
vV a AW THE X E - MAIC DV T, RT-PCR THER L& Z A, MAP-2,

Brachyury. Nkx2.5., GATA6 (Wl a-7 = hFusAf U 2REL W, ZOHER
| | -52-
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iX, Muse HIfE & FIUME 2F 58 Lk oAt MEBEK & R, RAE
FEBIZOLEFEET DI LE2RLTND,

B MR ARG, SKP (FZJ§ B SRATBRAIAR) . NCSC (FhiRigspiifa) . 25 /77
Z b (MB), mMEFEEMAIE (PC), NLAIERKIAL (EP). Aslim k&M (ADSC) %
D& D F A T ORMBSTIEME L & A TS, Muse MK Z 05 D& MRS
LR TH B THEMRZHERT 572912, Muse MAIZHH 2 Snail (SKP D~ —3%
—). Slug (SKP ®~—H—), Sox10 (NCSC ®»~—A—), CD271 (NCSC D~ —3h
—). Tyrpl (B D<=—H—). Det (MB D~w—%—). CD117(c-Kit) (MB D= —3b
—). CD146 (PC R T* ADSC D~ —H—), NG2 (PC D~ —J41—), CD34 (EP KUY ADSC
Dw—H—) RRT7+ > EALT T FEF (BP O=—F—) OFREHFT LI,
:nawv—ﬁ~@wfh%swms%ﬁ%ﬁmﬁwr&wxﬁﬁXMerRf
BOLNENro (K1 8-1 KUK 8-2), ZDRFERIX, Muse FEARIZE FAEA
BEIZHFETHIZENAMTHABRHROMBMEE RRMRTHLZ L R
LT3, |

AT, 7xTA4 MRIFERAWVT Muse HIBROBRIEZFAIZE Z A, Muse #
I 7 =4 PREFEZAESICRVALR, GVEREZAEL TV (K18-3),
4. Muse HI3R iPS #ifd (Muse-iPSC) DH#ESL

iPS AEAEIX. Oct3/4 BEIEF. Sox2 Bz, KIf4 EfF. c-Myc #EisF. Nanog
BIF. Lin28 B FEZEALERR I TWVWD, Muse HIRIZ. ZREMH
(pluripotency) ¥+ —F — % FEBE L, SRE, AERERCHREZRMERICSELLE
HEVNSET, IPSHIRRLBULZFELZFEL TS, £ T, Muse MIZAS iPS
RO XA E 2D B A2 ERE LK,

FEFUTOERBY Thotr,

H-fibroblast 4y B3k @ SSEA-3 BMEAMAG R B2 #IADIZ . Takahashi et al.,
Cell, 131, 861-872(2007) DFHIZE>T, VB YA NANT Z—FFH T,
Nanog, Oct3/4, KLF4 W c-Myc DA H>DHERFEZEAL, BELF, UTIZ. F
EDFMETRT,

7T A NOMESL
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pMKs L h @ 7 £ L RN # — (Cell Biolabs) IC £ b 0ct3/4, Sox2. K1f4, c-Myc
® open reading frame #fHAIAATZ,
Ve oAV RAOREGER O iPS Mg DRESL

PLAT-A A2 % 100mm dish IZ 5X10°MfADEE TEX, — R L, RDA
{Z. Fugene HD ZFHHW T IV A7 27 v a2 ®{Tol, VTV RT3
YD 24 B, B LWVEHICRH L, 3 BRICEHEEZEIL, 0.45um D7

ANE—IZEL, dug/ml DRV T Lo &Mz T, 60mn dish (& 1X10° R DB
FECTE 2 NHDF (2 ERRAESERIRE) IS A NV ABRE B S W7, 24 B, ¥
CANRADAS TWARNE LVEHIC AR LT, TANRBLND 4 BRIC MY 7

K VRS LU MARE, MEF (7 4 — & —HifR) © EiZ 3X10* MO EET
FUV-, BH. EEH#% 4ng/ml bFGF 727][]‘27’: Primate ES medium (AL 7=, &
D% 2 BIC 1 EFHZTHEEZITV, 30 B, an=—%2ty s 7y 7L, 24 V=L
ZFL— MTEWVE, |
PCR 43 %

RNeasy mini kit (QIAGEN) |Z & ¥ RNA % ¥§84 L 7=,500ng 0 RNA % SuperScriptII
FRHWTHEE Lz, NEM® Oct, Sox2, K1f4, Myc, Nanog D7/ T A ~v—L P
C R D443 akahashi et al., Cell, 131, 861-872(2007) (& DE Y TIT
STz,
in vitro |Z8I1F % iPS #HJB‘P]@ e

a5 F—BIck Y iPSHIBERR L, MO %E Poly-HEMA Ta—F ¢ >
5fl/ftdi$hbl\2096 Knockout serum replacement (Invitrogen) .2mM L-Glutamine.
1X10*M nonessential amino acid, 1X107*M 2-mercaptoethanol (Nacalai). 0.5%
Penicillin/Streptomycin % & ¢ DMEM/F12 B5HhIZ CHEE L7, KEHlX 2 RIZ—[E
R LT, TA%,EBBEETFra— b LidishiZE &, /U T RRER
L7,

77 b=~ DK | /
| 60mm dish @ iPS #M % Rock inhibitor {2 & 9 MLEE L. Accutase (BEKFEIZ)
WWEVERLF 2 —7ICED TiELHE, PBSICFESY~, 2% NOGmouse (B

FRPARE) (MEEBEA ERE;WTRER) OBRIEF L, 12 B&IZ4 %
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FHRNLTATE FIZXVEE L, 737 7 4 811X HE (Hematoxylin & Eosin)
REZITo T,

UTORRP /LN,

H-fibroblast M4y B3k ® SSEA-3 (MM K Va2 IZ, Takahashi et al.,
Cell, 131, 861-872(2007) MFEBMIZHE->T, V ha VA NVART Z—Z T,
Nanog, Oct3/4. KLF4 B c-Myc D4 >DHEF%EA L., 5 HIZ MEF LIZHEE
EF&RBL., HBE L, colonypickup Z1T 5 EHI, TP HMEF ETORHE 3
0 H BIZHV\Tid, SSEA-3 MMM TR S iz o o =—13k ES Ml = o
=—THO . ESHIEO~—HI—TdH2 Tra-1 80 FHEDan=—3F-7=< AR5
Nigrode, —7 . %< O SSEA-3 IBHEMARIC B WV TXBREDOMEEOKN 7 FIZE
DEDav=—%F L, TNHIX Tra-1-80 XEHETH -7, HEH T XX
SSEA-3 EEtEMifE (mm=—Ran=— 2B L TR WA T~ TZEIR) TiX
RT-PCR THIEL7=& Z %, MEF 3 0 HB® colony pick up EATT% Nonog,
Sox2 IR EDLREMICEZICEE L - EERERFIIBETH o772, —J7. SSEA-3
BMEMmAIZ BT, NEMD 0ct3/4, KLF4 E U Rexl BT v 7L X a2 b — a3 v
SNTEY, ZHIT Nanog, Sox2 BRFEHE L TWiz, PRI TV & BV | SSEA-3
MRS 2 colony pickup L. #Hi7=72 MEF (7 4 —# —Hja) LB LZHA.
AL H-fibroblast B4y MR Z AWV H A LV b 3 0FIZEHWBIE TIPS HE
HTBZENTER, DD IPSHIMIZI VT, &M 5 RT-PCR & U'Q-PCR
2 &Y. Tra-1-60. Tra-a-80, Rexl. UTF-1, 7 u 2 7 — ¥ ¥tz GEE#E (TERT) &
Ot PESHRICBWTRERHLTWLIRFRAT vy 77X alb—va s LTEY.H
HBWEFHIZEBELTWE (K19, 21), £, 1%62‘%7‘:‘ Muse A HI3E iPS
HIM2IZ BT, Nanog, Oct3/4. Sox2 KON TRA-1-81 AFEH L Tz (K1 9),
RT-PCRIZ & D, Muse #BAGH 3K iPS HIAS TiX Nanog, Oct3/4 KT Sox2 AFEH L T
WAHDS, SSEA-3 BB Rz o =—TRHER L TWARNWI EBbhoTz (K2
1),

SSEA-3 Bt ilAg & SSEA-3 Rt MfQE 53 & T, 0ct3/4 s+, Sox2 B 1. K1f4
BETFBI PR cMyc BRFOEADRIXIFILALR L ThH-o, BALLMEE
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TUAT 4 —F—lRETT 4y a¥iz 1 XICOEETEE L MADE
BHTao=—%W L7zod, SSEA-3 BRMEME S bR SN 2 e = —5iT,
$M%%ﬁmmﬁﬁ®7%®1%§f%otoé&tﬁ%kB%&M%@%&ﬂ
72V . SSEA-3 [atEMMARE 4 Tid. b FEREMERMERE~ I —TH D TRA-1-81 B
Hap=—i3, an=—28RTHEAMOEE IR TOROON o7z (K

2 2-1), RT-PCRIZ & ¥, PEM Sox2 & U\ Nanog % SSEA-3 [5 4 0 A3 B ST 43
HTHRHELTEY ., SSEA-3RBEMBES TEHERL TV RN (K2 2-2),

X 61, SSEA-3 BptE R NISHEMIBIEIS) & 2 BN L. iPS MBNIBR A FEST L
7zo M. b PESHIRFORE (Eblan=—) ZRLEZThETNLO2O
=—(®22-3CKWCIZDVTRT-PCR & 1T\, WEME oct3/4, Sox2 J Ut Nanog
FREALTCWDan=—% iPSan=—L LTHU> MLz, FORER. iPS
faix. SSEA-3 BtEMifakan =—DANbHE I, 2IEIT0.03% TH o7,
SSEA-3 etk a = —n b3l SR> (B2 2-3D RUD1),

S 51z, Muse MIFLZ: & HESL L 7= 1PS MMIL, SBESE, PIRRZER (X IE3E A
Wikl vV RARBRIZTT 7 b—~<&BRLE (K23-1~23-3),

Muse AR DHEFETEMEIX, HEEER O T o X 7 —EBEHOB AN ENITER
72N, ZDZ Lid Muse ML, =~V AFEP T 3EREHEDOHMIRIZHILT D A3,
T A —<R@ERELRNIEEMELTWS, b L., Muse MIBANEECFHEE O
t FRABEBICBWTHSESINTWDEE, £OBBIIEEICHE S TWDIX
TTHY, £ TRIFTHIE, Muse HIIBIZAEERD T XTOH S THEEEZFEREKLTL
EFITHAIZLEZEBEZTCOLRETHD, EHIZ, HDOFHTCREE LIMEE
EfE (epiblast) BMRNR~ Y ABRFTT I b—<&2 R LAV ENFIH
TWBZeuHEETSE (Chou et al., Cell, 135, 449-461(2008)), ZHEMEAN
RBEICT T b—<%2FKT D EIEE LRV, Muse fIRIX, WL ZHEMHE~—
B — DBERLH LRSI B UV THEMEMI OIS T 0T, Muse ML EE T
iPS MIRRIC72 Y | BMEEMR LR L, ~URERHFTT I b—~E2HRTD LD
R ZENTFREND, iPS OFHAD =X LIMAS LTV ARV, HER
MR O Muse FIRIZ 31T B BB MO BB OTTRERERH 5,

CEENEEE N RERMEEMIEE S5 0.001% DR T iPS AN FES TX /-
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A, Zhix K. Takahashi et al., Cell 131, 861 (2007) DH|E L —HKT 5, i
- T, SSEA-3 BtEiAEA> & o iPS MR ERSh R IT | ELERHESF AT LT 30
fEEmot, TOZ LIE, iPS M OBEICEI Muse A FELTNEZ &L %
AERLTWD,

G E MR AL 2 R O RT-PCRIZ X ¥ Muse H 3K iPS #ARH> 515 7= RERKIL. in vitro
CHEIE (=2 —1 7 4T A2 kR UMAP-2) . $1 R (SMA. Brachyury & Of Nkx2. 5) .
EUOANREME (-7 = 7274 U KRRGATA-6) I35 Z & BbhroTz,
I, REREY U AERIC Muse B3R iPSHIflRZ &R ELILEZA, 7T b—~
DR BSBE S NI, —7  Muse K I REEAS AR MBISL 5 HR 12 8 L7235 8
6 7y AZRIZBWTHT 7 h—~DEKRIIBO LN T, MEF ZEH L7z ba—
NERRTRESBZNIEEREL BB RMot, LML, I bar FUT
WZSMA, -7 = b 7T AV ERR=a—a 7 4T A MBRBEOMARDFE
Eh, ZTORRIE. Muse B3 iPS MR L B2 Y | SL4 D Muse MIARIZT 7 b —
< EFBRLEVDE, fERE~Y U AR THKRE, FRERVCARECHELLES
L ETT, -

Muse i B S RER KR MR SR & Muse HI3E iPS MIAZIZ DV TE & PCR (Q-PCR)
ZiTo7, MRZH25RV2 67T, MIREMBEEICEELZBETORR
RE—VIE RES ER > TV MEEASETICEAE LB EFDOIEE A LI,
Muse #BHAHSRIFREFMIE TIIF 7 L ¥ 2L — K EN TV, Muse HI3E
iPSHIBCIZT v 7L ¥ a2 L— FENTW, —J5, Muse MAE B SRR AR
B L Muse HI3R iPS HEIRICEBW T, LR UORSERBIZHE LB G FORE
RS OER % Uiz, 7275 L. Muse S8 b RASAE AR MBI 5210 3517 5 Nanog,
Oct3/4 x TF Sox2 DFEEL L-~)L i3 Muse H3E iPS ML K U 135 7 IT{& D> 7z, Nanog
BLFRUPOct3/4 B FOTaE—FHEBDY N T T2 VX ITVAEFF

(CpG) i% Muse HI3K iPS HHAT T Muse #HAD B SRAIRARAARMAZIRIZ LT A F (LD
BEXNE»-72, 2B, Nanog BEFO 7 aE—FZ @D CpG O X F ki
SSEA-3 Raih AL AE 4312 b =T, Muse #AR M SRISERIESERAIAH TR o 72

(B24), ZORFERIT. Muse #IAL & Muse B3R iPS MIlRDR DL REM~— I —D

HHEL L DELTBRT S,
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PE kR F FTREME
AR LY, EREMELONHEEFIAT S L hOoAKREEFOHEA
PHEDOEDDOEAEO ABNRFERELETIC, ARAHKD SRS
JAZ/HI LN TEDL, AREEFOEAZDANABBRIELRRWIZDIT, KF
B DB A S MALII D R ERT 2 Z L ATETHY . IBRCAVIHETH
STHOEEICAWVWDZENTE S, £/, ABRAOZEERMRIL. FEERR
BETSMBOBRECHVBE I ERTE, &bic, MBS LUBREEDOHE
HZILHWAZ LR TE B, |

FAMETHALEZETOTITY. BFBLIUOHFHBEEEDOEESZSZ L LT
APMEBIZE VAN LD LT B,
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FER O
1 ARARRE D> O HBE T & % SSEA-3 BBt L REE AR,
2. CD105 BBt EERIE 1 L& DL REME B ML,
3. CD117 [EtE KON CD146 R D FERIE 1 ik 2 IZRH D L Retk g A,
4. CD117 f&fh., CD146 &t NG2 24, CD34 B&M:. vWF R R O CD271 f2iE D
FERIE 1 XX 2 ICERH O B e SR,
5. (D34 faf., CD117 B2, CD146 B2, CD271 fafE. NG2 &tk vWF f&ME. Sox10
Bt Snail BEtE. Slug BEE, Tyrpl BEMER O Det BEMEDFERIE 1 XUk 2 ICEHK

DS R, |

6. TrAT—EEENEVLIIEN, BERE1~500Td 1 HIZEH
DL EEMERR AT,

7. ZRECHLTIEAEHEO, BREL~60WVThN 1 EHIIERDOLE
PEER A,

8. MEEMMRETR IV, HREL~7 OV L HEIC RO SELESRA
B, |

9. EATY=a—TAEEEO, HRE1L~SOVTAL 1 EKEROLHE
PEER AR,

10. RAMLAMHETHD, @BRE1~9DWTHHN 1EIZTHOLEERM
B,

11. ARESEV., FRE1~100WFhd 1 HIZRBOSEEBHE,
12. UTICRT22@OF F7 Y bREEOD R EHb—2DEEDFFRE
1~110VnFhir 1 EZREOLEESRM

olfactory receptor, family 8, subfamily G, member 2 (OR8G2) ;

olfactory receptor, family 7, subfamily G, member 3 (OR7G3) ;

olfactory receptor, family 4, subfamily D, member 5 (OR4D5) ;

olfactory receptor, family 5, subfamily AP, member 2 (OR5AP2) ;
olfactory receptor, family 10, subfamily H, member 4 (OR10H4) ;
olfactory receptor, family 10, subfamily T, member 2 (OR10T2) ;

olfactory receptor, family 2, subfamily M, member 2 (OR2M2) ;
- -59-
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olfactory receptor, family 2, subfamily T, member 5 (0R2T5);

olfactory receptor, family 7, subfamily D, member 4 (OR7D4) ;

olfactory receptor, family 1, subfamily L, member 3 (ORIL3) ;

olfactory receptor, family 4, subfamily N, member 4 (OR4N4) ;

olfactory receptor, family 2, subfamily A, member 7 (OR2A7) ;

guanine nucleotide binding protein (G protein), alpha activating activity
polypeptide, olfactory type (GNAL) ;

olfactory receptor, family 6, subfamily A, member 2 (OR6A2) ;

olfactory receptor, family 2, subfamily B, member 6 (OR2B6) ;

olfactory receptor, family 2, subfamily C, member 1 (OR2C1) ;
olfactory‘receptor, family 52, subfamily A, member 1 (OR52A1) ;

olfactory receptor, family 10, subfamily H; member 3 (OR10H3) ;

olfactory receptor, family 10, subfamily H, member 2 (OR10H2) ;
olfactory receptor, family 51, subfamily E, member 2 (OR51E2) ;
olfactory receptor,.family 5, subfamily P, member 2 (OR5P2) ; B X
olfactory receptor, family 10, subfamily P, member 1 (OR10P1),

13. UTETRTSBEOTrEIARERDDRLEb—DPHEHEDFERE 1
~120VWFhh 1 EIZEROLEESMA :

chemokine (C-C motif) receptor 5 (CCR5) ;

chemokine (C-X-C motif) receptor 4 (CXCR4) ;

chemokine (C-C motif) receptor 1 (CCRI);

Duffy blood group, chemokine receptor (DARC) ; k8

chemokine (C-X-C motif) receptor 7(CXCR7),

14, PHEEFEBECIHAEREBEHXRTHD, FRELI~1 300 Thh
1 I RO SRR M,

15. HREI~1400WThd» 1 HIEROZEEEMRZSMRAEZ
B NGTE

16. HEFEHEEPS, UTOG) ~Gi) DFEDDREDL 1 O>OBEEZTEIRIC

LRt AR S SRt M AR E 4y 2 BB 9 5 5 1L
- 60 -
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(i) SSEA-3 BB ;

(ii) CD105 BBtk ;

(iii) CD117 [tk K UF CD146 f2ff ;

(iv) CD117 B2tk CD146 f2E. NG2 fatk, CD34 f&tE. vWF BaMER TF CD271 214 ;
(v) (D34 E?ﬂt\ CD117 f&tE, CD146 2%, CD271 f&tE, NG2 f&ME, vWF [24%. Sox10
P, Snail B, Slug &Mk, Tyrpl FEMER U Det B ; I ONC

(vi) T RrRAT—EEEMEVHAITEL,

17. AEEHBEEMEZRER L ACRE LS R MREEIRT S Z
LEBUSEtRia IS EEMRES & BT 2 5,

18. MERAMLAR, 7ur7—EA0HE, KEBRFHBETTORE, KY VB8
ZHETTORE, OFNBRETOERE, EIBRKEBETORE, HARBEETT
DRk, B v s ~ORBET TORE, AENHEEE T CORE, BERRH
ETTOEE, BEOHET COHBREENLBT TORENOEBIRENS,
FERIE 1 7 ICRRE OSSR IIZEEMRE S % BB 5 Fik

19. MERRMLRAB, M)V T URBETHD, F5KEL1 8ICTEHDOLRENR
MRS X X S RE MR AR IE 5y & BBE S B H Ik,

20. FERE1I~140VTHI1EICEROZ RSO IRA ML IIFE
T dH DL REMRM,

21. BRKE1I~140VWThir 1 HIEROSEMEEMEOIREMIAIIEH
HHRRTdH Db LI MR,

22. BRE1I~14KRVC200V\THhN1EHICEHOZEERARLZEOE
AR, |
23. BFRE21IER&EoH{LLizMkzEELEEMBEY,
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 MUSE/ERE AR R
SR 2% Fibro1 | Fibro2 JMSC-1!MSC-2] Fibro1 | Fibro2 |[MSC-1 {MSC-2
DAZL Deleted in azoospermia-like

DPPA2 IDevelopmental pluripotency associated 2 (PESCRG1)
DPPA4 [Developmental pluripotency associated 4
ERAS ES cell expressed Ras

GRB7 Growth factor receptor-bound protein 7
HOXB1 jHomeobox B1

KLF4 Kruppel-like factor 4 (gut) /A
MYC c-Myc

PRDM1 [PR domain containing 1, with ZNF domain
SOX2. SRY (sex determining region Y)-box 2
SPAGS _|Sperm associated antigen 9

SPRY2 |Sprouty homolog 2, antagonist of FGF signaling
TDGF1 [Teratocarcinoma-derived growth factor 1
ZFP42 |Zinc finger protein 42 homolog (Rex1)
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25
{ /Naive /iPS
Symbol Description Cluster iPS Cluster
ABLI C-abl oncogene 1, receptor tyrosine kinase 1.2E+00
ANAPC2 -] Anaphase promoting complex subunit 2 8.5E-01
ANAPC4 Anaphase promoting complex subunit 4 5.0E-01
ATM Ataxia telangiectasia mutated 1.7E+00
ATR Ataxia telangiectasia and Rad3 related 9.5E-01
BRCAI Breast cancer 1, early onset 1.3E-01*
CCNB1 Cyclin Bl 5.9E-02*
CCNB2 Cyclin B2 6.6E-02*
CCNC Cyclin C 2.2E-01*
CCNDI1 Cyclin D1 3.7E+00**
CCND2 Cyclin D2 /Y 3.7E-02*
CCNE1 Cyclin E1 1.0E-01*
CCNF Cyclin F . 1.1E01*
CCNG1 Cyclin G1 4.1E-01
CCNG2 Cyclin G2 L1E+01**
CCNH Cyclin H 6.6E-01
CCNT1 Cyclin T1 5.8E-01
CCNT2 Cyclin T2 4.0E-01
CDC16 Cell division cycle 16 homolog (S. cerevisiae) 3.3E-01*
CDC2 Cell division cycle 2, G1 to Sand G2to M 6.4E-02*
CDC20 Cell division cycle 20 homolog (S. cerevisiae) 7//// 3.3E-02*
CDC34 Cell division cycle 34 homolog (S. cerevisiae) 4.7E-01
CDK2 Cyclin-dependent kinase 2 3.0E-01*
CDK4 Cyclin-dependent kinase 4 64E-01
CDKS5R1 Cyclin-dependent kinase 5, regulatory subunit 1 (p35) 2.2E-01*
CDK5RAP1 | CDKS5 regulatory subunit associated protein 1 3.2E-01*
CDK6 Cyclin-dependent kinase 6 v 5.7E-01
CDK7 Cyclin-dependent kinase 7 ~ 3.5E-01
CDK8§ Cyclin-dependent kinase 8 4.7E-01
CDKNI1A Cyclin-dependent kinase inhibitor 1A (p21, Cipl) 8.3E+01**
CDKN1B Cyclin-dependent kinase inhibitor 1B (p27, Kip1) 8.2E01
CDKN2A Cyclin-dependent kinase inhibitor 2A (melanoma, p16, inhibits CDK4) ////A 3.7E+02**
CDKN2B Cyclin-dependent kinase inhibitor 2B (p15, inhibits CDK4) 7.8E+01**
CDKN3 Cyclin-dependent kinase inhibitor 3 (CDK2-associated dual specificity phosphatase) 13E-01*
CHEK1 CHK1 checkpoint homolog (S. pombe) 1.7E-01*
CHEK2 CHK2 checkpoint homolog (S. pombe) 7.7E-02*
CUL1 Cullin 1 ) 4.2E-01
E2F4 E2F transcription factor 4, p107/p130-binding 4.8E-01
GADD45A | Growth arrest and DNA-damage-inducible, alpha 5.1E+00**
MAD2L1 MAD?2 mitotic arrest deficient-like 1 (yeast) 44E-02*
MAD21.2 MAD2 mitotic arrest deficient-like 2 (yeast) 8.2E-02*
MCM2 Minichromosome maintenance complex component 2 5.6E-02*
MCM3 Minichromosome maintenance complex component 3 S.TE-02*
MCM4 Minichromosome maintenance complex component 4 2.2E-01*
'MCMS5 Minichromosome maintenance complex component 5 3.3E-02*
MNATI Menage a trois homolog 1, cyclin H assembly factor (Xenopus laevis) 6.8E-01
MREI1A MREI11 meiotic recombination 11 homolog A (S. cerevisiae) 3.7E-01
PCNA Proliferating cell nuclear antigen 2.0E-01*
RADS1 RADS51 homolog (RecA homolog, E. coli) (S. cerevisiae) 7.0E-02*
RBI1 Retinoblastoma 1 (including osteosarcoma) 4,0E+00**
"{RBBP8 Retinoblastoma binding protein 8 : 1.8E-01*
RBLI Retinoblastoma-like 1 (p107) 2.3E-01*
RBL2 Retinoblastoma-like 2 (p130) 5.5E+00**
RPA3 Replication protein A3, 14kDa 1.3E-01*
SKP2 S-phase kinase-associated protein 2 (p45) VA 1.2E-01*
“|TERT Telomerase reverse transcriptase 0.0E+00*
“]TFDP1 Transcription factor Dp-1 -8.4E-01
TFDP2 Transcription factor Dp-2 (E2F dimerization partner 2) 6.6E-01
TPS53 Tumor protein pS3 3.3E-01*
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/Naive /iPS
Symbol Description Cluster iPS Cluster

ABCAIl3 ATP-binding cassette, sub-family A (ABC1), member 13 4.1E01

ALPL Alkaline phosphatase, liver/bone/kidney 29E-03*

ATRX Alpha thalassemia/mental retardation syndrome X-linked (RAD54 homolog, S. cerevisiae) 9.9E-01

BMP4 Bone morphogenetic protein4 14E-01*

BMPRIA Bone morphogenetic protein receptor, type IA 6.6E-01

CBX7 Chromobox homolog 7 ) 5.5E+00**

CTR9 Ctr9, Pafl/RNA polymerase Il complex component, homolog (S. cerevisiac) 6.2E-01

DAZL Deleted in azoospermia-like 5.8E-02*

DDX4 DEAD (Asp-Glu-Ala-Asp) box polypeptide 4 S.0E-01

DNMT1 DNA (cytosine-5-)-methyltransferase 1 2.1E-01*

DNMT3B DNA (cytosine-5-)-methyltransferase 3 beta 6.2E-04*
-{DPPA2 Developmental pluripotency associated 2 1.6E-03*

DPPA3 Developmental pluripotency associated 3 1.1E-02*

DPPA4 Developmental pluripotency associated 4 1.1E-04*

EPC1 Enhancer of polycomb homolog 1 (Drosophila) 8.2E-01

ERAS ES cell expressed Ras 1.1E-01*

F11R F11 receptor 2.0E-03*

FGFR1 Fibroblast growth factor receptor 1 (fins-related tyrosine kinase 2, Pfeiffer syndrome) 5.8E-01

FOXD3 Forkhead box D3 4.2E-04*

GDF3 Growth differentiation factor 3 0.0E+00*

GRB7 Growth factor receptor-bound protein 7 1.8E-03*

HAND1 Heart and neural crest derivatives expressed 1 1.9E-02*

HES1 Hairy and enhancer of split 1, (Drosophila) 1.4E+00

HEXIM1 Hexamethylene bis-acetamide inducible 1 2.8E+00

HOXBI1 Homeobox Bl 4.7E02*

ID1 Inhibitor of DNA binding 1, dominant negative helix-loop-helix protein 33E+00**

ID3 Inhibitor of DNA binding 3, dominant negative helix-loop-helix protein 3.0E+00**

IFITM1 Interferon induced transmembrane protein 1 (9-27) 1.7E-01*

KCNK3 Potassium channel, subfamily K, member 3 34E+00**

KITLG KIT ligand 1.2E+01**

KLF4 Kruppel-like factor 4 (gut) 1.0E+00

LIN28 Lin-28 homolog (C. elegans)

MSX2 Msh homeobox 2

MYC V-myc myelocytomatosis viral oncogene homolog (avian)

NANOG Nanog homeobox

NAT1 N-acetyltransferase 1 (arylamine N-acetyltransferase)

NKX1-2 NK1 homeobox 2

NROB1 Nuclear receptor subfamily 0, group B, member 1 24E+H01**

OCT3/4 POU class 5 homeobox 1

oTX2 Orthodenticle homeobox 2 0.0E+00*

PAN3 PAN3 polyA specific ribonuclease subunit homolog (S. cerevisiae)

PODXL Podocalyxin-like

PRDM1 PR domain containing 1, with ZNF domain 1.0E+01**

RAGI1AP1 Recombination activating gene 1 activating protein 1 8.6E-01

SALL4 - Sal-like 4 (Drosophila)

SIX4 SIX homeobox 4

SOX2 SRY (sex determining region Y)-box 2

SPAGY9 Sperm associated antigen 9

SPRY1 Sprouty homolog 1, antagonist of FGF signaling (Drosophila)

SPRY2 Sprouty homolog 2 (Drosophila) 1.9E+00

SSBP2 Single-stranded DNA binding protein 2 1.7E+00

STAT3 Signal transducer and activator of transcription 3 (acute-phase response factor) 1.6E+00

TDGF1 Teratocarcinoma-derived growth factor 1

TFE3 Transcription factor binding to IGHM enhancer 3

TRDMT1 TRNA aspartic acid methyltransferase 1

UTF1 Undifferentiated embryonic cell transcription factor 1 0.0E+00*

VIM Vimentin 14E+02**
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