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$ ^ i tt iPS IffllS (induced pluripotent stem 
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iPSjNBJJ&WWA^tt, Ik ft (dermal 
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E^j {"£ N (MSC: Bone marrow stromal cellM^loV^ 

TcDW^Eiia^V^T, f&MMOt b MSCM^^&T{fiV^S^#ltlftft$B 

r t ES ttv^fc0 

L/^Lft^b, ESMifiMft h&— fe<Dfflffl-efoZ>±% 

— ft M s t ft o tz. o ^ tz, 
(immunocytochemistry) £rtTo tz t -5>, 

#38811# kfi, i 
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fTo/h0 150)um S TrGQfi^' (embryoid 

body-like) h V tz t 

h MSCjlj^&^T. 

*3891# £>f*. 
r t SrjlfflLtza ££>£, j^bfitz. 

B # fcWk m m M1^ <D m !& a* ̂  5(5 ̂  ̂  $ tvx v N tz. # t&ft & i0 us & w L ft v > #tt ̂ ^ 

t£5M$£-£*LTlvfc ES ftflua, iPS ftBJfeft fc ^Mft £%&'< # — 
t bfc0 

*3§9i#S>Ji, £ bK±B&m&&ffiJ&<Dmft&Lffi£ tt SSEA-3 
5rt ̂ ttiU SSEA-3 
Li5:^ItULfc, 

*31103# bfcJu , fi£3fM8££ 
tLTv^c ES MBS^ iPs mmtz t* t m%: v s±&BWifrbWs&flti¥-
ft L tc % «# ib ti 5 -e 
S O tz. 0 * 38 Pj # b ft , m # II '14 # m ffi, * Muse Iffl is 

(Multilineage-differentiating Stress Enduring cells) t & f\N~tfc0 

*mmtzsAT<vt&<9vh&o 
[1] &fcffi.ifcfrb)¥-mx'%z>ssEh-3m&<D4s>m&&itoifoo 
%%%mt> 

[2] CD105 Ht£©[l]<7)#Ht£MflliSo 
[ 3 ] CD117(c-Kit)|gtt&tf CD146 |t'l4©[ 1 ]Xit[2] 

[4 ] CD117 |t'|4, CD146 NG2 H'|4, CD34 |t't4, vWF fe&RTf CD271 

[ 5 ] CD34 CD117 |gf£* CD146 P#'I4, CD271 (t'14, NG2 |^'|±, vWF |gt£, SoxlO 

ittt, Snail 1^14, Slug (t'14, Tyrpl Dct [ 1 ]Xt*[ 2 ] <£>#IH4 
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[6] 7—[l]~[5]tf)^-f;h,j&><E>#tEi 

JiSo 

[7] [i]~[6]<D^-m^#tE'i 

in vitro 

in vitro xmmmm-f & t \z. £ v, if, nm, m, n\ L 
#50 invivo-ef#m^Mbfc:^^tHE^^^b-r?)tg^^^-r50 

0£j#, Iff®, IT, 
d^L^i-Sti^SrW-rSo 

[8] ^^ V^. [1 ]~[ 7](D\,^-rtlfr(D#tH4#JNHflao 

i.30 -eit^-r io 0 ^ 

5i^5ftst£#u $ t-bf 

[9] -fe/V7 y —[i]~[8]m^T;ft/J&5<P#t£t£#*W/l&o 

[10] * h V-*ff'|4Tfc3, [l]~[9](DV^-f^L^^#tltt#^lSo 

[11] :t^tE^S5V\ [ 1 ]~[ 1 

[12] J^T^1"2 2iOtK7>'h^l|:0/>'5;< £ t>—otfSBH4<£>[ 1 ]~ 

[1 1 ]m^;fr^#f£'l4#M : 

olfactory receptor, family 8, subfamily G, member 2 (0R8G2) ; 

olfactory receptor, family 7, subfamily G, member 3 (0R7G3) ; 

olfactory receptor, family 4, subfamily D, member 5 (0R4D5) ; 

olfactory receptor, family 5, subfamily AP, member 2 (0R5AP2) 

olfactory receptor, family 10, subfamily H, member 4 (0R10H4) 

olfactory receptor, family 10, subfamily T, member 2 (0R10T2) 

olfactory receptor, family 2, subfamily M, member 2 (0R2M2) ; 

olfactory receptor, family 2, subfamily T, member 5 (0R2T5) ; 

olfactory receptor, family 7, subfamily D, member 4 (0R7D4) ; 
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olfactory receptor, family 1, subfamily L, member 3 (0R1L3) 

olfactory receptor, family 4, subfamily N, member 4 (0R4N4) 

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

guanine nucleotide binding protein (G protein), alpha activating activity 

polypeptide, olfactory type (GNAL) ; 

olfactory receptor, family 6, subfamily A, member 2 (0R6A2) 

olfactory receptor, family 2, subfamily B, member 6 (0R2B6) 

olfactory receptor, family 2, subfamily C, member 1 (0R2C1) 

olfactory receptor, family 52, subfamily A, member 1 (0R52A1) 

olfactory receptor, family 10, subfamily H, member 3 (0R10H3) 

olfactory receptor, family 10, subfamily H, member 2 (0R10H2) 

olfactory receptor, family 51, subfamily E, member 2 (0R51E2) 

olfactory receptor, family 5, subfamily P, member 2 (0R5P2) ; 

olfactory receptor, family 10, subfamily P, member 1 (0R10Pl)o 

[13] 5< t b—1 ]~ 

[1 : 

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

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

chemokine (OC motif) receptor 1 (CCRl) ; 

Duffy blood group, chemokine receptor (DARC) ; 25.1/ 

chemokine (C-X-C motif) receptor 7(CXCR7)0 

[14] [ 1 ]~[ 1 3 ] 

[is] [ i ]—[ i 

[16] £#:|&i$^^J^T^(i)Mvi)(D#t£<7V>&< t t> 1 

(i) SSEA-3 m4 ; 

(ii) CD105 &§'I4 ; 

(iii) CD117 CD146 P#{£ ; 
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(iv) CD117 Pi'14, CD146 NG2 CD34 vWF CD271 Pif£ ; 

(v) CD34 CD117 |tt£> CD 146 CD271 NG2 vWF SoxlO 

Snail Pttt, Slug Tyrpl Dot ; M.mc 
(vi) T P ̂  
[1 7] h u*{c&«b&£^ofc8BiiS£:lH]J|X-t-$;L 

[18] jfifBJBS* M"*#, /nfT-irm ffiUVl 

ifcMtimUiWitil. MUStffTt 

W » T i## & OT ;0 M T ̂  
[17](D£M&mmxt$^mmmm5t%mM-rz>xm„ 
[19] h V y^yMl-C&S, [1 8]60#|gtt#^^Xtt# 

£ l£Stf 5 
[20] [i]~[i 

#fg'(4#«o 

i: Ut, $JxJ^ it^cD^A^ J: 

*f§^0#ME33 3£<Z) iPS 

So 

[21] [i]~[i 4](D^rnfr<D^m&&mm(DnMmxizmmmvh% 
MkLfZffiti&0 

[2 2] c 1 ] — C1 4]&tf [2 

[2 3] [2 

61/213,788 

m 61/290, 159 

El 1-1 f*. Muse jNHUSS. X$ Muse m$£&^<DmWkW-WMUm,(D 

m^^-tmxb^o miSSEA-3&f%m 
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<n* h r t ft < r. t (C «t <0 Muse 3£<75)BStl#:$l 

IBJM s r t & -e # -5 o 

m 1-2 ft, Muse 

Ei2^ Muse 

El 3 Muse h ES ffflS&-C03g^l:<7)it/^i^ia 

0 4 {£, MACS y — 'T 4 ^s*f<r>-fxi h 

@5{j;,t h$U^$Hl!S(H-fibroblast)®#<£> 16 h'J yis 

%. (0 5a)Sl>' 1800~2200rpm/#-e 3 SrfTofc^ (ID 5 b) 

<D J* y ^V7V^-^&^fc:T^!ffij§£<£>fS&^£^t-¥Xt:-fc<5„ 

HI 6 ft, HI 6 a «g Uusemmmft(D^<D lflfl]& (/<? — 

10//mh 0 6b fit b ES MS ('* —ft 25(jm), 16c ft It 

25 M m (D Muse ('* —fi25jumh 13 6 d (2 t f> ES 

IME£j^lfflfl£#t4 0 @<£> T/l'# V (•<*- fi 25//mK El 6 

e~g (3 Muse » ft 0ct3/4(e), Sox2 (f) PAR4 (g) (D% 

El 7-1 ft, H-fibroblast h MSC (H-MSC) ®5^ft Wit & 

o El 7-1 aMb h MSC Wjfr<Z>Mft<Dl£%i&glZlS\,^ 

"Cgf§l^c£D/c:$0M (/< —« 100 /zm) EI 7 - 1 cd fi 0 0 @ (c) 

&U5 7 0@ (d) © H-fibroblast-1 h y MC 

fi£r^L (/*-« 100/zm), El7-ld<£>^glte Muse 

fo El 7 - 1 e &t>* f {2 MC i#H 70|» H-fibroblast-1 ®.# >&> b £ fltz. Muse 

(^-«50/zm)o 

El7-2fi, H-fibroblast fc h MSC (H-MSC) ®^&3fc<^0JM<7)#|t£ 

cfa 5o El 7 - 2 g-l 12 H-fibrobalst Muse 

(El 7 - 2 gN i&tfk) H-MSC WftfrbT&tfLZtltz. Muse M 

(EI 7-2h, j RU 1)<D Nanog (El 7~2gRU jh 0ct3/4 (El 

7-2hK SSEA-3 (l7-2i), PAR4 (El 7 - 2 k)Sox2 (El 7-2 l)0^fe^r 
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@7-3ii, H-fibroblast h MSC (H-MSC) ®^&5fc <£>|B IS 

@7-3m-o(it h ES IBIS (HI 7-.3 mh H-fibroblast 

<7>Muse|BJ^£^Elt#:*illBlS£l (El7-3n) SO'fM H-fibroblast-1 ®^ (HI 

7 - 3 o) 07/l/^!J7t^77^ - (^-fi 50 n m) 0 

HI 7-4 H-fibroblast mftRWt h MSC (H-MSC) ®^&^lBlS±&0#!t £ 

HI 7 - 4 p-r d t h ES IBISES (Hl7-4p, MC 

*3B@h H-fibroblast-1 M<D Muse IBJ&&^MflfWilBlS#! (Hl7-4q 

&tfr, MC mm 5 B B) (/^fi5/zm)0 

HI8-1«% Muse !BlSS5f5E$lf£$llElS#l .(M-cluster) <£> ^ n —j~ V =r 4 —R 

Zf±/U7 V 9 „ Muse a — -f-y x-f —RXf±/\'7 

Hl8-2«, Muse lBJ^0^lBlS^:£ft3iM3iIt£^HI-efc3o 

HI 8-3 {«— (D Muse IBIS & 5f5®tf£$llBISIS, (H-fibroblast-1 % 11± 

ft (f-^ ^7^)) ^i^LfclBlS (clonally expanded cells) (DIE 

Hl^CfeSo 

HI 9 - 1 (1, Muse HI f&So a-c \* 

H-fiboroblas-1 a ¥?# j$T 7 ̂  ^ 7 ^ 

Vh (i9-lalt;b) tm:a-7ihynT^y(@9-lc) 

9- 1 a ^ 500 HI 9 - 1 b RU c 50 n m) 0 HI 9 -

1 a vtz. MUse iaisfi»i§{£$iiBiS9i£^t-o 
HI 9-2 tefS^SlBlS®^ H-fibroblast 1 RVM 3 m\<D Muse 

IBIS & 5kl35tl{£*ilBlS£l (Cluster) % ? 7 f - L g 38l$#ffc Lfc 

iBISi^&ftS a--7 m ^PT^y (a-FPh GATA6, MAP-2 RU Nkx2. 5%^(D 

RT-PCR##f £^:T0 H'14^^ h LT«a-FP LT t h 

Sl£, CGATA6X MAP-2&t/Nkx2. 5 Utiit V^cD 

HI 9-3 e-1 fiSMuse |BIS®#£&# ? * 0ftl^/^to HI 9-

3 e ^ h n —/V (intact) ft 7^ ES IBIS (mES cells) 

( 8 i!), MEF (y 4 - y—IBIS) (81), Muse IBIS i »*il{£*ilBlSit (M-cluster) 
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(6^M) Muse (Muse) (6<yH) 0 0 9-

3 f-i IfM Muse Muse ^ IIS L/cfifiyM 

©#I7^ 7^>hM(09-3f, a-7^ (0 

9-3 g, (09-3h, 

Sr^t" (^ — « 50 /z m) o 0 9-3 i CO 3 t h ^ h 3^ K 

vr RTfw-m0:(^-« 

20 ju ra) 0 0 9-3 j-1 Muse Lfcf# (0 9 j 

^t/k)0 09kh^Ky 

(A? —(20 9-3 j tfS 500/znu El 9 - 3 k-1 50/* m)0 

0 1 Oa f2, H-fibroblast (Fibro-1, Fibro-2)&tf H-MSC (MSC-1, MSC-2) <D 

pluripotencyRXf&3HkBJfaftWzMJ3-i~Z>\S^'<Z>feMPCR<D:&M$:&-tffl-Vfo 
3 (%<D 2)„ 0<^(D# 7 infinites Muse Muse 

(70s) 

Muse HJlfXfi Muse jfefflflS £ ̂ Etl#:4§M W^SM®^ Jfc ^ 1/ 3 £ 9 ^ 
#< 3 «t Ij/h£l^<£>$r^u ? is — ltM Muse fflJiamfrXIt Muse 

3 «t 19 £4iHi^MuseM 
®5>X« MuseM£^E^f«M#t/t^gM®5^b^ 1/3 £ 9/h£V^ 
<D^C7fs-f0 

0 1 Ob {2, H-MSC (Naive), H Muse IfflJS®^ (Muse) R 

U Muse HIS (M-cluster) (70S) <DT n * 7 — 

i*0"Cfe5„ (Heat) Sri?ft=i ^ h u—;Vb LTfflV^0 

0 1 1 {2, H-fibroblast H-MSC ®#&^4&*0f3gjNHj|&®5h m Muse 

M®^&^MuseMl£^Elf f^lfflMODNA W 7 P T l"t 

•tmxh&o 
01 2itk bfI©WM^/5^ SSEA-3/CD105 i LTifi:^ 

&L/cMuseM£MCj:$*U ^ fc 30 0 

1 2a [it h#M^^ b y 

#£MCJg^L (8hr-hBM-MC, 7 0 ) ffM $ tlfc Muse 

i~ (^ — « 100 Aim) o 0 1 2 b ft 8hr-hBM-MC (7 0) \Z X <0 M)$ £ fltz. Muse IM 
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V (z^-ft 50 /z m) 0 

0 1 3 ft, iSH-MSC-1 Mft (naive l), 4ffi#/L3|g H-MSC-2 (naive 2) (V^ 

V n—8 B#PH<D h V h# 

(8hr-hBM)foSV^t h V fc 

(naive hBM) b Mfiu £ tlft Muse I® ffi, £ 5fcJj£lH##*|ll]i&$& 

^<D±T?i§^Lg3§lft5Mfc3:ff^LfclMl¥f-:&ftS (a 

-FP), GATA6, MAP-2 &tfNkx2. 5 <D RT-PCR ##f<D>^M£r;^-f0"Cfe5o 

HI 1 4 ft, H-fibroblast (IWSTM) RTfi H-MSC ®# (f£&kgM) 

(D FACS fttff W 0 "C fo S o 

HI 1 5-lft, SSEA-3 &§f£M (1 5-lat), FACS 

y-T ^ Uitlfc SSEA-3 Muse jHBJ}aS5l5ffE^^ 

SSEA-3 &§'|4M (1 5 - 1 a £) ¥ 

It'fcSo 04,<ZV* —ft 100/zm -efoSo 

HI 1 5 - 2 ft. Muse IBIS (H-fibroblast) (DMBft^ <7)3¥ttffiftWl^?Mto 6 

0^-TfcS Numblike (ijtfe) •50 0t£<£>^ — 
ft 10 p, m "Cfe So 

HI 1 5-3 ft, H-fibroblast A 3fc£> SSEA-3 |g ft SHIS (HI 1 5 - 3 c) RXf SSEA-3 

HftftMS (HI 1 5 — 3 d) (7)®^-0M¥*-efc£o 04I<7V-;-ft5 tim-VhZo 

0 15-4 ft, H-fibroblast Muse 0ct3/4 (ipffe) (0 1 5 -4 e) , Sox2 

(life) (0 1 5 - 4 f) RTfi SSEA-3 (^fi) (0 1 5-4 g) 

h So 

0 16-1 (Nog ^ ̂ )fi!»Hfcft S GFP^Ii SSEA-3 

Hlft Muse MB&mft'Vftfc&^-i-^MXfo&v 0 1 6 - 1 N &!/ 0 ftJEi&H^ft 
(4iIP») fC&ftS GFP <9 , ^3. — (^6) 
thd>^|A^ (g^) ^ttv^0 o ft N (Dmfaxm/vtiWft(D$:±& 
ffeSo 0 1 6 -1P fttMJjf IK (4 51^^) <D GFP Wi'&WtWzMffil'Vh <9, t hr 

(^fe) &I/t h rf/Vv^Jg-g-fls: (6fe) IrMtTi/^o 

.0 1 6-2 ft, RT-PCR SSEA-3 Gift Muse LfcffFifc 131*5 ft S 
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Ell 6-3 (Nog -?• >>X)ii^|af$fC:Joft5 GFP WM SSEA-3 

H,'l4Muse V , t h^bP7>fy (#6) &3I5L 

LX^Zffifa (3JIH0&) (OGFPffi&ftam&&i-;¥M-C$)£0 

El 1 7-1 ft,i£— Muse Muse $903*b 

Ell 7-1A-D ft, 

^ t, A £ frlfc sphere &7jk L, £ b f£ shpere $ t LT A 

ft-^ 7 *f~ B ft Musashi, C ft NuroD 0 E ft ̂  frl b <D sphere £r £ b 

<9 , MAP-2 BittjNHHaSr^-fo El 1 7-1F 

~Gft, (F)&t>*ALP (G 

-To Ell 7-lHXO'Ui, H 

U El 1 7-1 jft, 

ZF L-, a ~~7 h/PT-Y ^|^f'14l0lS "Sr^"t~0 

EII 7-2 ft, RT-PCR z>t hr/^^y 
fc h a-7x t>7,PT^ 50 

El 1 8-1 ft, RT-PCR Tl^fc, SSEA-3 &§{£ Muse jNMJ& fZl *5 ft 5 SoxlO, Snaill, 

Slug, Tyrpl R.XI Dct (D^^^jjk'f'^MX h -50 

E] 1 8 - 2 ft, FACS L-fc NG2, CD34, vWF, CD117, CD146 &T* CD271 (D 

iMt R&jNHIS (pericyte) 

——"C&5 NG2 —— X&6 CD34RXlvW ft (£H4 "C fc\) , 

SSEA-3 littM-e tit ft-xh^tc0 * 7 J 7'7^ h-^-#--efc<5 CDIIY, 

SMIS (pericyte) "V1—#'—Xfc -5 CD146, NCSC -v — # — t?fe 5 CD271 ft, tMlt 

o. 2%, 0.2% 

&Zfi0.8%) , ^ttlblt SSEA-3 Muse M-CftftV^#*. 

fbtlSo 

Ell 8-3 ft. Muse yyf h t MXh%0 

Ell 9 ft, Muse iPS mi&<Djfm&^i-^MXh<9 , El 1 9 a 

ft, (NHDF) s^Musem^ff^ti/ct h ipsmmomm^ 
75 L, El 1 9 b~f ft, — # — (b^Nonog, c ^ 0ct3/4, d ^ Sox2, 

e SSEA-3, f 1£ Tra-1-60) <£>3§^£^-f 0 
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0 2 Ofi, Nonog (Eh 0ct3/4 (Fh Sox2 (G)R& Tra-1-81 

@2 If*, MuseiPS jNBflS (Mi-l.Mi-2) SSEA-3 ft jNfljJS^b i| Jit Lfc 

((-)-l, (-)-2) <D RT-PCR K£ 9 — 

*"C&50 

|2 2-l(t 0ct3/4, Sox2, Klf4, c-Myse 

^7^-^-|0^MEF±Ti##Lfc: 30 B&<D SSEA-3 WifeRXfB&Mfr b 

—(D Tra-1-81 fz&%k&<D t h ES jNBJB&^r 

> UTil^Tl^c SSEA-3 <D =* n — — (al) fc b ES 

M (a2) f2 Tra-1-81 B§f£-Cfc <5 tfS, SSEA-3 <0 ^ n ~ — fil^T 

(t'(4-efes0 

0 2 2-2 fi, 2 2 - 1 t H C< MEF t3 0 0 6 SSEA-3 6§ 

—#*- (F*30t£Oct3/4 (endo Oct), |*)H'[4Sox2 (endo 

Sox2), Nanog, Klf4 (endo Klf4), Rexl RU UTFl) 

h%0 SSEA-3 Sox2, Nanog (D btl^\ 

!22-3it Muse jNHJjStf* Lfc iPS ^IJig (Muse &BJ&S35 iPS SHJjS) (0 2 

2 - 3 C RtF CI) RXJ SSEA-3 ibif Lfc =t n ^ — (0 2 2-3D&I/D1) 
<D=i 

0 2 3-1 [2, (NHDF) S&MusejNflJS^bii^ftfc iPS JNBJS 

in vitro 02 3-lif*, 

ffcSa-7x 

fe, Wfete DNA)<£>3S3L£^U 02 3-ljlt ^SEiv^-fS)5^g7>f7 
(life) <D3§m£^-r„ 

0 2 3-2 {2, Muse iPS in vitro RT-PCR 

5htfT/MH£^1~0~efc 0 , 3E1-7-# — 

02 3-3(JN (NHDF) £35 Muse iPS ftljg 

bMffc £ tltz7~ 7 } !? , HE (Hematoxylin $.1/ 

eosin)&fef-£ 9 , iPS <£>*&$fcSMfc ~ LT^50 0 

2 3-3m(i, (cartilage), 0 2 3 - 3 n (Muscle) , 02 3-3olitt 
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(neural epithelium), EI 2 3 - 3 p (pigmented epithelium), 

El 2 3 - 3 q (columnar epithelium) 

HI 2 4 te, SSEA-3 Pi'l4iB0S!j5>, Muse Muse & M 

iPS IBIS^D Nanog ifif:5-p,S.T/ 0ct3/4 jjtfzs-rF-GQ Bisulfite (5i®itSI;^^i!lD 

Uit, (TSS)(D 

CpG &%lt^ ,TW£V^y h H&fi, 

y ti>tz.\/ h -y^&TF'i'o 

HI 2 5 it, (Naive), Muse jfi|Bi!&&^E*£#:*il&B0S£t (Cluster) 

RTfi iPS LfcH^£>5tS PCR <£>jjgM£^1~EI"t?fo5o 

T/NaiveJ XTF £ tl%> % 7 A 41, Muse 

unsemm^MmmiW-wmM^t(D\t^2MMxi/2 «t 
I! 19 7 2 <£ <9 L,£4$£tfSi7l frfritz.3} 7 J*it, 
Jt^s 1/2 i «9 /jN^vr i %^-f0 r/ipsj -e^£tiS#7A4, r*j f3% 

£*LiPS «fc 19 Muse 

r* * j it, 3£5I $ ftfcat fc^com^ Muse 10IS &^tt#M»lS#i=fc "9 iPS T'^C 
&&i~0 

HI 2 6 it, (Naive), Muse Itt £ (Cluster) 

RTfi iPS JNflJIS^^tlft&rJ^M^I&tfclifcll^LfcS^tf^lrPCR <D1&%:& 
^-rmvh&o 7^<DMu&itm2 5 tm^xh&o 

HI 2 7 ft, t iPS 
m-tt fctcmxh&o HI 2 7 \t&(D y -fn ?? % yy^WM-f-z 
3fc¥H^(7)^ L T V ^ o 

WT, 

ktfX^Z #tH4 (pluripotent) 

JjS®5^~t?-fc <50 <£>^ii§'t4^liflflS£r Muse IS (multilineage differentiating 
-13-
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stress enduring cells) t V"1 5 o 

Mtut, 
£A±, 10%u±., 30%J^_h, 50%a±, 70%^_t, 90%^±, X«95%j^±^tf 

tf0 fc'MlfaWftb 9 

i: b <h So 

£{£f3:, njtfLSi$J<£>£#£rVH\ 5o 

{zi4oVNTN %£ 

M&fft K 7y K ?f-=¥, -^/Wty h^(Dlf 

o#2g, ^=1, 4%, t7-^ -f 9 N ^7-^, n/<, 7 ̂  U-y b^fff 

-a^ixSo £f£<DM^^fcS,S^\ (ES 
isus) (EGSBia) 

W}®<D®Mft£.&±x~$Ltiz>*mm&M<om.i&*\<^\ m 
faxmrn, fe&mm* ^mmmm^^ti50 m*. 

fls-et So 

f\ tti\ mm, stm, -tn, W%&, M&. m, & 
m, ft¥<Dmifc&^oo 011 *mw(D%m/&wtmz, #M^it^^#s 
r£tfs-c#S0 M^iSrHttSo 

r £tfST-#S tfi, ^ 

W(D^AXltit^-^)(D^-^fj: ¥<Dik& 

^£Ic9£-tSo ::t\ 

fllxJ*, 0ct3/4 3tfc^ 

¥£<D Oct 77 ̂  V ~-}4iS-?"> Klf iSfH^-^CO Klf 7 7 ^ V ^iltfS^K c-Myc J&fzs^?-

Mr<D Myc 7 7 % V —SOX2 iS'.fc-?~^(D Sox 7 7 % V ~~3t45-F"/0s^ft bfrlZ>0 

t.tcs LTitztib<Dmfc?-&=<-K-T s^y^w^-r h 
ytfmif fbtiSo £«b^ LTf*, Mx.te\ 
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mso, JSTE&I^ LTmm-tz 
fc&vo, DNA ^ 

b OtM# S ̂ t & X # <5 t V"1 9 M.X\ iPS (induced pluripotent stem 
\ 

celDlffl^^t^ESlBJ^i^Pjm^CTJ^tLSo jNBflS© 

mm, mj&&M 

stc, v 7°n ^ s >?xizia 
Mk<Dmm&&mkit-r\cnbinz> r ̂  it *> £i\ 

ft&WM-tZo *&W<D&m&&ftllfolZ, Mz.lt, LT& <9, 

$ ^(cfijfiL^^^iii-rsn £tfSprtl-c&5o 
i fct, pluripotency ST^TUT^5*|fllI&£VH\ 

5o 

( 1 ) Nanog, 0ct3/4, SSEA-3, PAR-4 RTf Sox2 ̂ <7)#fg't4^ — # — (Pluripotent 

marker) &r^§3|!1i_<50 

(2) 1 

(Clonality) ^^f-f<50 

(3) g BltM (t^7 y 

(4) 3Kli (rtEH^, •I'K^^JLO'^K^^) ^ in vitro RXf- in vivo 

Xftik L^So 

(5) 3 

(6) 7/V%}) 7**77 ?*—e$k&XWite.bt!:Zo 

pluripotency LTl/^6^"C, $I$| 

t-tc, pluripotency £ 
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(i) mz.it 1.2-1.5 B-C 
fcSc fcfc'u ES iPS J; 0 
(ii) ^Kmo^Kii^© 

ES iPS mmxit^ry ^ 
t ̂ ^mti~60 

(iii) 9 

(iv) 10 BMT'ffjg^-ifc-rSo * 
(om, 

(v) 0 0 

(vi) mmtiEi?;xh&0 

(vii) 7^ & s< y — Z Z X\ T n ? y — 

1 it, 0UXL(i TRAPEZE XL telomerase detection kit (Millipore Ii) 

t £v^0 

T n ^ y — t bt n ^ 7 — if 

fcSWiHela 1/5.WT, L < ft 1/10 £J 

TOTP^ 

(viii) ttf-MkfDlfcMKi^XyZ, Muse IM^ibBf^L/c iPSjNHJIS^MLT 

it Nanog 4o «fctf 0ct3/4 (7) 7° n — ^ pi \ 

(ix) 

(x) JS;®t4±t?it£^£&v\ n r*e, it, #3SJg*£r 
?Toifc$§£\ — £(DA# (?yx?—) \z.m-fZ> «9, 4& 

£&i^50 ^^xoiiCilL11^ 
L&v^ iT-feSo _tfE(i)~(iv)^^IBS5ti±©5itSr^^ t\zm&1~ 
-5 o 

mz.iZsxT(D^m'&mmx&&0 

w^W£#A-f si«#3r 

(B) #«fu &J*. Mu JW^, J!§£& 
-16-
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^4 ^vxvmosn) ^ v>n£n^«*(^ v» 

vfirasi vOTit# \^m«giffia># 
www%( v«¥bti®§# «iilltiLHJ«Xill^ia^ot$. 

n 4 \£W$vW#24-i^$l' 
«2}vr^i4 vrtjg^BIT °^TfiirvWa^I9^^ 

ms\A*~' 
J£SIVTSf^-N \3— jL-Lr\AMK ^ \3- — Ji^n/LWWCD^K^ fl ^T — 4r 

K£— y^Y/'tCDj&K ^v/ov/iJp v^ j-v/v/ ££ 

v/^I©i^/</y \a— d ^.CD^K^A CI 4 v^^/lfi4 vi-

J-^a/: 0y^^±4&M%ta>X±3}M£--<L^*AcictQ4- VB 

94-SfB^^^ 4 vr 6t T^##§FO)a.i 

KW5T lifwaifflWIH 
mm# Kmma>x±Mma)^4* Kmma>x±Mmwm ymma>*xm^ 

g* 4 vQwm 4 ^wm va" °2#a. 
&^~<24-mik(A ^<£3*14 

^^^ # :? •%•qSET# aa—^^ a^3sgfflf CDHOT^LUVXWM&MWtbCD 

°mm^m 
^CD (a) £iX (v) BIT My/?^S£imi$PK T^W sdT v»sa (a) 

°«#$l'M^CD (a) 

six (v) BIT M^n^waBU^^ ? >?*<' (a) 
°mm^m^cD (a) vx ao as 

°WMmm^94-&%^>%iCD (i) aiTs^sam^ats-#^;?# 

08t£90/0I0Z<IfAL3d 006/.00/II0Z OAV 
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_hfE0#3l0X h 

b mm* 
i&^-r S^M^^S^ 
r—V(oftm\z.£*)ftte£bz> o 

$9 ASM* h u-xfrfatffcUte, 
MBS&m£Lrt> Xl\ VamMffimz, fLl^I 

it^iltf-TWt. 4^IoM^yy h t LX&X®i&-tZZ klz£ <0, # 

3PJ0#tE14#M£^$t1-S-£^-e#So ^<Dj:9tLt#f)tifclffi 

mmftzmm-tz zkbxz sD 
3;fc, h 

£*§* u ^LfcjNaiasriHiiix it t^mmo^m^mmxit^mmmmft 
£#|tti~S r £ SoH^£Sttfcl&lt07lfflJM* b ^ M8§R £ ft S <£>•"?, 

mm^\iit^w-(D^mnmmx\zmm^%mm^mm-r 

b o 

rftk^aMSfc h y :/^&3i-s#&^o^TfftK-rSo :© 
h y Plj££ftftv^ 

t, tt^m^ftsit^fsis-ej^ftfi 
«t<, 0.1~1% £?£ L< it 0. 1-0. 5%j&S0iJ^£ft5o flUx.fcf, 10~50^"{®(Z) 
mm&^fc^fo<D^mMmmxm$Mmmm&#z(Dkm$:±.fzm&<v bv-y 
yyWifc 5 ml ^X4 y**.s<— V3 yt5^ h !• ;* (-8iH" - £ 
^•ct So h y 7sw^a0#r^«, 5 -24 NFMX & ̂  L< n 5 -20 ̂ r^^-efe 
So 8B^r^a±0 h fflZ-lf8B$fflXlZ 16 B#r^ 

h y -?i/y®Mb\^o 0 
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±IE£>«fc tikW, 

* -> H LV^tfc, 

IB IS 0 jg # <# ̂  — 0 ft # & 1$ t* V? #c H £ It ̂  i~ 6 tz #> ^ S £ 

Poly (2-hydroxyethyl methacrylate) ̂"C ̂  " h L-T*5< i: T^HIS Ll\ 

b ut (Mm? 
7*#—)%]&&•$• Z>0Z<D1M fam.<D±% &fei&%25iJLmfr b 150 » mfe&X-h So 
;fc3§!^<7)#tg'14#$BlS (MuselBlS) It, w (DtYtf)* b^X [-Hi LtitBo fciNfl 

^ Muse $MS®# (Muse-

enriched population) t 'a Muse lEHSM^1}30 Muse |[flJ^(D^?5;illJ'a~('j:> * 

blsXtQiM'DjjfelZ&V Mfc&o 

Z(DXO b 

*%W(D^m&mmxi-z£m>kmmmft&x h u^wm 

^ © tfj EH ̂  X fi P^ ̂  S 5l€ W SB IS (7) ^ V > 5 J§ ifi, 

«fcV\, ^ 

^<~->y >\ * h u7b-?4 

x bt^\ 
tsbK, *&wit, *mw(D*kfc(D 

s n t &x% %^m&mm<DM^MmxitmwMxh%^m'&mmb^tJo 
ffi£.nfoxitffimifflfo t nmrn^m&mm & m% L T# b ti 6 MXMIS^, 

ft5&0IS£^v\ TWmmb^teo iPS 
mmit, fc^mmmmte^iD^mmnftikLtzmm^Mmfc^-mAm-fz 

y -fv?? % yyvtz&g:, 

xioVs *%w<Dmi$frtbW.&'&?>zkftx%, irxK^m^mmtLx^ 
- 19-
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5 IBIS A^(D A&ftJ b ftfclBISte. 

iPSlBISilOJ^ftSo 

:£IPJ!<D#tgt£i^lBJ^£^i##-f 5 - t (C«t 19 , JffiHSft:# (Embryoid body (EB 

body) -like) lBIS#t/^# h ft5 AK it Z 0E1i{£4ilBIS^&I>l£^^lffllS 

:iria >9, mifamtLxjfm£th6o ztom, *&W<D& 
Muse lBlS£5kE*ifWflBlS 

(M (M-cluster) £P^r^fc3)0 

Mfom.*i&&-tz>tc]b<D&i&m%<ojjfek it, 
V •? — (Nakahata, T. et al. , Blood 60, 352-361 

(1982))^^y^y^ KP (Keller, J. Physiol. (Lond) 168:131-139, 1998) 

mtfmifbtiZo y^a-7/nt#t 
ft 5 ft 5 mRxf^m^mm b 
i~50 IIt\ ^;V7 y -x. — 7/i'bi-t, £ft&lffllS£it* 

u t/i/7y1 

f&IHOlM Mr{i£v\ ^PJ^it^JfBV^-fft^(7)a^^lB^ 

<Mf f£*£lBIS#t {--a t. ft S IBIS#* *> ft it L fclBIS&tmii t> 5» 
0 1-1 HH^^HMS (t KM^IBIS, t MtMP^n^iBis, ffi¥#M^) m 

fth Muse 'MRXJ- Muse |ffllSS^E^f£#lBM<DM:ig£^-f <, 

iBlSSU^ijjrB#^ h y (Long term trypsin incubation; LTT )^<D* h 

Muse iBlS^itli^ft Muse IBIS£# <-a frlBIS®5^# ^ 

ft es Muse mmmft tv*&), mmmmft^<D Muse ^ tmmw 
*£IBIS#I (Muse IBIS S^MtfWflffllSlt) fls#£>ft50 E#fW£lBIS±&£-t? 

yt3- h Lfcjg#JnL"ei#*-f 6 £ 3E^<DlBIS^5Hb-?~5o 01-1 ̂  

-fj;9{c, SSEA-3 |S§'l4lBIS£it^^ftU ^^W\(D* n £ ft< # 

S^it5r 19 Muse lBIS£^<7>MlfMlBIS#l£#3 :: £ri5-C£50 

Museiaiste, #^ig#-e-0.itM^f¥ii;Lr tv z t \zx *> m 
m*m%}TZo ^mmm-mmm-ssEk-3m^mm^Ltcftm^m^)m-rz 

MuseiBis^A*^ii5ii$^6rt^mxhz mi-2)0 
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-r&^, 

%mAts mm&fcte\^\z.uT(D^mxm%-r^ 

#ifu &JK, m#m*mift>tnz0. 
5:^St#5„ ¥$!«;, Muse flfl/JS©^®{!!#< 38JILTV^ftBJi&S®-

£ *lj L T ̂ T 2 r , M M SSEA-3 

^3§^<£>#t£t4#7M£ SSEA-3 H'l4 Muse $0J3& £ V^ 9 - t t>fc<50 ££>M, Muse 

CD105 *9 , SSEA-3 

CD105 m&Xfc&o t£oT, SSEA-3 CD105 

k&v%z>0 ztib<Dmi&mm^-Z)-%m%i-z>zb^£i9, *mm<D&nz& 
tfrMfoZ%.-M1fokLTmmx*Z, M£Lfc:3i-M£, «t v mmzitz 
ZkftXZZo ft*S, *319313, t bSi^(Dm%W}^)(D^mS.^b SSEA-3 

^ f 5 ̂ -* - iz X O T¥11'T-1 6 £ t> ^£r © t i~ 6 a 

—Muse Ifflfl&te, NG2, CD34, vWF (7t^W7 ̂ FW), c-kit (CD117), 

CD146, CD271 (NGFR) & |^'t4"C fe 6 0 SoxlO, Snail, Slug, Tyrpl, Dct 

tfm&xh%0 

NG2, CD34, vWF, CD117, CD146, CD271 

ifrizznbtDfam^tt-tzffLfcxh'ix, m&mm, m 

Zkftx^zo 0il;U£, Zinb<D#^ffifeiJ%<D 

t5-^stf§50 £fc, FACS X«7n-t^ — 

o fr®:feirZ> zti£X^Z>o Itliixtf 

FACSAria ^ ' f -f ^ ̂ r ^ V ^-jiM) , FACS vantage h • x -f y ^ > 

y W±$0, FACS Cali bur (^ h ^ • xV y^rl^V W±M) 

5o 

l£/c, SoxlO, Snail, Slug, Tyrpl, Dct i* (£>15^13 US LTii RT-PCR ^ 
-21 -
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ii, ±iS<£> «t 0 ^ FACS £rfflv^T5>#f B§ 

try-TV <t,fo5W3:RT-PCR 

k £VH\ me, <£>¥&{;: «fc 

XhZ> Z Zfrlb<DWi&!WJ& 

kkt^tt, 

«§PJ3<7)M«:, Z kfrX% 

60 

Muse mifete, SSEA-3 r $ b f-

CD105 NG2, CD34, VWF (7^-

l/\f;V?7 1/ KBf), c-kit (CD117), CD146, CD271 (NGFR), SoxlO, Snail, Slug, 

Tyrpl RXf Dct ^ P> & ^51#?. £ tl% 1 1 — ~(D 9 Hi 

m. Mid 2®, 3f@, 4f@, 5®, 6 f®, 7®, 8f@, 9i@, 10® 

Xfil Mx.fi, CD117 

^.t/CDHe Z> z k fl*"?#, ££(-, CD117, CD146, NG2, 

CD34, vWF CD271 % Z ktfX^^ £ MC, ±ffi<^ 1 

1 r t fls-e# So 

otiitsr^a <9 ^^Brnr-feSo' 
tz.m^, £#L/C 

t. tz., ±IE <D--? -1> - i^n XL x, w (D #m&mmx it # titans® ft it, 

nat?fc5 Muse $ b f- Muse - i: f- «t 9 Muse $0J3&£ 
-22-
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(EB)*£Mi&^#fbtl50 Muse&Bflft, Muse 

t/t h ES t K«t y , 

IB®, o 

@2(1, Muse 

£^-t„ #l:»To l 8{®(D|I|^c7)lt^if5v\ 

(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 (ABC1), member 13 

(xv) angiopoietin-like 4 

(xvi) prostaglandin-endoperoxide synthase 2 (prostaglandin G/H synthase and 

cyclooxygenase) 

(xvii) stanniocalcin 1 

(xviii) coiled-coil domain containing 102B 

30, 4o, 5o, 6 O, 7o, 8 0, 9o, 10, 11, 12, 13, 14, 15, 16, 17 

XIZ 18 t b 2o©B^^^Lt 
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HI 3 (c, Muse MUfo&MmffifcWBJfcWt h ES 

(a) matrix metallopeptidase 1 (interstitial collagenase) 

(b) epiregulin 

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

(d) Transcribed locus 

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

(f) serglycin 

(g) MRNA full length insert cDNA clone EUR0IMAGE 1913076 

(h) Ras and Rab interactor 2 

(i) lumican 

(j) CLCA family member 2, chloride channel regulator 

(k) interleukin 8 

(1) Similar to L0C166075 

(m) dermatopontin 

(n) EGF, latrophilin and seven transmembrane domain containing 1 

(o) insulin-like growth factor binding protein 1 

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

(q) serglycin 

(r) gremlin 2, cysteine knot superfamily, homolog (Xenopus laevis) 

(s) insulin-like growth factor binding protein 5 

(t) sulfide quinone reductase-like (yeast) 

^20, 

3o, 4o, 5 o, 60, 7 O, 8ox 9o, 10, 11, 12, 13, 14, 15, 16, 17, 

18, 19 XIZ20 

±i5(i)~(xviii)<D 

£>'>&< t b 2 o t JtfE (a) ~ (t) COB<Z)6^< t b 2 L 
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# £o 

K 7 ̂ b (odorant) (^~/V7 7^ h 7s^ —; olfactory receptor) 

^ (chemokine) LTV^ ̂L £ , "f 

K7^ >^£{fcB§t£"Cfo5 - £ 

Rtiin WT©2 2m<7)^mm^mif bnz>0 
olfactory receptor, family 8, subfamily G, member 2 (0R8G2) 

olfactory receptor, family 7, subfamily G, member 3 (0R7G3) 

olfactory receptor, family 4, subfamily D, member 5 (0R4D5) 

olfactory receptor, family 5, subfamily AP, member 2 (0R5AP2) 

olfactory receptor, family 10, subfamily H, member 4 (0R10H4) 

olfactory receptor, family 10, subfamily T, member 2 (0R10T2) 

olfactory receptor, family 2, subfamily M, member 2 (0R2M2) 

olfactory receptor, family 2, subfamily T, member 5 (0R2T5) 

olfactory receptor, family 7, subfamily D, member 4 (0R7D4) 

olfactory receptor, family 1, subfamily L, member 3 (0R1L3) 

olfactory receptor, family 4, subfamily N, member 4 (0R4N4) 

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

guanine nucleotide binding protein (G protein), alpha activating activity 

polypeptide, olfactory type (GNAL) ; 

olfactory receptor, family 6, subfamily A, member 2 (0R6A2) 

olfactory receptor, family 2, subfamily B, member 6 (0R2B6) 

olfactory receptor, family 2, subfamily C, member 1 (0R2C1) 

olfactory receptor, family 52, subfamily A, member 1 (0R52A1) 

olfactory receptor, family 10, subfamily H, member 3 (0R10H3) 

olfactory receptor, family 10, subfamily H, member 2 (0R10H2) 

olfactory receptor, family 51, subfamily E, member 2 (0R51E2) 
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olfactory receptor, family 5, subfamily P, member 2 (0R5P2) ; 

olfactory receptor, family 10, subfamily P, member 1 (ORIOPI) 

t Lt^T© 5 btlZ>0 

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.XF 

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

t> 1 <9 , fe-SWi, t b 1 

Zfrib(D$- K7V n-pt-531^111^(7) 

ZKomx-Mt-tz „ 
Min ifii, ft, j&^uasig^L 

K7>£*u if 

li (l*]JB5!t), &M (^El), M WEH), 0^1 (^EH) m 

$ £>131, Muse Muse 

Rexl, Sox 2 , KLF-4, c-Myc, DPPA2, ERAS, GRB7, SPAG9, TDGF1 

h $tLT*3 9 , Muse V , DAZL, DDX4, 

DPPA4, Stella, Hoxbl, PRDM1, SPRY2 y 7" 1^—h ̂  tit V^50 

t.tz, 
— D—XhZ) CD34 RXf CD117 L < 

*38 91 ft* Muse MfaOfyfr S>1\ Muse IBMffl, Muse 

Muse Muse IffllS 

Muse ^ y hjfif 

pluripotency LT&5 <9 , fe t> $ i ftit 
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i*. m&m. ifsi, 

^<Dn±, nm^nmL#S„ 
^Lxbxw :©i^t tmm&mmm, m%.\*. m. 

^ «fc 
MKI^U M, it©s4, 

&-£{*, M;UX£T&, #&,- (S?a, fc 
I9tf5 r t^-c#5o 

-£T-fcJ:V\, L"tfT5 r t&X$&0 &#* 
f3\ ^L«t 5 Mfi<7>«ig^\ IMX^J; 
# <50 

<fc 5 ̂ t, fl, fl, I$I§, ITU, i§ 
t\ eg, &mm. vsm%, n\ &&mm, B, >bm, Jtw, mm, vrnwrn 
M. mffiw&m, wm, mm, &m, %m-%m, ii»i, 
t/p, ±71. m, ntc, u, 
as, 'bjk^Bs jff^i, jjrifc, st^cm, «^i§, M 
mm^csttmrnm, mmrnxm, 
nsk, mPkm,-&ufci&s itifiu „ 

««:|Slili LTf^£;ft5$#£&fcg!-£L-C fc <fcv\, fis#(iliii^7 

*&W<Dg>m&&Mm& invitroX'ftim&L. £ £> 

v^TTiSB.i^«:^ll^i£5HbLfcMXteiM£$£^ffiLTt £V\ 
MMitL&V^T, 

^'a'SftTV^Tt>^{bco "Itb't4^Mfi< i^c^T'fo 
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k-tzmBommzm^zzk&x$z0 z 
<Dm&, Mid ex vivo xmm 

t.tc, Mifco&mz. «t V x in situ 0 r. t b x$Z0 tt 
mmvmtvx, ITIIM. &J**B 

#®u in situ x*f&m%fti zktfxzz. m 
PLU, m&m, %&&&&&&zzfem-tzzt^x 

t.tz, *mw<D^m'&mm%, 
^£•9, ex vivo, in vitro Xl&fjfc £ ii" <5 ^L t & X # -5 , lfilft£ 

^skm, 6iM, ]fa./MM£tfs^f bti&0 

^iifi:^-^,jfiL^^^';SrN d ^liiJf[lJ^,ftll^$iuifii(3i^ V> <5 ^1 h X # <5 0 

±IS©«t 
"aV ex vivo, in vivo, in vitro <D\z^~TfrlXftik £it"C t <fc V\ <£>^-fi§'(4 

•!$««, ttfrM, «£!£«, # 
M, ¥rt^, m, IT, m&L, ?V7, #&*BJIS, 
wsijiaf^Mti.o *mw<D^m&mm(Dft{kns 

mm-tzz tizzy &&-$•&zt&x%ze ftitm^tvxn, mm^mm^m 
(bFGFh (VEGFh (DMSO) 

&«fctM yXnx W—/V ; fe 6 Wi£$lt^Mj$;ft|I|^- 4 (FGF4) N ITMj&S 
H^- (HGF) m&mfbtizo *%wiz, ̂ mwo^m'&mmfrbftikLtcmm 
b&^-fz>0 
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b\zt£%0 r.<D£ 5 teysWb LTM 
x.t£, &Lihfgm£.m&mfibtiz>o 

MuseiNflflS, Muse mO&frbX^ RXfi Muse 

« 

&B.J&MHZ Muse Muse 

Muse 

£ Muse t% Muse 

<7)&mKm*Z z btfX-ZZo Muse it 

MXL«\ 
<DMl£5k<7) Muse r £ [^ <^<7>|4SC 
sr^Fo^:#^ bftxzztzib, ^mtDBm^mmmw, 

ffitefto Zb&X% Zo i-ftt>h, MuseM, Muse 

i • ttiifflWi Ltii/^r *mwtz, tewtftfrb 
Muse JNMJS& ^SiU %%. Muse jjfBjB&Xfi Muse bftit £ ̂ T# bfatz, t&mW-

Htz., UuseMfa&j/MkZitZZ kX#$LHfo&*:MltZ'&z>z k&xg Ztcib, m 
mo * % 

H^JfF'Ofi^ 0 Z b &X^&o iMuse Muse 

nsfofr bx% Muse b &4t £ 
itxnbtitcmmmi,< ̂ iait • y -^wmmb 
LTffiv^5^^^•r*t50 iifi ̂ mwizMuse - mmzit, mm 
£#T, MM 
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m*(D ft HLA lo) Muse 7*7 V —\t\stz. Muse 

z t -C\±IE <D Muse 
Mz-\*s ±te^^^Ycg^(Dte, %Mlzm-tZ 

Musemm%m$u HM 
:tia 3 Muse mj^fDy^y'y y —,-f^^^Muse 

Srf^SSf-f 3o £fcx Muse flHfl&fc'tf-Cft < x Muse 

fcE^f£4iM9t,&t^Muse 

• ^t^#t7^77 y —rttt* 

l?)o W V ^-C ^ Ztlb(D Muse Mfafr b X% 

Muse L < «iiit • 

S:#T7^^7 y —bMMy4 7y y 3o *3§ 

Ktex ^(DJ; 5'y ?*&&•$• Zo %t 

xJix |&^J^5^'B'•Sr^®L-N <fo&V"1 -5D/cIf? 

r" 

-So 

ZZX\ S-^-i-5 
SloSl^lIlli £ 9 jgUfcjt-rs :^5-tr 

#60 77^^ (#Mffl) 

£ L ft V N tz t) x II77HV ;^J& £tl&V \ g ElBI&S 5fe<£> Muse 

ieMTWj^MuseMSrfflV^il'gii, ±fE&Lg£ 

tTxJiJ; v\ 

£10^ Muse iPS IffllS (induced pluripotent stem cell) (DV—7 t 
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Muse iPS J3S (Miff, 
SSEA-3L 

bb 25i£U±.) ®v\ 
MuseM^^itfs^-^AU hZ^^t^(D{t^^mAi-Z z 

1 v ipsmmz^m-tzz t^x^z0 MH&M 

#^&t){>n5S3i cSfriZ) fo b ty&jfiHkz b&Xct &0 

#fF 4182742 -^lEgc^o Muse M^AU 

H 2 7 (DfEfcfC^oT, Muse $BiPS &BJ3S6 r £ &X# 30 

02 7^fEfc^fe£W-, ^3l53tfc^:m^3fc*>v^SC£#AL 
X, iPS mjfa&ffl±Li-& Z ktfaimxfoz iV^-5o Muse M/5^69 iPS *|B;BS<E> 

Muse iPS mifa& Muse £ 5fe iPS 
(Muse-iPSC) *3PJf3f£ Muse £5fc iPS ^t6a 

Muse IPS 'mmn^nse 0 Zhfr 

X'^Zo 

i.o-r jy^ ̂ t£eji-5$K *%W«r.nbommm 
K k<£>-cte&v\ 
Wfcm 1 S" Muse mmmftRUUuse 

ffifflrRXfijjfe 

fflMZkmifok it, 2t©k v^mm^MmmftRxf4m<D\i v MSC (bone 
marrow stromal cell)V^fc0 t ( 1 ) H-fibroblast-1 

(lE^t (NHDF) , Lonza £h<fcl9A¥) RTfi (2) H-fibroblast-2 

(j&At bfeMBm# (HDFAh ScienCell f±£ <9 A¥) MWc0 t h MSC ®5> 
iltli, H-MSC-1N H-MSC-2, H-MSC-3 H-MSC-4 £ Lonza ftiRZf ALLCELLS |± 

cfc ^ A^ Ltffl V^fCo t h MSC fi, Pittenger, M. F. et al. Science 
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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) £ frlX V^ <5 0 

IB IS & 10 % FBS R Xf 0. lmg/ml -MEM (alpha-minimum 

essential medium) 37°C, 5 %C02 L tc0 A fLfcfc©© 

u -^^IBIS^ z^>x\ 

iBISi#*^ : t§M<Dik% 1:2 t LTllftU 4 ~10 ftflft Lfc h (O 

t h ESlBlS (hESC) 9 A^Lfckyoto hESC-1 (KhES-1) 

!> * ES IBIS (TT2 IBIS) t' h ES IffllS (KhES-1) \t C57BL/6 12. 5 

0 E J; 19 ft35:7 ^ Ltc0 

RT <01? X % & £ ff o o 

l. PHI^IBIS^^ h 

7 b uxMWtk MltiSJt-? 

HML> y ^0#^ h y 

ftfcSUBLfco 
(1) (STEMPR0 MSC SFM (Invitrogen *±) V^c 2 0 (it 

il?*) 

(2) Hanks' Balanced Salt Solution (HBSS) ^ y ~7 7 — (Invitrogen %h) 

^f;20 PH1<©1§* (HBSS) 

(3) 10%FBS-a^a-MEM (l%)t©2 0 Pel (10% 

FBS + Low02) 

(4) (0. 25% h y y-y^-HBSS) 

(b-^^3 0#fB1® hy/^yM) (Try 3X lhr) 

(5) h y 8 0#PH1^ ->3 ^(LTT 8hr) 

(6) h y 16 0#PfSH ->3 ^(LTT 16hr) 

Lt, t h^f!lfc]«lBlS®^£fflV^o 

±IS (4) N (5) RXJ (6) (D$kfc(Dm^s 100, 000 j®~500, 000 ffiV} IBIS & 

5mi b y ±is<z) (D ~ (3) ©xf 

iBJfefc5^-PHI^ h y<OM&, (4) ~ 

(6) CO^> h l^^$IJ$&CDil'n\ IffllSSrE^^ — Zf\Z.$kt>tz.o 
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* K xt&mirZZ t «t <9 M 
LtCo ft* 500, 000 5 ml (7)i£±S£ 15ml <D 7 7 ̂  ̂  V 

— (IKA Works ft) 1800~ 

2200rpm/min ^ fc„ 2000rpm "C 15 

±it£|&£Lfco £lBfl£<7)®i&^tel<J 70-80%-efcofc0 

2 . MC igtt 
I0fl££^ ^ 

f/Vt/m — <£>}##£ MC MC o T ft N 

Nakahata, T. et al. , Blood 60, 352-361 (1982) (£lE4!c c? frlX V"* 50 

IB IS fl* W 3s IS K H ^ i~ & <7) £ ffi C tz , i§ # x ^ yVaS: 

Poly-HEMA (Poly (2-hydroxyethyl methacrylate) "C5 =* — h L-7h0 600mg 

(7) poly-HEMA (SIGMA ft) £ 95%^* / —/V 40ml ^ 37*0 "CSt# U xV 

(96 40/x l/^ai/V, 12 7^-^ A 

yis^fDm-k 200/z 1/^i/V) , — tfe|£J| $ -^T^l0 

MC(MethoCult H4100) (StemCell technologies ft <£ 19 A^) ^ 20%FBS'a^* a 

-MEM 2 %-C®l$gLfco ^/M£<7) MC igift^<7)|BM^{3:|E0M±<7)|l 

8000 |0lS/ml £ LfCo IfflJ^i: MC *&±fe 

«t "9+^i^U poly-HEMA n -y 

10%FBS a-MEM £ 3 0 MC J#H 

(7)^(7) 1/10 *, 9 £^APLfc0 

(IBM^, Muse m?&&?k(Dm$ixhz>tz*b 
Muse <»>7 7 0 @ \Zftitz.0 0. 01M 

(7) PBS 2000rpm-C 20#HQii'frU Jb?#^^Tfc:0 r<7)^3lt£3 

U l0fl££$fc#-L/c:o HJiRL^mill&^Uy 10 M 1 <D 0. 01M^ h V s< 

tzo \M.% 25/zm «t <0 t h ES IEBI& £ V> 3 h y 

ISMuse |fflJM^E1§{£*ilM£ii Ltlit Muse |fflM^E*£{**i 

im^(Dm^mtmm^(D^:/ir-<x<D±mm^c(ir-<x(D b y 
J®) l;^I[tiLt lffllSf+^(7)|^, llffliSi 
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ft f+$J 
t b ES Jpei&£&;t$t< y A— £tiftv^ 5 ^ 

IL, ±fS(7)^feXMCig*^fTofc0 i##3 0 
3. 
96^:^7^ 3. Sr±|E©^fe"C poly-HEMA "C =3— h L, 10%FBS "a^T a -MEM 

XV iBJWAoT^ftV^m/K f^C 

Aotl^ ̂ /WfMU/^l&^Lfco t£# 10 0 g (EB) (MuseftHflSffe 

7£/&£fH&Lfc0 It 3 ®<Z)^ffc£fT 

V\ — 0(7)11^ "?«*:{£ 250 ?:r/H^±<£M8££fTofc0 

4. 7/^!)7iX77^^t'|fe 

H-fibroblast MftRXfi H-MSC W\ft&M(D Muse IfflJ&ft^ iffi ̂  #111 JNH IS #&&£!& 

Leukocyte Alkaline Phosphatase kit (sigma |±) 

fc0 

5 . Muse in vitro X<Dftjffc 

MC ISISnW&%k(O 7 ~10 0 W:, H-fibroblast MfrRXf H-MSC ® 
7*"^ * n M£«fc if — 

RT-PCR 

6. 

0. 01MPBS ^4%/"?7^^A7^7t K"C@^L% H-fibroblast H##. 

tf H-MSC mft&$z(D'M Muse IfflJMuse 

itfc<fc 9ife, OCT =*ys<*yy M 
ifctt, f7f^3-h^7>f K^7^±T0^U 

L"t\ Nanog (1:500, Chemicon IfcK 0ct3/4 (1:800, ̂Pjsc^^ Dr. H. 

Hamada i ̂ A¥), Sox2 (1:1000, Abeam |i) N PAR4 (1:100, Santa Cruz fctK 

SSEA-3 (1:20, DSHB liK T-Viff^T 9 *f~ V (l: 100, Lab Vision f±K neurofilament 
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M (1:200, Chemicon ft) N a~7 ^ KT'nf'f ^ (1:100, DAKO ft) % $ 7 Nurablike 

(1:500, ^!i7t/^7Affy77y^3tODr. Yuh-Nung Jan «£ <9 A^) 

type 1 =>7—^>^(1:20, Southern Biotech ft) 2 

It, Alexa 488 XfS 568 t =« h IgG, ^^7 

IgGXtetn^** IgMtfifc(Molecular Probes ft) 

tfofc0 

7. 

H-fibroblast H-MSC Muse Mft(Muse 

Muse 

Z k% 1~3 [e]j& <9 M L/C b CO) lb (clonally 

expanded cells) quinacrine-Hoechst J; *9 ^AEI L7^0 

8. (D'ffll&CD&A 

te&mftBBSffifr. H-fibroblast MftRXf H-MSC M^ft^^ g Muse M 

B^t^MuseJNBiiaft^K^^JSBfla^SrfflV^^o ^ Muse « 

^ h V U O. 01M PBS "C 3 [I]gfc#L/to Muse Mft35E 

PBS -esiu^ L/C0 1 xio5m<Dm^ 
PBS (C#igU NOG •? ^77 (g&jgi^) (NOD/Shi-scid, IL-2RyK0Jic, 8 i@ffrN 

BtfflifeA mWiWiVo^&WftBfk'OA^) vffiMlztfyx-vf 
^T&ALfc0 Mu 

©3D ^77^ ;y^W¥?££fflV>T,50{[§<DMuseMft5i€Etif£1il$Bfl£#t£®t 

•9. Muse i^(D$c-ei&-r 5 rn: 
«t9, 1.5X105 jNBia/ 
jtz l -efcsr £ r LfcflSoT±iE&£>jNiiJS£3i«>, NOG -=? £ 
^Jtllfc&ALfco -r£;*}3:i£A6 t> M %k\z.Wifc\z.qk\s-fc.o 

IT, 1 X106(7)-X^* ES (6§t£*fflg) c 

MMEF (^*B5'|47^-^-|«) (l£t£*fJ!8) & SCID-v">^ftm^^Ab, 

aAt 8 Lfco 

9. «t v Mj&vmMfogftQf 
H-fibroblast H-MSC ®;9"ft5t5<£>1i§ Muse Muse iBlSft 5|5Ji3i 
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h MSC, mmwm 

10. m^-mwimKxzmmwftwi^ 
Muse |0fl£ ft H-fibroblast MftRXf H-MSC ®5>ft M<D SSEA-3 

SSEA-3 MLR- t h ES «t <9 s 

J6N lOOmM U y 7 r — (pH7. 2) ^ 2. 5%^>^VT/V7t KX 30 

L, lmm3\Z.mv), PBS lOOmM y^y77-

(pH7. 2)rp 2%0s04T4°CX 10 #|?Og!s£ Lfc0 if ^yV^£||®2kTi5fc#fL 5*1 

©2%S^r>7^/^4°C-e20^|&£Lfco 

50%, 70%Xit 90%^^/-^^rfflV^T4°C-e IO^^WTKL, 100%^y 

y 3 [H3£IJH~S r £ tc«fc V /BfoK Lfdo tf^ftfc:if ^yVi/£§!{£:/P 

tvy-e5^fH1Iit, 50%^*°^60 

L tco r. ft £r ft ^ ^ -> 1/ v1 \z £3 Jffi L, 60°C —:f -Y f £ if tc0 

ft 70~80nm (Djf. £ XftM UCCD # * 7tt$<D lOOkV 

Ltc 0 

1 1. Muse ^Jj&ft^JEE^ft^llS&<P*t*fi5lS 

H-fibroblast WiftRXfi H-MSC ®^ft5fe© Muse Mft 

Muse 

&X>k ofo 96 y^^y0^— H-#U 15 #HQ© h V o 

^ntVy h§rfflV^Tt:0^5/x^ ^^^rtTofcio &Bfl£<Dic£ff ffllj U 

^/>ft< 20-30 f@<7) Muse Mft 

T##f Lfc„ 

1 2. RT-PCR 

3££0;glBJM^ (24 y 10, 000 IBIS) &U* H-fibroblast ® 

H-MSC H# (24 10, OOOlBJ®) ft 5^(7) in vitro 

-Muse|0ISft^E1t#1tlBJ^±t^^^^bfdBIS (1 ~3if-T y/i/) %m^tc0 

h—y /l^ RNA £\ NucleoSpin RNA XS (Macherey-Nagel ft) MM t, 

^ 1 ̂  cDNA ?r SuperScript VIL0 cDNA Synthesis Kit (Invitrogen) V^Tfl 

MLfc0 PCR Si^{i^'yUftyPy ^T — Srlxff U Ex Taq DNA polymerase (^^7 7 
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'W^ft) 74 — tZUT^kio <9 Xh^tc0 

imiittii, a-7ih/nf^y/7^-7-to^Tiit hJteJ/'EtfFJjjt 
(Clonetech ft) SrfflV\ •itl^X^it. t (Clonetech ft) 

1 3. 5tir|^jPCR (Q-PCR) 

H-fibroblast~lN H-fibroblast-2x H-MSC-1 2kX$ H-MSC-2 ft 

5^©t Muse Muse M ft (D 1 & /V RNA £r 

Rneasy Mini Kit (Qi a gen GmbH ft) fCj;&9^|i6x cDNA £r RT2 First Strand Kit (SA 

Biosciences ft) V^T L/c0 ~fy 4 ̂  SA Biosciences ft £ 19 #££ bN 

7300 real time PCRv^X-k (Applied Biosystems ft) &V^T/Ii PCR $rfT 

titer — y«A ACT^&(LivakKJetal., Methods 25: 402-408, 2001) 

KZQMtifLfr* 
14. DNA W ̂ n7W 

4£&L3lBJM57\ H-fibroblast-1, H-fibroblast-2, H-MSC-1 Rtf H-MSC-2 ft 

M<D% Muse Muse Mft 4 £ ©GtS #ft 

h t3$)%:ffi^^tz.0 totalRNA £r Rneasy Mini Kit (Qiagen 

GmbH ft) mk~?4 9 v7V4\z£*)jfr%T\^tz. (^7^tft)0 7 
A is tf ~t~H, Aff imetrix Expression Console VI. 1 y 7 h y zn T) H. <fc *9 #0; 

ll//l-77^f XLfco Pathway Studio 6.0 (Ariadne genomics ft) 

fco I^JIifty y^y y ^^{i,MeV4 tc: y 

y y -y V^TtTo fc (Saeed Al et al. , 

Biotechniques 34(2):374-378, 2003) 0 

15. fn^ 7—iffSttOttH 

H-fibroblast H-MSC ®^9"ft Muse &BJ3&®5)\ Muse ^Bl&ft JfeffiElii 

ftMflBJM&t/Hela lBfl££ffl^/e:0 X n y y—Hl£m%, TRAPEZE XL telomerase 

detection kit (Millipore ft) t Ex Taq AK V y 7 w-if (^^y^^f^ft) •Srffi 

y h y-y*- (TECAN ft) 

Lfdo 

1 6. Bisulfite (ffi^SlTk^ilO v'—ty"y* 
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H-fibroblast H-MSC Muse MfttHWftlk 

Zf Muse 1 tig (DfSJ* DNA £ CpGenome DNA 

modification kit (chemicon ft) t'MLfcD DNA QIAquick column(Qiagen ft) 

-eff^bfCo t> OctSA^r/Nanog ^M^^rPCR m £ «9 ifig L.. 

PCR pCR2. 1-T0P0 n— - 10 

? n — M13 ——1/^7^ 'V — 

^/Wb^^cfi^iS^fco PCR Shimazaki T et al., EMBO J, 

12:4489-4498, 1993 iZtEM^^y 4 ̂  — 

17. tb b (D Muse $9jft ft 

3AwiW^©t (ALLCELLS ft J; <9 A ¥) frb<¥-WMmft 

Lymphoprep Tube (Axis-Shield PoC AS ft) V ^ ~C Hi 8 0#PR1 <£>;!§: 0# fa! h 

V ucmm&ftofc0 b V KitgK: 
(D^^-e MC ig^^'b^oTtTofCo 7 0 @ Lfc0 

1 8 . MACS V — y~A ? 

3A©ifA^^Ot (ALLCELLS ft =fc «9A¥) 

£•££1 CD105 W ^ n if'- X<£> 3 ̂  >r— h MS 1o y J* 

(Miltenyi Biotech ft) l^T V — r A bfd0 CD105 H§'t4&ffll££7 7 ̂  -> 

a^l (PeHH^Itt^) i ^ CD105 CD34 

CD 117 ? n \i—X(D^y-s=L>f— f> ^ ̂3.^— M, S 

CD34 lltt • CD117 §§t£M (7^'>ay2 ; 

\Zhtz_Z) S.0CD1O5 ̂'[4 • CD34 (t'14 • CD117 ̂ '14^1® (7^V3^3) £# 
tz. (@4) o $k^>tz.^-yf/v^s^m<o^mm h vMUse 

19. 

0. 02MPBS ^ 4 %/v^^A7/Vf t L^o^U^fi 

LT 10 At m 0j?£-e^§JLfco tvy/v^: 0. 02MPBS U 20% 

BlockAce (Wftlft) #^ y 7 7 — VX n y ^^ 

S;¥ttl7^fy 

}/L{£ (1:200N Lab Vision ft) ^ MAP-2 fiiW- (1:200^ Biogenesis ft) 
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(1:10, DAKOft) "Cfoofco 
Alexa488 Xfct Alexa568 IgG UW, 

Alexa568 Sf j&'g-IgG V\ DAPI I?" >"7° 

=2 Clsi (~=^) £ffiV^Tf^L/c:0 

20. 7P-t-f f / 

MU^y 4 h y >^f$^CDnc^f£N^CD29^#:^CD34£if^#LCD44 

£a1$, £tCD45£i#\ £iCD49f £i#:, £i CD54 CD71 £TL CD90 

^ CD105 35iffc> ta CD166 fei CD271 vWF (Beckton Dickinson 

ft) SSEA-3 (Millipore ft) i: -f y^ra^ h Lfc0 £r[ SSEA-3 ijiffc 

^. kfc FITC ^£17 5> h I gM 2 mM EDTA 

RZfi 0. 5%^->MW^ 

0. 02M PBS £: FACS <k FACSCalibur (Becton Dickinson) 

(31 £ <9 CellQuest yy b ? ̂  TXit FACS Aria \Z. X <0 DIA y y 

— ^flfSrfTofco FACS SSEA-3 t 4 h 

L FACSAria (Becton Dickinson) (31 J; ^ 4 way purity V V" -Y ~y P ^ 

„ K-cy—r>r >-^U SeflS© y—x-r v^^tTofc0 

2 1. 

^PinliSEM "CS"t"0 r — Bonferroni J; S—xt-bbt&(31 J; <0 

AN0VA &J$\,^XJt%tL 1t0 

A. H-fibroblast MftRXI H-MSC WfttO* h 1/*M\Wi 

H-fibroblast Wft t H-MSCffift(D* b 1 fc&i~o 

* b uxMMk y ? b V /^y? JV—«t <0 
sou ^M^%\%\^tz.0 7 Bm<DMcmm^@i^fco (2) 
(Dm^-s MuseMftjfc 

5 $. < f+®J"Ct TND(not determined)] X 

7FLfz.0 

6 oC^ff, H-fibroblast ®^<Z) 16 0#^ b U H-MSC H# 
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h y 2 tfa<D H-fibroblast 

WftRtf4lfa<D H-MSC (DMtHk&ffotc t 15, W\W.(0{&\n\ 

tm^bfltz.0 (t MuseM&;£ 

H-fibroblast, H-MSC RTfit b3Zffi*¥-$k&<D MCtg£fcidl-f % X 

Muse 

H-fibroblast-1 

nm (%) &(>25 nm)M(1±# 

1 ilifiui 30,000 75 7 

2 HBSS 2,000,000 6 ND 

3 10%FBS+Low02 30,000 99 8 

4 Tryp 3 x lhr 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 30,000 44 • 5 
2 HBSS 2,000,000 2 ND 

3 10%FBS+Low02 300,000 99 8 

4 Tryp 3 x lhr 380,000 0.9 9 

5 LTT 8hr 380,000 10 21 

6 LTT 16hr 500,000 3 14 

5 LTT 8hr 300,000 2 0 
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6 LTT 16hr 300,000 1 0 

ND (not determined): 

Muse flBflS ft £ MJ X t ft o tz. 

Muse t, i6 mm (H-fibrobiast 
®5» &tf8B#na (H-MSC ®5» <D b y 

k^z-bfttz0 16 0#r^X{i80#r^ h y /vy^l, 1800~2000rpm/min 
f© 3 y ^ 2000rpm 1 5 —M Muse 

Bfo<OWl1&Otz!t)<D&1%ffl h y (LTT) b%tttftz0 

70~80%Xh^tz (05)o 

B, Muse 

Muse &Bfl£ft fc0 

H-fibroblast H-MSC ®;9"ft 5k© II Muse ^PUHS®^"11!3(D^-— 

10—13 M m -e&ofc (06a)o Ztlb (DME&& MC <5 £ % 

W^Lfc0 Xf2/h£ < ft <0 , 8~10/zm 

(@ 7e RXf 7 f)0 

©f-^T X^fUi, MC h ES U-CV^^i (0 6 b RTfi 6 c)Q 7 

BSC, 25//m «t <9 A# < ft >9 , 100~150// ra Cft o 

fco ES LTV^0 4>25Jura ©7^/1^— 

V^-5 t \Z j; 19 „ 25/i m J; ^ V^^IeliR L/i (121 6 b)0 H-fibroblast ®5^,S. 

H-MSC®#© 100fi©MuseMft^®f#:4fM^£T©;&SMfl^- «t <9 

l2£As¥<D Mse -Uanog,0ct3/^Sox2s 

PAR4 RXI SSEA-3 t , T/V# y 

^^-Cfeofc: (@6e-g)0 25 >u m £ V 'h £ V-7 — 

i 19 % — — b©"7-# — 

$?,|I, jN8flS<£>*Maf*t?L5g 

Muse l$fl[[!®;£H;iii{£l tT^5§-p^fcofe0 

±fE^H «t <0 % M 25 jtz x. 6 #IBJM£, Muse M ft t 
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Lfc0 

c? ft<5 t &£fl b ftXV<50 H-MSC @5^^.!/H-fibroblast ® 

ft \Z. M, & (D $k X * (iilliMlv Hank's Balanced Salt 

Solution (HBSS) «t 5&S, h — 3 B#H0, 8 B^P^ L < ft 16 

BtPQ© h y 7°vyMf), £#Lfcf0IS£|itf>, (MC) 

(MCJg^£V>5) &?TV\ $ 8000 JNHUS/mL 7 

0HMC3Ht£rfTofc ([§] 7 - 1 d) o ^©££11, 150/zm feoi^® 

& <DU!fo9L<0 £.&&%#> bfltz. (IH7-le RU f)D 07-lc it 

H-fibroblast-1 Mft(D MCJ#^© 0 0 |2]7-ldte70 g©#cfi£^ 

'i"o 16 &f?3(D h y H-fibroblast W\ftRU8 B#P^© h y 7°-> 

H-MSC Mb£< btlfz0 m 

7-1 e Rtf f C H-fibroblast-1 WftfrbfiZf&^fotz'mMyi (Muse flfllS £ jfeffiS# 

foWfflR&m 121 7 - 1 e it MC i## 70S <Dj£MX& 9 ^ 12! 7 - 1 f 

&ffllS(D#}gi§# 10 0 g ©)|£|®-efo50>Nlll&$&£:1M xr t 
^T#®U&S&BlS^##f£tTofc0ii:^ 25/zm Nanog, 

0ct3/4, SSEA-3, PAR-4 Sox2 ——tfS|$|t£-C&9 (121 7 -

2 g-1), £ b\Z.7JV% y 7^-777 ^lfefe-Cl®ttOjNBJjS(l2l 7-3m-o)^^tjB 

£ftfc„ ^ft^©&ffll£CoV^-Cll^01$^i£fflV^TfLSLfc£ r 5,H-fibroblast 

®#s.r/H-MSC ®M> LfcjNHfla&fc&i^Es IBIS t mwfDm/mj&'Kit, 
(DWl'p, &^(D logL< \t2^(D^±t£lfc/hW.(Dfcfeh\^oW$Lft 

M^bbfltz (121 7 - 4 p-r)o 

£#:© H-MSC MftRU H-fibroblast Wftfr b, 

tCo ft ©$HIS£f Muse IS (multilineage differentiating 

stress enduring cells) k % H it tz 0 16 B# PHI (D h V ~? is > #0; 31 £r ff o tz 

H-f ibroblast 0#^!/8 B#PH^(7) h V tz. H-MSC bM$t L-tz 

IffllS^jlHl £: r^ Muse &BIS®# (Muse-enriched population)] t Ili^tHI;^ 
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Jfo9b<D]&jfc (Muse MB& ft : Muse M ft tf> btltc0 

Z(DZt fi, ^ Muse 9 -10%(D Muse th5 

TV>50 

MLfcMuseltt^it^ov^ii^fci: r S.mmfflteW: 1-2 0 @ TlffllS 

fina&izio 13 1.3 B<D&gtfflMVtgMLt£ (HI 8-

2) „ L^U 11-12 0 SfcfSitfliji^KMSTL, 14 0 ICIi 150um(DA§ £ 

Muse Mft3$Ej®§f£$IM*&£ 5 

ft(D b y zfiy^f&mx-ttb&bKm—Mifok 

£^x\ZMMV£M(DWstbU%k£titL (E18-1© (i))0 zti 

3iSfiS±#b^< t %^-to L^Lft^P), #-©MusefffllSft^Eli^ 

Mmt&ttmmm\m-rt, mmzumi.tc0 5-70m, 
(3000—5000 jM) ^ 5ft(D b ) ^-yy^mXlZbllbiZL, M Cj0mi~Z 

t, m 40%<D$jmxm)&M(Dm)£tim&btifc (@8-10 (2))0 $ajfom<Dx 
bK±lfXr^5^10X104iZi§Lfct ZSX\ h V -f^yX^mm^M 

i~6t, nUMusemjfe (2nd cycle) $J 10%©^ Muse MftjfeE 
mfcmMfam&M&Ltc (®s-1 )0 by^^yxv&mmt&m-nmmm-mm 

50^19MLtztz^s ^n^tKornxK^^x, mmvm'&Rw MUse 

5 cycle gOMuseMft^E^fWtlffi 

JM m *3 v vx b, y y &§'I4X h^tc0 

Zfrl £ 3 fcot^v^ t 
Muse Mft^®ff£ttlfflflMft^©M(clonally 

expanded cells) btlft 

fr-otzm 8-3)0 t c«t v jEftfttinmizxzm&x&z z t %^-to 
±fMuse BUM (t/l/7y^a-7/V) t££^L, 

z t Ir^LTV^o MuseMte, Muse IHJ^-Muse Mft 

n — —5iI(7)lM J; 9 ^otv 
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Muse r bt^^XhZ i 

D. Muse &BlSft5f5Elf{£#lffllS£l© 3 EHM—(Dftit 
Muse ify^-yX=^-

7 0@|IaW7^fy (^J0S^-^7 

—h x ̂  > (^Elv-^/^) N #g7Y7/Vh-M (M-7-^-), a 7 

i (faEH^' —#—) Y'try^y 7 — 

Muti^tlfcdE] 9- 1 a-c)0 RT-PCR HiU, 1 £ 3 iM ^ /KDif#£?To fc Muse 

(fg 1 (b 3 cycle) lia7iF/nf^yM GATA 6 

(l*)l$|l^-# — h ^/hWI^-n ^ y/^f 2 : MAP-2 (^El"7-^-) 

Nkx2. 5 — X7 —) iS£M<D 

H-fibroblast XIZ MSC y^y^ — h L fcf 4 y ^y^hXcDigmXbftfctf 
W-fc (12 9 - 2 )o 

^(1, m Muse MM#, Muse Mft^JH5*£f£*iBffilS#t&tJ? ES IBIS 

^^xoiinaAL, T7M (mm) (0 
9 - 3 e) o ES 8 M^XftlZy-
y b—^<DMf$&W-$>bfrltl0 'MUuse MffoWftXlZ 1 3H43 1 0 
M~C\ Muse 1 li^ 1 0®T\ |2] 9 - 3 e \Z^-f £ 5 

fc, fefeZtitct bBlfoo&fcb. rn 
bb 6 £ ti Muse IffllSM^&t/ Muse IBIS ft ^|£li#:illEBISi& 

haMSftjftfc h ^ h 

17^7/^ f), —^7— (a-7xf/D7Yy) — ^— 

ttmuztifc (09-3 f-i)0 

CI fl b (Or'— 9 fi, H-fibroblast ®5J\ H-MSC ft M Muse illBIS.R.t^ Muse &[B 

IS ft 5l5J8S$it'i£l5iti$(HIS$U3: in vitro Xb in vivo Xb 3 L#<5 Z b & 

7F LTV^o 

E. ^llftPCR 

o fc^to Nanog <D%m 

% Muse jfflffamftRumm? y 
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iSKftj&>ofc0 Nanog Lft 

(Chou YF et al., Cell 135, 449-461 (2008) ; Bui HT et al. , Development. 

135(23) :3935-3945 (2008))„ Nanog £ Q-PCR tO Oct-4 te^?XESiBJ& 

& k y (Bui HT et al. , Development. 

135(23) :3935-3945 (2008))o Nanog (pluripotency)-^ 

— ^7 — pluripotency (C h o T<!f lKi!"Cf'ift V\ 

F . !i Muse Muse 

^*PCR IZ£ Muse 

Muse ~ 

£ iS" Muse i 9 (39 ~10%© Muse MM&iS A/X^^ 

-5 id ft V^Rexl (ZFP42)N Sox2x KLF~4% c-Myc^ DPPA2 (developmental 

pluripotency associated 2K ERAS^ GRB7 (Growth factor receptor-bound protein 

7) „ SPAG9 (Sperm associated antigen) TDGF1 (teratocarucinoma-derived growth 

factor 1 ^ u— b tStl 

XV^fZo Muse $fflj93ftB&MiZ&^TfZ, DAZL (azoospermia-1 ike) N DDX4 

(VASAK DPPA4 (developmental pluripotency associated 4)N Stella^ HoxblN 

PRDM1 Rtf SPRY2 (sprouty homolog2) T y 7° U*r a. U— h 

(m 1 0 a)0 

H-fibroblast WftlkXf H-MSC ®#ft3fc©, "M Muse 

RUUuse t h 

fMuseMMM 

U Muse — ^© 

(11 0a)o 

% Muse Muse M ft 6 r n * 7~ 

fc0 Z(DZt\Zs T" n ^ 7— Muse if §8 

'-5-LTl^ftV^ (HllOb)o 

G. DNA*^ ^ PTW C 

108 7°o-7'©t7yyt@l^f^, t (P#14*mh MM 

H-fibroblast H-MSC HU^ft Jfe©!! Muse Muse Iffl 
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(|1 1)0 

DNA V n T «fc 19 N K7^ 

-T s/XL^io 

H. Muse M©i¥?£ 

±lE^Lfc$|f^ ^&i#*M£fflV^-CtTo/c:0 £BflS£jj£{£/^&>9 tU 

LTi^L/eiii^ t ©T\ Muse &0flS^> Muse $9 

•tr-C, t h#MM^bt£#£M^-eii:^Muse £fflflSft5kE 

It^MC (naive hBM-MC), fc 5 V^i 8 B#Pffl© h V 

^>tzM.\Z. MCig^dfftLfc (8hr-hBM-MC, h y :/-> 

^Kt$J 3. 5%-efeofe)0 7 Muse Mft^j®§$:^JM©^J&^»St© 

naive hBM-MC 0. 004%©3W-CiBi& btl, 8hr-hBM-MC -Cfi$J 0. 3%-f&;b 

75'f&©#j^T*fcofc (11 2a)„ rtik© Muse M ft 

T/l/^7 y 7 *7,yr 9—-£^feB§tt"T?£>ofc (|1 2b)0 IMS© naive hBM-MC 

8hr-hBM-MC ftjfe©^ Muse £fflflS ft 5fc®f ^ p— Lfc 

$9 IS© RT-PCR C «t (9 , a-7x^PNy, GATA6, MAP-2 &t>* Nkx2. 5 ©^§[ 

rifcf)|xfc (il 3)0 t htitc in vivo Muse 

IE0JS U 8 R#f?5© h y /'>yMltgfk L Muse |fflJSft5fcE$t{£$lfBJS#i&' 

#M©#<©^-rx©^^ 
^T\ Muse flBJI&flS CD105 It^ £ tfSSH&^ftfco 

±fE©«fc5fc, t 

hBM-MC 0. 004% t ̂  L < {£^ofc0 £BflS 

Muse l0ISft^E1if^lffllS^^^fifB]^^-rt# 

Ztl&flm-tztclsb, &v^\ t h-fft^MSr^U #JftMSC£ 

HHIX L MC ofc $J o. 2%© Muse iBflSft 

mfcbtlfz0 Ztlb(D%]iX MSC ££ & 15, Muse 

0.5%~1.0%*r 
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Lfdo H-fibroblast WiftRXf t h MSC 1.2%^^Muse 

Muse $U!S<Z>«fc 5 ft* M' 

in vitro 

«t 9 9 itjV^ 

Muse i: £^n£-f So 

Muse fete, t 

CD34, CD117 — RXI CD105 — ̂ -) 
c^j-t-s^^Srfflv^Tit^MAcs y—r 4 ^fc&u#*<£>®#&8B#ia h y y 
i/yML, 7 B^MC^^I^r^Tofeo CD34 &§'|4, CD117 B§'|4®^-te Muse ftBjfc 

t ̂  fc^\CD34 (ttt,CD117 |t'l4.CD105 

g§'l4®#C«: CD34 H't4, CD117 |t'l4, CD105 lt'14®#© 50 y 7 * * — 

ftmibbtltCo Muse CD105 

I . MACS y — 7~ 4 

(CD105 K7 7 ̂  -> 3 V) ~e 1. 8%, 77^->3^2 (CD34 &§'|4 • CD117 B§'l4y 

7^V3» T? 8. 5%, 7 7 ̂  v- 3 V 3 (CD34 P#'|4 • CD117 [t'14 • CD105 ^'14 7 7 

y^>3^) -e 89. 7%-efeofdo 7 7^>3^1, 2Rl$3 ^ 

tl^tlO.5%, 0 %SUt 0. 01%-efeofco t£oT, 77 ̂  ->3 ^ 1 

$1177^^3 ̂ 3©$J 50{§tfcofc0 

J . FACS y—7- 4 

—0iJ t Lt, SSEA-3 — — b It FACS SJ— 7 4 ^£tfo/c0 

H-fibroblast HMSC ©^CoV^t,SSEA-3 &§'|4;M&t/ SSEA-3 |t'l4M 

£ FACS y-x^ <9#HtU SSEA-3 &§'I4&B 

50-60%^ Muse Mft^E#{£4tMf&£^J55cL/c0 —SSEA-3 p§J'|4 

lE0fl&T"te Muse IBIS ft 3£®§{£4tffflM£^j55c L&/&>o fco 

K. Muse 

FACS <9 , MM H-fibroblast MftRXf H-MSC 
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$LT 3 CD44, CD49f, CD54, CD90, CD105 tf - htza LJO> 

L, CDllc, CD34N CD45, CD71, CD166, CD271 RX$7 * > ^ K (vWF) 0 

^ Muse IBIS®CD44 RU CD54 ^|t'|4 £ ft o tz. 

SSEA-3 B§t£®#«:#J 0.7- 1.9%Xh^tc (114)0 

SSEA-3 — — © 1 otfc50-C, H-fibroblast ®#S. 

H-MSC 0#*© Muse lBJM^El§ftMtlBIS«J5£^ ($J 1. 2%) RXfm Muse 

iNHUS®#-?©^^ (9-10%) fct% ^ftSSEA-3 ©&§'(4^ (II1IIS® 

0. 7-0. 9%, S Muse 7-8. 3%) MTV^0 SSEA-3 ©|S§'i4 

Muse U-CV^S S., 

®£MM<D H-fibroblast ®#&t^ H-MSC ®#^© SSEA-3 H§'t4lBlS©^te 1 %Mc^ 

-Chntco ^tZX\ H-fibroblast MftRXfi H-MSC ®#&^©f Muse Ml&Wiftfr 

b SSEA-3 G§'l47ftt£y-X^ >^U •£©*£:£, SSEA-3 

BI'l4lBlS© 50-60% Muse IBIS ft ^E1t{£1ilBIS#l£?MLfc0 -tUi^Muse 

IBIS®#© Muse 7m, i^iisfi®^© 

Muse iBlSft^E^fWtlfflM^©^ 60 {&XhZ0—jj SSEA-3 |^'|4©lffllS®# 

Muse M&&^mmWWim^<Dmmt.mti)bilftfr^tz.0 FACS Id £5 y 

—r 4 <9 ^btitc SSEA-3 

tgMlZJ: V (3,000-5, 000 IffllS) © SSEA-3 B§t£^f2$J 45%tfco 

tc (01 5-la)„ Muse 

"C, #^#'t4#M^M-^bTdoi9 , Muse IBIS ft ^E$lf£*illBlS£t© ̂  

i£^P£LTV^0 Mm, T 

Numb like 2 0©lBlS^©#^©iii*£-e 1 O©^^ 

^©^#^5 (|1 5-2b)c r*Hb©l£JP:te:, ^*ff^l4lBlS5>§^ Muse IBIS 

©±t?gcsi-^LTv^ r. ir %mt-r s0 

i^Iflllia 19 . H-fibroblast ®3\Rtf^um h U ^v/yMiCy-

"T4 H-MSC®#ft5|$ SSEA-3 It'&lBlSC&^T^S^lBlSIf^ ©'MS 

tfs&£5£*i, IffllSm^^tfTV^ r LJG>U SSEA-3 Pif4lfflIS 

b GittlBIS©^-^ bfrftMMtfJft^lZUfc btiftfr^tc (01 5-3cMd)„ 

SSEA-3 &§'l4!BIS©fi^l4J^ SSEA-3 |t'l4lBIS® 
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SSEA-3 *) — 

'M Muse U t h}£(D SSEA-3 0ct3/4 RTf Sox2 £ 

(n 15-4eMg)0 LJ&»U m^xm 
^LTl^lBlSte@feT'>ft^o/c: (®1 5-4f)0 SSEA-3^Muse 

'mti£(D&\J^ — l) — tt£}0'&Z>Zb%:^\^X\<^o Muse IBIS ft 

0ct3/4&t/Sox2 ttVfc ((217-2 

h 1)0 r (7) 2 otfW — # — (D|fflj®ftJi&<D^MtelBIS#tli<£>^M£KS&LT 

Muse IffllS^gf^CT) h y 7°V^SC £ 9 

X^ftW #< (7) Muse CD105 

SSEA-3 m'&MmiZ, Muse lffllS<D#'|4£^-f 0 ^ ̂  X\ t h *b 
SSEA-3 &U5 CD105 (D^Jr|$§'|4(double positive) IBIS i: LT, Muse IffllSSrlfi:^# 

s r t fi-Mft^WJ^c o. o25%~o. o5%#& u 
h v Liz.mmm—MBS&M&giz&Lfco 7 sm, 

11. 4±1. 2%(Dmm 0. 003~0. OO5%C+0^i"5) Muse IBIS ft 3fcJBS 
M !) 7t^77^^H4tifoofc0. 

Muse |ffllSft^l»f«lfflJM£^#J§#C<fc V 3,000 m)&£XigM£l£, M~& 
M&glzfclstCo Zftb(Dmj&^, 33. 5±3.1%(D|0IS^M2 i£ft© Muse IBISft 

^Etl#:1§lBlS^£^Lfc:0 ^-Muse lfflJ^ft^Ettf«illBlS£l;^-i? 7 

fyt3- h Lfci§^x-r y tit?® ̂ -frfclBISCo^r RT-PCR otct 
:6, a-7 31 hXnx^r GATA6, MAP-2&U?Nkx2. 5 r. 
tU3\ t Muse >NBIS©#t££^^5$BI&tfs#£-?~5 - t 

_hfE<7)J; 5C, x.h V Z k lz J: ^IffllSSrl" 

ik-tz Zk&XZtCo Muse IffllSSrWP^ h V /^y^l^0f© SSEA-3 H'|4 

jNHi&oy—TV <9$iMuseiHiSte. 
y 7t^77^-if^feH'14-Cfc D , ^EURt/ 

Muse IBIS ft 5felMf^lffllS±t^^bfc:0 

^g©Sy^C^TM^]$t£iimf;:IIIt-5^£^LT:i3kr, 7D^7-f 
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Muse <*£&©#£ 

COir^^y L-TV^^w t ̂ r^LTV^So Muse 

Muse M ^ * ft IIC & A t" 5 i- & V ^ X h B & h ft tza - (D # 

b—?ffi&&h1tb-t0 

Muse Jim<D^m'\^\^M^^^XU.m.^£it^:-f > §ftfCo 
ilf\ Museif®j&«^tett®#Jifcfc9£#;dS, felft^lCPfeo tz 9 , £>6 

, 3U£fIi$^U< h 
£ftS t h&M<D v'^^/^^'f53i$ftTfg'f4'ft:i~;5 i:#X. feft50 •££>!£, Muse 

HWJ 2 SSEA-3 £3^ b T ̂ -81 L tz Muse 

%W\ 1 FACS X 9 SSEA-3 

^GD#f4^^LTV>5 n i x-f~^^^Muse|EaSS"Cfc5 n £ ^JBJ! Lfc^(±fS J, 

K #F) S ££>£, l&ffiLtz SSEA-3 !®&$illfairJ8V*X, in vitro XCOftfcMRU in 

vivo xowtrnfrWittL, £ bteuuse &m iPSmmvmAL&lf^tZo 
i. in vivo x(Dftfcm<DWim 

GFP (IM)t^>^yS) -yy^^^/^^xmrnvtz SSEA-3 mBUuse'mm 
^n a±issii»h m (cci4%M$£ftm$t, 3u» 

M& (cardiot oxin&tt) (NOG^?*) i:fli£ 

#t£J: O^Ufco t Muse GFP ®) 

-1/ ^ 'f /l^y- XW;Wt L- (Hayase M et al., J Cereb Blood Flow Metab. 29(8): 

1409-20, 2009) % Muse r t £ GFP 

(a NOG Th9 ""CfrV^ (Farooque M et 

al., Acta Neuropathol., 100; 13-22, 2000), NOG -v # X cardiotoxin 

mmtfitm* NOGU JfFl»t£ 
fcfMSLfco 2 fliCO^TIi 7 B ttC 1 X 105 

(?) Muse «£ D^tLfc (#6H©-v^$rMffl)0 

£ UTX GFP ISf! MEC HHJ L-tz-^ X %:fQ\^tz0 SfctCQ 3 Xit 4 M 
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tc, K-es^w 
mwmmmK^tco 

GFP RTfit 4 7 * 

(@I6-INMO)0 ^tz, 4M, MLTV^TH 
GFP h ^v^^f£|S§<t4£M7^ t bT/^7^ ^£f§5[LTWc: 

(Hi 6-1 P)0 RT-PCR t) Muse NOG 

tk h7^7'-; XDT&f&tfTFZtltz.im 1 6-2)0 GFP &§'I4M£?§:£ LTV^f£ 

fa3iPH1tt h^bn7^y^MLfc(01 6-3)0 — 
SSEA-3 Itttt mm<D4 MiSI 
m^'Pft<, zthb<D 

Muse •a' -frtl-Ptl/, in vivo 

2 . ]£— Muse Muse 

Muse •*£— SSEA-3 

HittMuse Muse IffllSft L, 

tz0 &-Uusemtfc&M<Di%mMf&&®i&V, 4 oO^C^tt, 
It, ttl, 0>5Hb^a|£fTofc(n=5)o 

poly-HEMA T? n«- h LfcxV s^VaSrfflV^t 1 x 

105/ml (D&MX B-27 supplement £"a tf NEUROBASAI Jgjffi (Gibco ft) ^t'70 HQ 

i§^bN sphere (J^^CDlBflS^I) &M)& cS ^tz0 <5 tz tf) {£ sphere ^ /K y 

-L-!i isyX**— h 25ng/ml FGF 25ng/ml BDNF Sr^tf 

2 % FBS 4> t 10 0 F^igH l^tz0 

4. 2 X 103 lBlS/cm2 CD^J^t Human Mesenchymal 

Stem Cell Functional Identification Kit (R&D Systems) 

V>T 14 0 r^i§#bfc0 

2. 1 X 104|ffllS/cm2 <D$i£^X Human Mesenchymal 

Stem Cell Functional Identification Kit (R&D Systems) (DIIStM M£r 

fflV^T 14 0^ig#Lfco 

2. 0X104|fflJ3S/cm2(D^itt DMEM (10%FBS, 
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lOnM xdrf-pt * VyJkX* lOOng/ml HGF 10 X ITS (GIBOCO fth 50ng/ml FGF4 

Sr^afr) h L tzr A yv'ai'C 14 0 [HUg^Lfco 

^ sphere ;^^j=rS<;£ft^ sphere 

Musashi &tfNeuroD B!t£t?fc5::£j&S?ti&£;ftfc(|i|l 7-lA~D)0 -ft 

?><D sphere 6 t MAP-2 Xte GFAP §§'l4M^^Mt; L tz. (1 

1 7 - 1 E> MAP-2, GFAP V^-fftfc 89±5.7%<£>8§tW)0 J®US Lfc t 

(97 ±3. 5%) RtfTJl'jj V 

fckftfc (11 7-lF&tfG)„ 

(90±4. 9%) (1 1 7-lH~I)o Mfl&f!# 

|:t ha7ih^Df^ ym&'M (11 7 - 1 J, 87 ±7. 6%) t b7^7' 

b a 7^ F7tPT^ ^Hf4M(l 1 7-2)<Z)^^c^ RT-PCR {£ <fc »3§gtf> 

btltc0 r ft *b Oolite, Muse jNBfl&tf) 3J05^^<£>5Mfc#^ 

fdj; 

3. t bf&ABiJmfrb(D SSEA-3M'\±Bm<DUM. 

<9 , Muse r £&< , 

t b^cA/Efejff/^ t> Still Muse IBISi ̂C^b-tZo 

t MlfA (n=3)^^©^jt (BI0PREDIC International «fc 9 A¥) 

10% FBS Sr-g-tf a-MEM 

y<—&£&IZ 37°Ce 36 h Lfe0 9 T&ik£tltz.feM'M 

US&HHIXU 1500rpm^20#|^'fr#SiU a-MEM^^U 0. 25% b ]J 

-HBSS h LtCo FACS 

SSEA-3 ^ 3-h UFACS SSEA-3 &§'|4lBflS£y — 7V ^L/c0 

$J 7 cm2 1. 3 ± 0. 3 X 104 0 ̂  — ftfljfc £ 0I&i~ 5 r 

SSEA-3 JNHISO 1. 7±0. 2%"Cfeo fc0 

SSEA-3 G§'|4M<7) 21. 0±1. 7%flS, «fc 5 7 0f 

Muse mm&^mnfoWimm$l*::fc$L\stz0 Muse Mft3£E4f{£tlfBJMf3: ALP 

- nfcf-f 
;y ^ £^T*t?g RT-PCR MAP-2„ 

BrachyuryN Nkx2. 5N GATA6 2&.U5 a-7 =c. b "7°n 7^ LTV^fCc — GQloJi: 
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fix t fig;At 

6 - t 
t hj$A£Mte, SKP NCSC (#^#jNana), >7;^7 

(MB); (PC), (EP), (ADSC)^ 

(Dm* (D? 4 Muse JNHJJS^ r ft b 

t (RI ZX'foZ ~*SW&%WV&-tZ>tz.#>\Z, Muse Snail (SKP (D~^ — id 

— h Slug (SKP (D-? — tS— h SoxlO (NCSC (D^~#—h CD271 (NCSC (D^ — jJ 

—h Tyrpl (MB (D^ — Jj—)„ Dct (MB (D^ — # —) x CD117(c-Kit) (MB (D^ — ^J 

—)* CD146 (PC Rtf ADSC <D•? — #—), NG2 (PC <D-^ — ft —), CD34 (EP&tfADSC 

(D-^ — iJ—) Rjjy ir y \ffls~77 l/ KH^P (EP (D-^ — tJ—) (7)3§3l£5>#f Lfd0 

rft^(7)^ — # — m^fft t SSEA-3 &§'[4ilEBfl&{-:fe^T\ FACS RT-PCR "C 

fg&bftft/^ofc (0 1 8-1 HI 1 8 - 2 )0 - Muse Mfit hj&A 

£jf 5 r t ̂ ^q-C&5#jjSHJja-^Su|gjBBJia^^^6jBBJiaTfc5 r t 
LTV^ 

cSblZ^ 7x7^/ Muse <^ — •?>> Muse $0 

LTWd (@18-3)0 

4. Muse iPS IBIS (Muse-iPSC) <D$fe±L 

iPS 0ct3/4 jft'fe-f'x Sox2 Klf4 c-Myc jS^s-j^ Nanog 

Lin28 mfc^-^irmA Lftm £ tlX^ Zo Muse jNHJSte, 
(pluripotency) iJ *fE3l. L# 

££:V^,&T\ iPS Mfatmu LtcW'^^VX^^o Muse flBJIS ^ iPS 

ifflia © £ i/ t L 
9 xhotz0 

H-fibroblast ®#ft5|€CD SSEA-3 Takahashi et al. , 

Cell, 131, 861-872(2007) WflEiU-^o T, U b n 9 — V^T, 

Nanog, 0ct3/4, KLF4c-Myc <£> 4 OOgf^iA U i#*L^0 # 

<D i~ 0 

^ K^HAZ: 
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pMXs 1/ f n ̂  % — (Cell Biolabs) [It h 0ct3/4N Sox2, Klf4, c-Myc 

(T> open reading frame tz0 

u h n /u*(DmykRii iPs mm<Dm±L 
PLAT-A jNBJiaSr 100mm dish 5 X 106 0 

Fugene HD o/c0 F7^X7I^->3 

yfab 3 0^fC±?t?r|HlllKL, O.45/zm07 

>f/V* —IdiiU 4/xg/ml ©/Ky7Vy^Difc0 60mm dish (C 1X105|EBIS<£>^ 

®-?3=V^NHDF (^Jtllft^lM) \Z.$4 ;V*ifeWL*$8kZi£tz.0 24 ? 

-Y/v*©AoTv^v^Lv^i&(;i£t$!Lfco 4 0#tc h y X 

->^iC J; D MEF (7>f—^—IM) W-hfc 3 X 104 V 

ll/^fCo IS 0 x 4ng/ml bFGF %:tlUZ-tz Primate ES medium L-7^0 

<D&2 0 ^ 1 ®Jt±fi£&3rfTV\ 30 0iL =inn —24 V 

•fy— h d^V^fCo 

PCR ##f 

RNeasy mini kit (QIAGEN) \Z. £ 9 RNA £5|tSi Lfc0 500ng (D RNA £ SuperScriptll 

•Srffl VL/c0 f*lH'l4CD Oct, Sox2% Klf4N MycN Nanog <D~f y A —t. P 

CR©iftfft akahashi et al. , Cell, 131, 861-872 (2007) l31fEfc£>ai "9 Xff 

0 fc0 

in vitro & iPS 

=« 7^t-"If {- «fc <9 iPS IB^& Poly-HEMA "C =« —^ 

tf Lfc dish ̂ 20% Knockout serum replacement (Invitrogen), 2mM L-GlutamineN 
1 X 10"4M nonessential amino acidN 1 X 10~4M 2-mercaptoethanol (Nacalai) N 0. 5% 

Penicillin/Streptomycin Sr'aif DMEM/F12 L^i0 2 0 {31 — [H] 

£$ILfc0 7 0 tf, EB £if y=f-y=i— b Lfc dish IH ilftQJg* 

Lfc„ 

77f — 

60mm dish (D iPS Rock inhibitor (C i L, Accutase (^^^^) 

fc«k PBS -tlSrNOGmouse (g 

&i££S) (Mffl&A ^M^£ttbfc0 12 
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-7 /l^T t cfc 9 HIAE: Lfc0 /^~7 ~7 -i 1/^)7 H HE (Hematoxylin & Eosin) 

tz o 

H-fibroblast PU^ft^tf) SSEA-3 Takahashi et al. , 

Cell, 131, 861-872(2007) 1/ h n ^7 -f ^ l^T, 

Nanog, 0ct3/4, KLF4 Rt/c-Myc (D 4 0(DH^£>fA U 5 0 %k\ZL MEF 

colony pickup ?rtT 9 EM, t^b^ME F JLtfCOi^ii 3 

o 0 i SSEA-3 P-—kt# ES snails =2 p 
— — "T?<9 ,E Tra-1-80 &§'|4(D =1 n ~ — o tz. < ^ 

tlftfc^tz0 —j], ^<<D SSEA-3 7fgf5^ 

<DfC<Z)=in^-£^J&L, Tra-1-80 {«'|«foo fcD ag-f^te, 

SSEA-3 |t'l4IM(^ n^-S:^LTV^tCV^l!Si-^<TSrIiIiR)T*«, 

RT-PCR ME F_h3 0 B SO colony pick upllltilT'b Nonog, 

sox2 ft ¥<D£mmzmmtemMLtz.mMtf:mfc?-fcm'&vfr^tz0 -^, SSEA-3 
0ct3/4, KLF4 Rexl &7 y^U^ca. U— -> a V 

<0 , $ km Nanog, Sox2 tfSH^LT h^tza & 19 , SSEA-3 

ISj't4$Bji&£r colony pickup L, MEF (7-f ~ IfflJJS) Lfci# n\ 

H-fibroblast®5>lBJS£i8i^i§^J; H3 Of&fc£fii5V>3bs£-eiPS£f£ 

Mi~& ^tL^(DiPSI0ISRT-PCR&0*Q-PCR 

Tra-1-60, Tra-a-80, Rexl, UTF-1, TP^7^II?II (TERT)R 

h ESMM^TI^LTV^Bi^T-;/>a ytti30,fc 

<5 LTV^c (Ell 9, 2 l)o ^fc, j&btltz. Muse iBflSft^fc iPS 

Ml-joV^T., Nanog, 0ct3/4, Sox2 RU TRA-1-81 #38^ LT^fc (019)o 

RT-PCR Ci (9, Muse IfflJ® ft 5(5 iPS lBflS^te Nanog, 0ct3/4 Rtf Sox2 fC 

1^5 SSEA-3 ltt4lBlSft5fe =3 nLtV^«£^r. bftt>fr^tz (0 2 

Do 

SSEA-3 Hr!4lBflS t SSEA-3 t X\ 0ct3/4 at^, Sox2 5t^K Klf4 

iZP c-Myc iSfS-^co^A^^fifS t A/tfffl Ctfeof:, 2$A LfclBjjS^r 
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<9 1 xio5 (D&^Vt%mLfc0 

SSEA-3 

SSEA-3 ii ̂<D I m&xh^tc0 SSEA-3 mmmmft t m 
ft <9, SSEA-3 Itt4l0ia®^-C«x t h^miTRA-1-81 ̂  

'14=1 n^ — fiN =i P - — SrM®i-t~6i£tu(7)ig^ 30 (ID 

2 2 - 1 ) 0 RT-PCR tC J; *9 N ft Ht£ Sox2 Nanog « SSEA-3 ft 

SSEA-3 LT^ft^ofc (02 2-2). 

£?>{;:, SSEA-3 iPS L 

tz0 3 lUft^ t h ES (DJ&tM ffbft^n^-) L/c: =i a 

=-~(m 2 2 - 3 C S.I/ CI) RT-PCR £f?V\ (*)[S|'I4 oct3/4,Sox2 Rtf Nanog 

iPS nnn-t iPS Iffl 

mit, SSEA-3 ^Mft^ 0. 03%Xhotc0 

SSEA-3 It'l4!«ft3k^ o^-^P,«^fife^tLft^o^: (El 2 2-30^1/01)0 

Muse IPS MUfolt, W-mM, 

fc (0 2 3 - 1 ~ 2 3 - 3 )0 

MuselfflJ^OitM^ti^. n ^ 7 —£ ifiU 

< ft v\ :©: tit, Muse 

ry h--ete^J&LftV^ t i>?fJ£LTV^o b U Uuse 

t z<DMmtm%iz.mM£frx\,^it 
•TXfoV, oXfttffrllt, Muse Bmit^.W-fD'f'^<X(DffiftXM%gi%:M$(, LTl 

-tj§ (epiblast) 7 b — bft ^1 t $ frl 

TV^6 - t t (Chou et al., Cell, 135, 449-461(2008)), 

7 h— t f£1f;?.ftl\ Muse IfflflM, 
ij-(Dm^ftitmm^^^x^mm^m(D!W'\±^^-t(Dx\ Muse jNBiia^^-c 
iPS M^ft <9 ,.*tm?£tttfS±#U ^V^m^Xry f—«t 0 
kftsriPs (omm* 
M ̂  a) Muse MJ&n 5 foZ o 
iMt b 0.001 %<D$jmx IPS 
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ZfrlttZ K. Takahashi et al. , Cell 131, 861 (2007) 0#^ b — ifcf 5 „ $£ 

oT, SSEA-3 iPS ft9jLT 30 

Z<DZblt, iPS Muse LTV^5 r b £ 

RT-PCR m «t >9 ,Muse ft IPS $HJ^ in vitro 

t^K|(-a-p7^ 7^^ h&tmP-2h 43EH(SMA.Brachyury<S.t)?Nkx2. 5), 

(a-y^ ^&0GATA-6) 

£ km. Muse ft5l5 iPS 'M^^Ltcb :5, X7 h—r 

<-^Juse ̂JISft&®ift^ll&&£i|tl£f;i&ltL;fci§'g\ 

6 ^r|f |i^^ti)77 kftT, MEF £r£tt Lfc =i > b n — 

L^U fchUa^Kyr 
SMA, a-7m FT'nf^ ̂ =a-n7^ 7^^ h tfSB§t£<£>$Ui&;ds |W]£ 

£ftfc0 Muse ft5(5 iPS <D Muse 7 h — 

— b £r^"f"0 

Muse Muse ft3fe iPS|fflJ^moV>T^*PCR (Q-PCR) 
£tfofc0 2 5M2 6 $BJMJ$iSffimP*1igL/cm'fE^-0l§^ 
^ ± # < o r v > fc0 &BM mmn m L ̂  m^<D « ̂  A, ^ ̂  
Muse h ^tlTV^d\ Muse ft>f$ 

i?SBm-(:\-±7 yfyZc b £ftX\<^tz.0 — jf, Muse Mft 

ifc£ Muse ft5k iPS U^hsS^^F-^^g^. 

fc/cU Muse Nanog, 

0ct3/4 Rtf Sox2 03§^^^/W3: Muse ft^ iPS IfflflS j" <9 fc0Nanog 

iSfe^-.S.t/ 0ct3/4 iSfe-pGOT0 P -> h i/l/* V 7 ̂ -1/ \/ % 9 1K 

(CpG) ft Muse ft 5k iPS ^HflST? Muse Mft^ ̂/Wb<© 

Mli/J^^ofco &3b\ Nanog — ^^igccD CpG 

SSEA-3 Muse jBHUaft^JK^^jNBIia^-CiS^o^ 
(12 4), Muse Muse ft5k iPS J8flJiSff>Pffl<D#£gt£-T —# — <£> 

3§^w-</KD^£t£i3Jf-f 60 

-57-



WO 2011/007900 PCT/JP2010/062480 

la ft, 

^^5ft50 

^WM^X^lM1Ltz.±X(DWn^S, £*:<£> 3: Lt 

«9 Ati5!)0it5o 
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tmomm 
1 . 5 SSEA-3 

2. CD105 1 

3 . CD117 fe&RTf CD146 lift 2 mfE®c0#f£i4!^ltto 

4 . CD117 |t'l4, CD146 ^'14, NG2 lt'14, CD34 lt'14, vWF |gt4&tf CD271 |^'I40 

1 XIZ 2 mfEic0#fgtt#|0^o 

5 . CD34 i^f4, CD117 l^'14x CD146 |tf4, CD271 |^'f4, NG2 |^'|4, vWF |^f4. SoxlO 

lt'14. Snail |t'l4, Slug |t'l4, Tyrpl Dct |t'|40ff 1 Xfc 2 mfEic 

cD^m'Ukmm* 
6. X V / ft ̂ II ~ 5 <m^T 1 ifmfEfc 

0#f£'f4#Mo 

7. g*^ 1 ~ 6 13SmtEfc0#i& 

'l4f£IMo 

8. JS£t£*i0t£^£&V\ it^ll ~7m^ftfl>l^!Bg^#t&t£&*IIl 

iSSo 

'[4#M0 

10. x h uxm&XhZ), ~ 9 1 JimfEg60#i!£'l4!^B 
j£o 

11. i~iom^-rufri 
1 2 . 2 2iOtK7^ h^i^(D{Pft < t 

1~1 1 1 : 

olfactory receptor, family 8, subfamily G, member 2 (0R8G2) ; 

olfactory receptor, family 7, subfamily G, member 3 (0R7G3) ; 

olfactory receptor, family 4, subfamily D, member 5 (0R4D5) ; 

olfactory receptor, family 5, subfamily AP, member 2 (0R5AP2) ; 

olfactory receptor, family 10, subfamily H, member 4 (0R10H4) ; 

olfactory receptor, family 10, subfamily T, member 2 (0R10T2) ; 

olfactory receptor, family 2, subfamily M, member 2 (0R2M2) ; 
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olfactory receptor, family 2, subfamily T, member 5 (0R2T5) ; 

olfactory receptor, family 7, subfamily D, member 4 (0R7D4) ; 

olfactory receptor, family 1, subfamily L, member 3 (0R1L3) ; 

olfactory receptor, family 4, .subfamily N, member 4 (0R4N4) ; 

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

guanine nucleotide binding protein (G protein), alpha activating activity 

polypeptide, olfactory type (GNAL) ; 

olfactory receptor, family 6, subfamily A, member 2 (0R6A2) ; 

olfactory receptor, family 2, subfamily B, member 6 (0R2B6) ; 

olfactory receptor, family 2, subfamily C, member 1 (0R2C1) ; 

olfactory receptor, family 52, subfamily A, member 1 (0R52AI) ; 

olfactory receptor, family 10, subfamily H, member 3 (0R10H3) ; 

olfactory receptor, family 10, subfamily H, member 2 (0R10H2) ; 

olfactory receptor, family 51, subfamily E, member 2 (0R51E2) ; 

olfactory receptor, family 5, subfamily P, member 2 (0R5P2) ; JkZP 

olfactory receptor, family 10, subfamily P, member 1 (ORIOPI)0 

1 3. 5 < t b~l 

-12 tifr 1 : 

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) ; ,5.1/ 

chemokine (C-X-C motif) receptor 7(CXCR7)0 

1 6. ^T0(i)~(vi)0#tt0'>&< 11 
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(i) SSEA-3 H'14 ; 

(ii) CD105 G§'|4 ; 

(iii) CD117 CD146 Pt'|4 ; 

(iv) CD117|tt4, CD146|^'|4, NG2 |tt4, CD34 (t'14, vWF |t'l4&t/ CD271 (t'tt 

(v) CD34 [t'|4, CD117 (ttt, CD146 [t'14, CD271 |^'|4, NG2 |^'|4, vWF lt'14, SoxlO 

|5#t4, Snail |tt4, Slug |t'l4, Tyrpl It'14,5.1/Dct |t'l4 ; afet/m 

(vi) x n / 7 — 

18. ^0 77-^1, Qkf&M&WT-Wifem. i&V >m 

Miiirt 
(Dmm, IVa ?£'l4®?lf# 
^ T -e CD , $ W ft Mfc T "C com^RXfiE. ̂ MTt© i#* k )g£R $ ft 5. 

19. h y 7 *yy fif^Jgl 8 mfE*c0#fg'l4!£ 

MX te#tE'l4M®^ £ lit 5 
2 0 . 1-14 m^T ft£> 1 :>SmfSSc0#t£t4^fflflS0M£MXteif 

2 i. if^ i~i4 <D^-rtifr i 
mmmxhzftikistc.% m0 

2 2 . ft^ l ~ l 4 RU 2 0 (DV^-f tifr 1tfIS 

^!a$c#>o 

2 3. !i^2 1 mfEfc05MbbfcM£^&|SMiaj$#)o 
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