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A Evt 527 | £ S BMP-4(Bone morphogenetic protein-4)7} A7Fd Estufxo A wjtdls= @AES E8s1H

A7 Zw| A=, EGF(Epidermal Growth Factor), <¢l<®(insulin), 3}°]=2FZE|<(Hydrocortisone), ol &k
<ol (Ethanolamine), 323 o -2-0}%l (Phosphoethanolamine) @ BPE(bovine pituitary extract)E X33l
v %] 2} FBS(Fetal bovine serum)”’} H.E% IMDM(Iscove's modified Dulbecco's medium) ®JA|7} 1:2 WA 2:1%
" AR, FESEVIAEE AGERE7INERE E307]= B,

ALGel oM, 47 WFH ALE, BCF, &9, SlmzmeeE, dehgolnl, EaZogolyl R BES

F&sl= A9k FBS7F HEE DDM A7 1:2 WA 2:12 &35 9= Eujx|oA 159 WA 308 E<t
st GAE Fke Edehe, W
AT 4

A1l lelA, 7] BUP-4= Zgi#ol 100 WA 200 ng/ml= E3HE 2191, .

A3 5
2HA]
A7 6
AFA]

A8 7

b

g,

}7] 3wl A=, EGF(Epidermal Growth Factor), 1€ ®(insulin), dto]=ZFEE]<E(Hydrocortisone), &
ol (Ethanolamine), 3 3o h&ol7](Phosphoethanolamine) 2 BPE(bovine pituitary extract)E X ¢8ls
A2} FBS(Fetal bovine serum)”’} R.5% IMDM(Iscove's modified Dulbecco's medium) ¥iX|7} 1:2 W#] 2:12
3E AR, FEvsEVIAEESY ARSI ERS] 3 28 A 2A4E

BMP-4(Bone morphogenetic protein-4)7} H7}d 3= =

o,

r}qém&o

A7 8
2 A

AT 9
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[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

2 o] ¥ tE 542 E Ui WHoR ZUVIAYRRE FildE A4UgREIAYE fFadios Xt
=, 44 &4 X858 ofst g & #ek Aotk
Hodlge] it 2 Z2 8 BIP-4E E3EtE, SUAMAERRE TSR EVAERY B3 g Hx 2AES

O o2, & 3 BP-4 & XFste, EVIMEZERYH A9EHEEVAERY 3 28 A 2= &
gk Ao|t,

o2 o=, 2 @we EGF(Epidermal Growth Factor), 1€ (insulin), 3le]=2FZE|{&(Hydrocortisone),
o

wjx], 2 FBS(Fetal bovine serum)”} X% IMDM(Iscove's modified Dulbecco's medium) BjA]ZS 1:2 U]

=
2o}l (Ethanolamine), E Aol ekgo}wl(Phosphoethanolamine) & BPE(bovine pituitary extract)E X3
2:1 23k Ao BUP-471 H7tE AS EHOR sk, EVIAXERY AUEEE7IMERY B3 f=

2 oago A fo], E7IMEZE, &5 Ul (endoderm), F¥HS (mesoderm) = 9wl (ectoderm) <]
= AE3S (pluripotency), TE 2 EE 7|5l o BHA BHd Axz E3)st
35 (multipotency) S 7FAli= AEE ongitt, B ol S7]MEE A §lo] E3E
[e] A L
S =

Ewts=E 7] A ¥(induced pluripotent stem cell) 3= wjo}=7| A E (embryonic stem

oA o], "fFEWEEVIAE S, Bt B AEE 23 olde] AxE WAR HEY wjotErA et
= ] s}

hvA

.
o] M¥3 T2 (pluripotency)S 4|3}
H

S WA T35 Z2(self-renewal ) g A A= HEE 9
Jgtch. 2 Bgox FLERFSEVIAEE gt AxXoA dEsE FV|AEY ¢ Jdoen, odF 5o, AFE
AE, AfotAlE, ANE 5 oA d8sd A 5 9o}, old A=A =t}
EF, T ae

AL R vk, oS B0, on] E3H A E Octd, Sox2, Klf4, c-

S AERTE FERSE/ AL GRS RS S8E A, FH% ug e 54 =
5% %¥ 1 2
g A4S BANYORA GRAE FET & dout, ol ARHA BE

jas)

_ﬁ_
sk, oV AEE AT BAY Agoll 2/dstr] Al Eu)7] vjolel Al ICM(inner cell mass; WAME

)& FEoto] AglolM Mgt Aoz &0 B Axz 23 5 3= theid (pluripotency) s 7HA= Al

2 oA "BMP-4(Bone morphogenetic protein-4)"&, W 4 @l s (bone morphogenetic protein
family) % sh= ®(bone) ¥ A& (cartilage)o] ¥ FAAEo] Ao}, =S A=4 W (endochondral
bone), % Wd(muscle development), &3&3H(bone mineralization), Q%X Wd(ureteric bud
development)¥} #AIE Ao=Z d#A Jov, E7MEE ALEHES7IHNERZ A7 ARo=ZE ds] &
H2] UA eFrt.

o2, & IS EVHAEE BIP-47F 239 iAo A wjgFFo e STMEE SRS ER E3AZ
T Yo, BIP-4+= A /A=l 100 A 200 ng/ml = E3E ¢ o}, old AFEE AL ofHtTt.
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]
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A7 BMP-47F  EdEl wiX]+=, EGF(Epidermal Growth Factor), <1< ®(insulin), 3Slo|ERAZEE
(Hydrocortisone),  ol¥k2o}w(Ethanolamine), E2¥o|ekZ-ol(Phosphoethanolamine) % BPE(bovine

pituitary extract) 5 X% 4 oy, old AFtE A =t}

2 59], 7] ¥R+ EGF(Epidermal Growth Factor), 1% ® (insulin), d}o]==F=E|<=(Hydrocortisone),
2ol (Ethanolamine), EZ¥ ol gkgo}wl(Phosphoethanolamine) % BPE(bovine pituitary extract)ES X3t
= WiA], % FBS(Fetal bovine serum)”’} E.5%¥ IMDM(Iscove's modified Dulbecco's medium) HIA]E 1:2 W]
2:12 E33F wjx o] BMP-42 73 A 5= v,

L=, 47| 8iA]= EGF(Epidermal Growth Factor), €1&#(insulin), dlo]==F=2E]<&(Hydrocortisone), ©ll
L-olul(Ethanolamine), 3230l €F2-o}%l(Phosphoethanolamine) % BPE(bovine pituitary extract)E ET&t=

x| 2 FBS(Fetal bovine serum)”} ®Z%¥ IMDM(Iscove's modified Dulbecco's medium) HiA|Z 1:12 &3}3}
Hjx]oll BMP-4& H7Fek AY 4 .

[t

-

oA PR, B aye ZJAEE, EGF(Epidermal Growth Factor), << ¥ (insulin), 3Slo|=2F=2EE
(Hydrocortisone),  olEr2o}wl(Ethanolamine),  EZ3EZEFL-o}d (Phosphoethanolamine) 2 BPE(bovine
pituitary extract)E X33+= #lx, = 10% FBS(Fetal bovine serum)’} HZ%¥ Iscove's modified
Dulbecco's HAIZ 1:2 WA 2:1& &8sk vjx| o] BUP-4Z 713 wixolA E7)AZE 29 WxA 59, utgAst
Ae 29 WA 3¢9 Bt wigeE @A, %

7] wjokel M ¥EZE EGF(Epidermal Growth Factor), ¢1&®#(insulin), dto]=& 3 =E]<(Hydrocortisone), ol
$-o}l(Ethanolamine), 3230 EH&o}ql(Phosphoethanolamine) 2 BPE(bovine pituitary extract)E s}
+ #iA), 2 FBS(Fetal bovine serum)’} HZ% Iscove's modified Dulbecco's HIA|E 1:2 WA 2:12 &3

iAol A 15 WA 30 € F<¢F widets dAlE EIskE WHoR STMEE AESETIAERE £

ForooX

wel, B odhw o] wjx|o] BWP-47} FE3FEE A$, BUP-4= #iX|o] 100 WA 200 ng/ml, ®EFEASHAE 100 WA
125 ng/ml 232 4 Ut} "X o] BUP-49] =7} 7] HHE HoAus AS S7IME I EEEVIAER

2ougolA go] "AUMERE AL G, AUATE/AEIL A fel EAlshs EVAER, e 240
A R A gefsts SVIAEE v, wEbM, ZEre] Edom Aol AESAY A fxbe] 7t
utof] ZhbER-ZT|AEE oA shE A9 &4 Auhs slHA7AL AlES B3k 5 gl

ol g HolA, ¥ ouhge B owgel wow F/AERYE BIE ARENEIMEE fayRen ¥3e
=, A &Y AR o e ¥d Ao

l—‘c [e]
o}, oo AR FErh, A7
(Stevens-Johnson Syndrome)¥d <

¥ o] 2Rl ok 2B SR A%, o 5 =
ek, E ol ATA, BEA, WA, FHA, AEIA, BAA, YA, AURA, Nk, FR 5L
Yoz HebsT B

= AN
SHA|, s, A sAl 5& 6] ARER ¢ Ak FAMY] Aol 9 FoF dE e
= 5

ez AT 5 A TP, T2 ol Aole A, 5 RIS
Boue olo] AREE Aol o, B owel A&Rokl el YA dad dez B w2y
& AR OF} 2ARS AART o, TGP wAY BHIES 2k £I9E F A

me, B ouye) u & Ang ofst 2R o AnE ohpel BaE AuanssAEst 4v x40
F4 L A N5 FAT 5 e AN EHT 5 e @ owd AnHel F2E BAAE Fod F 9
3, B B, kel uid FAA, felAW, wENY, Fu, A, A, getel, dvel mt 8y Sl
Sod & gley, oo ARHE AL oy

B oane) e &4 ARG ok x4Eel AneH FaFe Fu 249 44 % A4 wAE Jlde] 9l
of Koo aTEE R ouath wehd, SAtel Aw, Agkel AF, DR A, 4A, AF, A% A,
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4) 3)9] njA|oll BMP-4 & 100ng/ml9] H=2 H7lste &3} Fi= wlx] Az

3 FEWs=7] A ¥ (Human iPS: HPS0002 : 253G1, Riken, Japan) =
T, 4 B9 AA A 1-19] 3)9] E3MA| A 2 with WX E wASPHA wjgEtsiT. vl A
=q 1-19] 3)9] &g ATt 2 vl} =& WA sPHA b s}

<

FERFEE7AE7 RSV E2 £3H 9SS &A5t7] fsted, g M e viAQl K3, 49ai=
71 E 1A ABCG2 H p639] WM ELE real time PCR 2 WA XA 3}t A8 =3935} T},

LA, real time PCR & Fdsl7] Yste], w9l 4574 FEuwtsE7|AEERE BE3ld AZE 2838t Trizol
2 RNeasy Mini Kit (Qiagen, USA)S &3l RNAS ¥2]3}o] biophotometer Z A FH3}3}th. Z1zEe] mRNAS] &Hd
S RT-PCR #4317 Y&l @A AL SuperScript IIITM reverse transcriptase (Invitrogen)=
o] &3} th.  RNA 2 pg& random primerE ©]&3] WAL WSS FESkal 250 A 10%7F incubationdt ¥
thA] 37=o A 120%-7F A&l TE. cDNA 100 ngoll TagMan Universal PCR MasterMix 12.5 ul, gene-specific
primer/probe mix 1.25 0 (Applied Biosystems, Lincoln, CA, USA), PCR grade water 6.25 = ©J3] PCR Wt
S FESAT. oy 95=E 1087 A F, 95% 40 cycle® 15% 18 al 60% 1H7F WH&& FAEAT
Z} mRNAS] &3-S ABI 7000 real-time sequence detection system (Applied Biosystems) S 2 =43} t). PI
wj el A E3he iPS AEe] AHES V]F o R BIPAE FUHEE iPS M| AHES Ao o' Hlals mRNA 2@
S 2FESS =l comparative CT (threshold cycle) WS o883t AF83E ZEloly AMEL o3 Ao

K3-F: GGCA GAGA TCGA GGGT GTC (A EWH = 1)
K3-R: GTCA TCCT TCGC CTGC TGTA G (M EHZE 2)
ABCG2-F: ACCA TTGC ATCT TGGC TGTC (MEH= 3

Pol'

ABCG2-R: CGAT GCCC TGCT TTAC CAAA (M€

Pol'

p63-F: CAA CTG CTC AAA GGC ACA AA (A€W

p63-R: CCT CCC AGG AAA CAA CAG AA (MER= 6)

=20}
=

{1

wgh, dodxAse QS ] ek, wlY 474 FEVTEVIAXEERYH E3E AXE 4% 2
Hetol =2 1683t g3 F PBSE AlFstaL, H5ol4 whgS& AIsH7] $18) bovine serums: 30-r7P g5+
o, A& MA3 & K39 ABCG2ol| thdt AA3AE A0 A 147 FoF UFSA|7l & PRSE FAsIY T, 1
oe, ZF ¥Fo] BAE 2x13AS 3087 A 8&3FaL, PBSE 4418+ al, VECTASHIELD mounting medium with
DAPIS} A MxE AWIEt== 91 FFAv A oA AZeqdr.

O A3, = 30 & 5 de vkt ol fFrrbeETIAE(R 39 HEFE A 1-19] 3) iAo ARt 45
Fetle w(= 39 B) Btk BUP-45 H7FEE Al 1-19] 4)9] 23} &= Aol vt 5 3) ujA|ellA 4

¢}
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<170> KopatentIn 1.71

<210> 1
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> K3-F primer
<400> 1

ggcagagatc gagggtgtce

<210> 2
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223>

K3-R primer
<400> 2

gtcatccttc gectgetgta g

<210> 3
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> ABCG2-F primer
<400> 3

accattgcat cttggcectgtce

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> ABCG2-R primer
<400> 4

cgatgccctg ctttaccaaa

<210> 5
<211> 20
<212> DNA

<213> Artificial Sequence

_11_
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<220><223> p63-F primer

<400> 5

caactgctca aaggcacaaa 20
<210> 6

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> p63-R primer
<400> 6

cctcccagga aacaacagaa 20
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