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2 (a) A7 A A E(neural progenitor cel)E A oAl X A7 €12} 8(fibroblast growth factor 8, FGF 8); A&
#] % 7 (sonic hedgehog, SHH); o}~ 3 ¥l A (ascorbic acid, AA); & ¥ -f2 A7 < 9k ¢l 2H(brain-derived
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neurotrophic factor, BDNF)Z ¥ 33}i= N2 v #] o A v sl A1} v eF), 2 (b) ©HA] (a)oﬂ/ﬂ Aoy u %%

AA; BDNF; Z&]o} A A & 2179k Q1 =} (glial cell-derived neurotrophic factor, GDNF); @ t] g & A &¢ o}
g =4l B ¥ A9 o] E(dibutyryl cyclic adenosine monophosphate, dcAMP)E ¥3F5}+= N2 ) X] ol A vl ¥35t+= A
(22 v )& E3tste, AP AFAEE =994 A7 Al E(dopaminergic neural cel)® #3HA 7] = WH 2 1o AR

I (dopaminergic neural cel) 2 E3A]7]= WS 22 B3lg 7 417

55379 89

A3 1.

(a) A1 7 A A E(neural progenitor cel)E A-f-oFA| 3 A 212} 8(fibroblast growth factor 8, FGF 8); &Y 3| X &
(sonic hedgehog, SHH); o}2~3 ¥ Ak (ascorbic acid, AA); 2 -2 2174 9 % 21 2H(brain—-derived neurotrophic
factor, BDNF)E X &3sl= N2 v R ol A v &sl= ©A(1AF vl ), 2

(b) ©A (a)oll A “Oiﬁ v %52 AA; BDNF; 2 8o A EA 3 217 4 % <12} (glial cell-derived neurotrophic
factor, GDNF); 2 tJ R Al &9 ol =4l B =¥ ¥ o] E(dibutyryl cyclic adenosine monophosphate, dcAMP)=

SEGFeR= N2 Aol 4w Fsh= SAI (23} vl )& e},

ANAAFTAHEZE =u7A A7 A E(dopaminergic neural cel) & #3FA] 7] &= W |

3T 2.

A 13k 9o A, (a) A A AFAEE 20~ 100 ng/mle] FGE 8; 200~500 ng/ml¢] SHH; 100~300 uM ©] AA; &
10~20 ng/ml¢] BDNFZ ¥ 3ta}+= N2 v A of| A nj kst @A (12} v ), 2

(b) A (a)oll Al Lozl w5 100~300 uM ©] AA; 10~20 ng/mle] BDNF; 2~20 ng/ml¢] GDNF; % 0.5~2 mM
o] dcAMP & 3233t N2 v Aol A vl Fsh= TA (22} vl )& 238,

AZATAEE A VB AELE E3HA7]= .

3T 3.

A1l 1A, 7

1
BDNFE ¥3}sl= AS

2F 1 Y-8 N2 812 7} 100 ng/mle] FGF 8; 200 ng/ml¢] SHH; 200 uM ¢] AA; ¥ 20 ng/ml¢]
ER0% s ARATALE Sy NPAZE L5715 P,

T4

A1l hef A, A7) 23k wl %-& N2 w A7} 200 uM ©] AA; 20 ng/ml9] BDNF; 20 ng/ml¢] GDNF; % 1 mM <]
dcAMPE E@8h= 2& 502 shs ABATAHELE Zokilgd A ALE T34 7]= .
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A 13kl o)A, A7) 1x} viEg N2 vl A7} 100 ng/ml¢] FGF 8; 200 ng/ml¢] SHH; 200 uM ¢] AA; % 20 ng/mle]
5 2 k8 N2 =] 7} 200 uM 9] AA; 20 ng/mle] BDNF; 20 ng/ml2] GDNF, ! 1 mM9]
dcAMPE E3ete= A 542 ﬂbﬂﬁﬁ?ﬂigE%ﬂ@ﬁﬁﬂéitﬂq]t%%

4T 6.

A1 WA A5 7 o= 3 ol YA, 7]
(mesenchymal stem cel)ZFE o]z Az L EAOZ 3= 4174 {:Hﬂii Z=3RlA ’\J%“ﬂvLi BEA) 7] = b
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(a) At2E A2 F FA S7IAEE B-HF R T2 v Z

H = 4= o}n] =2H(nonessential amino acid); FEH; 2 A&
B o} & A (fetal bovine serum, FBS)& 3 3Fal= Eai-shul A of

HH%%}L @A, %

X

(b") &A (@Yol A dojA v &S 1A A2l A (epidermal growth factor, EGF); €714 A-frol Ml E£A 212} (basic
fibroblast growth factor, bEGF); @ N2 B %A (N2 supplement)E Z &3} N2 v %] o] A vjeksle] dojzl AFE LS E
o2 3= AAAFHNEE Tl A AFAER A 7] = .

AT 8.

11]7&01] Oﬁ/\ﬂ, A7 &3 A 71 0.001%9] B-H R E e 1X 9] H] <= o} =4k (nonessential amino acid); 2mM
FEH; 2 20%9 FBSE E335= DMEM HiX| Q] AS EA 0 2 3= AAATFAEE ToA] A A EZR FE3}A

7] t e

AT+ 0.

A7l Lol A, @Al (b)el

]’%‘QL N2 8i#]7} 20 ng/ml1e] EGF; 20 ng/ml¢] bFGF; 2 1X9] N2 HZA| (N2
supplement)E ¥3tsl= A 2

SRR = APATAEE B A ER E34A 7= WL

]

4T% 10.

20~100 ng/mle] ot Al X A A 2=} 8(fibroblast growth factor 8, FGF 8); 200~500 ng/mle] &Y 3] A & Z(sonic
hedgehog, SHH); 100~300 uM ¢ o}~z WAk ascorbic acid, AA); 2 10~20 ng/mle] -2 A7 % <F 2 2}H(brain—
derived neurotrophic factor, BDNF)E X 3tsl+= N2 8] #](A), 2

100~300 uM 9] o}~ = HAk(ascorbic acid, AA); 10~20 ng/mle] > -2 21749 % 2 AH(brain—derived neurotrophic
factor, BDNF); 2~20 ng/ml«] =@ o} MEA 3 217 9 % e1=}H(glial cell-derived neurotrophic factor, GDNF); %
0.5~2mM & gRE & A FY old| =4l B X A ¥ o] E(dibutyryl cyclic adenosine monophosphate, dcAMP)E ¥ 3¢
3= N2 8 A (B)

2 o]|Folx FoR2HE 1w 27 Aelgl A7 A A E(neural progenitor cell)9] =394 A7 A 3E(dopaminergic
neural cell) ¥3}& #]A].

7% 11
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4
A7 12

A 108l 9ol A, A7) N2 3% (A)7} 100 ng/ml¢] FGF 8; 200 ng/ml2] SHH; 200 uM 2] AA; 2 20 ng/ml¢] BDNFZ

et AL 5A0R o A,

3T 13.

A
AT 14.

A 103kl 9ol A, A7) N2 =] (B)7F 200 uM 9] AA; 20 ng/ml¢] BDNF; 20 ng/ml¢) GDNF; ¥ 1 mM ¢] dcAMP & X%
skl AS B o= 3k wlA].

A 108k 9o A, A7) N2 815 (A)7}F 100 ng/ml<] FGF 8; 200 ng/ml1¢] SHH; 200 uM ¢] AA; 2 20 ng/ml¢] BDNF&
, 271 N2 s 2]1(B)7}F 200 uM 9] AA; 20 ng/ml9] BDNF; 20 ng/ml¢] GDNF; 2 1 mM 4 dcAMP & X ghsl+=
%%J o= 3 uA.

Wgo] &ahis 714 R 1 Roke] Hehrl%

M7 A A A ((neural progenitor celD)E =374 417 Al X (dopaminergic neural celDZ &3FA| 7] = W 2
= w)H o &3+ Aot}

A A7 (dopaminergic neurons, DA)S &% ZZ (motor contro) ¥ BAF 4 E (reward pathway) S &3l v}k
kv 249 7|58 g9ete T8 98-S ot =l 21782 W ofe] 3ol EAlsH, 7MY e AERE S
2 A2 (substantia nigra) ¥ w2 3] 7 -4 (ventral tegmental area)ol| 4] A 2 Wojri= A 2ottt =uplA 217
WA = A AAGEED Ef9 JA9] 53 §-4E5 24317 Y3 o8] 714 AA} Ao} A 559 B3 259
of st} Z7]ol = A4 &% & 1(sonic hedgehog, SHH) 2} Al frob Al 3£ /‘é & 21z} 8(fibroblast growth factor 8, FGF 8)
7 #ef e, Lmx1b % nurrl AARIAE Ebl g 21749 3tel] Fa3 4 4E Fhoh Pixd AIA ) B =

(retinod) &4 491 Aldhl%= WHAEQ Zupd A A AAFEL T3 X Qlxfo|) 1 HEL 2} A3 Bra A YA &t}

F_\“iﬁjg

-~

A gk vk st A thFsk Al Eo] BRI AAAERE F33HE o2 A5 T8 & A Ak AR Hijol=7]
Axe= 2EZY 3 A(stromal feeder cel) ¥} 3ol A JAAES TAH o2 A sl =yl A AGAELZ &
3} 715 gko] ¥ M th(Perrier AL, Tabar V, Barberi T, Rubio ME, Bruses J, et al. Derivation of midbrain dopamine
neurons from human embryonic stem cells. Proc Natl Acad Sci U S A. 2004, 101: 12543-8). #A] =5 749 7]
AEZTE oA AAAER E3hA 7] = B2 7] Wi o] BarE gl o] 59 ujFuf Aol = FGF-29F S|} A7
# %] (glial cell conditioned media)& 7]—“&;2% 3t 10 % A Ejo}d A (fetal calf serum, FCF), Q8] &71-1 (IL-1), IL-
11, LIF, 28] a2 2o} A EA f8 217 4 21 =} (glial cell-derived neurotrophic factor, GDNF)S % 7}8fo] # 2k
3o A vl &3k tH(Studer L, Csete M, Lee SH, Kabbani N, Walikonis L, Wold B, Mckay R. Enhanced
proliferation, survival, and dopaminergic differentiation of CNS precursors in lowered oxygen. J Neurosci. 2000
Oct 1;20(19):7377-83). Bl 523k W& o] &atof, Ale] T 7| 27F =oilg AA A 2= E3hg o] BaH o
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(Storch A, PaulG, Csete M, Boehm BO, Carvey PM, Kupsch A, Schwarz J. Long—term proliferation and
dopaminergic differentiation of human mesencephalic neural precursor cells. Exp Neurol. 2001 Aug;170(2):317-
25).

3, Fu 52 A= 5E £33 v2E Ay 28y $HE 27AXEE a1, o] A viX| o A B3 A1 A =3rA
A MEZ E3FA] 7] = 5 S A 3 8 AT} (Stem Cells, 2005 Aug 11, Conversion of Human Umbilical Cord
Mesenchymal Stem Cells in Wharton's Jelly to Dopaminergic Neurons in Vitro Potential Therapeutic Application
for Parkinsonism). Fu 5o w2 Tapul A A4 A E2 LA 7= e =719 Z71 4 E2 10% FBS-DMEM #j #] o
A 3~6Y viESFAL(EHA] 1), NCM v R ol A wF 6~9L 7F v 3t S (A 2), NCM ¥l A =& 10%-FBS-DMEM Hj A =

7] 0.2 SHH(500ng/mD) ¥} FGF8(100ng/ml) 3 7}ste] wjFel= GA(FA 3)& 23}, o 7] A4, NCM 8 A
(Neuronal Conditioned Medium)& A% 7435 A28} 1-% 22 (Sprague-Dawley) 8H ¢ ¥ & &3}, 10% FBS-
DMEM=S #7bete] 160 A= vk (single cell o & ®W7b2)gk 5, 37C 5% CO, ¥ F71olA 5 v 5 v+ & 3] <=3}

of Azttt 22, Fu 59 W2 FEAEE o] &3 NCM WA & By o Apgotoan Ao Heddo o8 &
ZNIMEZY AE o e W oy, moRlA A 28] 12.7% o E3tal] 23kEo] Ui stk Az o 3l

ugbA, AR S0 AT Y dFE9 £+ Z7] A E(mesenchymal stem cell, MSC)E =i A AAER & &
st& 2 LA 7] = W o] Aol 89t= A Q)T

o] o] 312} 5= 7|44 1A

oo E 2= T SVIAEE S AAAER B3 A]7]17] 91 H S dtsluAl ATE AFS A3 b
2F ;%E] wharton's jelly) F3 &7+ &7]) A E(mesenchymal stem cel) 25-E A7 4G4 E (neural progenitor
celDE 4, o5 5 vX ol A vt H- & F3E2 T AFHERZ Bt A S dste] g s
s A = ek

Bouk o] 9] gl oko w}a} (a) 2173 AT A E(neural progenitor cel)Z oAl E A3 ¢l X} 8(fibroblast growth
factor 8, FGF 8); &Y 3| A & Z(sonic hedgehog, SHH); o}~ 3 "2 ascorbic acid, AA); & - TraH 278 @ 1Ak
(brain—derived neurotrophic factor, BDNF)& E3}&}= N2 vi x| of| A vjj &35t WA (12 HH &), D (b) &A (a)oﬂ Ao

o] 7 Ml Y¥E S AA; BDNF; S2lo} A XA -2 A7 4 < 21 2}H(glial cell-derived neurotrophic factor, GDNF); % ] %
HE A &8 ol =2 2= A~ ¥ o] E(dibutyryl cyclic adenosine monophosphate, dcAMP)E ¥ &35}+= N2 Hj X] o] A]
HjoFsts GAICAF M) E Lgel =, AAAFAELE =974 4174 Al E(dopaminergic neural cel) 2 &3FA] 7] = W
o] Al&Hr}.

2oty M2 AR AFAEE A AAAER FSA 7= el QoA 7] 1A i & N2 v =]= 20~ 100
ng/ml¢] FGF 8; 200~500 ng/ml¢] SHH; 100~300 uM ¢] AA; 2@ 10~20 ng/ml¢] BDNFZ ¥ 3&&}= 7l o] npgh4 &
ar, A7) 2F vj-8-8 N2 v A= 100~300 uM 2] AA; 10~20 ng/mle] BDNF; 2~20 ng/ml¢] GDNF; 2 0.5~2 mM 9]
dcAMP & ¥3}3}= 7o uleh4 ohﬂr w3 oS v s A=, A7) 1) 8 8- N2 8% = 100 ng/ml9] FGF 8; 200
ng/mle] SHH; 200 uM €] AA; ¥ 20 ng/mle] BDNFZ ¥ 3tslar, A7) 231 v 98 N2 8f %] = 200 uM 2] AA; 20 ng/ml
©] BDNF; 20 ng/ml®] GDNF; % 5 1 mM ¢ dcAMPE %33t}

H oo A =alA AAAER 232 FE2A17]7] Yl 7] E iR = /\}-QLQ‘“ N2 HHX]L DMEM/F-12 (Dulbecco's
modified Eagle's medium//F-12)E 4], §& Mo T&E A EF AAS B X3 EAS 2ttt waka], 2 A
A= N2 WA 2 71 A skar oy, N2 v Ao} 553 §5A4& 2t vix & 7] & HHX]E *}%3}L A% v o] H ey of
2EE = A o7 A Eoof g}

o] e AFATAEE 2anlgd AAAZR Z3HA1 7] el oA, 7] ABATAERZE TA | A=Y
o2 Ao AMEE AR & vk 22u, A e TAE o8k B2 A SVIAE S, S SVIAEREH A
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A MAAFA 7} vl A e A ALEE = 9lom, B3] V] S SVIM Y AYERE 28 4 e b2 E A
(wharton's jelly) 258 dojzl o] ngd &t A AFE-E 4= vt &, & Ao A1 82 = = A FAFAELZ = vf2E
A 2] (wharton's jelly) 2 579 7] M E(mesenchymal stem cel) 25-E] Ho]x A E 7} uph2 &)

W2 E A (wharton's jelly)eh §& Alte] e So A gt 0 242 W], gojde] ddrg o= o] oj4
g, T VA XV F5S] A%t 4 A vk (Mitchell KE, Weiss ML, Mitchell BM, Martin P, Davis D, et
al. Matrix cells from Wharton's jelly form neurons and glia. Stem Cells. 2003, 21: 50-60).

A7l vl2E AYEEYH S S7IAXEE a1 o] & AAATFAMER A xS el A=, vl 53537 A12004/
01369673 % A|2005/01480743.0 7HA € WS /\}%“3}74‘/} Stem Cells, 2005 Aug 11(Conversion of Human
Umbilical Cord Mesenchymal Stem Cells in Wharton's Jelly to Dopaminergic Neurons in Vitro Potential
Therapeutic Application for Parkinsonism)el] 7A€ #H -8 A}-&3F 4= )t}

2ok of] AL E = A B A A EE v EE A TrEH S E7IAEZRE dojA|= Ao] vk st S, 7] A8 A
TAEE (@) HEE AY e $3Y SV 13 W E EHE; v 5= o}v] *J(nonessentlal amino acid)(d = &
of, L-¢ebdd; L-ofAuke}zl; L-ok A9t 84k L-2FEFRIAE Seko 2l L—J%% DL L-Al); S FER 9 AejoldH
(fetal bovine serum, FBS)S X 3s}+= —'?’—ﬁ}HHX] o A w3t WA, 2 (b") ©A] (a)oll A Lol % nj °ok%** R B R ] |
Z}(epidermal growth factor, EGF); 714 A O}Kﬂ A %21 A} (basic fibroblast growth factor, bFGE); 2 N2 X %A
(N2 supplement)(dl & £9°1, J1&d; 1 EHAA-Y; T2 A ~HE;, FEZA](Putrascine); 2 *—ilﬂﬂb}O]E(Selenite))
£ E3tshe N2 Ao A v Fslo] HdojA]= Alo] H}%*Xﬁ]é}‘jr.

”7] Oﬂ A, BRI EX = 0.001%9] B-HFE EFS; 1X9] 8] H < o} =4Hnonessential amino acid); 2mM ¢ =%
wl; 20%4 FBSS X 38t= DMEM 8l A 7} vlsh & 8lar, @] (b)oll A AF&-5 &= N2 v %] &= 20 ng/ml2] EGF; 20 ng/ml
9] bFGF; ¥ 1X9] N2 B ZA|(N2 supplement)E Z 35l Ao vl o},

W o) o} 2 g oko) wal, A7 A A E(neural progenitor cell) 9] E3914 217 A 3 (dopaminergic neural cell) &
518 u| x| 7} A &-H o}

o i

;B o M Bol A E A A 214} 8(fibroblast growth factor 8, FGF 8); &Y 3| %] & ZL(sonic hedgehog, SHH); o}~
J 2k (ascorbic acid, AA); 2 ¥ - A7 9 oF 21 &} (brain—derived neurotrophic factor, BDNF)Z X 33}+= N2 vjj %]
(A), & o}~z X (ascorbic acid, AA); ¥ -2 2174 4 <k 2=} (brain- derwed neurotrophic factor, BDNF); Zg]o} 4|
ZA Fd A A 2 A (glial cell-derived neurotrophic factor, GDNF); @ o] E]d A Z8 o}f|=a] BT AH O E
(dibutyryl cyclic adenosine monophosphate, dcAMP)E X 3}3}+= N2 HHX] (B)E o] FojR o ZHE 1 =& 27 A9
H, 2174 A A E(neural progenitor cell)9] =374 A A A E(dopaminergic neural cell) F3}-8 v x| & A&k},

N

7] N2 v A (A)+= 20~ 100 ng/ml¢] FGF 8; 200~500 ng/ml¢] SHH; 100~300 uM «] AA; ¥ 10~20 ng/ml¢] BDNF
5 X398t 3lo] nhgA e, 100 ng/mle] FGF 8; 200 ng/mle] SHH; 200 uM ¢] AA; 2 20 ng/mlJ BDNF& 233}
= 7o) B whgra sk,

TS 471 N2 8 A(B)&= 100~300 uM ¢} AA; 10~20 ng/ml¢] BDNF; 2~20 ng/ml¢] GDNF; % 0.5~2 mM <]
dcAMP & 2 &3sh= Ao v st 200 uM ¢ AA; 20 ng/ml¢] BDNF; 20 ng/ml¢] GDNF; ¥ 1 mM ¢] dcAMP & %
b ol 09w s

w3l W) = 17“4%%];«] =T MM E B8 w X 2= 7] N2 i #](A)7F 100 ng/mle] FGF 8; 200
ng/ml¢] SHH; 200 uM ¢ AA, 1 20 ng/ml¢] BDNFZ ¥38s}ar, A7) N2 vi A (B)7} 200 uM 9] AA; 20 ng/ml9]
BDNF; 20 ng/ml¢] GDNF; 2 1 mM ¢] dcAMP & 2 3& s} Zo] E3] b4 sl},

g o whel, AAHDFAHE 53] vEE Al W fref e Tﬂ'oﬂ Z7| AR -‘%Eﬂ doJ AAAFAELE ALl A =
sh&= Eﬂ‘ﬂ*é ANANEZ B3HA

W Aol 23k AH( Z Bof, H7&

=
o H
—
3L

M| 3
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zkzo) 1. RT-PCR

3l7] A A ejol ] RT-PCRS tha-3} o] =83}tk & RNA = Tri-reagent (MRCAHE o] &-3to] 7} A g toll A &
a9 o, 28] -dT-Zgo] ¥ (oligo-dT primer, Promega’h)E o] &3}o] 5 ng<] & RNAS cDNAZ A&t o
HARE M-MLV 9 4AF &4 (Promega’hE ©]8-31e] 42T el Al 1A1F, 99T oAl 53 wk3-33l T cDNAE B 71 2]
2} A(Taq polymerase, Promegarh) & o] £3}9] 35 Alo] S (cycle) 2 ZZA AT ZZ % cDNAE 1% o} 7t== A
(agarose geD)o| A 8]t o o E]t]-8 H Znjo] = (ethidium bromide, EtBr) &M & E3}o] &olstgtt. Zafo]H ¢
AME¥ 1 a71E #1992

[® 1]
57 & Kt i 2 &(5-37) L 5-3) =171 (bp)
STEM CELL MARKER (Z7IME Ot )
SCF Wlacsagaacaatigasas Necasdoastesion 263
C-kit gttgagacaacigcttatag gettctgcatgdictiody M
Stet-3 toloolacttctgetatotitaag sgogtclcagagaacacan 17

NELFAL FROGENITOR CELL MARKER (&1 2 & M2 0k )
Mestin CCATEAACICAANTAntaT tittcoacicoagooaton 398
Glypican tgggasagocaaaagcag cagasgacagtgaggagdag Eg2
ECTODERM CELL MARKER  (SIBHS MZE D3 )
Wink- 1 algggoctciaggogcigion cocacicacactgigcagostc 252
Pais-B agaticagstgangcicaas satioggtioglagacactag Nna
NEURAL CHLL MARKER (&I M Or3 )

Betatubulindll  coigacastttoatcttign cagtagaitcaicogatt 344
WeunDl agtecoocttacoolacc sy gacagtcacigasgoacag 443
GFAP {catcgctcaggaagoct clglaccagagatagagdt 383
MEP acacggocalcoiigacicosiogn tooggaaccagatogiiticageg 283

NEIROTROPHIC FACTOR MARKER (#1333 8F 217} O )

GONF tggociatosasceaagnag alscatccacaccititagog 238
BOMF caccagatsaacasstggoagion cgacaggoalcalcsaaggcyg il
MIGF alacaqooogsaccacacocag glocacantanotigogaote 174
MT-3 glalctcaggangatiacgiogg tofictcigsaglicaglocicoga 344
GAP-43 A00C0a00530530903E09950050 ttaccoassgototagcagtgoga 781
CHTF taceagatcoooogoastgag agaagaaatgaaacgaaggic 150
GARDH acsaciglaicatggaa azatcottgoataccagg 455
o 2. A9 A £33} A (immunocytochemistry)

st7] AA|dol| A HAA )AL T o] Attt AAE7IMEZF v dE AW ~%(cover slip) & 0.2%
E g E X-100 (Triton X-100)°] E3% PBSo| 10% A4 94 & A (normal goat serum, Sigmail, U.S.A)E A 7}3t
Lol 1AI7F B A2 AHElste] AV 54 di ol vk Ajte = Qe & B ekqlrt 1 thE A1 Al 3ol di gt &)
9l B-FE9 1(1:400, Sigma, USA), Holu A Zoj v gk &-4<1 GFAP(glial fibrillary acidic protein, 1:500,
DakoCytomationA}, €lu}=), 3] & 7| o}ul A Eof tf g+ 342 Gal-C(galactocerebroside, 1:50, Chemicon International
AL USA), =904 A7 A o disk akA)¢] TH(1:250, Vector Lab. AL, 8 A7 A o o gk 34|21 ChAT
(1:100, ChemiconAh & Yk A2 A ste] 4 T oA 2443F &<F REEAZT ZF 24 55 QA 95 A2 ds
(phosphate buffered saline, PBS)® 1584 33] A& 3l S0 §Fo] Eo]9l= o] 2} &A(Cy3-ATAl o E| = g-E 7
IgG(Cy3-conjugated goat anti-rabbit IgG) 1:1000, AmershamA}), FITC-A Al o] El = & E7] [gG(FITC-
conjugated goat anti rabbit IgG) (1:128, Sigma)) & 4 Tl A 1A13F B¢t vbSAI AT 24 dx2ae 7 o] e o
2} A S AL sle] Ze AAHS P FF FAE A ELEL P33 v H(Carl Zeiss Axioskop2+ , Germany) 3}
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oA Bzt o =il AAAEY B3l B-FE [+ A X TH+ AlEE TX5te] o] JF I A A A=
TS 545t B3l ARE Qs on, FHAA AAMES B3 A= B-FE I+ Al E9F ChAT+ AlXE %A 51
ol FF wAHE AETS SAs 23 RS g2l

Aol 1. Abgre] mpEE Al fef T SV 2] 2ok

L2 E Xﬂnlalb Aol A wEelstelom Aol 52 v= AEAT (A a)A A o] Fol At Aldl= HH Sol ©31 PBS
of Yo Bk F 2417 OMMl A E gatsto] vhR A3 o) AFgSliTh = E A= W E PBSoll A 33 AlF g &
AW} S A As AL, He A x2S A (FH YA Y 100 pg/ml, 2EFEwFo] Al 10 ug/ml, 2 <FH A B 250

ng/ml, SigmaAl)7F & Dulbecco's modified essential media (DMEM, GibcoAD & &A 2+& %70 =2 AA| st 2
27155 20% Al oFd A (fetal bovine serum, FBS, GibcoAho] Z&¥ DMEM o ¥} 37C, 5% CO, #l %7114

~104 7 wjekslln), Bl 2 E A N EE 10% FBS7F A 7H DMEM(ow gloucose)9l A 1 x 10° cells/cm?<]
LR 37T, 5% CO, 2ol A wjgatar, HxuleF 39 5 aj A A19] nito] & AMEE EEldte] dFY HA 0= 7
fokatodtl, Aol uf2E A oA Bajg A X 2ok uh3=Ato| U WAL RokS 712 27k A E 9} 7 S A3
ZgtE o] JATHE 1).

o
ke

) OF\‘
=

>

Ald] 2. o] =3 =€} o] (immunophenotyping)

1Al of] 1ol A 8] 8k uf2E A7 T 271X AS 8Rlst7] fl8te] o] =9 kEfeo] 3 (immunophenotyping) &
RS HH"kQ AEZE 4 % FESLUS =R 4 TollA] 2A12F 5 A3 th PBSE A1H £ 3 % er"}@r—/l\‘ioﬂ’ﬂ
HES A7 & 2 9 A A Bl (bovine serum albumin, BSA) 2.2 E8 7 (blocking) 3%t} —rH] 31 A EE= = 37}
A A S 2% BSA7F E3HE PBSE Mol A w0 9k 314 5le] 4 Coll A TA] -2 A| At} -l]EEﬂ‘ﬂ(l-lOO),

AM-1(1:200), Bt I Z2H20 (1:50), TRA-1-60 (1:150), HI A (1:200). ¥F-g-o] 24 A 3E= vlo] S E o] E = 11
E gl-n}-9-2 [gG(biotinylated goat anti-mouse IgG) =& 3-E7] [gG(anti-rabbit [gG) & & vk A AT}, WH&-
A EZES golr =AW (diaminobenzidine) 2.2 &AM A 7] 31, 7} t} B2 (Canada balsam)ol] ¥ 9 (embedding)
A A 54 RS 13 &4 2] PBSZ Hb-gA]7] 3 22 g S 3513t}

o«-iooﬁrfof:m>

o] 7 =3 %= E}o] 3 (immunophenotyping) 23}, vl2 & A2 AE = S E7)AE0] 5ozl A5
S YEH Y= 2). vf2E Ag ME= T9A A A (epidermal growth factor, EGF) 2 7|4 Adfo}Al3

(basic fibroblast growth factor, bFGF)E A 7}sle] @Ge Fx(2F 1X10/mDE wWdstd 22Uy JdAES #Azkslodct
= 3).

Ao 3. 02 E A g 27k E7AE) AARE S5

2 E Ae] S 274 Z7 A EF AR ER B35 A 2 F018H7] 9ske] 3ukA o] u) %] (2 3hu) =], AR5l
AAES A E S8l vt E A A2 E AABAERE ESAIZT 8] g ntEE A Y 09 27N EE EY
A Al(culture dish)ell 1X10*

Al A sk =33 5 8 -D-2. 24 #l/2v]d (poly-D-ornithine/laminin)©] & ¥ B %
cells/cm?e] W2 BF3)o] wjekalo], 0.001% B-H I EEFE, 1X H] &4 o}u] -2 (nonessential amino acid, %4
(mg/L): L-¢2hd 890.00; L-oF~3k2}z1 1,320.00; L-oF23kE4F 1,330.00; L-2-FEH12E 1,470.00; =ee]4l 750.00;
L-2 243 1,150.00; ¥ L-Al¥ 1,050.00), 2mM = FEF{(glutamine), 20% FBS 7} 3 7}¥ DMEM 8} %] (low glucose)
N 1~3Y Et GESA AT (FEshulA). GiEstE E7]HEE 20 ng/ml EGF, 20 ng/ml bFGF, 1X N2 H.ZA](N2
supplement, GibcoA} (43 (ug/mD): Q1= ¢ 500; ¥4 Ed2dH ¥ 10,000; L2 A 2~HE 0.63; FE 241 (Putrascine)
1,611; 2 Ag}o] E(Selenite) 0.52))7F A7k N2 vl x| ol A 241 7F v kate] A4 A A E 2 E31A1 7] - 23w
A1), 1X N2 BZA|, 2% DMSO, 200uM BHAZF 3718 N2 v x| o A4 5A|7F B3}A1 71 & 1X N2 supplement, 2% DMSO,
200uM BHA, 25mM KCl, 2mM &332 AH(valproic acid), 1uM 3] == A iéﬂt(hydroxycortison)% 718k N2 1 %]
(A A s RD A A 3~7LZE F7T vl Fal ATt

719 2ol A groz M, Abghe] uf2E A ) T4 SVIHNEE A A} FANE Rge] FEH A wstE doF]

4). FejH 0w Wstek Al E7F A G MED S Fdsty] 91l A EsteA G GRd 2)S A A8 A

o] & A B-FEH I, WHoluA| o] 5ol% g GFAP, 8 E7]okw Aol thg gl Gal-C7} FAuHs
WA (= 5). A}au 2 E A fof S 7R 23ES AAAETE oF 40 %, Holal A 27} of

b, & 7)ok A 7} oF 12% (= 6)2 LFEFS ).
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Abghe] 2 E A fE 309 E71AE] A 38k gRlshr] fldl Fxd 14 whel RT-PCRE 3 gh A (% 7)
Z71 M E A QA SCF9} Stat-3 = 213} v Aol A vt @ o] ¥ glom, A7 HL A3 So] EAJAALRE AFE-H v 2~
H(nestin)< A&3} v x| oA A a2 EspuR| oA @t o] Foj== FFS YEFNSIE A A A EZ L] 2] A}
¢l NeuroD1, GFAP, MBP9] #& & -3}uj %] 011*1 ZetAl A H At o] 2 & 754# HE2E A A= gt Sk A of
A i & Z7)AIE ] S 7HAA H o st Ao A v FEHA AF A FA ] EAE THAAl AL, ohA] Al
7 st 2| ol A v = HA] A F AR s} o}Oﬂ 5 e

Ao 4, T A AMAAE B3 F =

e g uEE A Y 39 E71AEE E9-D-2 24"/ d(poly-D-ornithine/laminin) o] 2% ¢ #j %
A A (culture dish)dll 1X10% cells/cm?e] =2 33519 mlekslar, 0.001% - E L 1X B H S o}u] =2k
(nonessential amino acid), 2mM = FEF (glutamine), 20% FBS 7} A 71 DMEM #] A (low glucose) oA 1~3<Y &
o g 3IAFH T} (FEstuA]). E&38te £7| M 325 20 ng/ml EGF, 20 ng/ml bFGF, 1X N2 B ZA|(N2 supplement,
GibcoAl (A (ug/ml): 21&#H 500, 4 ﬂ/\;ﬂa] 10,000; Z2Z A2~ & 0.63; F EZ}Al(Putrascine) 1,611; 2 Al 4|
L}o] E(Selenite) 0.52)7F X 71 N2 vl %] (A &3}l 2] )ol] A 24A] 7+ vl 25} o "‘lﬁxd—_r”ﬂ EE F3AIZ T 100 ng/ml A
ol 2 A 912} 8(fibroblast growth factor 8, FGF 8, R&DA}), 200 ng/ml 24 3 %] & (sonic hedgehog, SHH,
R&DA}), 200 uM o}~ 3 ¥ 2 ascorbic acid, AA, Sigma AF), 20 ng/ml -2} /\]ﬁoﬂ oF 91 2}(brain—derived
neurotrophic factor, BDNF, Gibcorh) & Z7}g N2 s #|oll A 7~9 A7k ujkst 3 200uM AA, 20 ng/ml BDNF, 20
ng/mle] Z&o} A EA 8 A7 el 2k (glial cell-derived neurotrophic factor, GDNF, GibcoAP), 1 mM t] 5-€] &
Al EE obg| Al Eh—_i/\iﬂ o] E(dibutyryl cyclic adenosine monophosphate, dcAMP, SigmaA}l) 7} A 7}E N2 vl #] o))
A =R AAAMER E3tE RS

Ao H} =AY fF U9 7INEE AA LS A A A E3HE FEgh H = A ol A 3AQ]

THeF Z34 2746 5ol A<l &AQl ChATE o83k | xiuﬁ}i%@ =R RS #636}911:}(%@11 2). ol & Aol A

-5 EOJ ANFEELS 2121 6.3 + 1%, 4.2 £ 0.8% Y= 5 Ao A B3le § x5t

49£4.9 7} B-tubulin Ao ¥4 HJ%E LPER‘H_ o] FAdukES YER AIE F75.2£5.4 % 7}
HJ| %]

o= Aol A= d
NM BT Eutrl g A7 Espaf Aol A o] Eutnl g A7

F )
THe Y32 eIk 9). o] & F3) Auk 41713}
Sabirol f915b £82 o 5 ATHE 10)

ERE R ESE BN

AT 54 SHE AF G2 JAAA 1R HF2A S GE3te] AN AL 7](1500, The Vibratome Company)

£ 0] 83} 400 e FAR Aestich ZF ZA S 0.4 im Millicell culture insert (Millipore, MA, USA)el| €1o] 1ml
of w2 7k 21 6w Alell Wol 37 T, 5 % CO, Ml F7]ell A AIEE o] 2)3}7] A 3U 1k v atdct. vl o=

9] ZA1€ 100 ml basal Eagle medium (with Earle's salts), 50 ml Earle's balanced salt solution (GibcoA}), 50 ml
heat—inactivated horse serum (GibcoAh), 1 ml 200 mM L-Z2F &Y, and 2 ml 50 % 2F 3 2% (Sigmai}) ©]t},

A710) AT ol 42 T Z7IAES B4 57] A9 PRH26S AHEa9Ith IE wakel AT %) 5 A2 ekl
DMSOE A A g 3 0.4% E&] ¥ EF(trypan blue) €A 0 & WEES A 5 1X107 cells/mlo] == 1mlo] 34
£ (diluent solution, SigmaA}, U.S.A.) ol 3| A]8} i tt. Al o] Agate] oMo &3S w= 4pMe] PKH26
(Sigmath, U.S.A) 2p09k 2 S 7 582F g-ol A wjgolar PBSE 33] Al 2 aholct. 7] Al 2w
(rhodamine) L E = £3] B2o] 7153800},

F EA G AEE DMEM vl 1X10* cells/5ub 7} ¥ =5 FH 8k thi ¥ Aol o] 4 atgich AL S o] 45k ] AW
7C,5 % CO, wF71ell A 104 3F v st om ofmf m=ujwld A7 31 wj A& ARE-sfo] o] 2 A7} =apil A
A22 F3tete s T2kl 109 § =apwld A4 A3zl thgt A(TH)E WM EZstshd MGz 2)& A8
= ez e ) *ﬂi%% &3 & w7 (Carl Zeiss Axioskop2+, Germany) &t A #2atF o EupalAd A7 A
o] i3} A== PKH262 TH 7} o] % 33 A H A EZwS SAste] E3& gl

I = o 24 el M AEe) gdelen, O T A= APAER

== ==

S =
u

se1a 5= gk,
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