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~ 15%(v/v)<] FBSE Ef};é}

ventricular zone)olA ¥

N,
=
5!
rlr
~ O
o
o Lt _>,ﬂ
g rir
!

| A17E7] M Z(neural stem cells, NSCs)E o] &3lal o]
SHimmortal)A|A AEE A}, 471 % AFEujFz slollA FEAEI} G FH F 1%
tol Abdsks 4 glol A% S8 He 2 galn, B oweo :‘1—0}—‘5 714 okl A TAH
sto] BEEEAZ S ok, v BdskE AIZE DMEM (Dulbecco's Modified Eagle's Medium), 10% FBS
etal bovine serum), % 1% penicillin streptomycin®] Z&H H|FZ=4 wix]o] wjste] v]g2Ad AELES
AstEtr. AV Aoz wjokd AAE7| A E(neural stem cells, NSCs)S Athudli= A oA wjoFdls
F53a ol YAt FeAE AFetg o, AAETINE FEES EFGA(Trypsin-EDTA) #go=
2 MXEE d&3H homogenzization)E &34 F53F3TE.

M ug 1o mN
w
il
o
12

o

o

o
oo

~~
—h

A

ded vkl o], 2 O] wE el frel A=A
ok
-

<AAld 1> ABES7IAE g R AFE7AZE FE2E A

glo} o] A od(ventricular zone)olA B3 A AAE7|AE(neural stem cells, NSCs)E EHE3}
(immortal) XA AEZ AAtt. FAFoRE, 145F 9 o} A AFE ZZ(neural cell tissue)S 0.1%
collagenase®} 0.1% hyaluronidase &N 37CoA 1A17F H<F A 8]dtar 0.05% Trypsin-EDTA 2-3% =] ¢)3}o]
single cells® 23 %, markers (CD45-/CD133+/(D34-)E o]&3}o] FACSE Eshrt. o= N-2
supplements, 0.2mg/ml hlearin, 20ng/ml bFGF (basic Fibroblast Growth Factors), 20ng/ml EGF (Eeielrmal
Growth Factor), ZZ#]al 10ng/ml LIF7} H7}E 917k 21735+ wl<k wiA] (human neurosphere culture media)ol] Hl

Fatsinh.

10-149 A3 5, FA ¥ neurospheresd] collagenaseE *#]3}e] single cells® #2]dtal ERZn}o]2]2n)
MA (retroviral vector)E ©]&3dle] v-myc FAAE A= (transeuction)dtil A (selection) oA A
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S AM>XE DMEM (Dulbecco's Modified Eagle's Medium), 10% FBS (fetal bovine serum), % 1%
penicillin/streptomycin®] X3 H|HFEA wiXo] wdstAtt (Engraftable human neural stem cells
respond to elvelopmental cues, replace neurons, and espress forevel genes., Flax JD et al., Nature
Biotechnology, vol.16, 1998; Neuroprotective effect of neural stem cell-contionee meeia in in vaxro
moeel of Huntington's disease., Lim H-C et al., Neuroscience Letters 435, ppl75-180, 2008).

150mm ¥ Al (culture dishes)ol] 7] AEXE 5X10%
no

E8tar, A (culture meeium) 15ml H7} %
37°C, 5% CO, IncubatorolX 80% confluenceAr]o] BjoFHS 4=

E3tck. o], ®iFHix]:= DMEM (Dulbecco's
Modified Eagle's Medium), 10% FBS (fetal bovine serum), 1% penicillin streptomycin®] ¥3¥ H|FZA
WA, wF F v Ed AEES AASAT. ”7] oz wjdH AAZE7|ANE(neural stem cells,
NSCs)E At sl HAgollA wgHS 53181 ol YiwEE sl s Asiglomn, AAE7A
X FEES PBSE F W A3 & E%/‘\J(TI’YDSIH—EDTA) HAHgog A& NEE 37 TFHFF 100mlS ¥Yil 3%
Alvto] A (homogenizer) ® 6,000RPMel Al 5% &<t &3} (homogenzization)dtal oS ¥A1E2](1500rpm, 5%)3}
o] AT oNs =),

<HA 2> AFES7|AE g & AHS7AE F289 HA S92

96- A Z 2l o] E (96-well plate)o] Tl ako] 10~1004g0] = %% A] 2 Y3 A4 B9E 10042 BEAT. o]
) Blank®¥ 100409 ?%—’F”& 2k, o]F FAefel WA EF (Coomassie blue)E Wil wlo]A 2 Zdo|E
#57] (microplate reader)E ©]&3Fe] 595mmol A =43} T},

7 A, = 1ol vl upe} o], AAZIAE wle @ AAE7)A
=493t}

ke

Fzeo AA wud Fo]

L= L

<HA 3> AFES7IAZ HFY R VFSI|AE F2E9 AESA 2 AEFH A

96-AZ 7o) E(96-well plate)e] A(wel)W 1X10° /o] MTES AFstw, 1 hod AAZ7| A% wjFazst 2
AENALE FE2ES 424 0% ~ 100% (st A 100z DFo] AGEUTE. 24A7F THYE,
assay(WST-1) E45 d(wel DT 10p A FH7ketar, A5tulolg oA §hgAZITt. o] mlo] AR ZH O E 357
(microplate reader)& ©]-&3}o] 440nmoll Al A AT,

9

T AT % 2a R % 3] ehd vhsh o], AAB/AE Wl W ARSI FEBe] AESH L AE

<A Ao 4> HFA RT-PCR(Quantitative RT-PCR)S B3 2 AR & Alo|E7I1e dHAF

o] A& il REFAHNIE 24-AZ o] E(24-well plate)o] A(well)T 1.5X10" o] Az AEsta, 1
A

oed AASVIMAE aSAT} AASVNAE FE2E2S 47 0% ~ 100% (sFAnt sig)A A shglch. 72413
g 3 i3l 9S8 A(PRS) o ®E Ao]Fa ETE A|9K(Trizol reagent)Z ©]&3Fe] A RNA(total RNA)ES
Ade S Y9HAtEA(reverse transcriptase)E  ©]83}e] cDNAE  $ASIal quantitative RT-PCRS
T3t

I A3, % 3a ~ & 6boll UERE vhe} o], MAZIIME ajgd E AAZSVINE FEE A TA B4
goll o3k VEGF, IGF, HGF, KGF A7g<lat i mwrel 43715 fEshs Shhel L@ o] =7 vgton,
T3 H3I 7 E FESE TGF-B1L A A ddE S B3},

<AAl 5> ARBE7IAE HFY R ABE7AE F2ES =¥3 (57BL/6] I F-Z2H Ao REAYFEA a3}

C57BL/6] v}§-Z(mice)E 24+2ToA 7d &9 5 FAHS AR F S(back)d & AAs I 1Y 13
Aol 9)3k MAESVIAE B H(100%, v/v)I AABEVNHAE FEE(20%, v/v)S Inl HZ 3T iz
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2% complete culture media (DMEM + 10% FBS)E AF&3tslow], A% d47|teic) 2iks E2lste] o)
16 ¥ 929 HUAGEZ G35 E1ET.

I A3, = 7a 2 E 7boll YERd whe} o], AMAZSIIAE FEE(20%, v/v) E AABEIIHE wiFdo] gz
ol HEA BHAAAED a7t &S BT,

<AA ) 6> AFZIHE wgd D AASVAE FF2EL X3 C57BL/6] FJE-ZF A9 maAdzdE2 g

24

1. 99 o] 5 F7F £4

557 C57BL/6] "F9-2=(mice) & 24£2ToA 7€ B¢ & #FE AR F S(back)e] & AAs L 1¢ 13
okl o8k MAZVIHE wFA(100%, v/v)H NFE7HAE FE2E(20%, v/v)S Inl HE A, 2o
2% complete culture media (DMEM + 10% FBS)E Ag3llon, A2 & dA7|vig 2ds &Rlste] )
169 F vl$-25 34 (sacrifice) A7]al, ZRAGER G35 98 g9 dojot T3S et

T A, & 8a ~ & 8coll YERD uiel Zo], WRAY] B o], FEF WA AAETIME v B A=
AXL F25 (20%, v/v) AgaollA BEAZEZ ad7F 9lon, 53] AAEZ/HNE FE2E HeddA a7zt
Avte RS A

2. ZZ H&E 9A

578 C57BL/6J vF9-2=(mice) & 24+2TCeA 7€ &<t &8 AAS AR § S(back)e] @& AAS L 1Y 13
2 e ogt AAZIIAE wFA(100%) ] AABSVIHNE FE2EQR0%)S Inl AP, UHRxToZE
complete culture media (DMEM + 10% FBS)E Alg3lglom, A7 & dA7| 7o =2are delsie] Hu 169
o 3}

T o}~ A (sacrifice) Al7)al, B EEZ G35 98 ZEe mAs
1

avke 22 FAsgc.

3. AR vA £4

55% C57BL/6] wht-2(mice)E 24+2TCoA 74 ¢ &8 AAE AKX ¥ F(back)d & AAs A 19
2 el ogk AAETIME N (100%, v/v)I AABETIANE FEEQ20%, v/v)E Inl A3t dxzT o
23 complete culture media (DMEM + 10% FBS)E AM&stlem, A $ dA47|7inity kg =Rlate] Aoy
16Y 3 v9-~Z A (sacrifice) A7]a, I IAF2HS 4 grstel=ol agstal, x#e sekd A
2 & 3m FAR AU x2S Egpol=e Eola wekd A 2 A4E A (deparaffinize and
rehydrate) & AASSIYk. o] & 34 3|4(antigen retrieval; citrate buffer, pH 6.0)3}3L, 0.1% EZ&
(Triton) X-1002 A#stx A4 DU+ dH(normal donkey serum)S 557 (blocking)& AX 13 A=
1:2500.2 24A2F Ak, ol F 23 A E o] &ste] 1417 Bk Aelstar DAPI A4S 583 2sei).
el = vl$-B (vectashield mounting medium)#| S o] &3lo] Lelo]=o] AN F Fx7 &u|Z (Confocal
Microscope) 2.2 AxZE &ol&}3T},

13]

ol

I A¥, X 10a 2 = 10boll vrehd wpel o] MAZVIAE wjF wE AAESVHAE FEE (20%, v/v)
A AEGLE dElE wAQd Ki-670] S7hE S Blskgit

4. 2R fAx 2 24

5% C57BL/6J wh§-Z(mice)E 24£2TolA 79 &< & #HAS 71 F S(back)®] S AAstL 19 13
oo ofgk AAZ7IAE M FN(100%, v/v)I AAETIAE FEE(20%, v/v)S Inl At o
23 complete culture media (DMEM + 10% FBS)E AR&3t3lem, A $ dA7|7ieity kg SRlate] Aoy
169 & w922 3|4 (sacrifice) A17]aL, I HARZZAS EZEH A K(Trizol reagent)Z o]{3}o] A
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RNA(total RNA)E A& t}S dAAl@A(reverse transcriptase)E ©]&3}e] cDNAS A3}l quantitative
RT-PCRES 34 35F3ict.

O A7, = 11 2 & 149 vERd bkel o], MAZVIAE sG] = AASVNAE FEE (20004 BR
FAIEZ wlAQl alkaline phosphatase 57F 2 E3U] 571 Tmeffl ¥ TGFR-2E5 T3l 714329 35 A=
3= BMPs o] fHaAlA E7]AHE(CD344) 9] BstE S-S Eelsit
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Mock CM 100% Extract 20%

k1
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&
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i
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Length of hair growth (mm)
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CM 100%% —.——-"——’ :

Ext. 20%
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