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TMSC Neurosphere Schwann cell DRG
culture formation differentiation co-culture
D.0 D.7 D.17 D21 D35
: ! | | ! |
TMSC culture media Neurosphere media Schwann cell differentiation media Co-culture media I Co-culture media IT
- low glucose DMEM - DMEM/F12 - DMEM/F12 -MEM - MEM
-1 % Peni/Strep - 20ng/ml EGF - 10°% FBS -ITS -ITS
- 10% FBS - 20ng/ml bFGF - 14uM Forskolin -0.2%BSA -0.2% BSA
- 2% B27 supplement - Sng/ml PDGF - 4mg/ml D-glucose - 4mg/ml D-glucose
- 10ng/ml bFGF - 2mM L-Glutamine - 2mM L-Glutamine

- 200ng/ml rhHeregulin-betal

- 50ng/ml NGF - 50ng/ml NGF
- 1% Peni/Strep - 1% Peni/Strep
- 15%FBS

- 10uM Ascorbic acid
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%39 A% AR (Epidermal growth factor), A oFAIXEZ A7 1A} (basic fibroblast growth factor) % B27
A7MAE Edete Aol e o S EVINEE wdste 9AE 2Fse dE fdl S0 714
¥ 25¥ 2177 (Neurosphere) #3} 4.

Z7|MEZEEH

2
ot
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Al olA, 7] e 6Y WA 159 Fok FYPEE
(Neurosphere) 3} 3.
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)
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A7T% 3

A1gel lolA, 10 ng/ml WA 50 ng/mle] E3] AAAE, 5 ng/ml WA 50 ng/mle] Al obAE A <
2 0.5% WX 5% B27 H7MAZF H7ME uiXelA wigelE WE fd F1Y EV|AZERE A
(Neurosphere) 3} #H .

AT 4

A18tol] dojA, A7) viA|= DMEM/F12 (Dulbecco's Modified Eagle Medium: Nutrient Mixture F-12) ujx]¢l
F9 E71MEZEE 2745 (Neurosphere) 3} 4.

(a) %39 A% <A} (Epidermal growth factor), A-FoFbAXE A% 1A} (basic fibroblast growth factor)
B27 HAMAE X3t WA oA AX fE 09 SVIAEE Wt dAE X¥seE HE 8 44
NAERZEE AT (Neurosphere)E FE3t= ©hA); 2

N NE

(b) 7] (a) ©Ae] A (Neurosphere)E A a8 A4} (Platelet-derived growth factor), Ao}

M3 A7 AR} (basic fibroblast growth factor), 3l|#l=#-8 (Heregulin-B) ¥ X2~%% (Forskolin) 3}l
A ajgsle] it AEE RS dAE ¥ HE fY 0% S7IMAXEREH 0 Ax B3 U,
AT 6

64 WA 1569 st FHEH, 7] (b) SA] g 8 A 15

A58l JojA, 7] (a) T W 10 ng/ml 1H7<1 50 ng/ml2] Eﬁ] d4A=F, 5 ng/ml WA 50 ng/mle] A
= FHY E7IHMEZHH

A+ 8

A58kl AdoJA, A7) (b) @ACNA 1 ng/ml WA 10 ng/mle 4AF F3 A4F2A2F, 1 ng/ml WA 20 ng/ml e
AfotME A 2x}F, 10 ng/ml WA 400 ng/mle &l#=9-6 (Heregulin-B) 2 2 uM WA 25 e A2
o] H7tel wiX el widsts HE Fd 1Y EVNAEERE 79 AX 23 iy

A8 9

Asare] JojAl, 7] vk aiA]:= DMEM/F12 (Dulbecco's Modified Eagle Medium: Nutrient Mixture F-12) ol
A HE FH 09 SVIAEZEY 79 AE 23 .
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(a) %3 A% <A} (Epidermal growth factor), A-FoFAXE A% A} (basic fibroblast growth factor)
B27 H7MAE EFete wiAdA HE FEH FHY EVAEE HH"okOP—'C— 9AE xFgete HE fFI SY
VA EZFE AT (Neurosphere)E FE3F= ©@HA;

hut
N NE

(b) 7] (a) @419 2177 (Neurosphere) S dA&d -2 4722 (Platelet-derived growth factor), Ao}
ME A7 A} (basic fibroblast growth factor) 3= H-8 (Heregulin-B) % ¥2=H (Forskolin) 3}l
A afjeksle] et A|EE BEA7|E W) o

W AEE wgatel ALY BulE A7 YA
3

e

e w )

=

A3 12

A10%e] Azl whet Alxzd Ad FEFEIA =4 =

AT 13
A1) w2 R AELE fFE ARCE I3ste A &4 Z3 o e (58 2A4E
A3 14

A 133

AAA, A7 A7F &3 AR fR4 AANTeE AFEF wkg] F2 W (Charot-Marie-Tooth
disease) X+

44 A7 AFF otululn|ZA] (Hereditary neuropathy with liability to pressure palsies)
=)
5

AT% 15
A138tel] oA, A7) A7 £ "I Ux AAESE (Peripheral nerve degeneration) =& @x 4174 A

3 &3 AR oy wE ARg 24E,

A3l oA, 7] A7 £ 22 oA AdHToR B Tx A4S (diabetes neuropathy)
A

Z71ME(stem cell)= AE 2SS FASE Y3 AXER BE318 = e AXEZA 8o}, elo} L AA9
7 Ao 48 £ JdE 3V A dAY niE AEES 243G, Z7HAEE B3 A(SA) o
}‘\J:

=
A3 FAR ALE A

of EX AR B3l APLa, AEEG o) = &3l (self-renewal )& 4 A+ EAo]
om, #3} zxp=ol whet doldt MEzE B3lE 4 e A (plasticity) S 73 = Aol EA |,
E7NAxEE 2 B3led wel vk (pluripotency), WE3ls (multipotency) % T3} (unipotency) Z7]AHE
2 YUE & Adt. BsE7)AE(pluripotent stem cells)E BE AXR £3lE 4 dE AAES Xd A&E3}
S (pluripotency)®] Mzolw, dF Z7|HAXE sty B @E35y FAES Adr.

A7) EVVAEEC] THA = B3eS V2R AX ABAR o8 JleAol o] olef #HE AT o] s
75 o] SHAIRE, Hjo} EVIMEE o] 83 AX ABA AS &84 TAY 24 4P BELA TATE A
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olA|E Al#F 212} (basic fibroblast growth factor, bFGF) T %3] A# o1x} (Epidermal growth factor,
EGF)Z5-H Aexs o sl o]i& x3sts A4 HE f 53¢ S71HAEXE wWiYdste dAE 239
H,

st AX FE S SVIAEZEE 275 (Neurosphere) 3} WS A3},

vk AEHA, 2 de gy A oA} (Epidermal growth factor), A oFAlE A# 1A} (basic fibroblast
growth factor) %2 B27 H7IAIE xEsbst= wixdA] HE F3 S S7IAX2E wYgstes dAE 258t H
= FH 70 E71AxE25-E AAT (Neurosphere) #3}F WS Al 33t}

2 o] 9lojx, ®3] A% A (Epidermal growth factor)® X3 52, Algtdst 2 AN AlfolbMx F4
o z

BHoalmol] lojA, M olME AA <1z} (basic fibroblast growth factor): AlfolAEE Ap=+sle] 733k =
A

94E fEske 4F AR AAAEY AFE SA5E YFAAE v,

2 I glojA], B-27 HI7MAlE SVIAIEERH AT FRA AMREHE AR AYAe®2 7975 (Gibeo
), serum—free H7MAZ 3nie} FFAAAY] 47 AEXE 719 AEL 4GS w5 7les 7K A
YA S oH g},

2 e qlolA, A7) vl 64 WA 15Y <t e Aol vpgAsith. B, AAT FE g 5 oml
T 2.5%10 A~ 4x10° el AEES HG AEelq wjdsis Aol ulgAsith. ®F, 7] WX alpha
MEM(alpha Minimum Essential Medium Eagle), Neurobasal medium, %:+= DMEM/F12 (Dulbecco's Modified Eagle
Medium: Nutrient Mixture F-12)02XE AdwE o= sy} nlgxsie, =coh =FghAskA DMEM/F12
(Dulbecco's Modified Eagle Medium: Nutrient Mixture F-12)& A}&3ich. w3k, Abr] 3 AA<xE 10
ng/ml WA 50 ng/ml, A oFAIE AH A= 5 ng/ml WA 50 ng/ml E B27S 0.5% WA 5%9 =AY
O = o] §7k5g B27 HIHAE ol &3S W, WA F S digk FF 92 HUtEE Aol npgrA st}

N

w oo 447 BE bEe AE fu 209 27ALE A8sel, B AA FAAEE A8
ste AAT Bose wolvl, AZTY P4 S 0 By Yo Swsh mads FHe A
[

T A Al wfFol 7Hegdl, 10-40 gauge needles o]-&ato] aftow a1 kg ow o] Folxivk= 4
S 7Rk S, 2 odge] 23 el whel BobE AR s ik AE, AFAE, AR, sjaET]el
WAE o] A dE AER 23 7heste], AATRAFE 23k o3 Alxs oY A &4 Ao A%
A7AY F2 e g HAY] dder ol§ rhssith. Bk ofdel AAAES] AFAY AADTE 3 A
R o] Aste] AAT AAE MEABAZA o] &% JHsdttt.

B oo we S EAAHE A (all trans-retinoic acid, ATRA), B27 H7 A, N2 H7HA], Q&d FAF A
ZF 21z} (Insulin-like growth factor, IGF), 217 A% <A} (Nerve growth factor, NGF), 3|3}# (heparin),
A oAME A <z} (basic fibroblast growth factor, bFGF) T ¥y A4 <z} (Epidermal growth
factor, EGF)ZRE MEEE o= 3l o]dg xdeh= wiXolA HE faf T3 S71AEE mdsts 9A
2 ¥gete HE fd SUY EVIAEERE A4 (Neurosphere) S FEdts ©A: 2 A7 (a) @AY Al
A5  #|9#(heparin), 7Y (laminin), Nerve growth factor (NGF), o}=F8 A= (ascorbic acid),
glial growth factor-2 (GGF-2), N2 supplement, ZFE}Y glutamine, 3@l =¥ (heregulin), XY
(forskolin), A% ol A4AXHPDGF) =& Af ofAE A 2=} (basic fibroblast growth factor)©o®
FE AEE o= dhu oS X3 WA Sl mgEte] 7Ek AEE FEE WAE XFse AE R

A T EVIAEERY b AE 23 IS Ale iy

o
X

A skA, B oage (a) ¥ A A (Epidermal growth factor), AfrolAl® A Az} (basic
fibroblast growth factor) @ B27 H7IAE EIstE wix|oA HE Fd =309 S7|AEE Higsts dAS
et 1 o U S7IMAEZFE AATF (Neurosphere) & FE3k= w4 2 (b) A7) (a) &A1Y Al
7ZA7-(Neurosphere)E 4% o AAA+ (Platelet-derived growth factor), AA-fFolAlE A& <1z}t (basic
fibroblast growth factor), 3l#l&®-B (Heregulin-B) % X2~Z3 (Forskolin) dlollA] wjgFsle] ut A

g fr=she gAE 23 U= fd S0 SVIAERTYH 5 Alx 23 s At

B odbgo] glojA | A7) (a) ©AY AT (Neurosphere)E FEdtE wHAE= A7 A% #d =709 E7)/4A%
ZHE AT (Neurosphere) #3} Bz} o] g 4 9t}
7] (b) ©AE= AT (Neurosphere) Z5-E] 7HA| 2 G8to 2x) 70k A E2 2313},
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BHoukmo] gloja, dAad F#] AR (Platelet-derived growth factor): A% 3o EA = Goby
AZ 7HAA AEL] FAE FsE AAE W),
Eodbgo) qlojA | AdfolAlE A 2} (basic fibroblast growth factor): €A A oldh npe} A},

B oo glojA, F#ElEFH-B (Heregulin-B)E Neuregulin 1°] alternative splicingol <l3 AAEE=
isotype & StUZ ZAE Elo]ZAl FFo]uA] (receptor tyrosine kinase)Ql ERBB29} ®WhHe-3lc}. thakdl A&

is
AGs T3l AAMxze 437 315 2 A7l gdas sted 53 9 Alxe BEsAe FAo 2R
ol E FEEd-BrF AR o]FS FEste] FxSE AT)AL, S AT A7) AVl Eoivbe
Ae JATtE 715S ot
2 odtgo glojA, EX2FH (Forskolin)e 317] 3}8ha] 19 F+2& 7HA+= IFER, ofuldd AolFe o=
(adenylyl cyclase)2] A2z EAdxzA da=Fd-p 7 FHkAES] F2]S Fole= AUA a3E B
ol vl A ou]dlt},

o] oA, A7) (b) @AY wike ulEAE A 8 WA 15Y E¢t FHHe] AAFERE 9 AEXS

% o

Ea}ateh, w3k, A (b) ©AQ ik wiX= alpha MEM(alpha Minimum Essential Medium Eagle), Neurobasal
medium, %=+ DMEM/F12 (Dulbecco's Modified Eagle Medium: Nutrient Mixture F-12) S 2RE AeEFE o=
shufol | wpZ3HAl DMEM/F12 (Dulbecco's Modified Eagle Medium: Nutrient Mixture F-12) wj#|o]t}. Tk,
A71 (b) DACNA vpAE A 7] A fH A= 1 ng/ml WA 10 ng/ml, 7] AdfetAlE A <l
A= 1 ng/ml WA 20 ng/ml, A7) dld="-B (Heregulin-B )= 10 ng/ml WA 400 ng/ml, ¥ A7) ¥2=9
2wl WA 25 wie] ' HrbEnh 3, A7) AATE Y A Ao FAdE AEF #4442 ¢
ow, oA, 10-40 gauge needles ©o]&ste] e & vk, Tgh, 7] w2 poly-L-lysine, collagen
EE laminino 2 5E Agd Ed=2 IEE aEHA, vkt A laminin®] lug/ml WA 10 ug/ml ZEE )
FAA Wl A wtdct, =3k, A7) (b) @AlelA 8l 8lx]= FBS(Fetal bovine serum)E o X3 4= 9lo
v vRAEHA 5 WA 120(F G A o7 o] 87153 FBSE o] 3RS o, Hix| = Fd Wi THF 2 £

¢

rlo

l

T, B oubyo] e B3 Wl glojA, F7lE glutamine, insuline 55 II/HAR F71E 4= o

2 Wge] ik A £33 W2 A% fE S SVIAEE AFESH, B fEle A S71AxEE AE S
W gie)ste] A 28l 9 SA5S Holw, 53] Schwann cell &3fel Adtd o=z W Hojx]= o3y
AAE9] & HdaxsE & o, B F3 S7HNE2FHY &35 2 T4 5 gvlste @A w3t 9 5
25E 7Y,

B odm o wal A ruk AE B3 i) el AlxE uk AEE ATt By ddd o A" 4

Uk N¥E A F8 S7)4F9 tiv)ste] F7FE GFAP(Glial fibrillary acidic protein), NGFR(nerve growth

o]
factor receptor)® &S HATH w3, HE F# ZF7]AE2F H|3Fe] CAD19(cadherin 19)9] ZAE Hol
™, KROX20(early growth response 2), S100B (S100 calcium binding protein B)9 Z7}& HIT}F. E79],
Schwann cell 3} dAwh&d o g W T o]z GFAP, NGFR, KROX20 HE+= 5100B7]— B 8 =09 SV EEEE

2ahe AEsh ojulstel AWHY e WAL wel, W AZEH SFH 54 HIS ¢ 5 Aok B
of e U AEE AP GUAA BUE BF F4, AT S| AP AL AP R AT FE DtE A
W, T AZAT B5 RPA T AFE) 47 A7 Az FAel 4L fuste] AFH F 528 A
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A7 & A3 14, diAFE e oddd 9E A #H F2Fo] &gl WAt futEHe= dES
B3tk & B9, 7] A7 &3 Ase fHA4 AAHITeE k23 vig] 2 ¥ (Charot-Marie-Tooth
disease) Tx FxA 217 A dulelu]SAl (Hereditary neuropathy with liability to pressure palsies)

1
A B Age 93E A Adstew wxAA EHI

) il
(Peripheral nerve degeneration) i WA Aubo] o3t oA A7 A3d 4= o}, =3, 4y AlA
£ A3 uAg AR ToR JFnve] FHIToR WA AAHW, JoJHd dawd 4x AAES

(diabetes neuropathy)d % <l

47 N7 & AT A B ARG 2B oFSHE Roke BAbe wiel weh #xe] A v Folo] 7
ot BelwolPel ket AA ADHAA FAG 5 glom, Y] AAE 18] Ex 53 Folo] o8] w
A9 Rolge Egdh. od@ A6 AW AGoy WATRC] AMZA FAA, FUA, BFA Fol
s, Ed, 47] A4 £4 AB oY EE ARG 2YES FHoR Sg/bsw Byl 234 U

=, Fogm, #A AF, 97 2 42 59
shul, wheba, A7) Folge ofwd WomE ¥

By w3k (a) X9 A4 <Ak (Epidermal growth factor), A-fobHE A% <A} (basic fibroblast
growth factor) @ B27 H7FAE E3e= wiX oA HE Fd 5709 S7AEE 9dstE=E GAE E£23He= ¥
= fFH 09 EVAEERE AT (Neurosphere)E FE3dke= ©A: (b)) A7 (a) @A AAF
(Neurosphere) & d4% 8l AAAA (Platelet-derived growth factor), AdfrobMXE A% A (basic
fibroblast growth factor), 3l|@l=%- (Heregulin-B) B E~Fd (Forskolin) 3follA wieFate] rdt Al
£ w3A7IE @Al B (o) A7 (b) dAA 23E Ek AEE wjgete] FRERREE EhjE AE o
ol =

25 Tekehe Wl wiAE v GAE Edele, A YA =AY AR S Ale g

~

r
K

d
o
s

e
1)
T,

o,
o
oz
N
S
o
Hl
o
Ry
of\
)
2
N
N
B
kel
fr
"
i)
27
oy,
-4
=
D
o
-
o
w
ko]
=
D
-
e
Ll
Ho
Hl
ol
s
my)
)
HE,
S
3
=
B
kel

2 oo wEl A7) (¢) @AddA EstE pEt AEZE st vl X+ alpha MEM(alpha Minimum Essential
Medium Eagle), Neurobasal medium, %+ DMEM (Dulbecco's Modified Eagle Medium) S.ZHE AHEEE o
shibe] wjA], nlEA s Al DMEM (Dulbecco's Modified Eagle Medium) shellA wjok & 4= dvh, ke 1 WA 7
A7F AP & dom, v FAY Y el wet Feste] A dFIA 2 ES] AxTT. o
Ad, dAEHHE S8 AF FSdA 2AAETS 2 24 ¢ k. B O] Al Wyl wet Alx
B A7 A AdAx 2AES Desert Hedgehog (DHH), Neurotrophin-3 (NT-3), Nerve growth factor
(NGF), Glial cell line-derived neurotrophic factor (GDNF), F-Spondin, Brain-derived neurotrophic
factor (BDNF)&<] 217 < £ x3al, ik AXERE 4] Jhse 273 S At oo Alghy
A gm o] W o x3E ¢ Uk B dHe] Az gl weh Alxd AA dERIR 2AEAES F

E]—O = [e]
LZstar A7 A BE Sol aatE Bilu,

F

>,
>,
>,
oY,
NI

=
)

lo
£
2
o

S

2O E E3E AY] A dddA 2AE Al wet AxE Ad eI 2AES AlTsk, 4173
I 2AHELS A1 9% AAZ Desert Hedgehog (DHH), Neurotrophin-3 (NT-3), Nerve growth factor
(NGF), Glial cell line-derived neurotrophic factor (GDNF), F-Spondin, Brain-derived neurotrophic
factor (BDNF)s& X3 & 4 glon}, o]d Ags =] &=rt.

o

g 73

=

S5S wol thel fuk A Husk Asse], wodgel w
4 &g glel Azd & gov,

87h54 e walth,
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HE o F79 27 ALZRE FUAEE BEA7)7] 918 Ba gAY 2 A28 A Fe)

i

R o2n 1R fU 209 E/AEENY SRAZE BHA7 5 ANG A4S0l wuk AEee 54 A
A% A28 BRYS Fokol H% A%E vehack

32 W= %‘Zl%’ﬁ S7AEZEE FUAEE E3A F A27F ikl ERe] EAS T RS |
ks

15 AE e,

T 4= Ax Fd 09 SMAERERE FHAEES E3A70 274 vk (conditioned media)S NSC34 A3
A st AAT ol f=& 1 AyE Yepd),

el we Fxs)

tio

=
E o5e HE fd F09 FAEzRY PoE pudZs Fou7
A

3]
(myelination) &S WAHFIANS T3] 213t A7E viehdr,

Z7|AEE FIAEZ E3}A]A CAD19, GFAP, NGFR,

wgs HAjslr] gt FAE Q] fE

2 A oE w7 Yt AAld, AzdE AAITE. 379 AAld, A=
317 f8ted AT E AY W, AAd, Az od] 2 we] ygo] dHHE A
<AAd > AEE 7 Y EAE € AW 23 78 S71AEY g

Ax F8 57+ ZE714E(Tonsil-derived mesenchymal stem cell, TMSC) = olZEH Y o|n|dFT-FH K &
FolA HEAEEES APste FARHYH AEFH dEXAU-2049 AdET =22, 343 A9
F3: ECT 11-53-02)°.2FE Ao, 10% FBS (Gibco), 1% HAUAH/~E=Enlo]xl

glucose DMEM (Dulbecco's modified Eagle's medium, hyclone)d}oll Bl = $1t}.

)

A, AW %4 F8 Z7]43E(adipose-derived stem cell, ASC)E ATCCER-E F938}o], Mesenchymal Stem
Cell Growth Kit (ATCC)7} H.%% Mesenchymal Stem Cell Basal Medium (ATCC)oll A Bl 3}itt.

<AA 2> FRAERY £33 =

HE 8 14 57]/‘1]4 s
2 217 5-(Neurosphere) & Ad3}
20ng/ml basic FGF (PeproTec
2,500,00071~ 4,000,000712] *

NE 3dwir} Aol

HAE AATE 9 AER BE3A7]17] 98] 27 gauge needleZ EHA1# 2ug/ml laminin(Sigma)o] =& H
wWFHAl W A E-H(cover slip) Holl AFZ(replating)& Al7]1aL, b5ng/ml human Recombinant PDGF-
AA(PeproTech), 10ng/ml basic FGF(PeproTech), 200ng/ml human Recombinant Heregulin@-1(PeproTech), 14p
M Forskolin (Sigma) % 10% FBS(Gibco)”7} Z7F& DMEM/F128]<Fe) oA 109 ot wiFstsdt. ruk AlX=
o w3 34 F, WFAe o) 3Auhe olFoh

A7) BE f2 F09 SAAERIE 59 AL BE g ZREZ 34 F AVE
Lo ek uksh gol, AE FEEtAon HE o B
o o
A=Y

w 42-5. &l S7IHMEZEEH 79 Axe 238 fE3517] fg A WA G
%E} AT+ 60 mm HAEZH A (petri dish)ol ZOng/ml EGF (PeproTech),
supplement (Gibco)7} 7} DMEM/F12 A3 % vl 5 nle

% B27
zs a%%s}oq 79 B AZ SHE FEt] ﬂ]io}‘ziif%, NAT R

ru N‘”

= S = 1o YeERA.
T E71AE(TNC) 255 21737 (Neurosphere) 7}
g3kt

juy
a
puy
_

a1 FpWk A E(Schwann cell) & #3171 o] Fo1 5 &

N
™
>
2
w
\%
M
o
rl
2

i)

A o} 2N A (Dorsal root ganglia)e] FFul

T3 A Eey 2417 (Dorsal root ganglia, DRG] & wWlYS &3 Fx315 &RIsH7] 934,
7]

Sk AZe FEA4Ae 3F s,

e

o 2 G-225Y 13979 wjolE A Esto] wijolo] TP AE

g FZAFAE FE i AlE fJel &elFo] TEMYE AAFAT. TEiES f8 A 497
supplement (Gibco), 0.2% BSA (Bovogen), 4mg/ml D-2FF= (Sigma), 2mM L-25E}Y (Sigma), 50ng/ml
human Recombinant B-NGF (PeproTech) ® 1% HUYAH/~EFEno]2l (GIBCO)o] H7Fe MEM (Gibco) Al
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a1, o]F o] 144e =3k ujdkNe] 15%2] FBS (Hyclone)® 10 uM Ascorbic acid (Sigma)ES 3

A7) Rt Aol A E e v 3 ZREZY] AdN-S = 1o Y. = 1 dEkd bkep o],
%

Aush o kel FEAAA FF wgel weh 2287 ol ol e St

<AAld 4> 2" EFE T HE /Y IUE E7AZY FUAERY #35 g4

MRS AR G F09 S/AESE B3 9 AZE Fshel Rabo] mE 7 AR H3h BAAAE

ol ok, &3 dAMEE FH3 AXE dd FAEa dAA(Roche) 7t EFHE Lysis g o @i 1
0-30ug)s dlstaztsie 12 A= AFEEY 8L, GAPDH (Abcam)&= Wl o
ZARJIAEMN GFAP H NGFR7F AR&-E|Ath. GFAPS FrubAlize] e 34 5
el TR} &3k (myelination) & ol F7] A7FA] FHbAEY] ME 245 F
3t FAANATFE FHAREN TS st dwlolm, NGFRS ZA1H  Eho]Z41 Fholulo] Z(receptor
tyrosine kinase)®] ¥ FHE AE W2 s WIS EF3 et 7lss /AL L A Az BEH
2 (axon)] A%, 274 Dol(neurite outgrowth), F HHARE2] o]&(migration)el ?Sﬁf} AqEE e ©
wdolth. LAS-3000 (Fuji film)E o]&ste] wl=e] M7|& 4slstal GAPDHO] Al71&= FFstatsion, 1 4
75 = 20 e

% 29 1o YERd npe} o] GFAPS] ¢ wEstE AR fd S E7AHE (NSOl HlE] HE g 3
A ENHERZRE Eatd 79 AE (TMSC-SC)ol A 2 3ol o}oﬂu} T3, & 29 20]
bl wpe} o], NGFR @i de] i wistd Ax A
T FH T4 SVIAZERE EstE rRb AlE (TMSC-SC) ol A =
i 24 3o YEbd npel o], AR fH T SVINERRE E3)
S &9 o], GFAP, NGFR ©ld &9 wds ==
F3sto] B w, A% e T E71AFE (NSO ZH-E Batd srubA E7) 235150 7411‘4%7} 17}?& o &= Fruk

PN
R
o

o ox [0

i) W M Hilo
X
ol
N
2{
1r
mlo
Jﬂ
1o,
QL
32
s
H

A 73 THF S71A29 TR £31 <

A7) mEs Br So =709 Z7)AE(MNSO) S B3t 59 spuk AE (THSC-SC) el WA Ms A A6}
w315 st

A7) MR 2e §Y 09 EAE} B3 frd auk AT E3H(TMSC-SC) = AW & ™ (cover slip) ol
Az zZA Soll wjdkEd o, 4% v EESUH S| = (paraformaldehyde) Mo g 1587F AR0A 1A &

7)
PBSZ A3tk MAE ME= 0.1% Tween—20 2 2% A L4517 (Bovine serum albumin)< 3 7}3F PBS &

WAL HAGaA e A ARl vlirlol wel ulgvlw 54sha psel H7)
W AFejol A WA "S- A|ZTE, Fo]o] TthA] PBS fNo T AFHI ZT | AL =
W7d 2eol Al TRITC (tetrarhodamine isothiocyanate) H+= FITC (fluorescein isothiocyanate) A< 22k
FAE 14 A9 5 Wyom AT, dx due AxAe sy sla MPIE B whed &
M (Vectashield) & AF&3te] wh® e § JFdAnF o= #sQlTt.

g A3E = 39 YeERITE X 30 EelEE uiel go], mEstd Ax f F79 E7)A1E(TMSC) ol A =
GFAPS] &S #slr] FEd wsle], 38 8 79k AlE (TMSC-SC) el A= GFAPS] & o] ZatA el
= A RISt w3, NGFRE GFAPSF vib7RAI2 wlEst Aele] A F T3 E7]1A22 (NSO el A=
WA Ak B3l fEE Rk A (TNSC-SO) ol A= wao] 7Fek AL gl

=

AN 6> ZA vl¥H (Conditioned Media)S ©]83+ NSC34AM ¥ wjg2 F3 £3) v Ee EA @ B3}

THHA Y= 24, 7|5 oz Tx A9 A (peripheral nerve regeneration)o] T Q3% I&E sl MXE
2 O3 274 94 A (neurotrophic factors)E ME &JF-E #H]ste] FH2Haxon) F& A4S (neurite) 9
s st histe s gt o] dElA dnt. ol wet e FY T EVIAERSY E3kE
TRE A3E7E A7 S Wol(neurite outgrowth) & st JY QIAE EHeI=A FRlsty] f18te], &34 F
WA Z2 5 E 27 vl (conditioned media, (M)& Fof vp$-2 &% Al A|E<] NSC34 v ol AF&3} .
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ek HAl U 80% AT Wrz Bty U ERZRE 27 wlYgH (conditioned media)E E27] 93] PBS
35 23] SFAUG. 2% FBS (Gibco)7F EoI3F DMEMS Wi 27 vlgst § A1-8-3 ujYFals Rol AAEE7]
2 1000g, 5% AYstar AFHeS Eoste] =4 wldd (conditioned media, (M) =H|STE. 10% FBS
(Gibco), 1% Penicillin/Streptomycin (Gibco)e] Z7}¥l DMEM &€&t wiekalsl ZA vl (conditioned medi
a)S 717 NSC34 25 417 Mo AHegste] AE7F A2 morphology WSHE Elskqltt.

I AYE % 4o JeERRAT. & 40 YERA uble} o], duk uje
o via] =4 WYY (conditioned media)S o]&3 7]
AZE Aol mpEr A= do] dAl A dojAE AS
stEl RNV AAF AEE ASeeE 99 EEE

o
>
Ho
fo
T
fl
ME
e
ol
s
L
o
Lo
e
o
g"_\.u
=

> 5 Z A4 d(Dorsal root ganglia)¥ TEH|%S F3 E3ld otk A

tH
1o
i
o
KN
Mo
o
or

7
g FA STIAEERE E3tE Rt AXF FAS FRISATIE Vee FdseA dds] Sld,

qE= =

139% vhg-2 wjol= e FA4 A (Dorsal root ganglia, DRG)S H-2|dle] kAl E9} 7] AA ¢ 39 Wy
W FASHA TEmdah. T 189 FEMGE F AAle 5o I FdeA AAFFENE st Fx3)
Z Felasict. Wy FAMolA TAIAZ AFEH MBPE rRbAE7F 217 4% 8k (neural myelination) & ¥4
g wfo] BEEE dAR b 27 g multi-layered sheath)S B/4% woll el = A A}
Satol o] vke 72E AT F =S o duideln. 7] WeaERdy B4 24H4E = 59 uE

o]
Wtk %= 50 YERd wkel o], <l =
(double stainning)® Zo] Y1, TAAHNA Wolx J& AAANZES HE G =70 =7

R e U A s Reks selsld.

<AAld 8> Bk #3 F0F E7IAES 7 AERS 2 £3 523 I<

T4 27 AXERHE kAl 3k SHdl 3l
[

e AE f
AFEEE AR & 532 7HES #elskin.

Real-time PCRE f13te] wlitsl eje]l A fafl 9 S7IAE(NSC) 2 A =4 frefl 7] A2 (ASC) <
THRAIZ 2 BE3lE AdEje] A XA F RNA FES 918 RNeasy mini kit (Qiagen Inc.)E o]&3to] A|zA}9]
Ao Wl & RNAZE FE38}9tt. Superscript II (Invitrogen)¥} oligo-d(T)20 Eglo]mE o]-&3s}o] 42T
A 1ARE, 80TolA 102 wWkEslol cDNAS @/dshlth. cDNAZF-ElS] F2 A A(primer) 7500 Fast Real
time PCR system(Applied Biosystem)E o]-&3}e] AAIZF FFaAANTSS A17]1H Z 342 SYBR Premix Ex
Taq (Takara)E AFE3}e], 95TCelA 30% &<t HFZx WA (denaturation) A]7]aL, 95TCelA 3%+ WAIAZ] L,
60°CollA 30%3F ¥4 A SZRAL F 403] 9k A7 oWy AB (Melting curve) S 12]7] Y&l 95T
oA 15%, 60°CelA 13, 95ClA 16% A4S 33H¢Irt. GAPDH R ZFS WP tiZ=T o= ALg3slo] xFs)
Al A,

FA AR, Neural precursor ©HAAT AgHA o7 W EE= CADI9, Fx2F A (myelination)o] dojupx] e
immature Schwann cell ©AS H]FE3}e] Schwann cell E3}ol] Aubd o=z H& T o]x]+= GFAP, NGFR, KROX20,
S100B ¥ 428X (myelination)o] Loj%ts wtt Sojx oz wtdo] F7lsl= MBPE AHE-SISIT).

I AE & 60 JERARALE.

Neural precursor marker® FFHHAE 23} Fo)| WdeFo] 7+aE Aoz oAFE Y CADI9Y & o] TMSC-SCL:
ASC-SC (ASC-derived Schwann cell) F ¢ Z5F mliEslgdAe] Hlg] 3} Fol dAsts dyds HdS E2s)

U =% Ao dojiubx] eFe whA o) 4 GFAP, NGFR, KROX20 2 S100BS] @& & witsl tAle] A% g =
7+ E71AE vEiA Ax fE $39 SVIAEERE B3tE GRF AXdA BT e s 1S &
Akt ey, AW 22 f8 EVIAEZ5E FEE 7 AEZY A9, GFAP, NGFR % S100B] g o]
3 e AW 22 fH E71M2d vE] 235 FolEe S Bt

=, 2 de] e we Hx {F SVIAXZEY gt xR 23} fmAldl B fE AlEe uivlsie
b xRS B3e S @A gt o] FAIFHAT. V] AY AAES BEdE, 2 iy v
Hel w2 HE ALgEE EV7IMAxe 23 WS HHFsle] =2 582 ik AXE
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TMSC Neurosphere
culture formation
D.0

Schwann cell
differentiation

D.7
|

DRG
co-culture

D.17
| | |

r T
TMSC culture media

Neurosphere media

- low glucose DMEM - DMEM/F12 - DMEM/F12
- 1 % Peni/Strep - 20ng/ml EGF -10% FBS
- 10% FBS - 20ng/ml bEGF - 14pM Forskolin
- 2% B27 supplement - 5ng/ml PDGF
- 10ng/ml bFGF

E92

2-1) GFAP western blot

<
< o
‘@% «@5

crar [

1
(g
LW

TMSC

TMSC-SC

k1
N2
N

- 200ng/ml rhHeregulin-betal

2-2) NGFR western blot
< O'%C
PO
o (79 [
———

MERGE

MERGE

Schwann cell differentiation media

Co-culture media I Co-culture media IT

-MEM - MEM
-ITS -ITS
-0.2% BSA -0.2% BSA

- 4mg/ml D-glucose
- 2mM L-Glutamine

- 4mg/ml D-glucose
- 2mM L-Glutamine

- 50ng/ml NGF - 50ng/ml NGF
- 1% Peni/Strep - 1% Peni/Strep
- 15%FBS

- 10uM Ascorbic acid

2-3) TMSC- SC passaging and GFAP / NGFR western blot
C < ¢ L
L= S S S
C C C 9
o &
¢ ¢ Jd
e

v

MERGE

NSC 34 Day 0

Culture

media

Conditioned

media

Day 8
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k1
N2

Human.Mito

R=3= 1)
6-1) TMSC
CAD19
2.00 1200
2 .2
£ =BT
g Lo E 60.0
= =
o
= =z a0
0.00 0.0
TMSC TMSC-SC
NGFR(p75)
6.0 40
£ £ 30
g 40 g
£ 2 20
E k|
2 g 10
0.0 0.0
TMSC TMSCSC
6-2) ASC
CAD19
2.0 15
2 .2
g g 10
2o P4
B g
i 5 03
&
o e
0.0 0.0
ASC ASCSC
NGFR(P75)
15 L5
e 2
& 10 g 10
g g
B ;
= 05 E (5]
W
& &
0.0 0.0

ASC ASC-5C

Merge

GFAP

Relative ratio
- w re
= n = n
—} ] —} =

TMSC

TMSCSC

S100B

-

TMSC

GFAP

TMS3C-5C

Relative ratio
= 7 o
= o ] &
= = = =

ASC

S100B

ASC-sC

-

ASC

ABC-8C
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TMSC

KROX20

ASC

TMSC-SC

ABC-3C
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