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TfEE v AAAFAE(neural precursor cell)e] S o8] MEFE FHetal o5 #3 2 AE
I AbE, AYe P T g9 AAE AX AAAQ] AA S = (neural network) S HATOEA E43E V)
T T F A Ao, Hols AAdE AAFAFHE Jduhe Aol ElF low FU|AETF A9
oA F4 = B35l 34 (neurogenesis) < HFE A A7 (regeneration)olg} & 4= 2t} (Identification

of a neural stem cell in the adult mammalian central nervous system(1999), Cell 96, 25-34). 1737 7Al

¥ F2 5392 (lateral ventricle)¥ we+= EFHF YA (striatum)e] F-34 <9 (subventricular zone)olA
WA= =3 sl|vk(hippocampus) o] A|/gE]ddl = FuA FHAA FT|AEZEC] FEete] GPHAERZ HuH o]
MEE0] E3}sle] 7|5 7}d 4 dth(Functional neurogenesis in the adult hippocampus(2002) Nature

415, 1031-1034). AAAZ e &jnt 5 Ho] dF FHe= ABHAFAET SA 8t APEe AEXE A=
d g4 HA3 e HEdE e FodAs AAAMEY Aol AA doluR=E AAATAEY] F4
(neurogenesis)©o] ZFlEjojol g}, A HolA = A7 ge Had B 224 st F2E7](axon) H
T4E7](dendrite) 7} A3A HiL A2 357 719E T Witk Alds A2 AR RS BUsie] Al
T4 (synaptic remodeling)dt= =2 #3t7F A&t Al HollA AGAFAELY T2 9 B3k T2 svtolA
dojum ajut= FA Y H T Ys FAsE PR Au) Sl A = 271l 539 entorhinal coetex$}
kel A FA AAHAE (cholinergic neuron) 2 FFEMHO|EA A ME (glutamatergic neuron), ©]&9
FE5AS ZHsE 7Y AAAE (GABAergic neuron)E°] AFAESo A FRHr]dHo] ZE T, o o
gmpell A Awolnt o ofgk AAME APELS 31 HEFAA Y 7|9Y FEE ot

MZAMEE MEESEA AYEE FAdste AAHdA AAZGjAA Fe 24 FH AEA R (target-derived
survival factor)E WA Ealwl AFEAPEEH, ~EY 29 AESAHEA(cytotoxic agent)ol] &3 A|ZAES
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A2 B4 AT BE Fol 0@ AEds L Fat 2L AR B B QAR 7o) 1E @gol

73 °© ZAA A A (neurotrophic factor)e|vl. weba AR A=
g3kl ANAATFAEY] TS FFste] NEFE FHlA o]59] w3E TN RN AAAYE FAF
] 7

2
W, ol& nlgom AAGAE] AE B AN, olE, Ada gAY S 2ol g8 7)o e dhet
=
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BRALJNAES Ao g Axw FE&AE EAstste Aadgs 2EToER AAA

S . 2 FalgH (neuregulin)S FERASZ AFE FAA (gene family)E
o]F gom XNElH AZgolA(alternative splicing)ol o8] 309 7ol ©iE Hej= LA HTH(Glial
growth factors are alternatively spliced erbB2 ligands expressed in the nervous system (1993) Nature
362, 312-318; Neuregulins: functions, forms, and signaling strategies (2003) Exp. Cell Res. 284, 14—
30). FrdlE™e AA B, B 2 B Al 7 SRE w0 & B GrdlEE2 NDF (Neu
differentiation factor), HRG (Heregulin), ARIA (Acetylcholin receptor inducing activity) 522 &E=T}h
(o3} Ed1 welgde sldEdom B3%h). g1l waAlFd> GGF (glial growth factor)® H@|a 217
A dtd $r]o) F2 Hds, BFJIIL wulEH2 SMDF (sensory and motor neuron derived facto), CRD
(Cytein rich domain) FelEdHo= ST},

slE# A (RG> 84 E]241 7]UAIQl(receptor tyrosine kinase: RTK) ErbB3 @ ErbB4¢} wkg-ste] 2l&7
45 2P Fag Axd ] AsuidEe] QAsE 2T RN AAAEY BHEE fFEgT. E tE
849l ErbB2+ 3ldlE @ o] ErbB3% ErbB4e} Adst Fo wh§3t}(Expression of neuregulins and their
putative receptors, ErbB2 and ErbB3, is induced during wallerian regeneration (1997) J. Neurosci. 17
1642-1659). RE FEl=EHol= EGF (epidermal growth factor)-4 =w<l(like domain)o] Qo o] FEuto
= ErbB @A s Agtete] AlZzates ded = vk, slEE™e EGF-A =EQl ol e o EE % El

=

2

b B
o] mue] o3& sldEd o« Ev BE YUY ot HIAAAE, B AAMFEAAN HHHY, e
At BRAGANA FRrAEe} NFwAZe] AbE T2, AFAE AEI oFd E3h, 4 A%
S =3 (Role of neuregulins in glial cell development (2000)G/ia 29, 104-111; GDNF family
ligands activate multiple events during axonal growth in mature sensory neurons (2004) Mol. Cell.
Neurosci. 25, 453-459).
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2 o] gk FAAA, 7] HRGBEE oldl] AgtyE AL ofX|qk MEHE 49 ofv| it MES Zhe
Elol=d 4 9t} o]QdE A ERE 49 opu|it A EI 90% o]de] AEAde JHAW, AAATFAEY] F
S fFEslE #AES zZtE= WHolA HEelol=E ¥l o E9], GGF(glial growth factor), NDF(Neu
differentiation factor), ARIA(Acetylcholin receptor inducing activity), 2 SMDF(sensory and motor
neuron derived factor)®} TS thE 9ol HE T 27 slugd du/HEre] EGF-A4 Twlel HAElol =&

g,

(3

Bl T HRGBEES odhahs DNA A4S Egshs Axd ofvlwute] 2 = (HRGBE-ADE T3k 7]
2 PG T 71 4 AR ol BE AR 2SS AT

£ el @ A, 7] AZF ofElwntel A wH] XA fEto] = (signal peptide)E FE 3=
DNA M E& F7t2 2348 5 gl

= W, 471 HRGBEE ¢F&stehiz DNA Mt 7] 2] AA fepel =5 ghashshe DNA Aol &3
d @7IMEE AEiE 39 7D 7 2lem, HRGRESH wH] AA] flete] =7t g3 el == A du
69 opladl MdE TR dlo, ol AREE AL ofdn, dRAoR edFd IS e o5
WMol B wo] ¥gE = Ao ad 9l
& e E e AR, wE e Axd ofdli-vtelefam DNA AEE AN 9l vheles 2
REHE F7IR 2EF 7 low, of W A7) wlolgs ZREEE (W ZREEH 5 9lth
& el ®ouE A, o] Az ofdlevtelelie w4 A Yoo BAE fls daw 3t
= Aol AF7F AgE A 5 glem, A7) Agd A= Bl B3, B4, R LIFLS fAARNEH AEd 5
L, vhgkAeAE Bl fAE A Y 5 ol

Wobgo] Ao ALgd A £g old-nrlolgi A EIB H97) AFAlE EA| A wlolgl2 izl Al(replication
defective viral vector)®X H AZAA Aol 7 FAAESE FYTozN AR 4 3t X8 a34E 7
F71 98 A= dvi(Viral vectors for modulating expression in neurons (1996) Curr. Opin.
Neurobiol. 6, 576-583; Adenovirus vectors for gene delivery (1999) Curr. Opin. Biotech.. 10, 440-447).
ot mvlol 2o FH2 Fdste MXEAdT =dsE dERZulolgixaet g AAoy & Axe} Ho] HF
Aoz B33 thoksl =579 AFEo L E9o] 7FsstttE Aot (Gene delivery into the brain using virus
vector (1993)Nature genetics 3, 187-189; Gene therapy for cerebral vascular disease(1997), Stroke 27,
534-539). W3 ThE wlolg] s wisfAel Ml AEF/do] vrol bHstl w2 w2 AgAE 5 den 8kbe
A F858Ss ARS Wuk ofyed Ailer|e frh wmd 2 il AREHE AjXT ofdmutol Y e
dEZutolg =9t g F3H E7IAEC 1000 =YPEHT AAAC 7ojEorbx] @erna 3MY Fol

Slojxy | A9 EAWo](insertional mutagenesis)Z} WA QFo] e Ax I Ao},

7158 =EolAdE obdlentolel Tt H O AIAE, I, Y ZHolA E. coli B-ZEtEATOA] fd Ak

EA 22 A2 ddo] " AS 8% vl lth(Adenovirus-mediated in vivo gene transfer and
expression in normal rat liver (1992), Nature genetics 1, 372-378 ; Diversity of airway epitherial
cell target for in vivo recombinant adenovirus—mediated gene transfer (1993) J. Clin. Invest. 91, 225-
234 ; Intraperioneal in vivo gene transfer in the skin using replication-deficient receombinant
adenovirus vector(1994) J. Invest. Dermatol. 102, 415-421 ;Immunology of gene therapy with adenoviral
vectors in mouse skeletal muscle(1996) Hum.Mol. 5 1703-1712). 3+ ¥ @@ x5L& %3 LacZ o}d =)ol
g 27F HiBS AAATFAE & =gsw FHe AAAl 2 == 65 o e S Busdd

(Effective gene transfer into regenerating sciatic nerves by adenoviral vectors: potentials for gene
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therapy of peripheral nerve injury (2000) Mol. cells. 10, 540-545). wje}x] 2 wldox ALR3 A% o}
dli-vlo] 8 2~ HRGBE-Adve sh7]elA AWste uhel o] F319 E71M20d Este] olAstAY, 719 FelEs
FRkske H4d Hdske] Al A AR = Q).

ool gk FAldeA, v kel =9 wAFEAY, A7 =9, A-FAY, dAAEA, g

EIEY v SHIEHE o] &3sto] o]Fod 4 ). W AFYH (microinjection) & o]dl AgE= FHL oy
A S Eo] AHPLH nAFARE AL 4 9o, DNASl =17](50-200kb) o A#{lo]l Azl 4!
o] ZEa o Ado] FE= FHo]l Jduk. HA71=UH(electroporation) o 23t kel =9l WS 53
ES cellGo REAO R ARGsh= WHOREA, 1 d= AxdEN 2 AlF st AdGES Holxd 1 F
! g

Ao Ay FEilido] Wty o] 98 DNAZE B0zl Wolth, & A (particle bombardment )< &,
2859 PAAA(AE 0.5-10um FE) FW U3l DNAE 22} Axy %oz u1d FAlgo 24 DNA
L HESHE FESS o83t DNAE AlxZE §3A17]
£ 4 S STFAE UE =93t Yol
now, vk AE A3 ol

g o] gk Aol A, 7] Az obdlmnbel 2 A (RGBE-Ad)= SEA A7 nhel 2t

=719 %7]*1]E(mesenchymal stem cell)—t— dutd o i’“oﬂ/ﬂ Zﬁl}ﬁo E—E A A M E (stroma) & L A
A S Ad Ax2A, 7]E
Z7 oA AAUNEE

%HMBE%{°HR%%H@<§ﬂWEﬂ%@bH%@%ﬂ#ﬂ°§}ﬁ%ZMH§ﬂ 1 %
AAE ABAER BHFORA AL dASE ZhE b 5 gle] Fesith,

2 Ao wWEH HRGBEE =Y TF E71MEZE HolA o AAAERE ¥ Wol 3}t 2
Folol "3 AAME FFHO GABAAY  AAAME (GABAerglc neuron), =FEIHO]EA s
(glutamatergic neuron), FHA AZAAME(cholinergic neuron) T8 E3}3A &S & 4 Urt. E3], AlA
3t 27 EHlEE AAAEELA] GABAE Ve a4l glutamlc acid dehydrogenase(GAD)E & 2
AAE7F o Wol Baelsith. oAd T1YH EVIAET) vl 719 Ao Fadt FFEHolE

, TR AAFAE FoF B ogN MAAEY] AFER Qg 7|9y FEE aRH R o e X553

el gk Al A, R EVIAIEE ofdll AlTEE A2 olyARE =5 T SVIAHE Ee AdE
2o 4 glen, wRAEAE B4 09 AT A, O% v | 248
Relsna sz dabAl A BrelH FEF F !
Bew, A, s 9=, A &, B, A4, 94, F 5

94 3T

. EH*(M] } 19] l’“oﬂ/‘i = f‘i T E7IAE

9 to o oz A o
o
2
iy
N
2
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©

T
o

e vl @ Ee 7)o &4 AR dY B A58 2SS o 2R ol8F ok wE
A e & e vl & AR d B A58 ook AxE A% RGBEE dEdtsls dat,
HRGBE FEFe]=, HRGBE-Ad B HRGBRE-Ad 2 FHA F709 E714%9 &% HRGBEE Jasste 3t
IRGBE FEFo]=, MRGPE-Ad Hi= HRGRE-Ad 2 #AAAZ T3 =7IAEE Lok 7198 & == 719
£ Aol oA Be ARE ofof 2w R ARY FaTe] IRGBES d=stshs @it HRGRE el =,
HRGBE-Ad HE3= HRGBE-Ad & #HAAZ T S7IAMES Al Folahs 2 X3shs 719 &4 439

A5HE AFgt.

v e g Al A, A1 719 E AEe ofdl AdtE= AL ofyANt Av, HRIEy, d=sholmy,
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AYFE

Ao ALE-3E 3 F= 6 WRT7FE H(190-240g) Sprague-Dawley (CrjBgi:CD(SD) IGS, Orient, Korea) Z=A],
AT E AFSA (20-23T, F/°F(12h/12h) AFolE 2ol 1 WA 25 A5 AlZ F Ho]a Age ALE3}3
o},

FY E71ME9 Hol4 A A

hSCE 4S5 =& 1,1-4 e 2-3,3,3, 3-HlEg-vE A E7lH Aold HEFZYo]E (Dil-C18-(3)) 2 229
b2l ZAoA 2417 EoF ZA YT, EFFEAF WSCE 37°C, 10% FBS a-MEM jX]oll A wjokst 3 2A17F &
o ¥ A ZA2 0.5% FBS a-MEMoA B3lE T2 AHslgt). o] Ad4 18 0.7% HyAd/ ~EAER}
o] Al, 20mM Bl|®A(pH=7.2) & 0.5% ZFFFHA oA ol AE 7} 6X104cells/wl 7F HEE F ¥ o]

Pt ALE DAY T 24 M4 S

= o] 4]
A A9 A& (stereotaxic surgery)e 9l WA FF ol 50mg/mé ©]F €4 (equithensin)e 74 FAlste] 7
uE AT 719" B RS AFstr] flete] 3o 74w 9] (entorhinal cortex) Flol 217 4
olHH YA (Img/ml)& F 1.5p0 FYsIF L, vt W &fvle] gt 6><104C€11$/IL69] NEE 2.0p0 A5 H
S o] 83l A9 WHOoZ hISCE FHIITE. o)F & dAE AH 7|98y HAAE FIEA L, 10
Zofl BFst] HE HEF3Fd. T4 AXE T3 EVAIEY o4 T 11Y2HE 3Y7 BrdU (-HEE-
[e) = ol X
1

T
9, Sigma)E S0mg/kgl= HZFFASIO] FASITH, wpA Rt BFFAL 24417 Foll BFE S5k

> o

N
e
>
N
i
(3

£ 7
[

7 W (perfusion method) 3 A, olitsteisd oF 53t F]isgte] =21 AHAE JNHste] Al pH

.259] 4% PFA(H X EYHS]|=, Sigma, USA) PBSE oF 400m¢ U3} tt. %HX (manhatan company,

7 =z

FH)E AAE 47 Ime] FAbsS Aol Fsgon, Fabke 44 W R Ae Yol B
& B0E 5 YES A9t adn SANE BEY 97 o ol AgoE Solrkd Rl Pt BA
72 B Tever 9E AARG.

HH W& AE38] 4T, 4% PFA &Hol 4A3F & v, 1A 89 (30% 22 1X PBS)ol ¢
FoASY 2R e nAgw @4t dojunE . -40ColA B4, 0T Ave=
T AEF AAHAZ F Cryostat(Microm) & ©]&3te] 35me] FA=Z A

N Tar 1 ghof siwle] AJRFERE EREZAE Hol 4T B

1

=

A7b Fe #RE AZoRRE sy g, BEYES A
] o

[
e}
-

WE ddste] nyd 2248 olaY 24wellE %4 PBSE 3% Aol & vk 0.5% Triton X-100 in PBS &9 o
H o}, o] 37TE] 2N HCl &Moll =28 &3 ofs 37CeA 3083t v-gAIZATH

o|% PBSE %2% 33] A3 t}2 10% normal serum in 3% Bovine Serum Albumin(BSA) with 0.1% Triton X-
A Hgukgel digk E27 dAE 1A B WY flolA Aldstal o] % 14 3

AZ 4T oA 16A17F B¢k BZA 7l olu A= 1% BSA PBSE 3 Alsle] ALg&lglth. oju] ALg¥ A=
BrdU(BD bioscience, 1:500), Nestin(1:1000), Tuj1(Sigma, 1:1500), GFAP(Chemicon, 1:700), ChAT(Chemicon,
1:500), GAD67(Chemicon, 1:2000), VGluTl(Chemicon, 1:500), % TH(Chemicon, 1:700)%it}. o]& 1z} Aol
FRARQ 22k FAE AodA 4581F FAAIZ T o)w) AbEE 23k A= FHE EAE Cy3(Jackson, 1:500),
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FITC(Chemicon, 1:500), % Alexa488(Molecular probe, 1:700)°]t}.

dEgAE Aol 8 R AEk A5l AZE AeEstel H4sgom, Bralt 9 B
J3 249 A Rolrl R tehbe wEeld Axi A4 2. dol

BrdU M¥ 4=
< 3 A
B 48 AddujxEAHEA (Anova) & ARSI

S V1M sHRGBE obdlimntelej =g =YAIZ Fofl sHRGBE o FHI=S #243817] 915t

= | RS AFHSAL EF ELISAMH S o] &3ate] 2Alekltt. FAX =, 35m g 8710l A

gol B 79 Z/AEES 3 x 100 02 A3 aHE T 2% FBS7F 3 i olA] 247 B9k LacZ-Ad EE

= % 10% FBS wix|2 mghalal 12A13ko] Ak Fof] HFEH o2 AI-MEM InLoZ ThA] wgh

Tl 244 7k0] A F O wix]E dof AR E s AfAS B AFEEY] A7 70T oA BAER
A4S SAH37] 93te] ELISA 71E(R&D Systems, Germany)ZS ARE-3}Att.

=1e] UER}SE, HRGBE obtllneutolel ~7b =918 Q17ke] E7AAEE 10 wlolel~U R 83.5ng9] HRGBES

Aretglon LacZ-Ad7F =9E tiEa Aol IRGR Wi 30-40nge] AAA o= AEAT. 5 HRG

ELISA A] HRGBE (6.5kDa)”} 3><10D MEDT 100moi Z =PH Foll = vl S w oF 36.6 ng/mLo] A}
A AT, 2y WA HRGR w9 @(45kDa) o Ao v3] HRGBE HWEFO]=(6.5kDa)= wl-§- 22 Aol
o2 A4 geldd g 11miE AL el vl fetol=g AYbA] of 5ujQl 5.6 niE BAEASS & F
o)
AN

AnpA o7 IRGBE-AdOl 98 &nf¥ o= A¥E ¥re = HRGBE 7} #ujevhs 2 4 & o},

<AAld 2> sHRGBE ¢ AAATAHE T4 £Z &3} (in vitro)

HE sHRGBE 7F AAAFAES] F24o &S nAEAE FRlstr] fste] $39 7M1} wjot14Y Ao
A de AABATFHAEE Feuld AT Al T S0 EVAIEE AMSEiee Ha oS & 2% FBS7E
g8 wiH el A 2417 B<t LacZ-Ad EE SHRGBE-ADS E=JAIZ 3 10% FBS wix]2 w3Ha}lgich. 12A]7L}o] A
W ol T3 EV1AE BF 9] wjet14d el A ARRE FEle A AAHEVAE(cortical neural stem

I1s)E A2 & FGF7F ¥ N2 wRlol Al 12413 Fob wikatolar, o]$F N2 wixE wghakx] 12413 $of

BrdUE 10uM= HZsl3ivh. BrdU7l AM®EA 19 F AEE 4% FHEFLUIN=2 1A
HuNuChuman nuclear protein)@A= W A3}

ABATAEE WA 2 2R, EEjgtolal T2 VA fEIdd, g T2 ct

MAS P92 gty 2y 2 Ao A= HRGREE w98k T E714x 4011 AAATALE TS

W& 7143 A 71d did glol= AARAFMET T EVNHNEE AAYRE Fete] Age A

el o HRGREO & AAATAE F4ets ans s, = 29 (a) 2 (b) o wEd, dx

To2 AREE LacZ-Ad7F E=EUE S0 EVIAEYAAM AR AAATHAEE AA AAATAHAEL 22.4%9]

BrdU= XA Eo] F2g AMxzel Hl&o] 22,4945 gQletalon, HRGBE A E9E T8 E71ME flelA
o

K
2
=
L

BrdUgA) &}

it
> o®
_l

ol

v
-
A) A

A AAAFALE DA AF ﬁ?xhzl 39.9%7F S21& A ettt iz Laczsita E71A%

7[Zo2 HW, IRGBE F34 E71Mxet Faudd 4l HE F2Ao] oF78%h F7FE It Aoy,
= AAATAES] FAANMRCBE7E DS PHThE AS ongth. g HRGBE T3t FAE S0 =714
ol AAEE HEol=(5.6n) 9 k6ule H%(33.3nM, Sug/mL) = @3] ) F7+E F7)AEAA HH
HRGBE FEfol=9] T2 a¥7t A H = ﬁé lsoirt.

_p ru

o]
o=
il

o

i, O

<A Ao 3> HRGBE o o8 WA AAATAE 24 2 AAATAES 23}
HRGBE o 2l WA AZATAHAE T4

AbE T4 7141300 LacZ-AdE E=9AIZ tlE2T HRGBE-ADE =P AdFo R vl ol5s 47 7]
o4 wal B3 sivkel simba AR xo] Mol Aeteltt. WMol 119 FRE 393t BrdUE B4FAE] U
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A3 ﬁ%‘ﬁ—?*ﬂwﬂ] g A5, o)A

(% 5a, 5b #F). = 5(a) o UEE BrdU A FAAEE F2 dvte] Aolo|#
(subgranular zone) % CAl d<do] sfjupl st R9jo] A}, = 5(b) o 93sH HRGBE-Ad #
S7|MEE o)A ANAATFAEL] FAAES] 7 dfjute] Aolo]g H CAl FHolA 2w o] F7}
LHERSETE

HRGBEA 9 NAATFAE] £3}

Z40] Z7hE WA AAATARZY 7] AFAE 5 B Aste] WAL Sold vhANestin %
Tuj-1, SbLAE 5 ARAE S04 vl (FAPE AFEale] olF FBAL FASATCE 6a, 6b F2).

>

=

s

E6(a)ell YERd vie} Zo] HRGRE-Ad 159 BrdU HAE AM|3Eo|A] Nesting] WHL F7h% 3L GFATS
Fadglth, = 6 A7) PHALES] WAGS JFsistel Yehiul, HGBE-Ad 1EOIA ARAE
A9 Nesting WASHE AZel AT F7hE e, QLS EASHE (FAPE WA Az F3

ol Hlsl o302 Atk webd HRGBE] os ARAFALL] 27] AFMERY Polrt HA14
SFRALES] 2o o

e S i)
RN 2o

rlr rlr Fel "

<HAl 4> HRGREA AT AN ARFATAHEY S E ABATAEY £3

BrdUEs 574 FAME 7 45 $ol dzad AT w29 HE #7F 5 HE6te] Brdl 41 Axse] 73t

BE olnE Pohshe 29SS

T 7(a)l YERE BrdU A AXZES MEEL 254 F4gste] 4573 AES MEXER, HRGRE-Ad Z&FA
izt wjs] @ o M7 AEste] dlvl CAl 999 so(stratum oriens), py(stratum pyramidale;
pyramidal layer), sr(stratum radiatum) ¢ SO o]F3dle] EAsta glomw, Xolo]&(DG) <]
gel(granule cell layer)ell X% tizatol] Hlate] S213k M7}t v AESIAL s & 5 AT .

T 7(b)& 453 E3he A 4l ﬁx*?*ﬂ%% ZF ARAE ESE mAR 33 2AANE A 43 7 g
AE ANAAER B35S HojFErl, FFEYOEE A&l SFEMOIEA w9 vFAR VGluTl(vesicular
glutamate transporter 1), GABAA WEJ-J ul# 2 GAD67(glutamic acid decarboxylase 67), olAEZHS 2174
AEEAZ Algsls FHUA4 799 vAZ ChAT(choline acetyl transferase) ¥ E39A welo npAZ
TH(tyrosine hydroxylase)& AM&3te] &3 ZAAME AdAe 2, HRCBE-AFAAT S E71HEE
A& gl A7) 2 wE EBSlE miA R dAEE MR $X)7F Frle it

A o2 HRGBE o 93] 543 A
welEA e, GABAY ¥, =¥ T

K}

NARATAELT djvtel e 71 SFPS z4ds)
WA FE AER 232 frds o

oo

A
4y
°

=il

oo

T 3]
a

<HAl 5> o|AE FXY EVIAHEY £3

wHol2] 105 F HRGRE-AATFAAIZ] F3Hs] E71MEe] Eetdds &437] 9
¥ 5 ANAEY wAQ GFAP, ¥ IAAEV WA TS WA 047 o|F AAE Ak, H ol g
S F7IMEE DILR 33 BASY olF FF A AbEeltt. FAA R, Y AW sto] Bt
Z2S olad 24wellZ %7 PBSE 2% Mo = th& 0.5% Triton X-100 in PBS &Mooz 2087 4T MH
A de Yol Fa Dilvy FEHA ¥eE Ev|2 Wt} o|F 15% normal serum in 3% Bovine Serum
Albumin(BSA) with 0.1% Triton X-100 in PBS &<ollA] ®]5o]A wHRkZel| digt 27 dAE 2417k &<t
AG7] flol A At o] F 12} FAE 4AZF BT FAANG(BAIZE 4T, 1A17F A=), oju A= 1% BSA
in PBSZ 34jsle] ALg3dct. o]ul Alg¥ &A= ChAT(Chemicon, 1:500), GAD65/67(Chemicon, 1:500),

el kARl NeuN, ofulA]

B St
2o 2
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<110> Industry Academic Cooperation Foundation of KyungHee University
<120> Use of EGF-like Domain Peptide of Heregulin Beta 1
<160> 6
<170> KopatentIn 1.71
<210> 1
<211> 189
<212> DNA
<213> EGF-1ike domain peptide of Heregulin betal
<400> 1
atgtccacga ctgggaccag ccatctcata aagtgtgcgg agaaggagaa aactttctgt 60
gtgaatgggg gegagtgcett cacggtgaag gacctgtcaa acccgtcaag atacttgtge 120
aagtgcccaa atgagtttac tggtgatcgt tgccaaaact acgtaatggce cagcettctac 180
aagcattaa 189
<210> 2
<211> 24
<212> DNA
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<213> Artificial Sequence

<220>
<223> signal peptide

<400> 2
atgtcgggac caggaactgc agca

<210> 3
<211> 219
<212> DNA

24
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<213> fusion of EGF-1like domain peptide of Heregulin betal and signal peptide

<400> 3
atgtcgggac caggaactgc agcaggtacc atgtccacga ctgggaccag ccatctcata

aagtgtgcgg agaaggagaa aactttctgt gtgaatgggg gcgagtgett cacggtgaag

gacctgtcaa acccgtcaag atacttgtge aagtgceccaa atgagtttac tggtgatcgt

tgccaaaact acgtaatggc cagcttctac aagcattaa

<210> 4
<211> 62
<212> PRT

<213> EGF-1ike domain peptide of Heregulin betal

<400> 4
Met Ser Thr Thr Gly Thr Ser His Leu Ile Lys Cys Ala Glu Lys Glu
1 5 10 15

Lys Thr Phe Cys Val Asn Gly Gly Glu Cys Phe Thr Val Lys Asp Leu
20 25 30

Ser Asn Pro Ser Arg Tyr Leu Cys Lys Cys Pro Asn Glu Phe Thr Gly
35 40 45

Asp Arg Cys Gln Asn Tyr Val Met Ala Ser Phe Tyr Lys His
50 55 60
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<210> 5
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> signal peptide

<400> 5

Met Ser Gly Pro Gly Thr Ala Ala
1 5

<210> 6

<211> 72

<212> PRT

ZIHS3d 10-2011-0020090

<213> Fusion of EGF-like domain peptide of Heregulin betal and signal peptide

<400> 6
Met Ser Gly Pro Gly Thr Ala Ala Cys Thr Met Ser Thr Thr Gly Thr
1 5 10 15

Ser His Leu Ile Lys Cys Ala Glu Lys Glu Lys Thr Phe Cys Val Asn
20 25 30

Gly Gly Glu Cys Phe Thr Val Lys Asp Leu Ser Asn Pro Ser Arg Tyr
35 40 45

Leu Cys Lys Cys Pro Asn Glu Phe Thr Gly Asp Arg Cys Gln Asn Tyr
50 55 60

Val Met Ala Ser Phe Tyr Lys His
65 70
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