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ABSTRACT
Feasibility of using proliferated neural stem cells of
early embryonic neuroepithelial origin as donor cells for intracerebral grafting

Takuro Hayashi, M.D.
Department of Neurosurgery, School of Medicine, Keio University

The biological character of neurcepithelial stem cells (NESCs) was assessed fn vitro and in vivo to confirm
the feasibility of using them as donor cells for intracerebral grafting. All of the NESCs, which were derived
from mesencephalic neural plates, were immunohistochemically positive for both nestin and fibroblast
growth factor (FGF) receptor. Isolation and proliferation of NESCs was atlempted from culture under vari-
ous conditions. Neurospheres formed in medium containing FGF2, and NESCs were able to grow at a maxi-
mum proliferation rate of approximately 7.3 fold in seven days. The single cells derived from primary
spheres differentiated into neurons that extended long neurites in two days and expressed several
neurcchemical markers, suggesting maturation of the cells, but hardly any glial cells were observed. The
growth potential of the NESCs, however, subsequently diminished even in the medium containing FGF2,
and NESCs derived from FGF2-responsive neurospheres after serial weekly passages tended to differenti-
ate into glial cells more than into neurons. The NESCs proliferated in seven days with FGF2, which was
transplanted into normal rat striata, also expressed nestin and TuJ1, but GFAP positive cells were hardly
seen. These experimental resuits indicated that the neural stem cells were not always equal in their differ-
entiation paths and that the features of neural stem cells could be changed with the duration of culture.
NESCs could be proliferated with the addition of FGF2 with having preserved vigorous neuronal differen-
tiation depending on the required amount at its maximum under FGF2 at the 7-day time point, suggesting
that 7-day-old NESCs proliferated with FGF2 may be favorable donor cells for intracerebral grafting to
restore damaged neuronal circuits in diseased brain.

Key Words : neural stem cell, neurcepithelium, intracerebral grafting, fibrillary growth factor 2, neuronal
differentiation
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MR E O HYEHE S B4 sl L e
Fan, EREREZNKYT 5 W3R, 7Y TR
e (BURHIEE, MRERMR) oTsusHlETS 3.
ZhiET, AL AEERSAOKINL T, gk
A% K+ =& LTHVAE OB RITERHGE
CEDHESh TR ChoohT, niASI o
Rl B iR Bl L T it b (RBRIIC b IIEAIR DS
WEHEX ohah, WEHIEaL b b 7 7 RARE IS
{LLedVEOREMRAI AT, HELREO LY
HEDHOF+— & LTOBEKREAICREREEL oh
2. MES@RERETN» SERICEZETOTRT
DEMOMRCEET S LD LBERIATV A, T
iF, HERMRGEC LF—-omiaE R LT TV 3
b TS, REICPE-> THISO R 2 M4 5 L
TOATEEAREEh TV A, T bbb, WERY:
i O THEGMEG T LR L L THRAMH
Mfdo s 2EEL, 0 SERAKE, FHIEDEHRL
EEEhakdichy, PEBESERSNATVELE
Aoh3, K4 i3aEGRMINIc L 2 MR RIREE = IS
T5KF-E LT, MM 2 RAETIRO R
BT L b S ME LRSI E L, IRk
A ER» s B oh g ERYUGMAIIC> Z in
vivo B XU invitrolcBLWTRIT2LTE/:. ThzE T
& (3R HRERIG RO DIF RS R~ O 2MEHE,
@R EREMEIE, @FHR &+ X ROk
W OiEA I L T2, oL NEEXET
AR | R R 2 I ic B I AU s R
REOEM AT L CRIEAY %8R T & 57iEEMSH 5.
UL Lshis, ZorhRfasimeiis oz DRomes |
ERGMiE LB ohd, BRiIFF—& LTIRATSIC
REMMLEMENBESh TV S,

EZPigicsvTR), BlokRamsi, BB EER
BEBAMEBR K- — & LTl ATE T 50205
HicT Ay, O LRERHEROEYFENRER, &
ERBEL, BMEXEShID2VWT invitro ISBVWT
BRI L. ORRE S 20 B G HIE (3 IE % 2
HA~DHEESHE LTV A0, BHIFF—-&LT
oA E T 200 invitro I2BVLTRI L. QIE
T3 w bEIGRIKIC FGF2 2L TR L 7o 8 BB
RIHIRaZHR L, € OHER & REEMABFONCTRE L

P B

1 E10 5 v FOBEOWHKE, PRRBPEROD I

R 10 MY « 29— 35 » + 2BEASHEERRT)
PressEr & D IRA LEER L 7z, 1oy ic BERERRRR U 72 0THR
09 + 2% =5 bOFHEHSHELE 10 B EHEE
gL, 4%% %<4 Ab O Phosphate-
Buffered Saline (PBS, Gibco)icfs L7z, 5-15 @ #HE
% N-2suppliment & 20 pg/ml 41 ¥ 2 ) YA H D
Dulbecco’s Modified Eagle Medium : Nutrient
Mixture F-12 (DMEM/F-12, LlE Gibco) BT XK
L%, EEHHST (Olympus) THFED
AWML, 05% F Y7 vy, 025% N2 LT F Y
(24 k- Gibco) AD#EHNT4°C, 15 AMRIGS ¢ 7.
PBS TS ki Ltk BMFNELY 7 v a1 vE
E 4 — (Boeringer-Mannheim) Riz# L tz. #oDi£,
Hank's buffer (Gibco) H T K & B # 5 F
mesenchyme WO BB EME LhiiafMagi <
SEEL 1.

2 YMEEPRRSHEE O S EBREHRE

B A PE T 12 513 A nestin, fibroblast growth
factor receptor (FGFR), epithelial growth factor re-
ceptor (EGFR)D#H %= RAME LSRRI LA, EL0
5 b E NS 7 o yCEBILAE (704
ZRAVWT 4 pm ohifas RO E £ fEkL 2, U
K35 7 ¢+ v, —&K{iif& (anti-nestin #if& (Rat
401), 1 : 10 ; Developmental Studies Hybridoma
Bank, University of lowa, anti-FGFR#i{4, 1:100;
Santa Cruz, anti-EGFR {4, 1 : 2000 : Sigma-
Ardrich) & A CT—BRRIL X ¥7:. PBS T 6 [l#:ifik
Zkiilk (Alexa 568, 488) &G € PBS T 5 [dik
L.

3 HELHDRMAROSBISE, HEIEE

R LRt L, MAMSEonanEER
TR L7, DRl aE i % MR (dissociation) L,
HELTLAHIRL (viable cell) %2, @3 %FBS 24T
medium (control), @20 ng/ml epidermal growth
factor (EGF, Upstate-Biotech) % & & medium, @10
ng/ml fibroblast growth factor 2 (FGF2, Upstate-
Biotech)+2 pg/ml ~+¢Y ¥ (Hoechst) 3¢ medium
O 3%ETFT37C. 5%C0O, humidified incubator
HNTT7EMERL 2. MK 10000viable cells/ml
(5000/welly& L, well & OHERFEES ¢ 725", poly(2-
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hydroxy-ethylmethacrylate) (poly-HEME, Sigma-
Ardrich) T2 — F L 2 #Fi{¥ 35 mm-well plate (Iwaki)
EZHW,

Ft, FGR2ABMBERTHRICBON - HER
(neurosphere) # dissociation L 7%, 800x g, 5%}
BHE.C L, 5000 viable cell 28D FGF2 iRméaft T
TESIC7BRESL 2. #RIC X 5 FGF2 RIGH:#
FrLEYSElhoMEolE & EMd o120
neurosphere % 7 B4 tz[E#ic dissociation LT 28 H
%% TR/ L. 7 BGIC primary sphere (F)1,
Day7), secondary sphere (2 f{, Dayld), tertiary
sphere (3 ft, Day2l), quinternary sphere (4 f{,
Day28) & L. dissociation #%, 5000 viable cell %
poly-HEME T2 — b L /2 coverslip 2\ /c 16 mm-
well 3T Lid & EHD incubator 2 W THEL 7.
FEREi (2 BARIUBRIC RS L /-,

4 #ELEVKREROMGGE

CellTiter 96 Aqueous assay with MTS tetrazolium
(MTS :[3-(4,5-dimethylthiazol - 2 -yl) - 5 - (3carboxy-
methoxyphenyl)-2-(4-sulphophenyl)-2H-tetrazolium,
inner salt J) (MTS 7w 2 A)XHWT, M EFTI&
MO EGF & FGF2 (x4 A0tE 2 &ML L /e, &
tz, FGF2 TRV T L TLIfE 2 oh 5D, B
Bflz & §T7 - 7. 5000 viable cell % poly-HEME T2 —
k L7z 96-well plate (Iwaki)y T 3 & EIHIC &G TS
fFLA., OIMEHETRDay 0, 1|, 38, 7T, FGF2 %
WL - RIEET R EBIH® Day 7 (primary
sphere), 14 (secondary sphere), 21 (tertiary sphere),
28 (quinternary sphere)icfIE L 7=, HIEHIZ 20 pl
MTS %% well IZMZ, Lid&fHAO incubator
NT 1B SR L%, 490 nm TOBXEZ M
E L7

5 FGF2 RE#AE LRIRMAROZREERENERN

FGF2 RIGHAE L ME MO nestin DRZEIC-
WTFHES 2 7%, QIEHEFERRNZT - 7.

Day 7, 14, 21, 28 iZ{§ o7& neurosphere 2%
BT4% 3 HraTHFE FAWT 20 SHIEE L,
0.1%Bovine Serum Albumin (BSA, Sigma)Z#im L
7:PBS TS5af¥>4bghE LIz, 5 %BSA/PBS-
Triton X T37°C, 30 il 7o » 7 Lk, —ikiilk
(1 : 10 anti-nestin Hi{k) & 4 CT—BRIEXH 7.
0.1%BSA/PBS T 6 [OlgEik, —kKiif& (Alexa 488 ;
Molecular Probe) &Rin&+, PBS T 5[EIZESFL 7.

%7z, FGF2 RICH:ME LRI HAAE FGF2 71
TehEmla~oMLiEt TR 2 rRET 00
MR ETV, REHEBENRMNEMA ., Day 00
ME (control) & T Day 7 (primary), 14 (secon-
dary), 21 (tertiary), 28 (quinternary)icf s h iz &
neurosphere % dissociation L, 5000 viable cell %
3%FBS ML THEFLA, LiEs [ poly-HEME
T2 — Lt coverslip 2%\ /2 16 mm-well & incu-
bator W7, 2 A%, coverslip ¥ Fid&EHRIZHE
e 2L 2, —&RIU4 R anti- TuJl (Btublin-
11T Hifk (1 : 500 ; Babco), anti-glial fibrillary acidic
protein (GFAP) ifk (1 : 400 ; Sigma-aldrich), —
Kinikix Alexa 488, 568 (Molecular Probe) ZHj\ 7.
1 coverslip THEfE&icBA /2 5 H5FO Tull Bkt
& GFAP IBtHIR S0 2 TN L 2,

& 51z Day 7 @ FGF2 BUG#: s ERRISHIRI T3,
Meick > TH ST HEMROME (phenotype)
G HEEVICRE L 22, Day 0 @ difiiaif i
(control) & Day 7 @ primary sphere % dissociation
L, kid&Rlbgic, PLL 2— F L7 well THEEIEL /-,
2 B coverslip ¥ L2 & R B LA 22,
— & L & (3 anti-TuJl i {& & & neurochemical
marker (1 : 1000 anti-glutamate i & ; Sigma-
Aldrich, 1 : 1000 anti-y-aminobutyric acid (GABA)IR
{& . Sigma-Aldrich, 1 : 500 anti-tyrosine hydroxy-
rase (TH) §iif&k ; Sigma-Aldrich, 1 : 100 anti-choline
acetyl transferase (ChATHAE ; Diasorin), kbt
I Alexa 488 & 568 2\ 7. 1 coverslip THEES
ICBALZ 5 B O Tull Bt O S BIcR T2
TuJ1/neurochemical marker ® — FH}# (double-
positive) #lDESHBOHEBER L, control &
DayT THHEL /2.

6 FGF2 EihmE FHRRRROBHA OREEE

PRI

FGF2 RIGH: M LR S A BHRMIcE VT
in vive & [EIHUZITE L Eaia~ o {Likx T4+ a0
in vitro THF L 7=, Day 7 1% o iz FGF2 KIGH
primary sphere % dissociation L 30X 10° viable cell
%, SHHEY « ¥ — 35 » b (B ST AERTHYY
eRET L DIA) DHEBREIEMPNCTER L., B
7 BigicHHilE®mBL, 57« vERLAHK, (7
ob—LE2M0TS5pm DU E{ERL, BN 7 4~
%, hematoxilin and eosin (H&E) &L 7z, F7:-5
DU REFETS %/ -0 (0L1%HO0.&88) & 2045
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RIBIG & €7, —&bifk (anti-nestin fifk, anti-
Tu)l if¥, anti-GFAPHif) & 4°CT 16 BRARIG &
#7/:. %if T biotinylated anti-mouse IgG (1 : 200 ;
Amersham) <& 5[E]FJE & #, 3, 3 '-diaminobenzidine
tetrahydrochroride (DAB ; Muto Pure Chemicals) T
L BEOREROTRAL .

7 BHEOFE

F— 5 3G TENEETRIDL, B2
BICH 729 post-hoc 7 2 P ZHV B AT- 72,
fERREH 001 KiFiD b DEFHEFANHEE L7,

B R

1 EI10 3y PPRRBMERD nestin, FGFR ORHR

E10 5 v t PR HZ ROV EATIBIHKIC
nestin Bt oA B A5, T4 S OHIKIE FGFR BB
BT bH -7, EGFRBHEREEAS»IcREDSH
i =iz (B18).

2 HELRRWMROSE, R, REEROHLE
MTS 7y A4 ickhif, Day | TRROWFhORET
ML TED, FREBEDLEM 245 (control ;
n=13, EGF ;n=12, FGF2;n=11) (p>0.01),
Day 3 Tii FGF gt ic 5\ Tiao Mz i o
2R H~FHELZEH L (control : n=17, EGF ; n=
10, FGF2; n=11) (p<0.01})., Day 7 Tit FGF2 i§
MBTiEDay 0 ® 7.3 {SicfIfa% MR x 4 2 & & Hinf
ETHD, TOPTDH neurosphere DI bED 12
(control ; n=16, EGF : n=10, FGF2 ; n=12)
(p<0.01) (FE2RA). HWELENSHMAIL Dayl £ T
FRRERTFICKFEIRMT 20, TO#%E FGF2 R
Mk bW LHAMELEL Shic. FGF2 ik
iz & 2 §AERTIEAFICHTETE 34 20
ORI R IET Lz (B E bn=24) (2E8).
FGF2 0 & OfRmT iR & b #EE LR Mo Y
ok R Esh L wWEEL SN,

Day7 Iz W TH S 1) primary sphere 284 %
£ OHIFAY nestinfBETH - 22, LS AR R
%< 0 Tull BHEMEEZEY, GFAP Mm%
ZNhY, control bFRIMOERTH » 72 C &, 5 Day?
F TRIERSHEMIa~0MEUEER LTV 2L 54
oivfz. #4RIZ X b neurosphere DL IRIEH S h -
M, JEaRE hf: neurosphere @ nestin fEHIk D 5
RMIcETL, sMEii: GFAP [dkafasisgimL

2. quinternary sphere T{3 Tull BBEHIRAIL 12 & A
ERES A, -7 (F3E). & sphere @ TuJl kBt
HiRa : GFAP M¥:#Ra k(2 secondary T 52.8 : 47.2
(n=6), tertiary Tix3.3:96.7 (n=6), quinternary
sphere Tid, 1.1:989 (n=9) &#4bH ($H4M),
FGF2 &4 T i LR dIla o L4 B WiMmE <
AMBRIEVEEZEL SN,

3 FGF RIGtEmE ERY®R ARG RHEERO phe-

notype

Day 7 (c{} 5172 FGF2 RUSHERPE LK B selEa %
ML €3 L 2o Tu)l BEMEAESHE GiTR).
T @ Tu]l B4E@BEMEED neurochemical marker @
FEW & I HBEMNCRET L 7. glutamate (555 A-
C), GABA (BSED-F), TH (B5EG-) ZRHLTL
f:, ChAT oRBEGIZHSNiih o7 (B5EI-L),
TuJl B3t & F3 i 5F 4 5 bt #(2 glutamate/TuJl
double-positive cell {2 79.91.83% (n=6), GABA/
Tul1 double-positive cell {3 12.4%1.94% (n=7),
TH/Tu]1 double-positive cell {2 1.3£0.27% (n=5)
Td -7z, control T 3 glutamate/TuJl double-
positive cell (+ 75.1 +4.66% (n=6), GABA/Tu]l
double-positive cell |12 9.93 + 141% (n=6),
TH/TuJ1 double-positive cell {3 1.41 £0.69% (n=5)
THb, H#FEL & ChAT/Tu)l double-positive cell 12
ol hiis-7 (% n=6). control &
Day Ticf} 5>t FGF2 XIGHE#HE LR RO
neurochemical marker DR ICHHEERPH ST
(p>001) (B1%), Wil - FGF2 RIGH:REE LRI
SHEAIRIA L BRI b L n & EX o,

4 FGF2 RGE#HSLRABRMROBMRIBCE TS

FREEEMPEORE

+ 2 b ORI HE RETIE S h S ETERI3EE
WoNTFERIRGERLTLWEEEL Sh:. RiGHE
BT R 122 nestin 35 & ¢ Tu) 1 BRYEHRINIS
C#BShi. w2 PHEBICKL, BHENAD GFAP
Gt b ENTHED (H6ME). Day 7 TO FGF K
ICHEAEE LR RS ERR I BEMBINIC BV T LR e
I~ DHLIEE4EL TV R L EZI SN,

5 B

ZIHLEL EICHBBEETIT 5 L8R Sh 5 MR
R 3, ALEF T RAER O RIEBRE I & - TR



FGFR

1 & I0HS v FIEERMBAHEED nestin, FGFR, EGFR OilEEBOicRERnl (N3 7 4
JER). finestinfilk, FAFGFRAEICEBETH 27205, MEGFREICHo MBI CHERIRED
SR o to, A, I nestin iR, B, #FGFRA{E C, #nestin #if, # FGIR #ifeD _HiEw®,
D, i EGFI #E

. Tud VGEAP Ea3 # L TE ML neurosphere ’&%ﬁ’@.ﬁi??‘]:%ﬂ [ =
nestin L L0 LA Primary sphere [H nestin FUECEEHEREMNSBREA TV,
FORMIEBALCIUETLEL. iz, HEERO Tull & GFAP O
G RBTIE, 595 DayT TaAL Tl BEROLIESH SR,
Day28 Tld GFAP s AEHTH /2. A, Day7 [Cillahic
primary neurosphere @ nestin FESER, B, primary neuro-
sphere @B |E O Tull (8) /GFAP (3f) —HEml, C
Day28 28 58z quinternary neurosphere M4 nestin HFLEREE,
P D, quinternary neurosphere @S {EEREO Tull (8) /GFAP
nestin TulliGFAP (fR) —MRBEH

(e y -
merged merged merged

E5 A Doy? @ FOF2 RGHERE E AT BB AS{E L TH o N o i i E2 % neurochemieal
marker TREMBPMICEE Lz Glutamate, GABA, TH O®FMEICHRSEEREIEY, RIKLEH
FHBEAMELZEEZONT, A ChAT EBHERESEoMCHEwEREN 57z, A-C, A Tull
ik () &4 glutamate Mk (FR), ZHBSEE D-F, H#Te)l il (8) & GABA il (T,
ZHSER, G, Tl itk (8) EHmTH K (), —ESER, L, S Tull ik (8) &8
ChAT il (FF), —HLBg
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a1

g =

absorbance

DAYD DAY DAY3

Ocontrol DEGF OFGF2
- ;M.ﬂ.l-\'l-.“l;‘ll;bl{y 3 ;:untrol, EGF B

**Pcf).0] versus DAY 7 control, EGF

L 7
freitd
Qs
wl
W
(1] ! Vel
tertiery
S m . oo
]
j |
s o ;
2 i - !
a 0 !i . JiJ DAY O
o i i H’
i
o ’ y
I3 e
““ﬂ [L' i |Jl m
i i I 0
0 X i |l
EPIAY OPIAY pivy  winay sondey pendy Wefny ety
I R A T
DY) BAYT DAIC DN DAY DA

H2 BELpBRERONMECOVTMIS 7o/ EROTEN L. Dayl ETHEE LR
BIRKRIIMBETF I IFEFEICHA Lo, Day3 LIEEIR FGF2 FRMBEO S DD 2 B L
THRMMCHERZERHL, UL, BRBETIE FGF2 A% LTHHEROMMBRIET
LT A MAFBEROMIS 7 o t4, B, @REETOMIS 7wtz4 (MNP : chiEf
BREEONKIER & Day 7RO Day0 LFILHDERKT S)

100
90
80
70
80
50
40
30
20

positive cells/ total cells (%)

control primary  sscendary

sphera sphere

OTuJ1 BGFAP

4 RELRIRBRINMLEHEFFIREROMUSRT
@ Tull 5L U GFAP BiEBBOEEEHH L. Day7 D
FGF2 FGtERE RN control LFEMICEELHE
HRAOSEEZERS L TUh, 8RIZOWTYY 7RER
ADSHEREEEWG LI,

tertiary quatermnary
sphars sphera

B0 EMENRFR MG, arFad v IS
hicphgmia 7 7 Z@ia Xk v & petditaic aed
SEEICH B O LI AT WS, WA EEH
fa~DIE&/SSHEEE T4 5 K+ — Il C TIAEIL 1= #
RO ETHET 333 EbLLWEEITHE, £

6 T Pay7 © FGF2 REGUMHIE ERIMNEPRE ERREA
BHIL, HGRERR L. BRANORZ EEOERIIRT
THY., BHIF R nestin fidk, K Tull RECRETHY,
i GFAP (RS Lo 1=, A, HERE (arrowhead
THEENBANBHN), B, i nestin O HEMNE
8, C, RTuWlRkoREHENDBS. D, i GFAPRlkD
SHEAKNRGIHR

& THBRSR RN sk o i L i RIS MR FY 4 K - —
ELToHMEER L, ShE Tz omss gt
FEICBHL TRIML T2, ABPATRBEF+F-LLT
DM L TRET 5720, BERIELTHEL,
RIS €52 LATMETH DD, BRERRTHLOLS

=G0 =



B F+— & LT o L ERIR

1
Glutamate/Tu}l GABA/Tu)l TH/Tu)l ChAT/Tull
Day0 control 75.1+4.66% (n=6) 9.93*141% (n=6) 1.41%£0.69% (n=>5) 0 (n=6)
Day7 FGF2 RIGH: Mo FHc R 79.9+1.83% (n=6) 124%194% (n=7) 1.3*0.27% (n=56) 0 (n=86)

ik

SRR TAERE L.

T4, hiafasRrE il i LR NGO s o
RIS ETE T A 120, KERTFZEE (recep-
tor) ORREPREET~ORIEIK >\ THRIEHBRFEN
I L. BRoWEIZ L ud FGF2 ¥ EGF O
Fiobbx 5 REBRBICBVTHRRMBESHTX 2 &
Eh¥, Eio, FAVINBRE TS FGFR 04 58
LTW5 13 FGF2 DADIFE R THRIMEE FF—v —
Z 5 neurosphere & L THERMaNB oS EH
HEQTLE® ™, KR T PR aEiE Rk
Z dR3 5L nestin Bk & 4L FGFR bilkiciBt <5
9., EGFRItAoRBUH LM - 1. HREOHER
T2 control #, EGF B TRFW L HEXRREOM
BEBHIH, FGF2 MRTRAROMEIZIASHIC
(212 5 ¥, neurosphere DIKMEH SR, L
fedioT, HELERRMEME FCGF2 ok alica
BalfitEdis B & & biskoMbo F WA T & 3 arfigtk
b¥Aoht: COREEMEA, AR ERERG@EEO
SHEIS TR 21T - 1245, RIBUC FGF2 iRINBED & (2 %W
AR A S h, MTS 7~ A 2k hiud FGF2
MAIMCHLT73 15 CRIfiZE 5 LH0lETH -
7z. FGF (38 % Notch pathway, tau OB ¥ H
IHEDA A =X LIk MEMEERHBL TS LD
&AL DR T, AR T bRIBIC FGF2 (doh iR
FOFEEPIPEREIC BV T~ O MEEMF| L,
oWt s ¢ 2 MR QMR- LAm &
hi:, BHeFORBSHERERT-OHERES & tho
RF b Hmfana{LicBs LTHE 9>, iR KT
SO SHMEBEEREHT 2 S EMTHETH S, —HT
control B EGF ZEMP T & Day 1 £ TIRFEEH
THY, RS HWS B OsuiEE S 4
Aol beEhic, Lichi-T, FE RIS MR
AP EEE S e d TGS LN D 2 2 G 1 Rl U 1)
HERFASTIREZL 723, IR TIRIENS & D AZBIHERA L
MHESE EEAL SN LW,

KICHIRE U - FGF2 RIGH:MEE iz i o 43k
HEDSTEERICAHBI L TO SN 572, #EE LEIRIR
HIRA% FGF2 OFET T X 4, #ERE%E:

fT - #2. FGF2 iz & Y neurosphere (3 % S EHTH
018 L2k X 1, neurosphere % Hk ¢ 2 MR iy
HIEFENNC nestin B TH - 42, & 512 FGF2 £mM
T35 L THEE LRI M RS & 5 C & AHiiE
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