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Ahstract: Human embryonic stem cells { hES ), derived from the inner cell mass of the pre-implantation embryo,
may serve as a valuable experimental tool for early human neurogenesis, due to their capacity for multipotency and self-re-
newal . They may also provide an unlimited cell source for cell replacement therapy . Neural progenitors differentiated from
hES cells have considerable therapeutic potential for use in drug screening studies, or cell-based therapies for neurodegen-
erative diseases, because of their ahility to generate defined neuronal cell types. However, for clinical application, gener-
ating a highly purified and homologous population of neural progenitors from hES cells without contamination remains a
challenge. In this study, we identified an adherent culture system for efficiently differentiating neural progenitors from hES
cells, cultured on homogenous feeder layers . These neural progenitors can differentiate into neurons, astrocytes and oligo-
dendrocytes . During prolonged propagation , similar to in vizo embryonic neural progenitors, the differentiation potential of
the neural progenitors shifts from neuronal to glial fate. We demonstrated that the proneural transcription factor neuro-
genein? ( Ngn2 ), and the basic helix-loop-helix transcription factor Olig2, are critical to the transition from neurogenesis to
gliogenesis . Therefore, neural progenitors derived from hES cells can mimic the developmental pattern of the central ner-
vous system and provide options for regeneration medicine.
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1998; Reubinoff et al, 2000 Jo Thomson et al ( 1998 )
HY THE ARG THE (hES 404, ik
BT 4AE B S0 = AT 1) e PR R TR I T — R4,
5, hES GUMRRIEF R ICS T 55 WIRERI AR, R
EHEIRTE e EpyFil, HE hes g7 AR K
PR 25 T B N AT 5 B 7 | & B 2 iR
%o hES HARIIRSN 1k A 0 2R AR WA A T4
MR TEVRR 7 REFAEERY, th ] Rk PR
BT IR AR AR . B TIF AR
SRR, MR, B El BT IR
B, UMHBRFRAE . PUURJciERR IRAE SR B H D R A8
B 2T (R IR B, MSA RGBT,
B, HThREVE R S SRR A AR P AT BE 25 1 8k
EMRERITIORAE, BERS S EEZOENMHE
A AT & AR E S A MR R ITT MR R B IR Y
P2 (Kordower et al, 1995 ); 2R Al {44 AT
AALHERS BT R A-1b o Air G 2580 B T S 4R
i ELBERS R A% I8 & 2 vh ik 2 RSB A2 4R AR
I, F 2 BE 1 B S i (R 40 8 B e A5 R
NS AR T RIE KA R, 1 BS gk
15 380y e 222 A 240 R 52 197 P T S AL T TLA AR
. SRR . WiEE. L5k,

HHET, 267 hES HHHE M S o b o fh s 4
MEYH R RIERE, RS BB A=
F: —RBFEIEAE EB (embryoid bodies ) . ES 41
MIFEZE B 4T MR A T2 e 8 & A E
E=IREHAERIRER BB, RIERER
P VE B FF LR A 22 A A 4 (Carpenter et al,
2001; Reubinoff et al, 2001; Schuldiner et al, 2001;
Zhang et al, 2001 Jo XM AHRETHMERN B E S
b, BEHLER. EBEE =1 IZE R4 SR, B
ST AR AT aE, BRI
AR5, AR, Xk SECEH L
BITHHE. B RAARRIG TR
F¢ (Zeng et al, 2004 ). FEUEETANME (40 PA6,
MSs5 %) BAARFREIET BS URE - if e 4
MEIREST, BEMB4ERRo- b4l MBS, Fitk, X4
FEREEREL AR A, AW, B FEER
B ALY RE A E R, Bk AT
WSS R A IR E AR A T e, BORRUR i —
BT F I R A TR R SR AR, =
I T A B R MR RAMER £, 7ERE
WnEFHETFER MMz e o (Ying et al, 2003;

Gerrard et al, 2005; Shin et al, 2006 ). IXFFH 77 ik
TRAME, MMEREAERE, WRAEREH
MR &R, By 5 1 iR IRmEES BlE b
PRI TR 2T AR, [RIET NART 7 A2 2 SN AR
ST, N AT IERERE T AR,
T AR ) PR T — 1 F &

A5 A R R R IR 2 HE AR hES AR R
BHRENT, :zd b8 rsEnd . x
MM ERAGM AR SN, BAESEAMNERT
FRL R AR R ik Rk

1 MR5FE

1.1 # #

hES 4048 BGO2 M T3 E BresaGen W] .

ANAGA HEH BT HAFD (immortalized human adult
fibroblast ) & E B E& &L RFEFREE,
IR T b i R IR B R AL R IR T A4 A
ced-1087sk
1.1.1 AIFIEFRE  BGO2 hES MMM LML 7+
4. 80% Dulbecco’s Modified Eagle’s Medium
(DMEM )/F12 (1:1 ) { Invitrogen }, 20% KnockOut
Serum Replacement (KSR ) ( Invitrogen 3, 2 mmol/L
L4 S B % ( Sigma ), 0.1 mmol/I B-Fi % 2 B
(Sigma ), 1%AFLFEERR (Invitrogen ), 50 U/mL
HEE, 50 pg/mL FEHE (Invitrogen ), 4 ng/mL
Basic fibroblast growth factor ( hFGF ) ( Sigma Ja

HAFi 4 M 3% 7% 2. 90% Minimum Essential
Medium ( MEM ) { Hyclone J, 10% ff 4+ IiL #& ( Hy-
clone ), 2 mmol/L L-%& ZELME ( Glutamine ). 1% 3E
W BB (Tnvitrogen ), 1% P EHER 4N ( Sigma J,
S0U/mL BEER, 50pug/mLf#HR (Invitrogen Jo

MR R A 20 A A R BE IR B (ONPM D): 509
DMEM/F12 (1:1), 50% NeuroBasal Medium ( Invit-
rogen Y, 1% N2 supplement ( Invitrogen ), 1% B27
(Invitrogen ), 2 mmol/L L-BRAEME, S0 U/mL BE
., S50 ug/mL HEHEER (Invitrogen Jo

A S 2 SR Extracellular matrix gel ( ECM
GEL) ( Sigma ); 0.5% Gelatin ( Sigma ); 20 pg/mL
Laminin { Sigma }; Poly-L-lysine ( Sigma J-

SE P AR—$A: ES Cell Marker Sam-
ple Kit [ SSEA1(1:50), SSEA3{1:50), SSEA4 (1
:50 ), TRA-1-60 (1:50))( Chemicon ); RHTA CK-
7 B SREHE (Dako. 1:200 ) BHTA nestin 5510
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FEHLIE ( Chemicon, MAB5326, 1:200); RERILA
NCAM BTERELE ( Biolegend, 1:100); FRILA p-
wh M2 K ( Chemicon, MAB1637, 1:200 )
AT A2BS B BEHLIE ( Chemicon, MAB312R,
1: 100 ); RALE GFAP £ HEHIE ( Chemicon.
AB5804, 1:1000 ); RILF 04 B EHE ( Chemi-
con, MAB345, 1:100) 5. —¥L: FITC-conjuncated
1 PE-conjuncated R —HT¥MTF Santa Cruz 257 .
W3 $l Hoechst33342,
1.2 7 &
1.2.1 hES IMEEIEESE  hES 4108 BGO2 TELRE
F (Sigma) ZHE/NREFRE LHF 230G,
TR AR B TS AR IR G T AR RAE VR o1 B 2N
1000 L) /DA B, AR XS NA R R y
STERAL YRS ) A AT 44038 HAR b aksssss,
Wik 5s—7 RIER,
1.2.2 YIS ETHER AR ER ECM GEL
(Sigma ) LA 1:30 ¥ THEH) DMEM/F12 ', 244,
YT LEMR, SRMAE 1 h B 4CHIH. &
i ECM GEL, F§ DMEM/F12 &% —ik, BT
B, %R,

0.5% Gelatin ( Sigma ) 37 CZLIRFEFEM 2 h,

20 pg/mlL Laminin { Sigma ) 37CAFRIEFFRIE 2 h
B 4G

PLL/Laminin 5t : #AMIEFFRITEMN 10 ng/mL
Poly-L-lysine ( Sigma ) FALIR S min, W, BHE
PBSIEE—IR, REBATE, FH 20 pg/mL
Laminin 37 Ci3#ALEE, W Laminin, JCB PBS &
B, &M
1.2.3  hES ZHA [7] # 28 F R 40 A5 S ot AR A
48 K hES NS EHLAM T FI KL 1000 P40
MU /NE e, B AR = AN R R
ECM GEL ZbFR i By UL AR L NERERE 5%, HEar A
NPM #5101 100 ng/mL B A noggin ( Peprotech 3, LI
T 20 ng/mL bFGF ( Sigma ). *TFRZ0 K NPM 5 7
=S NS | noggino BHRAFREE, EmHT, &£
R R B EE E RS (neural rosettes ),
TR 0.05% FIIEES ( Sigma ) HETEHL
RCERANAR, ZRIEHEFTTE PLL laminin 2038 Y PHFL 4R
b, PTHEEERR, SRFREN NPM RN 20 ng/mL bFGF
(Sigma } F1 20 ng/mL EGF ( Chemicon ), X2 54
MR nestin HLARHEAT @, S50 HIERYHNREN K
PREEATIR 0 ML NPCso XT38 nestin B A4 B9 40 637

f8eit, 18t NPCs Mok,

1.2.4 MEATEMMATE AR RIER S
AL, 5 NPCs DL 1 x 10%/em? % E £ PLL/
laminin L FEFHIMFLEE |, Ll NPM B3R AR A
HAZm, —HE RSz ihzs ke
TG TR AR D5 R T AR AR R ATt A8
1.2.5 fiEdiaihes  LBrEFRE, F PRS ik
AP, B 4% ZRPEEZERTEE 10 min,
PBS /¥ 3 ¥, SRIEMA 0.4% Triton X-100 { Sig-
ma ) MR 10 min, PBS Mk 3 K, ZEIMA s@ ¥
1M (Sigma) ZEIREH 30 min. JRFFEFE—T
i, 4°CHIE, I PBS iPEE 3 W, RS INAFENEY
¥, ERWEF 30 min, FH PBS Wik 3 K. B
J&, 7E Hocechst PHEE 5 min, FHMZE T, &
PEPRIC A M A B R R AR EME ( Zeiss,
LSM 5105 META ) T AT,

1.2.6 RNA #BEA RT-PCR  #HJE 5 RNA 2R
TRIZOL RNA ( Invitrogen, 15596 — 026 ) &3] & 2
B, BEr RS REN SIS, BUE NPCs 55 2.
4. 6. 8. 10. 12 UM DL K & £ B Neural
Rosettes, ZTAIFEHCE RNA, EWFE A ( Takara )
YEFE T & A cDNA. DL cDNA A#ith, LIt ES|HY
#HT PCR V738 U™ 2% W HEH ( Invito-
gen ) BERCHEL KRR, PCR S190F50 . B &40 R
PR BOUNLE 1.

1.2.7 FWEGRMISH M SSREE 3R, &
TR DO Y « iR RER. SR A
SPSS10.0 B FEITREET EZ0. P <0.05 1
A REESR,

2 & B

2.1 hES AfRERERFFE HAFI LIKE S5

DA/ ERR R AT R ARYE R IAFR R, DAILELE
h EE RSN WES G AT HE 22 2] N R
BEFREREFE. EEBU0E DAY RS
Qu. W NeuSGe, LA ES HHIRLIE IR i G W) B 4%
( Martin et al, 2005 ). NHEEETH, WATEENSR
FelR L85 FF 23 A0 hES 48 BGo2 FH 3IRIE
IR AR LUk ges e, 45 £ W, hEs dit
BGO2 7F HAFI @3 2 LAEREFR R DA, NiriE
JARGT R A IR R RF A AT R . AR
B, #mibsE, EHESE, AR EW. Wes 410
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Marker SSEA-1 2[R #; SSEA3. SSEA-4. TRA-1-
60 2fA (E 1), BHit, RREFRE HAF BEB
SFF hES A MISHIE R, XFRARBAFEN L
T RRYRISE M Ak,
2.2 hES #iRa5 W s pi s i

hES 20 S PE He I BE 2k R M) (R 2 ) SRR A
MG mE b, MU AR5 E W) hES @PIEE
BB EBA WA SNE R ECM GEL, Gelatin

Laminin @ # 0 MMFLAR, S EM 3 5L, 1L 50
RS, BRIMER, SithEE, ZRE
7, PP HYE ECM GEL LRI IEBE 2 (77.3 +
4.73)% (P <0.05), & THANMAMMBIER
Gelatin ( 41.890 + 2.25)% ( P < 0.05 ) F laminin
(40.44 +1.97)% (P < 0.05 ). PO, %A ECM
GELYEAM MBS ESb R B E hES HiE
P2 R PR A0 BR 5T 1 R BT IR &4 o

*1 EERSIMF3

Tab. 1 Gene and primer sequences

HEEZH BHFEF BAEE (0 15 FF 4 =R
Gene Primer Sequence Annealing temperature Cyele Product {bp}
) Forward: CGCTGGAGGAGCAGAATGAG
Nestin Reverse: CCAGCGACGTCTCCATGTGT 2 il 2
. Forward: AGGCAGTGGCTTCAAGTCAGE
Ulig2 Reverse: CCAGTCGCTTCATCTCCTCC > e 314
Forward : CGTAGACTGAAGGCCAACAAC
et Reverse: CACTGUCTCGGAGAACAGT 2829 2 2t
CAPDH Forward: TGAAGGTCGGAGTCAACGGA s 25 a5

Reverse: TGGTGCAGGAGGCATTGUTG

Bl 1 hES ZHRIENFEANFE HARAFE LB FFR

Fig. 1

Cultured human embryonic stem cells on mouse embryonic fibroblast feeder and homologous feeder HAFI

A: HES HBREFE/NRAFEL { Cultured human embryonic stem cells on mouse embryonic fibroblastfeeder }; B: hES R IEFF
FEIAFEE HAFL I { Culrieed human embryonic stem cells on HAFi Y; C; 8SEA-1; D SSEA3; E: 88EA4; F: TRA-1-60.

#RF =50 um { Scale bars =50 um Ju
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B2 hESHERAEEFER PRSI EAERE

Fig. 2 Differentiation of hES cells to neural progenitors in adherent culture
A: FEEH Nogegin FIRTRER, hES HREEFTREBRTE, FESRES . 3k rob00HRE & 605 Bk
{ Differentiation of hES cells withour Noggin . Arrow indicates syneytiom J;
B: RERMEREYE, BIARRENERSEN. fikrmob@RERMNEREM {Fla cells expand rapidly and
form fluidfilled cysts. Arrow indicates eysts %
C: RERAE CK-7 A [ nmung-staining with CK-7 antibodies { red } ];
D: 0 Noggin BIEBAF , hES ML REMEDS ( Differentiation of hES cells with Noggin };
E: #] 10 R ES #HBR45{bAR 75 { approximately 10 days of differentiarion };
F: #17 BI# ES s dkih 735, B KB Rosetres 55 HE { approximarely two weeks of differentiarion, rosette structures T
G: AR MAERE, HIAFEEHFREN {a approximarely 20 days, newral tube-like stroctires T
H: & { Hosettes B nestin FHEE [ Immino-staining with nestin antibodies on rosettes { green 3
[ nectin FAYE {P1} [ Immung-staining with nestin antibodies on Passage 1 cells { green Ha
HRFR = 50 pm { Scale bars = 50 o Jo

HFIGEY, A% bICF ML M RAEE  BLMA S, %5 ERG T oywokerain
T, BMP-2 e85 T hES ML AT A, (CK) M a-fetoprotein ( AFP) FEH (Xu et al,
HEHEER T EERF, SERTHBIENE, 2002; Pera et al, 2004 Jo BIL, A BMP B3GR
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Noggin R BMP {5 SR K E BT hES ME A
5. AR, TERE BNIN noggin BIXT AL F,
MPEETET UM 4 RTRTERFE, H¥ER
W, BEEBEEE (24, 2B), SEFH
MEESFEERLY, REARELFERER CK-7
2% (H 20 ). ZEIN Noggin EFH T, WES A
MR FTIRANREILIG T HAMMIESRME, B
= (E2D), BERAFBEMIER, E&EAHY
K, VRIBHTEREES, ARESTREZR (H
2E). AMERE, EETHOHME CEFW
Rosettes 5 79, M E Nestin FAE (H 2F, 2H )
BREEIEF 3—5 K Rosettes E L RE LM EBER
B (B 2G )o ¥ Rosettes B IH {55240 4
JEEL 1 x 107/ em® 55 EAEMTE pLL laminin 208 13 1)

B, VYEESR, E_XTFHaZ2ER,
BESHEEE, B LERE£DREMTAM,
PLBE A B W PR A A BT T R B A e 2R
SMBEEMNERERER, B (97.5+0.83)% (P
<0.05) FEMETHILAFIC nestin ([ 21), A
AR E WA TR NCAM, A RRTHE g 8i5id
A2B5 N E A 40 AEARIC GFAP,

PRI F AT, 85 K2 1:3 B4
EEACIR BRI IS AR BT Rl M 1<, nestin fA
HERAEREZRTRLD, AFE R (H45K) B,
nestin FA PRS0 H R EL A 2 B 460 (97.5+0.83)%
(P<0.05) TH3 (60.7+2.44)% (P <0.05)
2.3 HEpEMBREsN gL

K BT AR 2 B PR 22 B TR 240 B 1L 5 % 10% om?® EERR

Bl 3 hES #fRRIE R S RTE A RRTE MAAh o oD FEEon . B 2 B AR R /128 BT P 2R

Fig. 3 hES cell-derived neural progenitors differentiate in witro into neurcns. astrocytes and oligdentrocytes
A: MFETE (newrons 3 B: P-wb; C: GFAP; D: 04; #RR =50 um { Scale bars = 50 pm Jo
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= pLL.laminin ahFR EESER E, EBREKRAT,
LI NPM EFE RS, HE RS, —RBEHL
BREEERaEARtAETEER. SR 2R,
ERIEFEA (P2) WS R R, BwblH
PERITHE T L BIER (81.74£5.77)% (P <
0.05)CE 34, 3B), A GFAP 1 04 FAHEHIE M
stk e, TME Pe FHiaA B GFAP FHHEE)
ERRAMMHEL, £ p8 BEFRRMAME ik
FlEiE (85.64 + 1.37)% (& 3C), MAPER 04
PR R AR ET P10 A5 RET ( F
3D ). JLEAHEREENRIHETEE (B4) 7
., WES 40k IR 1942 B 40 SRR a7 4 1 4 1k
NHEFEE) 3 M EEEMEART, HHFIEFRNE
BIERS, A LERTTH 12T M AR B M AR .
2.4 BEERZESG

TR HI 4 240 M 7E R AN KB AR R T 7R
nestin FREER ML LL B BT T PR, RER R EAE
THEHETTRERARENESR., SthSHEREH
FHE R K IS R FRE T A B T 3410
X— W5, FHE E & Rosettes, P2, P4, P6.,
PS. P10, P12 B9tHEEE R 4IMIRL A RNA, LIE
FER CAPDH HIERIFEENEIR, #HITHEE RT-

R2

Rosettes

Nestin

hgn?

g2

GATDH

PCR 5317, &R B8, Nestin FIRIL B FEIEFRET A
B9 Ak % B R R proneural i Neurogenin2
(Nem2) BIRIZE R THBAY, PR ZABARERIE;
Fe AT olig2 K3k IA B FEIR SR (8] B9 3E 7 B 0
|, M7 P12 XAMBMNESHNEREE (K5,

= ntl; L O B -tubll FH%

] Borap i

5 08 | il bAE %
T 07 F %
“ %
2 0 T %
£ 08 T %
E %
£o057t //
& 0.4 F %
to .
i 0.3 %
. /
2 0 é
= .
£ 01 %

0 .
r2 4 5
B Passages
M4 ARSI ESER LA ETLE

Fiz TR 4 AR A EL 1]
Fig. 4 The percentage of cells expressing f-tub|ll and GFAP
at sequential passage of the neural progenitors

(hp}

531

314

234

449

Es *EE RT-PCRAFARE L EERNERREEL

Fig. 5 Gene expression of neural progenitors by semi-quantitative RT-PCR
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hES # j 5 10] 734k o i 50 14 40 R B T 5 A
BRI e R R FRITTFGLY, RNt ml
AR IR T R AL AT RE RO LR A0 kIR . LIt
MaEg bR B EEMBI LT L, &
M, MR EE N FER E R, BIRER
KEMRRERMRARR, XHERFI MR
MERREER, LBy, AT, AT
LR AR R PR 2 B AF hEs 4006, 7ERE
FRAEM DS TR IERY S fEa LR L,
R AT E RIS SR AR R G RE by T B, A —
A I S R A A D o LR S () AR AR AR T
B WA, BIRSBRAET R, AR R
RIS, b ARESFEEE, HIbEEsE
F A —FrE Ry B B fk 2 AR 40 A

A s BE 2 B R NERE SIS — 25, ik
0. HMSNETRRAREEE T AENEEE RS
ik, AR EE TR b 4AR A M R 2R SR
A, ECM GEL XA SR EE R S . Flanagan
et al (2006) WA ERY, HERFHMREREE
BE ob, laminin SHZEEGE o6 HEERMT
MERHAMERITRE . 2k L e s i .
T, e R4 M ik b, AT A PLL,
Laminin {EHABINE BT, AEGRIE 18 = G A2
=, MEAMNTHER AR k.

AIG T, B hES H AT B B2 AR
AR LA B RCE SR AU IR . MR A 0
HLH BRGNS, FEREEETR, EFZERy
30 RELAIHEA GrAP BRVERTETE I IR 40 Mok i
S, MEouartbBE AR R . (RSN E IR M A
R EH R T T E T IR SR, Tsyk-
son et al (2005) WIE, VIEEE UL S5 F 0+
22 [ AR A A o 2 Jn i ek BE O T LUSR 2 3 25
Jlo mFEFDRBGAMEES, g RHAEER
ok, fHASATE  A] ) 2 AR AR S I 8] fR T L
pREe R AR R, T AT R A DU 5 ) A Ak
TS E AR R S A M TR g R R R & A
PRESTFINC AR, # = R AL AR B A3
W, Hith, AU FRRI T 20T BEREMT T FRESHT I
1 A=

WA B A (B B A A AL T BB g I, v
AR Nestin HIFRIEB W FFE, Nestin BRIER

RALENICA DN oG 4 M SR IE LR, 20 R-tub
Il A2B5. GFAP <. HHULFEM, {(RSMCHNEEFRT
B, ERAGES T THERT, X nestin HTE
F £JR L AT A I 2 2 R SR EL 5 1 T 2 By R A
PLIERYARASTY , T I 1o 2K T B A L 5 AR AR
A AR R LR

EEA, BHMMEESE (neurogenesis ) &
3AE B (1) fHE R 40 A T3S FE ( prolifera-
tien ); (2) FEITALE (neuronogenesis ); (3) AT
BT Z A ( gliogenesis Jo MEEIL. ETEBCGTEHE
T G AR AR e W A R B B P 7= A . Bl
AR RAREERETEE T, MRS
SRR BE E R b AR A AR A . AN T R
FEKF TE IR WA R 7E () 40 M R 2 SRR B ik, T
EECE A A AT B B E ( Sauvageot et al, 2002;
Morrow et al, 2001 ), FAHI G4 R A AT M
PrEE TR AR AT L TR LA R AT A RORI 58 45 R AR
G ( Sauvageot et al, 2002; Colognato et al, 2004;
Shen et al, 2006; Itsykson et al, 2005 ). FHH#REEET
2R (p2) stk At EuRI L BAR S (81.74 «
5.77)% (P < 0.05), JLF A 40 Aoy 4k i
e, MB EH (ped, MEITabEE e as AL
T AL B9 T T P o R

KT EE A RO B A A — BRI SSIE,
EPRHERGEEART AR, X RATREZ 2L
RKEFESERMATIERE T EEF. 30
AR proneural 7 T T Nen2 & A basic helix-
loop-helix transeription { BHLH ) P¥% 52 HE - Olig #
SE T MRER LTI i ia B e 4 L)L Rt 28 DL 2 B bF
the EREEET IR, proneural %[ Ngn2 =R
1%, B S RRE THEE AR AR e U A
FERREEER, N2 MZHE T, 3 Nen2 7
Olig2 IR 1) 2 AR B4 A 04 3 ( Britz et
al, 2006 ), Zhou et al (2002 FIZAG W% ( combi-
natorial code ) FEHY R T £ 5T FEE 5T 40 AR 40 47T
IR T AL RBI RGN, A TUCHTEM S TR
M, Olig F proneural Z=FFEH 5, #E&HT A 40
Megrtb ok ia S #2500 ( motoneuron ); 5 Olig Z£ A
%M1, T proneural & TT 3 N4 £k 4 o [B] 25 5
250 (interneuron ); -1 ZE A [F] I 5C A 4 22 i {4 40
O 4k o B R R B A A AR R IR,
Olig Z=EHH B, 1M Proneural ZFEJCH], D58 f
FEE . BATHSEEERSEANMEZENTE
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PR ERIBEEA L Nen2 76 FHI R 2 Ay {4
Milh = RE, 5 oligz HFHEE r#HETHE
&, BBEREEZH TR, Mo beE iz
WS BE, RIETAZ Ngn2 FOlig2 $ B B T2 5 40
Mo, 7R 58 B AR - T B S T Olig2
METEEEM. BT, 5% Nan2 1 Olig2 B9
R, MEaEARE RS R IR A IR P
B R R P E T A MA Z R, AR ARy
Ee et sz i OMNTY. 2= Sl R U2 i

SE M
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