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[ ZE] [HMYELEIEEN RSB B 5 5155500, Bk B @ 7 19 475 5 P 2 68 T 4 g (Bovine in-
duced pluripotent stem cells, biPSCs) & 75 531t K AMIRJZ M 400 . U535 ¥ biPSCs & 7 35 35 Ll £ 2 pR 146, 3
S BRI A Tl biPSCs 76 %8 4 i 204 IR (RA) FI 8 853k £ B (3-Me) 5 SR R b ar Ak S #h 4l i, Lh 3 iR R 4L
s P HOUR [F)55 50K 28 1940 4k 240 i 5 2 IR AR 9 34 RNAL R RT-PCR 77 3 % 1 43 Ak 40 I bl 22 400 i 5 5 i 5 PR 1 3
ik [E5R]Y 35350 biPSCs 42 ¥4 R BRI . b Je B2, JB] ) SR KRV b7, 55 VR i T 41 I 42 95 B A 28 0L, biPSCs B M 8l % il
(AP) e {0 N BH M , 3 F63k SSEA-4 T4 4 S VR 1 & . biPSCs il 13 5 R A 5 504k 76 R 3 Ik 215 S 9 i 4%
P A A 50k Nestin, GFAP 5 NSE FH 4 oft 28 40 i, J BH 4 41 3643 590 R (15. 14 £1.13) %6, (6. 25+0. 35) %6 Al
(5.450.62) % ; biPSCs 78 RA i 41 rh 43 {01 o 2 A0 I A9 B B £ 15 3 J5 3K Nestin GFAP F NSE 41 Jfg () B
AWK (49, 562, 33) %, (16.58+1. 28) % A (13. 66 +2. 21) % 5 7E p-Me i 40 th, 35 Nestin 9 BH 1 40 il % Ky
(42.23+1.25) %, 2ABHRAMNBEIBRE LAEFERYUE B E 2 F (P<0.05, RT-PCR K455 BoR, A
V55 R 3 A5 10 001 40 M 35 R B 388 2 b 2 40 B S5 P B [N Neesein Rl BN -Tubulin i BE L 7= 9 1 BE 5 991 400 485 O 58 42—
. [4538] biPSCs 7ER SN LA [ # £ 40 il & & MG J1 s RA J2 355 biPSCs [i] # 2 40 M 43 1k 19 R AT 15340 .
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Abstract: [Objective) Bovine induced pluripotent stem cells (biPSCs) have been generated in the pre-
vious study. This study was conducted to verify the differentiation potential of neural lineage cells from the
resulting biPSCs under different induction conditions. [Method] The resulting biPSCs were cultured using
the hanging drop and suspension culture method for embryoid body (EBs) formation,and EBs were trans-
ferred into 0. 1% gelatin-coated 24-well plates for attached culture. The attached cells were divided into
three induction groups including inducer-free group,supplemented with retinoic acid (RA) and -Mercapto-
ethanol (g-Me). The marker proteins of nerve cells including nestin, GFAP,and NSE were examined by im-
munocytochemistry staining. The induction efficiency was evaluated based on the number of immunocyto-

chemistry positive cells. RT-PCR was performed to examine the neural cell marker genes glll-Tubulin and
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Nestin. [Result] The resulting biPSCs colonies showed a ball-shaped and tightly packed morphology with
rough surfaces and clear borders. The cells were strongly positive for alkaline phosphatase ( AP) and
SSEA-4. BiPSCs could effectively form typical ball-shaped and cavity-like EBs in suspension culture. Under
the inducer-free condition, the attached cells randomly differentiated nerve cells,the percentage of positive
for Nestin, GFAP and NSE respectively was (15. 14=41.13) %, (6. 25+0. 35) % and (5. 45=+0. 62) % about
6 days after attached culture. There were (49.56+2.33) % ,(16.58+1.28) % and (13.66+2.21) % of the
attached cells to express Nestin, GFAP and NSE in RA medium around 8 days after induction. Approxi-
mately (42.23=+1.25) % attached cells were positive for Nestin protein in B-Me medium after 3 hours in-
duction. RT-PCR further confirmed that the differentiated cells derived from biPSCs could express neural
lineage cells marker genes nestin and BIll-Tubulin. [Conclusion] The results revealed that the established

biPSCs can effectively differentiate into neural lineage cells. RA is suitable for biPSCs induced differentia-

tion into nerve cells.

Key words: induced pluripotent stem cells (iPSCs) ; neural lineage cells; cell differentiation; develop-

mental potential;bovine

WE & T 40 ie (Embryonic stem cells, ESCs) &
V5T 0 FL sh W B R o9 40 e AT (Inner cell mass,
ICM) By—2K4ifi, HEA 2 MR ENRE, — 28
A AR ST AEARSN AT DL BRAE G 5 s — R A
AR E B AREE . BV IG T 240 M 7E 45 0 55 3R 50 F
ATLRE O IRIG 3 A2 B4 2540 . IR IG T4
JH ) 36 2t — T ) A W 2 R AR AR YR T
YO A AR S ST A B AR ) 2 R A R 4 R B
R EE LM B, A M 1981 4 Evans 5 Mar-
tin & 2 ASBFSE /NG L - ) B DA /DN B S D 400 i AT
%1 WA /N ESCsH 2 P2k, Thomson 26T 1998
ARSI SN AR BER AT B 45 1 KR A ZE ESCs &R, Bl
JG G ZAEME T R NG ER#ESY T4 5,
SIANIIE ST E SN N DS e sk N A
Yy ESCs, [H 2 4 Jf R #S7 — kit AN
ESCs &, 3 36 W 3 3 1% 45 19 5 125 Mk LA AR A5 3 26 5
W1 ESCs, i (1) ESCs #5877 76 % H K I H AR
PRI, Ik, R —Fs R R B ESCs 4F
PERYZRE1E T 40 M, i K & ESCs BF 58 Ry 5 2
—, 2006 4, Takahashi 2" | FH 0 i st 2 8 T
0 i 22 8 1 O S B IK A 5% S T Oced \ Sox2 . e-Myc
5 KLf4 5 AN Bk B 27 4 4 i, filf 5 o g AR 9K
137 HA ESCs fetEm Z e th T4 M. k2 h 5 =
P2 8 T 40 Mg (Induced pluripotent stem cells, iP-
SCs), 2007 4F, Takahashi U FlHE R HEN S
WA AR T NSRRI B 5 S R iPSCs.,
JLF- T Yu %5 #8 Thomson 55 46 % §f & H 53 4b
4 Fp I Octd . Sox2 . Nanog Fl Lin28, K] F 18 9% &5
HAWAE T B ESCs ZREMERY A 2K iPSCs. X

Yl A Z R SR R IR E g Y 2
BBV 40 B A 5 19 2D 57 2 B R R R AR 3% B, Bl
RUmcGEE 7 iPSCs BF 58 B HE . H i, A1) FH 2 PR 5% g
FEME ORI HE T TN RN K BRI S B )
B iPSCs 277 A WHF 5T IE I, B 8 57 /) iPSCs
FAEBEA AL ESCs 19 Z Ge M, #2455 % 514 T AT LA
FHEFoR 3 AIR)E MM

PO AL AR AR A B 5+ Al i AR B R W 5 vk
BTG 43 0 i T % R R 42 R 3R A5 4 iPSCs, R
T A Z B T A0 R R R IR AR AR B A A
PO A A LA B A R A SR A DR A ORI AR
], BT AR H A B SO M E . T8
WEFTEE ST 4 iPSCs AT k& Zaet, A 56 38 i
KR 515 G 4 1PSCs 201k R AR 2 1 4 2 2
YA, IF LB T AN [R5 A 75 S 503 L LD T 328
4= iPSCs W5 3 1938 & 4518, it — B WF 58 48 iP-
SCs 150 FL ML B B8 5 SL Al

1 OBR Tk

L1 # #

L11 @mietk 4ifFFHEZEE T 45 (Bovine in-
duced pluripotent stem cells, biPSCs) i P4 1k 4¢ AR}
FR 7 A0 O PR AT S S ) T30 5 S5 2 X 4
JER S 2T 4 40 i 2 DAL i 0 S8 AR AR 1Y

1.1.2 2&&X#H £ xAL4H R (Retinoic acid,
RA, 1% 5. R2625), IJ H Sigma 2 7] ; Knockout-
DMEM K % i (#%5 . 10829-018) | i 4 1fiL 3 (ES
Cell-Qualified Fetal Bovine Serum, %2 & . 10439-
024) .B-#i3 £ B (B-Mercaptoethanol, B-Me, %% 5 .
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B K548 4R iPSCs [a) ## 28 41 i /0355 5 40 4k 9

21985-023) , 1 Gibco 24 A 5 A H 41 B M L 2F 2 A=
K i 7 (Basic fibroblast growth factor, bFGF, %
5 :GF003) . [ 1L 9% #1) il Al + (Leukemia inhibitory
factor, LIF, %5 . ESG1107) . B Bt 5 IR i 4t I
4 (Stage specific embryonic antigen, SSEA-4,1 :
250, % 5. MAB4304) . B ¥t £ & 1 5 57 B Hr K
(Nestin, 1 : 200, 4% 5 : MAB5326) | il #i I Bt £F 4
2 M & A $t & (Glial fibrillary acidic protein,
GFAP,1 : 200,585 : MAB360) | BT #i £ o0 5 57
I B B B0 /& (Neuron specific enolase, NSE, 1 :
200,18 %5 . MAB314), g i Chemicon 2\ 7l ; Alexa-
594 FRid M 9t B 1gG %0t 4t (1 ¢ 500, 47 5.
A21203) .\ TRIzol 37| (1% % :15596-026), iy H In-
vitrogen 2 #l; RT i # & (RevertAid™ First
Strand ¢cDNA Synthesis Kit, %8 5 : K1622), I H
Fermentas /A 7] ; PCR i #| & (EX Taq polymerase
kit, 525 : DRR0O01A) .DNA marker DL.2000 (£ ;
D501A) , g B Takara 2~ #)
.13 2&MHE & # MR 0Pl (Heraeus
Biofuge Stratos, ff [#) , 41 g £5 3% )2 Wi 6] 5 # 5 T
fE& (Forma Scientific, 3£ [H), {8 & % )t B {45
(Leica DMIRB, DFC420 AH#L, # &), CO, fa i ¥
F£ % (Thermo forma 311,32 H) , PCR ¥ ¥4 (Y (Per-
kin Elmeter Gene Amp PCR System9600, 3¢ [H) , £
AMNEE IR 1% % 48 (GeneGenius UVP,EE), —80 C
AR IR VK 4 (Sanyo MDF-383E, H 74,
1.2 biPSCsHIEREETE

Wes 12 A€ biPSCs. i )5 T 38 C LA TR 70 %k
526 CO, M A JEE 25 5 1 76 I 40 M A 5 B 52 28
(Cell-free human amniotic membrane, HAM) |- 3%
I B g W R S AR R4y B 150 ES 9 FBS 19
Knockout-DMEM, Jf % /i1 4 ng/mL bFGF.1 000
U/mL LIF.2 mmol/L &2 #.0. 1 mmol/L JEb
T B AR 0. 1 mmol/L B-#Hi Bk LW, 76 58 T W
020 Jm biPSCs B9 B 25 . IF M 0 2 g C AL
kaline phosphatase, AP) fil SSEA-4 #4174 % 40 g
e G, S HAR W)~ A
1.3 biPSCs m#EZ MK FS 5K
1.3.1 biPSCs # & %k etk ¥ biPSCs 4 g 4 7%
M HAM E#kt 0 2.5 g/L iR +0. 4 mg/L ED-
TA WAL B A 40, B 20 wL (500 ~700 4~ 41
i) Ak T A B % L PN RE (RS B SR 2 dL OB R Bk
Hh HURL  2E IR K (Embryoid body, EBs) . %% # % il
JeJ0 10 g/ L BAfe Ml (9 6 FLIG SR b, JH B 4k

4% 20% Knockout serum replacement (KSR)
1) Knockout-DMEM #5 F2 i CA I bEGE #1 LIF)
ARSI IR 4 B T R EM 1 g/L WA 6%
) 24 FLES FRAR UG BE B 5
1.3.2 biPSCs 694§ XTI BE 40 i 422 B LLF J7 ik
s 5 L 1) b2 20 oA

D A #iE S . WEEA i E CFE YN
Bi 7% 3 (DMEM + R B 53 % 1076 FBS+ & B 43 4k
1% B MWl +10 ng/mL bFGF) F}:35, 44 2~3 d
T 1 WS LS A R A AR AL L I HEAT S E A
Ak 27 e 8 508

2) RA iS4, H DMEM + {& #14 $t 10%
FBS+10 ° mol/L RA % 6 d J5 . #3552 W 4y
DMEM -+ & 13 % 10 % FBS+ A FH 0 % 1% 45 B
Bl + 10 ng/mL bFGF . 4k 22 15 5% . W85 40 i B 25
A

3) p-Me i 4. Sl DMEM + (& #1534
10% FBS +5 ng/mL bFGF+1 mmol/L g-Me i %
24 h, K5 B4 BN 5 mmol /L B-Me A B8 IfiL
W A1 bFGF ) DMEM $: W F XS 2~4 h. 5
Je #8532 45 o DMEM -+ (KB 43 % 10 % FBS+
BB 1 %6 R HEBERE + 10 ng/mL bFGF, 4k £ 8%
IR 2~3 d B 1 IR WA AN IR AR A .

EFIFBE B RKEMe BFHAERBFIEK
DA Ay /N 10O S AR B 0 8 406 22 5 H i T
FE TN B 0 M L 1 A5 RS I A A A Ak 2
5 A 0 R 22 240 AR S A AR B R R A DL
L4 #HEARBFRERSISEENKEN

L4 200 I 25 A8 Ak L 78 0 B F5 AN ) [ Be BORE .
PR B 400 22 5 VP I I 4 P, AR R A 0. 124
Triton X-100 2 {E AL B 10 min, (K405 5% 1E %
112 1 35 A 10 min, in A—$ (1 2 200 f5 /B L4
CME &, PBS i ¥k 3 I, &I 5 min; i1 A Al-
exa-594 pRic B F Bt /b B 1gG 90 —Hi (1 = 500 fi%
Wi Be) .37 CHEHE 1 h, PBS ¥k 3 ¥k, 4K 5 min,
] B 15 BT PR B, B PBS B die — bt F 28R 81 &
TR L 2% I R A G 000 e 22 4 JH R 5 b A B 1 Nees-
tin GFAP FI NSE #3515 0 .
1.5 BEARUFZFEEERNAESSRITHN

B 5 A A Ak 2 % €5 )5 L E B0 T BE AL IR —
PS4 By 10 AP0 BF HEAT 40 M H 8 TS S A
ZECPHVE 20 B 5 S A R A 23 D o 2 R T 3K
K ¢ K e it o0 Excel 80P #E1T .
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1.6 #WEEmBFERUEREEBERERN RT-PCR &
iy

L6.1 3l#hayacit 5 & m MY GenBank s
Bl -Tubulin (NM _001077127. 1) Nestin (XM _
600663. 4) Fll Factin (NM_173979. 3) 3 [H ) £ 51 ,
JH primer premier 5. 0 #4514, HiE S« 1
iR, PCREIWM B4 T AW TR ARRS A
FRA W B

1.6.2 RT-PCR R & 7 HIMCHE BT 575 6 K
(4 EBs Fl 3 FAN [R5 3 45400 T 19 o0 Ak 4 i, ] TR-
Izol B #EHU AL RNA, I F DNase [ fiff &b 21 DA i &

FEH 20 DNA V5 3% SR 5 28 SO s 5 1 eDNA, - DU
B A HL cDNA i #BiAR , PCR 47 3 b 25 20 M ¢ S
bradi 3 A QNN -Tubulin Al Nestin F B, PCR Jx
KRS M EX Taq WW B ECH S &5 K94 °C
AR 4 min; 94 C 28 30 s,54~58 CiR k 45 s
(BIl -Tubulin R 58 °C, Nestin i 54 °C, factin R
55 °C),72 ‘CZEff 1 min, 3% 30 MR ;72 C ZEfH 10
min, Z} Y 5 pl, 28 10 g/ L BRARHE BE
HLUK S AMEER AR R 58 R SR 45 2R . LUE Bactin
B R GEN S biPSCs 1 cDNA B AR Ay B 24X
B OB (RTHAE R 25 AR,

&1 PCR5|¥F7

Table 1 The sequences of primer for PCR
H K ¥ F3 (5'—>3") A BE /bp B R B/ C
Gene Primer sequence(5'—>3") Size Tm
. AGGCGCTCTACGACATCTGC - -

Bl -Tubulin CCCTCGCCCGTGTACCAGT )29 08
Nesti AGAGGAGAACGCTGAGTCATT 537 54
estn TCTGTAGGCTTTAGTGGTTCTG .

Bactin CAAGGACCTCTACGCCAACA 155 55

CTCGATCCAACCGACTGCT

2 ZER 558
2.1 biPSCs WEBELTE
biPSCs REME TE RN I BE 32 AL B S 5 IR

[ a ) -

AT A0 R R R AR RIS AN
W] 1 % B BR T T 5 A 200 AR AR/ N BB LE v (IR
IA) . AP Jefa 2sm fHME (B 1B) , Jf- 5 & ik SSEA-4
S5 Z REVE T A IR A R S R AR I (B 1O .

Bl 1 biPSCs HIJE 75 F A ) 24 R AIF
A. biPSCs 47K 25 (100 X)) ; B. biPSCs 4E 78 AP (5 (200 ) ;C. SSEA-4 % 4 fb e 7, (200 X)) ; A AR R =100 pm;
B~C *ETKZSO pm

Fig. 1

Morphology and biological characteristics of biPSCs

A. The typical ES cell-like colony morphology of biPSCs (100 X) ;B. Bovine iPSCs colony is positive for AP (200X);

C. Immunocytochemistry is posotive for SSEA-4 (200X). A scale bars=100 pm;B—C scale bars=50 pm

2.2 biPSCs [#Z MM ES 4L

biPSCs BIFHEFE 6 d I » I W BR U 198 I £ (1)
IR P 2A) 3 W B 2 d U« 26 IR D B2
R BRI AT 2 48 SR A R B (T 2B) 5 i B i
SREFE 6 d T AN P RS A R 4 0 R
1o R T B0 0 L A0 N GG 2 oy B 22 B 4
Wi 2C). 3 F R [ 5 5 4 P F 4977 78 81 Nes-
tin ,GFAP F1 NSE fHM:41iE (] 2D~F),

2.3 AEFESHEI biPSCs WiFSHR

TERNG AT A 2415 2 W 400 A R 2 40 i 4
8, Nestin 7 EBs WiBEJ5 2 d FFER EI8, HHER B R
BH P 240 i 5 7 s B S 2R 6 ROk B e e B R N
(15. 14 £ 1. 13) %, i Jo IR W55 . 55 9 RIH 25 i
GFAP Il NSE iy 3R 3k 7£ S IR Wi BE J5 28 6 KA
UL BHME 4 M BCAE SR 9 Kk £, B % 2 4 5 8
(6.2540.35) % M (5. 4540. 62) %, H i Nestin
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B R4 4 iPSCs 18] 41 28 40 L (19155 5 431k 11

FHPER 7350 2528 GFAP FI NSE 19 2.5 5 3 1.

2 biPS 41 i 1) A 28 40 i 1Y i S A Ak
AL biPSCs JE 9 R (100 X 5 B. EBs Wi BEAE K 2 d(100X) 5 C. 5553405 (4 i 28R 40 i (200 X0
D. Nestin £l (200 X) ; E. GFAP {1 (200 X)) s F. NSE #&0 (200 X)) 5 —. 75 Ml i 44 i 21 64 1% BH 4 40 i 5
A~BARR =100 pm; C~F kR =50 pm

Fig. 2 Differentiation of the biPSCs into neural cells
A. The EBs derived from biPSCs (100X) ; B. Morphology of EBs attached culture for two days (100X);
C. Differentiated into neura-like cells (200X) ;D. Nestin positive (200X) ; E., GFAP positive (200 X);F. NSE positive (200X ;

A—DB scale bars=100 um; C—F scale bars =50 ym

RA 5520 Nestin HiEFFH 2 KA B EIL,
55 8 R ARIK it N BH 1 4 i A50A B 5wk 7 BH A
(49,5642, 33) %0, Z JE FIR I E 5 12 RIH K.
RA %S5 4 8 XAl kI 8] 3k 35 GFAP F1 NSE ()
BRIP40 0, 55 10 2K BH M 41 i 450 i 22 BH 343 51
(16.58+1.28) % FI(13.66+2.21) %, Nestin Zi iy
BH: R GFAP Ml NSE 4ififif) 3 5% .

A 1 mmol/L 3-Me FUSEIE T J5 - 41 2 & 7 240 i
TRFAR /N B Y 4E . #:°4 5 mmol/L g-Me 1E X%
FWG . ZE A s ERDF AR . R
A ML e 25 R R L B-Me IERES 1 h J5. Af
W2 F] Nestin JHME4A ;15 S 3 h J& . Nestin [H
MBI 2 B R (42.234+1.25) %3S 5 h
Ja DB MIT IR AR T T . & B-Me W55 4 i
G 10855 ¥ TH G218 AR S 3% 6 d JE Ko 2
VBT AUH D B AR A K 3k GFAP I NSE,

ZEA A A FE RO (K D AT AL, RA 5 54
rhobf 2 A AR B 22 L 5 S SR N A T AR T AR
AN ARG DI IE R BRSSP E R R
2 (P<C0.05); 5 mmol/L B-Me HEERE T HRAR
EE SR, S A S YA 2R B H (P<

0.05) . {H 3-Me 3 41l Jf 25 95 % K 15 5 J 40 M 48 5
e UG J1H S L PR AN A 26 X R s R
3E PR biPSCs i 2 40 ML i 3 43 A B 5 5400

60
50 F L b
40 %

30 F

BAEBs;ORA;NB-Me

20F , b b b

Nestin GFAP NSE

FH 40 B 5 55 /%
The average percentage of
positive cells

B 3 ARHEESZEY T Nestino GFAP 1 NSE () £ ik
AR R TN b AR TR /NS S B 3R 22 5 AN W 3
A [ /NG BRI 22 53 i 3 (P<<0. 05)
Fig. 3 The expression of Nestin under
different conditions
Columns within each protein marker with the same small letter
above are not significant differences, while,different small letters
stand for significant differences under the condition of P<Z0. 05.
2.4 MRMEFRETEERNRIE
RT-PCR 253 (] 4) 7R, 7€ biPSCs T AN GEY”
B8 H P 22 20 T R SR R IR AR E EBs A 2 FOR
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5 5 5 1 T 5 5 19 40 4k 41 il (RA-EBs, 3-Me-
EBs) H, ¥ RE Y 3% H bi 22 A0 iy Sk AR AR R BT -
Tubulin (529 bp) fl Nestin(537 bp) . 5 i #H] 45 5 5¢
f—3.

B -tubulin,

Nestine

B -actin

P4 M2 ai iR S A A L ) RT-PCR Al

Fig. 4 Expression of special makers of neural cells
SIS 2 I 7

/N IPSCs 7E 4K 51 id i EBs A S5l & 721K N
TE ST IR JR L YT RE M4k R 3 AN IR 45 25 40 e . % A
/INEIPSCs B Z gt . . Dimos WA &
T35t A% M LS 4 0 2R A Ak 1Y) 82 %7 i 2o ) 2 ik 4
¥eAk Ry iPSCs J » BN 185 5 H 23 Ak R il 28 50 40 i 5 i
42 PRI AR VB (04 Sk iPSCs pk i S N £
BBl A . B Ah s NS iPSCs 38 B 1 2
VT i £ EUe 58 R iE sh ot X e
FEMA N iPSCs 34k AR Z M 22 R AU AR T4
710 SE AR

AR50 2 7 R FH B 25 TR O s AR A5 2R iPSCs i
filt I 3@5 EBs /v S 09 A AR ik 2215 S )
% A (45 1PSCs 404kl AR J2 19 B 22 410
Mi. BAJE M iPSCs RAETEREA K, R FRIL AP
55 SSEA-4 55 T 4il ¢ 5 M R o IR, A 4R iPSCs
R AERFRFEF T Z e TARMIES 54
YreE Rtk

EBs W BESE 2 )5 . F B 4016 19 48 i 08 25 48 4R
B, 4k 22 55 37 B WP i 2 58 () Bl 2 AR 40 B H b
Nestin FHYEAIE R £ . £ RABESH.IEF)ESE
2 K Nestin FFUh 35,45 8 K Nestin B 40 M 5%
Z WfEWHEE 12 RAZ2H K, # BMe ik
S, iES 1 hJ5 Nestin FFEEF235.3 h J5 ik 5] 5
L ABZETES 5 h S5 AT 4R SE T BV L 3R W 4 e
TEMZ A A Z BN P4 7 . X, 76 biPSCs
34K A B2 A0 1 2 B2 R, Neestin 78 346 J5 19 4
LA R IR R R, — AW RE S 5 2 RIF IR Rk,
BT REAERBEERE. LR EHIEIK, RAES

10 Rt %, GFAP 5 NSE [ % ik I} [A] % Nestin
M 4~6 d. TILZTELFHFWHILE RA 5 3-Me 35
B4 i, Nestin £ixAH A8 & 5 0. GFAP 5 NSE
AIFEh 3k . 1 H GFAP 5 NSE B4 40 il R #51R
K. ZETCES Y2 b, Nestin 40 B P 45 51 29 K
GFAP 5 NSE ZH il HPE 211 2. 5 F1 3 £%; 7F RA 41
i, Nestin g BH % 2 GFAP 5 NSE #9 3 f5£.
X ZE B, 7E 4 iPSCs 434k i 25 40 Jf 1 3 7%
. Nestin 3K i 8] B 5, Rk & 0, 8 G E b M &
20 g L4 B8 AR AR

4= iPSCs JE W 19 EBs 5 434k 5 09 240 Jifd 53 1) 4
it RT-PCR &, /£ RA 5 g-Me 5 S 4H Y REY 1
Bl -Tubulin 5 Nestin JH B, HKE 5
gERsE L —8, HIATE EBs Bl . e /4
iPSCs 44t Ay #f 22 20 i, 3 28 43 4k 4H il 7F 73+ K P
ELAT P 2 A B R R T 02 R A0 I s

CA MR, Z 6P 1 4 M 2 1k ok 28 40 i
B A BB R — A R R T AN £ B
PR 3 A A 4 2% B 40 i 2 A AR 5
ARG R AT L 2 e PE T A M S A Ak pR
T2 5 55 =20 R A 2 b 2 A0 A K %) 40 L 1A
.40 bFGF 85 85 5% it — DAk A — s w] B8 1%
) ot 25 AFL 200 6L 5 B S5 o P 20 ML AT R 3 Ak Sy A T il 2
YA . AT 50 7E R I Ak 20 AR R M o R P R
Nestin {E ¥ i A by B M 28 T 4 i b ik 85 1, 7E 26
JVS A s B 43k R S0 2 0F R 2R 38, BB Y i 2 2 g
Fric NSE HAMEE TG 6~8 d FFIR Rk, m#
ST AL A Ak 77 A GEAP BH 1 0 25 15 J5 248 i 1) 1t
], JL-F-5 7 £ NSE [FH ¥ Bl b 28 46 J ) s 1] AR
], 3 S8 3 56 45 S 55 b 0 i il 8 8 % 7 0o R oY 4 —
.

Z2 fe M T 4 M ) b 28 200 L 1Y) o3 Ak 22 R T 4 S X
RA fisp K W 7454 0k SR . RA 7
ZRAFMEH BE Mg SRR EA o EER
FEHITY . WF9E & B, RA GBS 38 i #0078 SHH il %
7 5 1 A 2 0 B I Al i R, B R, 2Bk
PETAIMIAEAR N RA 5 bFGF 19 G i % 15 35 3 o
P20 M i o A 3k 9090 L B AR 5 gk
RA 5 g-Me 2 FiAS [R5 Y%t 24 iPSCs #E 47 7€ 1715
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