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FE: [E6) k154 BCFP X E WA T4t M & ®REF . AL m o fbshae; #@d A EGFP xtip 4
F o AATFICARINE B L%, H ECFP E A R AR M A T AT A BT R E e &, [ AA
WETEMIERBARE, MER 30d ) LAL B ERwE T AR, B FEN T8 RER, & BoFP
HAGANWET M, FHARGETaMEEMb, ARIERIEIE. iF A, K RT-PCR SR T 28
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In vitro Differentiation of EGFP Gene Transfected
Porcine Fetal Neural Stem Cells
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(‘College of Veterinary Medicine, Northwest Agricultural and Forestry University, Yangling 712100, Shaanxi; *Institute of
Biotechnology, Northwest Agricultural and Forestry University, Yangling 712100, Shaanxi)

Abstract: [Objective] Despite the increasing importance of the pig as a large animal model, little is known about the porcine
neural stem cells (NSCs). [Method] To evaluate the markers expressed by NSCs, expression of EGFP by the cells and in vitro
differentiation of the cells, brains were dissected from 30-day fetuses, enzymatically dissociated, and grown in the presence of
epidermal growth factor, basic fibroblast growth factor etc. Porcine NSCs could be grown as suspended spheres. Plasmid containing
EGFP gene was transfected into NSCs by lipofection and selected by G418. The positive NSCs were abtained. NSCs were induced
to differentiate into cell types representing each embryonic germ layer, including cells of adipogenic, osteogenic, myogenic,
endothelial, neuronal and chondrogenic lineages. [Result] Expanded NSCs and differentiated cells were banked or harvested for
analysis using reverse transcription—polymerase chain reaction (RT-PCR). Cultured porcine NSCs widely expressed Nestin, NogoA,
DCX, CyclinD2, CD133, Hesl, Oct4, CD-90, Nanog and Sox2. NSCs were differentiated into astrocyte (GFAP"), oligodendrocyte
(GalC"), neuron (NF', NSE' and MAP2"), adipocyte (LPL" and PPARy-D"), osteoblast (Osteonectin” and Osteocalcin®), myocyte
(myf-5", myf-6" and myoD"), endothelium (CD31*, CD34", CD144" and eNOS") and chondrogenic cells (COL2A1"). [Conclusion]

This study shows that porcine NSCs are broadly multipotent, thus, may be useful in porcine cell transplantation studies potentially
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leading to the application of this strategy in the setting of nervous system disease and injury.

Key words: neural stem cells; EGFP gene; markers; differentiation; porcine fetus
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[0 LY MAT40 (neural stem cells,
NSCs) 45— HA BRI B w2 10 704k
TEREMIAIN . NSCs HIRIL, RMAERFERE A E,
Pri&idg 240k “ AR 2 A Mo A o] P AR BB 1Y) 45
XA RGBSR . IBRATPEBIE G TT LAGR A
WA R B M A RS . LT BT
FUHENE 11989 41 Anderson %5 B SR HR Y T AT 40 A
MM, i s B sE Uk sE NSCs If7AE, BiJE
Cattaneo'”!. Reynolds™. Gage"fil Temple!'%5 /35 1E
Nature ¢ Science b6 744 55 NSCs [ &L HA 6
FEPEMR . AT AN RIS RGN IR
(R~ BRI, KB 3 A e A A2 R 9500 b A
e 2R 40 v I S Le S A A1 M 1 2 H sl/b B 80, X
LA N AR AREBE, WehLBITHERWN (A<
W) FBERERTH . BT AR T A0 ke A I AR ey
PERBEAEARSMA AT RFSE A, A 2 7ML RE,
25 N Z AR — R RE AR YL AT 45477 503 A2 1 Hh A i
e A SR IR AL NN A A T N AT D pE
Snyder 25V iR ) LA il 43 25 H A2 40 i - i Dt
FEFEAKE PN S, ARefeis . 1IT%, =
T S TR ZUE Ny —AIF = 3 R
RIAPZE AR, I SO E T 1R 40 M3 R A 0D B /N i i
2 JUIRAT PR AR PE R JUH R o 4% R R S50 AV o i
ST AN oy B BT K AT TR, sk A%
SHNZ T4 M 3 o AR DGR 32 AT TR, Mor
MEEERIFST T AP T 40 I AR I 1 77 0 A1 5 DR 36
TROT, o o o 2 A 1) 5 S A AT
TN 24 Rk, ERAMNIIE R THES B4
AN FH A 28 = 40 I % R AT i e o P s« i 4 o 2
B~ PR Ractlnt, hixais R g e bR AR
PR (A&t FEWR. BRI LA
KPR RGeS AT SR R, R T
SN RN A 5. B, WA 4R e th -1 R
Z O & e ARG R, RIS ()32 3) D) R
WAEE . BiFEAE. {HaE, NSCs BN ki 3)vF
Z ), WHATEE A NSCs [FIRIR . RRPERF 7T L) I
RN b, AAAAE % Z 1) 8. Ban, NSCs [
FU~ NI FHIREIA IR A J s 52 31 40 RS 1R 52 Wi,

JLKH 5> NSCs MG T4 ks 3= otk . JRIRT
MMA PR BTE, Ho— RSN SR 16T AN AE
TR IIGIR T ZEZ ARG, H ok AZ&abar
ORIBET R L. RHZFEKUE NSCs BHATHIFURE T
HleHm 8, —HFRAKR, HIRRREER AR,
T4, UMDY S SR IR G N, S RIS h
WA I TR AFIE A m - IGIT ORI D) 55
SRR, WA AR B B R G B IR R LR B
T 2EH I, T ) NSCs BEAT 5 4T 2 IR AT
5T, DUHHAERR N TB] N I SR Rt e . AEIR R X
RN FSRH T R, st ics
fath. B I RA W ESR Bi B A
SN ¢ (R ST VTR S N TR
Philip %W X3 AT gl b7 T O
W UIN 8 Y AU H 152 3543 EGFP (enhanced
green fluorescence protein ) K41 2 41 Jf JF ) L B
PHF . WHEANZ 10 kiR s IS EGFP X fiEs
TN AT ARl AR S ME BRARE . LR P 1 DG [
8] A BEGFP 1E Ay s bic i 14 e b AT 7R %
RIWT TS Femitt, R F A8 ol 2 T 40 g it ar N R 9
VRTINS S, R AR DT TR i i S
Bl A ARLRAIE o
1A%
1.1 FERF

PR UL AN, A0 B 2 [H Sigma AW
EGFP KM itk (pEGFP-N1) . G418 Il [{ MBI 2%
Ho FEE (Matrigel ) o« HZL-O ey BHE 7RI
1k Lipofectamine™2000 I 1 Invitrogen 2 ] o
111 WETHEESEEFRRET R EEEA A
fit: 98 mmol-L" Na,SO4. 30 mmol-L” K,SO4. 5.8
mmol-L"! MgCl,. 0.25 mmol-L" CaCl,» 1 mmol-L"’
Hepes. 20 mmol-L" #i#iHi. 0.001 %MZLA 0.125
mmol-L" NaOH. Wfti: 20 ml JERIEZRIN 6.4 mg
PR A 200 pl AR FIF. IRZ M 6 ml JEAil
WO 60 mg AL FE AT 60 mg [ R
o P& 9 ml FERIWEOAS N 1 ml IR B, i
BiFRM: 500 ml #HER5 9 (Gibeo) ¥NA1 100 U-ml™ 75
7 100 pgml HERE Z A S ml 100X L-B 2B .
it &5 IR - 48.5 ml BRI RS SRS N 1 ml B27(Gibeo)
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F10.5mIN2 (Gibco) o SEAREFFM: 10 ml fifi 55557
VRN 10 pl EGF (100 ng-pl™) (Gibeo) 1 10 pl bFGF
(10 ng-pl™  (Gibeo)
1.1.2 WETHRFFRETREERAN HFH
IEEF2: DMEM (GBI %851 100 U-ml' 358 2.
100 pg-ml™ HERE Z A 10% FBS 20 4H i o) [ 5 79
AN FBS) o PRSI 90 AR FRI08 0 10%
FBS 125 ng'ml" NGF. FRUi4niuis Fu: s
WA 1 pmol- L™ HIZEKAA. 1 mmol-L™ 3-S5 T FE-1-
FHEE B4 (IBMX) « 10 pgrml™ B2, 0.1 mmol-L!
ElEdE % C AT 60 pmol L W[5 . Bl 4il s 5
Wi KRB IR N 100 nmol- L' HuZEKAL L 10
mmol-L'B- & H A 50 pgml™ A2 g% C. W4
M S R RN 3 pmol L S-B A% TE .
B2 AN LS 3. N R A S R (Clonetics) 8 T
10 % FBS. 100 U'ml” ## . 100 ug'ml" #E5 2 H 2
ng'ml! bFGF. %CH410% S : DMEM CEpi)
(Invitrogen) ¥ 1N 2 pg'ml™ L-23 2 Bt (Invitrogen) <
100 Uml' 35852, 100 pgml! B %, 1% ITS. 100
nmol-L™ #ZE K44 . 40 pg'ml™” -2 50 pgrml” /2
E4EA % C. 10 ng'ml” TGFE-B1 1 100 ng'ml™ IGF-1.
1.2 EZENUSH

PCR 1 (MD) , 706 BETh R 5 AL 5 B0 bl
(SIGMA) , BERMG T RE (UVP) , CO,fHik
B IE 8 (Thermo Forma) , IMT-2 #HZE{HE W14
(OLYMPUS) .
1.3 ¥ERR/LHE TS BIER

FARRLENE 30 d FIFEMLNAZL, A 4 ml
A, 37 Ciffk, HILZLRYIHK XN 2 ml #
ZOEWORT 2 ml IRZE 1, 37 CHEE 2 mins FERE 20K
WES B0, N 2 ml &R, BJL N
BLOVE ARG ERB SO BB R, NN 1 ml 584
BRI R R WO, R SR Y o 5Ok
LN . K AT IR 5 X 10 AN mI ! BEFh T
FZNALEE TR IO 2 ml 58 2355700, 75 37°C 5% CO;,
FMURIRE S N 5%, AERIE RS, B2 d ERTRM
HHVR I 10 pl EGF (100 ng'L™) F1 10 ul bFGF (10
ng L) 5 3 d LUS AT LUK BBk Ak 43 258 s i
WA AR 3%, kA s AR A, R
kiR
1.4 J% EGFP EE S NHZ T A

F NG Bt 035 & EGFP JERf ik, H2 S
AT, 24 G418 Fiik RGBTy . 5 4

J7EAE R AR 2000 G500 B EH AT, KB gL 4
T 37C. 5% CO,B:3=46WF &, 48 h )5l G418 fi
%
1.5 METHIKINE BIFESHL

HG A2 B 0 AN 2R 3 AR SR IR 2 T 40 i
BeRpT 24 FLEGIRMG 0 BRI Ah 2 A0 s T el
A T R A . NI S R
20 M5 IR R B AN RS SR A T 4l L g i 2 4
M. RN . LGN A A A
A T IR P RBE B 1 (SR i
A0 A, WIELLUT J7ETE 5% CO,. 37°C. 1EANE
FERIRE FEAR T Al AT S R 35 . MR
B 3AER, NI TG RIS, 3
AR IR S AL 2 R, 5T 2~4
JEJREERA A, A RT-PCR H AR K & 40, A8 el
2540 AT 22 A 40 0 (1 2R T o s AR SR R R 0k
AN A 3 X 10° NI /em? ek, X
BRI 2 d 5 R S IR AN M I 4 e :
LA 3X 10° ANl Hg/om® BeFh AT 5 T 15 9% B5 R E A 15
RIS FHMAE-O By lm NG i o >0 B 40 .«
LA 5 X 10 NI f/ALEERY, 5 TR 7% 21 do S Ll
Ji s BB R A, LA 3 X 10° N 4iHg/em® $2 51,
S AT I IR 97 12 h )5 S ki P 7 24 h,
PN I IRk B0 5% 4 JH . M e . %
FEWUTFE T, LA 3X10° AN g /om?® FERP 1T 5%,
5 2 d 478 bFGF. MU AR 4N B 3X10° 440
a/em® ekl AR 2 H.
1.6 #HETHEINESHMAREE

F| ] RT-PCR (reverse transcription-polymerase
chain reaction) AR #4641 LA 2 431040 e )
AR & B L mRNA 1L . NS R R
Kl B-Actin. RT-PCR #AEDEREARUI T H Trizol ik
A (Invitrogen AR FEEAFIZIAITS RNA; £4b
e s )5, 3T RT-PCR M, K Superscriptlll
(Gibco BRL) 7@ %% cDNA; LA cDNA 4
B4 LR AL HEIT PCR 9719 (4l GeneBank 1)
cDNA F51, AR primer 5.0 311514,
T B TREARGR ARG « 95THAR
5 min, 94°C 48130 s, 56°C (5 MANIAIE KILE IR
AN GBK 15s, 72°CIEf 45s, (3 40 k)5, 72°C
FEAH 5 min. PCR F=HILL 1.5% SIS BB b AT 23 8,
AL LB Qe 0 )5 10 R AMNBEIR UG R EEF 3 M P 4%

e

o
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2.1 37555 EGFP EEHL T4k

MIERE LI HZA T 4 s A3 B P 2 40 0, B R
JROBR, 3K L0 i 35K 53 70 8 PR 40 B R DA vt e 25
Fige, AR SUR PR SO ek, g1 Bk AR

M %75 DNA #7ig; & A-J M % 50 bp #%ic: 50, 100, 150, 200, 250, 300, 350 (3% ,

100, 200, 300, 400, 500, 600, 700 (#5%) , 800 bp

COBCHUN, LTG0, Prthls, TR, et
s NogoA. DCX. CyclinD2. CD133. Hesl. Oct4.
CD-90. Nanog il Sox2 KA (K 1-A~1J) , Nestin
FeikaEBAYE (B 1-KO o e T4 i s 2 d J5 i G418
HEATORE, BIvEan e KARLE, BHiseT:, PHIE4
SRR, TE R PEA fEk . A EGFP

M CyclinD2 CD133 Hesl

400, 450, 500, 550, 600 bp; K KM 2 100 bp Fric:

M indicates DNA markers. Fig. A-J M was 50 bp Marker: 50, 100, 150, 200, 250, 300, 350 (the brightest), 400, 450, 500, 550, 600 bp; Fig. K M Jj 100 bp

DNA Marker: 100, 200, 300, 400, 500, 600, 700(the brightest), 800 bp

1 NSCs FE#HrASHEXERE RT-PCR =Bk (B T TR, 2478 bp)
Fig. 1 NSCs markers by RT-PCR (Sizes of PCR products are shown under the figures)

SRR ARk, FIRETR (B2 .
2.2 HETHIENS RO LEE

)P40 204k : NSCs MEBEJS 34k, 345 40 o
MO R IF I 2E (B 3-B) , WA B BO BT
KR, KIEHEA ISR, S A
SLTMFEIER (K 3-C) , FaMEgn i  ACRHES
(K 3-D) o 7rfjagniideik GFAP. GalC. NF,
NSE 1 MAP2 S5 & A0 ks et br s (8 3-E~D
gL, AASME S NSCs 1] LLAME A B IR m 4l
Mo (FRik GFAP) DRI (Rik GalC) Higf
ZIu4i Ml (K& NF. NSE Al MAP2) , Uil NSCs
AIFEAR AR 3 Bl e 4n

IR W40 04k : NSCs %301k 7d, D %dif
e BLAN N TR 14 d i, JRAN/NIRTR R AT K
KIGH, 040 MR oe A pe e s o Be R 21 4,
A P FEIRN MR (B 4-B) , Feligii 24
RICEMAIRTE , W2l O et R lgii b4l ta (18 4-D),
IR WA B AE N 2l O JeapiyE (K
4-C) o UG 4 i IE LPL 1 PPARy-D %55 i 41
J e T AR S B G KL (B 4-E, F)

) B A TR R TR AR R T R gR 2 M,
TN R D Z MAE (B 7-B) o kg
Jiti ¢ 1% Osteonectin F11 Osteocalcin 25 il B 41 iy ¢ 1 b s
BAHOCHE (K] 7-C, D)

) LAT A A 2 T4 i 4 S5-I 505 3
J, K ERE, KR (B8-B, C . b)E
TINERIE myfS myf-6 Fl myoD S5ELAN ML 2 THI bR &
BRG] (K 8-D, E, F) .

Ira) P 12 400 B A0, - 440 R i (52 J 20 3 v J AR T
SN SR AR A0 Mg, RS IR ERE, TE UM EEIR
Wk 2 (RELR AR, Ry s A, TR RO RS A
¥y (B 7-B) .« 0 R I41fd%3% CD31. CD34. CD144
M eNOS A5 K2 40 iy 5t x ik (&1 7-C, D, E, F) o

R AL PR TS S5 R 12 h 5D
HMRE: 24 h 5O GEE, U EE A1 58 AR K AR
B (K 8-B) ; W' 1 )G, KHRIZAI4 M B m
WEMNZ AR L (B 8-C) 5 T2 MG, K
oAl CAR R A (B 8-D) o XA 41 e
BRI (B 8-A) o UGN RIE R 54+
PEbrd COL2A1 (K 8-BE)
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10X.A: Hi3£0h; B: 3% 1d; C: 59 2d; D: ¥F3di B HF4ad F: H35d
10X. A: Cultured for 0 h; B: Cultured for 1 d; C: Cultured for 2 d; D: Cultured for 3 d; E: Cultured for 4 d; F: Cultured for 5 d

2 % EGFP £ [E NSCs #8155 (YOG R T

Fig.2 EGFP gene transfected NSCs in culture (under green fluorescence microscope)

10X A: WA B, C, D: RGN (C, D ASOCRME TR ¢ E-I: #hEa R Ar S oAl AL Al RT-PCR ) ik 45 R (B
FoRFEYIKSE, BN bp) 5 Ml 50 bp DNA FRid: 50, 100, 150, 200, 250, 300, 350 (I5%) , 400, 450, 500, 550, 600 bp

10X; A: Control group; B, C, D: Treated group (C, D. under green fluorescence microscope); E-I: Results of neurogenic markers by RT-PCR (Sizes of PCR
products are shown on the right of the figures) ; M indicates size markers (50 bp):50, 100, 150, 200, 250, 300, 350(the brightest), 400, 450, 500, 550, 600 bp

3 NSCs iFEZH L At 4HA

Fig. 3 Neurogenic differentiation of NSCs in culture

M LPL PPARy-D
g | 'r,l,_.- = '}

O BN
. B =\

& . " R l LI
- l . ". l. . Y “L'
By G T RN .

+ .. - \ s 4
3 = 4 - s &:’}il ’t'q!. € "".l :
A, C: XTHRA41M; B, D: WRIG41M; A, B: 10X; C, D: W4 O Yeff, 20X E, F: FRA4IM RN bR AR BH G K] RT-PCR 74 HL ik 45

(KABFRR WK, #4685 bp) 5 M4 50 bp DNA #RiC: 50, 100, 150, 200, 250, 300, 350 (fg25) , 400, 450, 500, 550, 600 bp

A, C: Control group; B, D.Treated group; A, B. 10X; C, D: Oil Red O stained, 20 X; E, F: Results of adipogenic markers by RT-PCR (Sizes of PCR products
are shown on the right of the figures); M indicates DNA markers (50 bp):50, 100, 150, 200, 250, 300, 350(the brightest ) 400, 450, 500, 550, 600 bp

~

El 4 NSCs 5545120 Be AR 4 AR
Fig. 4 Adipogenic differentiation of NSCs in culture

Osteonectin __Osteocalcin

D

20X, A XA BAAKA (FORRMBTRAD ¢ €, D: B AMRIARS AT GIEIN RT-PCR =ik a5 (BAEC T RN KB, S0
bp) : M4 50 bp DNA #£id: 50, 100, 150, 200, 250, 300, 350 (igZ%) , 400, 450, 500, 550, 600 bp

20 X. A: Control group; B: Treated group (under green fluorescence microscope) ; C, D: Results of osteogenic markers by RT-PCR (Sizes of PCR products are
shown on the right of the figures); M indicates DNA markers (50 bp):50, 100, 150, 200, 250, 300, 350(the brightest), 400, 450, 500, 550, 600 bp

B 5 NSCs T 5k B4R
Fig. 5 Osteogenic differentiation of NSCs in culture
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10X, A: X4 B, C: WA (CAZOCLRME TR ¢ D, E, Fo JIMMRIFRE SR RT-PCR P sk 4 R (A BT RoRr= K
B, B4 bp) 5 B D.M 24 100 bp DNA #5ict: 100, 200, 300, 400, 500, 600, 700 (#=%) , 800bp; E E, F: M 4 50 bp DNA Marker: 50,
100, 150, 200, 250, 300, 350 (dws%) , 400, 450, 500, 550, 600 bp

10X. A: Control group; B, C, D: Treated group (C, D. under green fluorescence microscope); E-I: Results of myogenic markers by RT-PCR (Sizes of PCR
products are shown on the right of the figures); Fig. L M indicates size markers (100 bp):100, 200, 300, 400, 500, 600, 700(the brightest), 800 bp; Fig. E, F M
indicates size markers (50 bp):50, 100, 150, 200, 250, 300, 350(the brightest), 400, 450, 500, 550, 600 bp

6 NSCs S L AL
Fig. 6 Myogenic differentiation of NSCs in culture

M CD34 M CD144

204

10X, A: X4l B: W04l C, D, E, Fr RN bREEANKIER RT-PCR ISR (B FECF 3o WK, 48 bp) 5 MR
50 bp DNA #7id: 50, 100, 150, 200, 250, 300, 350 (#5%) , 400, 450, 500, 550, 600 bp

10X. A: Control group; B: Treated group; C, D, E, F: Results of endothelial markers by RT-PCR (Sizes of PCR products are shown under the figures); M
indicates DNA markers (50 bp): 50, 100, 150, 200, 250, 300, 350 (the brightest), 400, 450, 500, 550, 600 bp

201

7 NSCs 555 L2 A K 4R
Fig. 7 Endothelial differentiation of NSCs in culture

COL2AI

10x. A: XA B, C, D: WA GOLEMET FEA)D 5 B WE AR S SRR K RT-PCR IR 4E R (BA B R K, Bpr
S bp) 5 M 4 50 bp DNA #5id: 50, 100, 150, 200, 250, 300, 350 C(I5:35) , 400, 450, 500, 550, 600 bp

10X. A: Control group; B, C, D: Treated group(under green fluorescence microscope); E: Results of chondrogenic markers by RT-PCR (Sizes of PCR products
are shown on the right of the figure); M indicates size markers (50 bp):50, 100, 150, 200, 250, 300, 350(the brightest), 400, 450, 500, 550, 600 bp

8 NSCs IEF4 L B 4HAf
Fig. 8 Chondrogenic differentiation of NSCs in culture

Phes T e, A, e T
AP AL AT DS HIbRIL, W01 Sox2 F1 Hes1"™',
cyclin D2 {EREAN NIRRT VR 40 0 b #04 2eakt

3 it
W T AL — B AR B A 2

TG~ AR TN S 2 S S A M A (R A . BRAE
NSCs it NSCs FRIfbrid 715 7 R B
DRYE . PR (Nestin) S0 M0 B 285K 1,
e ez, FEAEMA TR, BEE M
2T AR ET AL, Nestin k955, ol fH+

Schwartz 4% £ % #f 28 Fi 44 40 i o A 0 2 ) AR il A
B-Actin. NogoA. DCX. CyclinD2. Pbxl. Vimentin.
Nucleostemin. Hes1 F1 Sox2!"*, At 534 21 105 it
JUAR T2 M 3 AR i BUAH G HE AT NogoA. DCX.
CyclinD2. CDI133. Hesl. Oct4. CD-90. Nanog F
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Sox2, Nestin FiXuPHM: . Octd. Nanog Al Sox2 A& iff
TR T A0 B R R A s 1) 3 A BAT ARk 1) A s A
T, XHERFAN I 2 B TE R LAY AT 4 i
T T — R IR e sk DAL 1 R4 i 4 7 e 22 DR 1) 26
1k, AT RESE L 7 1 R 4ERF H A IR TR RE .
5140 M A B IR IR B — AN R TR A R TR
Jo WEFEIA TG ROZ T Octd (2RI R AR SEILN .
Pl Octd I FE 2D ez — & — R 5040 e 71 A
TR L KR I B R Hr . Nanog PR (2 3144
M B R FE T FE LA T . Nanog A& 58T KL —NE
YeEF ES 400 B R AR FE A Re ok v R AR R
() s DAL, B T s 49 ) R F - Cleukemia
inhibitory factor, LIF) &4 FlH JE & 1 (bone
morphogenetic protein, BMP) #&4%, 4 Oct4, Sox2
JE TRV T 400 P 4 i U 4 10 4 0 T U)o S R 7
Sox2 J& Sox JER FKIEI— At T EfE IR
KA PRE AT SRR B 55 2 PR R A ST
A OCBRE AE T, NS RS T ke BRIz 1R Ok
P, D90 (Thy-1) 1 JF141 -5 A A4 i b ic
VI AT AN e Fp AR D 33K, Yang Z5PUAEWF ST TR 4
JLZ B CDOO™ 4 i H AT Filses T4l Mtk i, 2 )5 X
T o0 e AL 2 5 e i A A I i B T R B
CD45-CDO™ 4l Jifg Ay JHH 140 B R i 40«

P TORE e MG IEAL RS (NSE) JEph & o
NI A M TR A T — R R T B e, FRAEE TR
i 28 ST RN EE Y o i AL P, PR TO KRR e kb
WM IR ERRTYER T (GFA P) & T =R
LR IZRIGY, N R TAn y SerE  t A
WG RN, FEIR LA E 40 i ] LLor b o e s i
il (Ki& GFAP) . DRFANNM (kL0 ph
22WilE GalC) RMZ T (RIAFIAL2 E T NF,
NSE F1 MAP2) , #t#] NSC n[# A ksl 3 Fhaie
L. HEIR LA T4 RIS IR T 40 M ik lg 25 1
Wil (lipoprotein lipase, LPL) Fl1 PPARy2D %5 /ig
U5 4 Mo 2 i bR & A OCREN . B ERE A
(osteonectin) HIZAF4E AN e ai i 0H 400
bR AN A MR S A . AR S R BN, G L
fl 2 40 M ok UE I R 4 i R A B E A
(osteonectin) FI'H 452 (osteocalcin, OCN) 25l
0 10 2 T bR 25 BURH DG HE DA

WLk € R K (myogenic determination gene,
MyoD) FKEH 4 MR T AR myoD, myogenin
(myf-4) , myf-5 F myf-6. HT S-S I% M2 s

WEAZTE I IR T kg, B RHEEER, el el
X} NSCs ] DNA Hr— 2L fumsne 4% 11 2 AR AR,
B TS IR AN L R R P AR g
BoR, FENG ) LARE T 40 MRV LA fRIE myf-5 .
myf-6 F myoD FENUAH MR bR & BAHOCHE N . =
SO BRI RAR T AN AE bFGF %5155 FRIAN Y
Y ffabrs CD31. CD34. CD144 FlA fz—4 AL & & H
i (e-NOS) P, AHWFstst R EIR, HHRILAE T4
JROACYE () A B 4t e ik 9 e 4 g b &k CD31. CD34.
CD144 11 eNOS. 11 it Jsuks S P 35 5 HE A Col2al CIT
BRI ol FEERD) & 3R 40 i 384 5 I A mT ECAR
COL2A1 (11 KI5 2 4B 40 R e e kb s 2
FZ—o AWFTUERM, MR LRINA L5 Bt ph e
40 AT IR AR S A S, Al R AR R
PEbr& COL2A1,

IR LR DO 1 (EGFP) & — Rk 5848
RGO A, It GE 35 1%, B 45
T8 AL TR RMOBIPE SR A, G T4
Jif 5 R s AN 1 5 A RS B A M s R AR I o AR TR
R W], EGFP MG LIRS T 41 N IR I3 IA X 4
MU AR R B BA AR, XK, EAMEA]
DAAE g —AN ki R0 FH B ks ic 4, 1o Bt 584 T LU
FERAMEKTPREWRILY . XS, N
EGFP 14 KA R Efbric T4 RS RO BP9 25 5
T IRSILA

Zr PR, AR P E OO R ) LA 24
M2 ) I REREAT T B R HIWESTs A6 B A Ik
UESE T g FUAREE G AN EGFP X} NSCs 43k 354 W
WA, w] DR IR A 4 EGFP 1 7 vE il
TR LM T40Me, ) NSCs (KK Py IB BRI 7T 4% 51
T RRAR R AR QR g
NIRRT, BB FMEE NSCs 1) 2 IR

vy
FHo

4 i

WA LRI 70 B 28T 40 L BAT T AT PR AN
ANk, AT RAT A BB BRI R 4l
JEFRE, 10 H NSCs RethRsE, o TR &y 1Y, 4sk
FARETRAN TR R A S s BAT 22 1) I3 AL e, 2 IR f%
AR AR L R A7 0 M (A3 T JE WL S s, 22 180 34k
WRDUNROENE, 7EA L TR HA R AN
sto ATLL EGFP X2 T4 gt T hnic . J8Ex, H
TR T A AR A AT ST
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