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Fig.1 Cellular morphology observation( x100)

(a) Primary BMSCs cultured for 3 days

(b) Primary BMSCs cultured for 7 days

('¢) Primary BMSCs cultured for 12 days (d) BMSCs at passage

1 cultured for 3 days

Tablel

(e) BMSCs at passage 2 cultured for 3 days

(f) BMSCs at passage 3 cultured for 3 days

%=1 RT-PCR5|#FFIRF=HK/N

RT-PCR primer sequence of target gene and product size

A

Gene

5191F 51 PR/ (bp)

Primer sequence Product size(bp)

B-catenin

GDNF

BDNF

nestin

GAPDH

i 5'-CTGGTGACAGGGAGGACATT-3’
N 5'-TGCACAAACAGTGGAATGGT-3’

37 5'-TGCCCGAAGATTATCCTGAC-3’

442

i 5'-TCAGTTCCTCCTTCCTTTCG-3' 264
FJi% 5'-GCGGCAGATAAAAAGACTGC-3' 238
N 5'-GCAGCCTTCCTTCGTGTAAC-3’

37 5'-ACCCGGTACAGGAGTCTGTG-3' 456

i 5'-AATCCCCATCTACCCCACTC-3’

i 5'-ATGGGAAGCTGGTCATCAAC-3’

N 5'-GGATGCAGGGATGATGTTCT-3’ 440

2T EGF 4, Mt o4 BT st [
ZIINEZ&) RS AN okE N OV i el Ry i

B, TR] 5 BU A AR
U e as

Gl X (P <0.004 2) ,bFGF 41575 (141 .EGF 41
45 ECGF A B ERAFEIFE L (P <

YR 22> 5 1988 AR o A 53 32, 70 B A0 AR 4B
MG [ A7 TR 4 (] 2a-c) o 25 EH2H 5 IS (U 40
BB LY (78 EGF 41 GFAP PH %2 &5 F NSE, i
bFGF 1 EGF + bFGF 4 NSE FH%: % & F GFAP( [& 2d-
i),%5 941 . EGF 41 .bFGF 41 & EGF + bFGF 41 /) NSE
BH: 2 4 B4 6. 52% ,9. 33% ,40. 00% , 50. 75% ,
GFAP [H P 2 4 51y 5. 79% , 19. 28% , 31. 02% ,
41.13% (& 3) ;EGF + bFGF 4 NSE FH: % i, 5o
41 EGF 41 . bFGF 4l b 2 R A G it ¥ B X (P <
0.004 2) ,bFGF 41 5725 (441 . EGF 41l 4% 2% R A 53t
FRX(P<0.004 2) M7 HAH S EGF 4 L2 5570
B2 (P >0.004 2) ; GFAP A% R R & EGF +
bFGF 4H fx  , 525 9 4H \EGF 4 \bFGF 4 4 25 S A

0.0042),
2.3 RT-PCR #ill%

B2 3 A AR G HE BR nestin 7E bFGF 4 | EGF +
bFGF 275 141 J EGF 40 g #345 ,EGF Ak F= [
H, 2SS E X (P <0.05) ,bFGF 41 5 EGF +
bFGF 4 [W] b3 25 R g i1 2# B X (P >0.05) . {5538
BEAHRTE AR B-catenin , BDNF 7£ £ 2] 2 38 3 t4 9%, EGF
4 \bFGF 4] [EGF + bFGF 4l B E B T AU ER AL
P12 Y (P <0.05), H EGF 41 bFGF 41 % EGF +
bFGF 4[] Lb 45 25 5 4 Ge it 2% 3 L (P < 0.05) ; GDNF
7 bFGF 41 EGF + bFGF 41 1 2 55 F25 (4 fl EGF 4, 2%
S B X (P <0.05) ,bFGF 4 J% EGF + bFGF 4]
] LA 22 A Ge it 2 7 (P <0.05) , 25 A4 Fl EGF
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Fig.2 Cell morphology and immunohistochemistry after induction

(a) Group EGF of BMSCs induced for 7 days( x 100)
BMSCs induced for 7 days( x 100)

BMSCs induced for 7 days( x200)

of BMSCs induced for 7 days( x200)

(b) Group bFGF of BMSCs induced for 7 days ( x 100)
('d) NSE immunohistochemical results of Group EGF of BMSCs induced for 7 days ( x 200 )
immunohistochemical results of Group bFGF of BMSCs induced for 7 days( x200)
(g) GFAP immunohistochemical results of Group EGF of BMSCs induced for 7 days( x 200 )
immunohistochemical results of Group bFGF of BMSCs induced for 7 days( x200)

(¢) Group EGF + bFGF of
(e) NSE
() NSE immunohistochemical results of Group EGF + bFGF of
(h) GFAP
(1) GFAP immunohistochemical results of Group EGF + bFGF

®2 #57d ZAMWXEE mRNA HIFRIZKF(n=3, x£5)

Table 2 Relative expression of related mRNA in each group at 7 days after induction (n=3, x +s)

£ 51| Group B-catenin GDNF BDNF nestin
y=E) 0.27 £0.04 0.43 0.01 0.22 £0.01 0.46 £0.02
EGF 41 0.64 +0.05" 0.49 +0.01 0.37 £0.00" 0.17 +0.01"
bFGF 4 0.97 +0.021? 0.94 +0.04"? 0.70 £0.01"? 0.79 +0.04"?
EGF +bFGF 4 1.09 £0.022% 0.87 £0.0202% 0.87 £0.0212% 0.78 £0.031?

1) Compared with group Blank, P <0.05; 2) Compared with group EGF, P <0.05; 3) Compared with group EGF, P <0.05

3 9 it

1968 4 Friedenstein"> B ¥k 43 B FE 4534 T BMSCs
R AR LR LA I 3 O LR BN B A S
T P54 B T BMSCs™ |, BT 51 iy BMSCs H 4
DU R (D)5 07 1 2F ZEAE 240 TR 285 5 QTEARTERS 57
SRMETR W2 ARG R 5 (3) 201 2 1 B ik o 3% 18
- CD73 ,CD90 ,CD105, Tfij A2 ik 1% 1L 5k P Rz 41 Jfd 2% 1
4%F CD34 ,CD45 . CDI14  CD11b,CD79 8§ #% CDI19 fiI
HLA-DR i 53 F ; ()B4 2 1 /- i BE , RE7E 1A

SN R A0 NG 07 200 R A M S AR
Bk ] Friedenstein [t 428 6 M BE 15 73 23 15 F% BMSCs,
TESRHES SR 4 3 4 18 BMSCs SRl () KR TE , &
HRERE A FE SR X% HES) . bFGF 8K EGF 35
5 BMSCs }53: 7 KJ5 % L bFGF F1 EGF + bFGF 414
LA Sy (B, 87 B0 P RUAR, R A2 4% 1) 22 A A4 L 34 T L
LA iy D i o e W) S, R A AT A o HL R
A A A 3, A7 5 S (R A7 7 3% 4% ; 5L 41 NSE |
GFAP 23k 14 %  EGF + bFGF 4 NSE , GFAP [ % f
55, bFGF 417k 2, EGF 4] GFAP [H{: =% & F NSE, fi
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Fig.3 Rates of NSE and GFAP positive

cells in cach group
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Fig.4 Electrophoresis of related mRNA expression

bFGF 1 EGF + bFGF 4] NSE [H ¥ % & F GFAP;
nestinmRNA fF bFGF il EGF + bFGF 2H % H At 41 5. 3%
K. NSEGFAP 43 5l 2 it 487 | B R G ot 4 i
FRE S PE AR IC 9™, T nestin U] 2 M 22 - 40 i 5 35
Wy I A UG BE 0 43 St BMSCs, BMSCs
TRV S 261 N 0 Ak i 2 A

Wi o %ot T 4 i ) o 22 93 53T BIL R BIE 5 14 AS BT
A AT 2 1 Wnt {5538 B% T 200 it 1] i 28 43 4k o
FIVERIF LG ™A T R %8R, HETE £ B Y Wt
HoHFIREA 4 5%, AR K2 ELH Wit 55
i - Wt/ B-catenin {5538 [ , 23 Wnt {5530 #% i Ml
SMEA T 20 A K AR I Wnts 8 1 BRSZ 1K
B-catenin DL S T U7 A4 ¥ 35 [R 4 B, Ho P B-catenin J& %
EOT Y O B 1, UK N B-catenin [ 55 LR
A EEUUE Wit {558 B0 D REIRAS TR Bl 40 i 20
) Wnts 25 [ 41 Wntl (23,5 .6 10 %545 & F 40 i i
Frizzled 3% {4 , {2 ¥ 41 ffl P9 Axin2/GSK3B/APC & &)
IR LR AR, BRI U725 B-catenin, K& 1) B-catenin

3 22 U Jre R 40 0 4 1 R o 22 P A, O 22 T T e
SR BHBEPREZEM, £ Wnt/B-catenin {55
TP AE IR o PR 22 T A L L 2 2 P R R 4
G5 53 Ak ke 2R T, Wit/ B-catenin 54547 F 2
5 RN AN 22 T R RE Al 22 A R DI RE 1Y 2 B R P 42
TR LA FE B David %" FEHFFE Wnt-3a,
Wnt-3 JEFF B 25 174 4 M 1 58 0 b 22 3 Ak i AR b
R I Wnt-3a {5 B 2 A 20 M FF 2 1 GE T30 ) 24
L J SR A R 1 A o R ) 8, T Wnt-3 fig
PP S A e 4G A T o Wt/ B-catenin 55
R hnph 2 A (H 2 HRE L B-catenin F1 TCF4 S 14
B SR AR HE R PR 2 A A0 B R PR R 2 0T Al 2R A K
Wislet 251 F 55 43 5 B F2 9 BMSCs o] SR % 315 /1N
AR Al 28 TC I 95 1) nestin B BMSCs 24 £ 50HF
WA H Wnts {552 K% [ FZD1 FZD2 4 FZD5 33k
Hm.

JBE B AR U5 Pl 2275 57 X 1 (glial cell line derived
neurotrophic factor, GDNF) J& F# b4 K [N 7K ik, &
H AT &I 2 B RE M 48 o R 5 M e ok 19 8 3R L T
WIRBEMAITTERH T, ARTEE DR Z
LI R 22 T I A7 305 Ll 5 SE A, I REAIE 1 1 28 T 1K
AP AR 2T RE AT s X 2 i R A E
B, S m B e A 2 e s R B Y
JE il 2 {2 A G W] GDNF g i S BMSCs
] B 2 AL ARG B2 GDNF ks
YR P 2278 32 IR 1 ( brain-derived neurotrophic factor,
BDNF) J& it 22 38 5 R G W J A, A2 328 J) L B v i e
SRS R R E KIRRGERE , IR R & TR
PRI AR, PR b A A 48 2R 5 28 i (T 5 bl 4834
JEIRE I . Chen S5 BT 58 & B BDNF REH %
AR 25T 4 1) Ao 48 T A /D 58 I S5 A4 A 3 Ak, I 4
PERZIC SR ZE I, L FE b Wntl FliFES B-catenin
Oy F-FEIRBEIN, T IX LA HE RN 1] B Wne 5550 B HE
SeVERH R ) TWR1 58 2401, 5] BDNF 7EA& 51 ] G i
A Wit/ B-catenin {553 %5 | B2 Al 28 T 20 g 4 5
3k HERK K bFGF (EGF 1E 415 5 R M 4 41k i
FEYERAS A, EGF 3= S 4 it 22 Hif 4 48 e 1) Ji2 o 24
JL 534k, 11 DEGE JUJ X6 Aot 2 i 44 4 L 1] ot £ 56 0 5E Jo 4



66 i E £ TFEZ=E China Biotechnology

Vol. 33 No. 3 2013

F 43k X A A2 364 T . Ohinata 287 [ BF 5% & R
bFGF \EGF 3 i) T8 25 85 11 S8 3R A2 14 I P IR J2 5k 5 1)
MRZERT A I B B-catenin, B-catenin £ 24 Wnt {55
T R O A R A PN R 2 R TR A 2R, AT 5 i
P2 R L 3 B AN A 1E

AT 1% G255 45 7 R H bFGF B4 EGF
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JE, SIS R S A — B He gk
T4 WT Wnt/B-catenin {553 % 7] BE7E BMSCs [1] fii 22
Syfl it B v ke 5 B4R A, %00 T BB L LA R ML 5
EH 25346 : DFGF (EGF A I T+ 41 % 1 A2 A - ao e
P2 o8 15 55 B AR 306 Wnt/ B-catenin {553 %,
B-catenin JEA% N B 46 56 R 9 5K, 512 BMSCs 1]
P20 L 53 AL, 3 A 1k #2 o BDNF GDNF 335 1 &,
BDNF . GDNF {i¢ iJF J&] [ 41 i 3 Ak 5530 Wnts 2 (85 EL
PG Wit/ B-catenin {553 P& A #F BMSCs [ i1 22 53
fbo BSRA UEHE W] bFGF  EGF  BDNF  GDNF K& -
catenin {£ BMSCs J3 Al it F2 H A7 75 SCHE , (H A DI AL A

A, Wt — B0 .
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Abstract  Objective To study the role of Wnt / B-catenin signaling pathway in neural differentiation of rat
BMSCs, Explore possible signal molecular mechanism in application of EGF and bFGF induce BMSCs to neuronal
differentiation. Methods BMSCs were harvested by the whole bone marrow adherence method, BMSCs at passage 3
were respectively treated with 20ng/ml basic fibroblast growth factor ( bFGF) and 20ng/ml epidermal growth
factor (EGF) in containing 10ml / L (1% ) fetal bovine serum ( FBS) DMDM/F-12 medium. Then the cellular
morphology was observed under inverted phase contrast microscope. At 7days after induction,
Immunohistochemical staining was used to detect neuron specific enolase(NSE) and collagen fibre acidic protein
(GFAP) ,and RT-PCR to detect expression of B-catenin, BDNF, GDNF | nestin genes. Results At 7days after
induction, BMSCs in group bFGF and EGF + bFGF become round, extend multiple distinct processes around and
have connections among some processes, but group EGF and control did not change significantly.
Immunohistochemical staining show GFAP positive rate higher than NSE in group EGF,but in group bFGF and
EGF + bFGF NSE positive rate higher than GFAP. NSE and GFAP positive rate is highest in group EGF + bFGF |
group bFGF is followed, compare With blank group and group EGF,the differences were statistically significant
(P <0.0042). RT-PCR show mRNA expression of nestin in group bFGF and EGF + bFGF were significantly
higher than other groups(P <0.05) ; B-catenin ,BDNF in group EGF bFGF and EGF + bFGF were significantly
higher than blank group and differences among these three groups were significant (P <0.05). GDNF in group
bFGF and EGF + bFGF were significantly higher than other groups and group bFGF was significantly higher than
group EGF + bFGF (P <0.05). Conclusion bFGF and EGF are able to induce differentiation of BMSCs into
neural cells, the genes of B-catenin, BDNF and GDNF increase expression during differentiation. Wnt / B-
catenin signaling pathway may play a important role in neural differentiation of rat BMSCs.
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