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ERK pathway possibly involved in ascorbic acid-induced neural stem cell differenti-

ation todopaminergic neuron
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[ Abstract | Objective To investigate the ascorbic acid ( AA)-induced differentiation of neural stem
cells (NSCs) to dopaminergic neurons and explore the mechanism preliminarily. Methods NSCs derived from
12.5 d rat embryo mesencephalon were maintained and amplified. Cells were divided into a control group and
AA-induced groups with AA concentration of 1, 10, 50, 100 wmol/L, and 200 pwmol/L. The differentiation
results of NSCs to dopaminergic neurons in the groups were compared. Immunocytochemistry was carried out to
identify NSCs and cell differentiation. The mRNA expression levels of tyrosine hydroxylase (TH), dopamine
transporter ( DAT) , SHH, Nurrl, and Pix3 were tested by RT-PCR. PD98059, an ERK inhibitor, was added
during AA-induced differentiation to study the ERK pathway’s role. Results A large number of nestin-posi-
tive neurospheres were obtained. Comparing with the control, AA treatment led to a higher degree of dopamin-
ergic differentiation. TH- and DAT-positive cells were increased by about 30 —50 folds in the 100 wmol/L AA
group as compared to the control group (P <0.05). The induction of AA enhanced the mRNA expression of
Nurrl, SHH, TH, and DAT. PD98059 could block the mRNA expression of Nurrl, TH, and DAT but not
affect the expression of SHH mRNA after AA induction (P <0.05). Conclusion AA can induce differentia-

tion of NSCs into dopaminergic neurons. ERK cascade may be one of the pathways involved in AA-induced
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dopaminergic differentiation. Nurrl gene may be the downstream gene of ERK pathway or involved in ERK

pathway.
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1.5 ERK rai#) PD98059 &4 4k A
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30 min, ATH BRIV ALY, 5% 1102 0003 B 6 S A —
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HUBEE 30 min, FIZO0 BB WEEER
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(TH)/55 °C (DAT Nurrl \SHH . Ptx3),30 5572 C,30 s &
PEAT 32 MG ¥R, {# ] GENEAMP System 2400 PCR {47 4%
e 5IMFEIILE 1.

®1 BEBESIMFEIE

e B2l PR/ (bp)
TH - 9#:5'-CAGAGTCTCATCGAGGATGC-3 376

g5 -CTTGTCCTCTCTGGCACTGC-3

DAT 3 :5'-TGCTGGTCATTGTTCTGCTC-3' 202
TF:5'-ATCCACACAGATGCCTCACA -3’

Nurrl | {#%:5'-CTTGTACCAAATGCCCCTG-3' 196

R 7 :5'-CATCGGGCTATGCTGTACC-3’

SHH [ :5'-AAAAGCTGACCCCTTTAGCC-3' 198
TFY:5'-TGCACCTCTGAGTCATCAGC-3'

Pix3 |#%:5'-GAGCACAGTGACTCGGAGAA-3' 201

FU#:5'-CTCAGTGAGGTTGGTCCACA-3’
a-tublin | ##:5'-CACCCGTCTTCAGGGCTTCTTGGTTT-3' 450

i :5'-CATTTCACCATCTGGTTGGCTGGCTC-3’

1.8 “itF o
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B3 fEmmmiFERa AA S5 TH 71 DAT HIfEiER X

2.3 LB AE KK

RNA 2B SRS 4 AA 55/310)5 TH Fil DAT
mRNA FRKF-, i B R R ST mRNA 3k iy K
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mRNA KKK (& 4) o et o Bra R X B4 13k, 50 |
100,200 pmol/L AA 422 A Gt FE L (P <0.05),

400 bp— «—TH(376 bp)
200 bp—> «—DAT(202 bp)
400 bp— % —atublin(450 bp)
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a a
20F
i) )
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® a )
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=
0.5¢
0
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ok A N ) NSCs 35 Pu3 Ml & ) Nuerl 1 JG TH,
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M 1 2 3 4
o we SRR

—>
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a
0.5F I i
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3.0
2.5
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100 pmol/L AA £H [1#5, AA + PD98059 £ 1 TH DAT Nurrl 2%
A ST (P <0.05)

3 g
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NI AN A P 22 1 20 B O A S AR S A BB Y, A P 20T
OB S . A /NRAED N TE P AR B A AE
DO R Sl AN L EZTH R L O 2 i
JHL, PRI, e i ok Y A ok 28 T AN, SR R TS
i 2 ELRERERN 2200 . B AE P 2 tH 40 Az 20 R
TIAEEAE 5 1 I8 4% )5 6e or Ak A #f &e, (B2 NSCs (1)
FEIE R LKA A A T RETE AN 2 T AR ENAR /N, TR
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SRR TR A A P 7 A e e s EE
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() fpe 3 7 i B EHILA , DA Re A 175 S 700 AA ORI 375 i L
B AR ER AA ESACRH BT, T
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TH DAT FHPETC B B 3 i #a %, 1 mRNA 263K [
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B

Pix3 & —Fh L & [ U8 25 4 8 1 5% S R 7, FE IR I
11 d AP IR 2 B e el T RTR AR I R i 23k
WL R R, ok B ik Y NSCs ik Pu3 Rl
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Ptx3 AYZE3A5, M3 T Nurrl . SHH, TH ., DAT #2315,
FEIMLTE A AA ZhBRJ , Pex3 JEA R B350, X
SR F AT Pe3 W REIR A S 5 NSCs 1431k
Nurrl ZEHFRZ M R G A B R8N T2 %
RERIZICHY & B AR R BN . RN 3
FIR BRI 4 AR AL ) IR iR T 40 M 43 3238 Nurrl B, fig
I N2 RE R 2 oe ™ . 5 TH il DAT ik H—
0, Nurrl (93876 AA 555 A 358, 1 5 Nurrl
FEITE AA 2 b LU i 4 A i 2R 58, #878 Nurrl A] B
Z 57T AN BS5ME . SHH WA N2 21 1 1)
LIRS Y AR A RSB KA
TERR 2T A0 A I A o

MAPK F 5 C I S AR A A7 36 rh 2 e i gt
MAPK 8 G 15 BE 2 v, ERK 7 200 i 34 7 | o] 30 By L 2%
M RIEE RN . N T % ERK 75 AA i
Sk B AE L, AT T ERK 55 5030 il 5
PD98059, PD98059 = Z i@ i il ERK F3 7% Akl
Jei ) 356 Al Wl TR Ak, i AN RB 45 & 3] SAPK/JNK Al
P38MAPK i@ %% I i FELIKT ERK s %7 . fim A PD98059
J& TH DAT FiA#t5¢ 4 b, Uil ERK {5 5@ ] fig
5 AN R0 56, PDI805Y fEMJG Nurrl RikF
B, i — L8R Nurrl W RES 5 T ERK ig 22 T
W —AFE R . ERK {55 % S 09 4t 15 e 6 1 L
FAMBREA, b 2w A K E ks
TS i fAiE—2 .

e (45 AA 7EN) BER] T 7E A0 i %
FEHRERS G T v i 22 B B BE R 28 0T B AEE R R B
BEFRI A P A i B A Y™ 0 Yan 2560 % B AA A5
S AR FHAS BB HL e S AR B AR, Tid H s e 2
CLRE R 3 A AL 75 5 T A A DGR 75 2k
— R, Wi NSCs 175 5 o i 35 2 78 41 Jifd (1% BF
5, ATEI T EROH TR AA, 01285 H 5 4L
il 3CRE R FRAT PR I AR - FE A0 R 3 T A 2R A R
s CAnmi 4 AR08 ) T 4776 1) 41 B 2 B ok [ A 48 it
— Tl L
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