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[(HE] B IR VPA) F LTI (NSCs) [ 2o b B2 S AR A 1 (HAP-1)
HIFE N HAEH, FiE R SD KBS NSCs, b Real-time PCR Fll Western blotting %l VPA %5 NSCs [
Mz Tea et 2 01,3 F15d B HAP-1 mRNA FIEE 1 FREAE L ; Real-time PCR Al 84T SD KR Z 41415 NSCs
FEITMETE I A HAP-1 mRNA BY3R5K ; B F/NTHE RNA BT NSCs H HAP-1 (38355, Real-time PCR
Il Western blotting 43 5G4 28 TCHF 5431 (08 AR SR A1 2(Stmn-2) FHZEIT53BIRF 1(Neurod-1) ARG 1 2
(Map-2) FIZEMEE T 1(Syn-1) SEE AW SO RMAREY B-ME B A (Tuj-1) IFREKT, i FH e 7RI NSCs
] Tuj-1 FHEEMZITAEI LB, I E AR AT R B IEOL., &R SXTRAIMHLL, VPA 41 NSCs [l i £ o/ ki i rp
HAP-1 mRNA FNZE FI7E VPA A5 1 d #0113 d 3500 i E 3R HAP-1 mRNA 78 FAXHP 2 R G R0 Db BRIk 1
e RIRHGE  NSCs HRIABAR , BRIP4 i 3R I8 Ak ; T8 HAP-1 k5, VPA 152 NSCs [l #5041k
B LB MG A B A 22, i VPA ARG LiE HAP-1 AYRRMEHE NSCs [ onir k.,
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Expression and role of Huntingtin-associated protein 1 during
valproate induced neural stem cells differentiation
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( Department of Human Anatomy, Jiangsu Key Laboraiory of Nerve Regeneration, Collaborative Innovation Center for

Nerve Regeneration, Medical College of Nantong University, Jiangsu Nantong 226001 ,China)

[ Abstract] Objective To investigate the expression and role of Huntingtin-associated protein-1 ( HAP-1) in the
process of valproate acid (VPA) inducing neural stem cells (NSCs) into neurons. Methods The hippocampus NSCs of
SD rats were isolated and cultured, Real-time PCR and Western blotting were used to detect HAP-1 mRNA and protein
expression at day 0, day 1, day 3 and day 5 during the induction of VPA on NSCs differentiation into neurons; Real-time
PCR was used to detect the expression level of HAP-1 mRNA in multiple tissues of adult SD rats, as well as NSCs, neurons
and astrocytes. After applying small interfering RNA technology to down-regulate the expression of HAP-1 mRNA in NSCs,
Real-time PCR was used to detect the mRNA expression levels of neuron-specific molecules stathmin-2 ( Stmn-2) , neuronal
differentiation-1 ( Neurod-1) , microtubule-associated protein-2 ( Map-2) and synapsin-1 (Syn-1), and Western blotting
was used to detect the protein expression levels of neuron-specific marker B-tubulin Il ( Tuj-1). Immunofluorescence was
used to detect the proportion of NSCs differentiated into Tuj-1 positive neurons, and to observe the development of neurons.
Results At day 1 and day 3 after VPA treatment, the expression of HAP-1 mRNA and protein in the VPA group was
significantly up-regulated; HAP-1 mRNA was predominantly expressed in the hippocampus, and its expression was higher
in neurons, followed by NSCs, and minimally in astrocytes. After down-regulating HAP-1 with small interference
technology, the proportion of NSCs differentiated into Tuj-1 positive neurons reduced, and neuron development became
worse. Conclusion VPA may promote the differentiation of NSCs into neurons by up-regulating HAP-1 expression.

[ Key words|  Huntingtin-associated protein-1; Valproate acid; Neural stem cell ; Neuron ; Differentiation ; Real-time
PCR;Rat
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2T 41 ( neural stem cells, NSCs) J&fH1£2 &
G B B IR ER N 2 ) 204 v RE O A0 L, T oAk
RARZETE EEIE I T A M D S B B A L, A AT
W FL 3l B ki v, R 22800 NSCs b F i 1k R A sl 3
PRURARAS AR A28 Y e A1) 52 3 PR3 50 2 A 2 )
WG AT HEAA 2253 248 BEAT B80T BA 2 10 734k
vERE" . HL, {2 N TR NSCs 38 gt ol i 41
PEVET-BOAN 58 NSCs, il 2 73 A A 22 o Bl S AR Y
1R 28 7T B il s 14D S JB 240 L 25 | 2 A 8 5 v AR
LRGN ANR YT P 22 R GLIRAT R 1) T 2R
Z—. IR M (valproate acid, VPA) 21 & FH Y
YU 259 2 — , [A] I 02 —Fh 20 25 1 2 S WAL g
Si11 B R O w22 = VL o S SN i 8 A )
Ik BB ERI  VPA B M 2R s 28
FRAERD Y ALAEMERE NSCs [A1 0 2L L R i
HEpf 2 e 2 1 A K IR REA i NSCs 18] B HE K ot
Ao AR T I TE AR, VPA Tl {2
HEE Dy NSCs [ #i 2T o0 A6t | I 38 5 3 RS R e
% B, NSCs 28 VPA AR BRJS = 3E WA G H 1
( Huntington-associated protein-1, HAP-1) mRNA f¥) 58
BB R, AR SC W Real-time PCR., Western
blotting .t & % V6 % A ) F B, W48 VPA £ S
NSCs srbid #2 o HAP-1 #3578 40, If i i Jk
DUBREAR #8195 HAP-1 7E VPA %% NSCs [l ffi 2270
Sk R v B AR T, DI A i R I 1T NSCs ¥R 97
WX 22 22 e o B LB SR B FIVRT Tk |

PRI 1

1. Lz

SEHG A2 15 d SD K BRI 220 ~ 250 ¢ BAF SD
DR BRL (MEREAS 41 ) 27 o e 388 DR~ S 9 sh 4 v S A1
[ SVFATIES  SYXK (45 ) 2012-0031 ], sh#)SE
AR R SR S W AR B B s JF R S g B
Yy 348 BN IR p kAT . SEEe R R b S )
it PR PR S e Sh Y
2. BERS NSCs IS B 3E & VPA FS 4L

Z215d SD R B, M T ST 52 A R B R
(chlorpent, 2 ml/kg /R ) . JCIR 4504 BUH IRAG,
BT AR (TS DMEM) H, 23 58 i iR 1
JiU R AL 25 1l B 20 B B, 50 5 VAT,
WASHREFEW [ 1:1 DMEM/F12 2% B27 .20 pg/L i
P B £ 4E 240 JfL 2E K I F ( basic fibroblast growth
factor, bFGF ). 20pg/L 3 H2 4 ff 4 K A +
(epidermal growth factor, EGF) ] B4 A, DA% (4 ~
5) %107 4iffL/T25 S FRHRA A, 6~7 d J R R
MZER[ A5 0 d( postnatal day 0, PO)ft ] {HfbfL
O R 6~7 d B P1AABHZR R, BENLHCD B 22

BRZ A M (Nestin) o 9 A M, Ik 52 FL W] o)
P2 T RN B I o 400 it 34k, A IE Sl NSCs 5 H
FIREESLE:, BUP1 AR BkFIHE T 6 FLA, FH ik
B3 (1:1 DMEM/F12 2% B27 . 2% FBS)54)
1k, WeRE N Sx107 A0/ 1, W RE 7 5 B, L
3R VPA HFIXS IR . VPA A4 1 mmol/L VPA
(Sigma 2\ A ) 1Y 40 A 85 37 W 35 5% 5 X A AN &
VPA W3 FRMEE TR . 0 0iAE 0.1.3 F1 5 d 4
I RNA #1145 H 5, 38 i Real-time PCR #1 Western
blotting ¥l HAP-1 mRNA FI& (1 8h 25 &84k,
RA3fLER ,HEE 3K,

3. HEZT A BR Rt 2 T F 2 R R AR R RO 15 55

e Ik 28 S0 AR T RS B 4t L H HAP-1 mRNA
A B2 15 d SD R BRL, I8 i 1 56 & 4 bR i
7 ( chlorpent, 2 ml/kg #KE) | JO B 44 T B AR
it BT AR IR W, 43S R K B 0T, ML
BN B, B0 R I RIEWRL, KRR PL
RARZERTE A A PR R, I RERE 3% 24 h JR e
YHMIER I RNA Ay A6 0 pf 28 50 R L T I JoT 248 it v
HAP-1 mRNA {3 iE7KF | #li2e oo s 5 A 2208
F# WK ( neurobasal .2 mmol/L i &R .2% B27) , A%
B 3x10° 40M0/10 em S5 3R LA RE G 3555 ,6~7 d )G
WA AN ISR RNA 5 S22 0 o 4 B 3% 75 FH 2 M o
M FE W (1 :1 DMEM/F12,10% FBS) , DA% i
1. 5x10° 4L/ T75 R F- AP LG 15 9%, 3 ~ 4 d f54R
LR A P4 ST 40 i 40 B 38 213 100% B I 4E 20
Jitd, $EHL RNA
4. INFHE RNA #

Skl HAP1 78 VPA 55 NSCs [ 40501k
FHIYE, B Invitrogen 23 B IFA B/ N0 AP
STHR (si-NC) Fil 3 4541 % HAP-1 9/ T3 RNA
(si-HAP-1), 4358 si-HAP-1-1, si-HAP-1-2 Fl si-
HAP-1-3, 5I¥F3UNF ;si-HAP-1-1;1E [ ;5 -CCU
GCAGGUUCUGUCACCCACUAGG-3" ,J[i] 5’ -CAU
AGUGGGUGACAGAACCUGCAGG-3’ ;si-HAP-1-2; IE
] :5° -CAGUGUGCCUCUGGAUGCACUUCCA-3" , X
] 5° -UGGAAGUGCAUCCAGAGGCACACUG-3v;si-
HAP-1-3.1E[f1] ;5" -GACGCACCAUGGACCCGCUACA
UAU-3" ,J2[i] 5° -AUAUGUAGCGGGUCCAUGGUGC
GUC-3’ . WS, si-HAP-1-1 143 il 2% % 5 -
e Sc 86 ¥ si-HAP-1-1 %% gt 5 e ik #) ok
Lipofectamine 3000, EAR# Jeid B2 T . (1) P1 1R
NSCs # 18 £h B 5 4 B 809 5 43 0l A 5% 107 3% 1%
10° FhiE S 6 fLk 24 LAk, 853805 (2) 55 2 K
BT i 2y L W (3) TR Lipofectamine 3000 Al
Opti-MEM #£ 5], .0, iR # H 5 min; (4) FlIR
siRNA F1 Opti-MEM, #£2], B>, Z iR §# % 5 min;



- 184 - fi# i

E

524,21

(5) ¥ siRNA TRIRWZTH /A Lipofectamine 3000 i
R 285), B0, FiRFE 5 ming (6) BRG]
B IMAA R A 6 FLEK 24 FLA P, 4R EE 85 37 24 h
o 4 d JE SR RNA 35 FS sl BUSAnie
TV T 4 AN N TR IR (si-NC 4H) ,
VPA 41, HAP-1 /N4 RNA 4 (si-HAP-1 4),
VPA+si-HAP-1 2, 6 fLHz " 1 40 s ] Real-time
PCR #6; Il ¥ 28 70 45 5 £ 4> T mRNA A9 % ik, i
Western blotting Kl #f 28 Jehe S AR W) B-1E &
F I ( B-tubulin 1, Tuj-1) & FIAYFRIA, 40 3 L,
523 U524 FLAR 0 40 L] T A s 9 GRS I Tuj-1
PR 2 oTts oL, BiH 6 FL, B4 3 1K,
5. Real-time PCR #&ifl]

IBURGAE SD KRB 3 1k 52 G JBR IR 7010 I s
SR IRRTEE F O 0, Yo i /DN G T e CHZH 21 55 B
R ERC M FPREFILA ZHE, 2353 1 Trizol 7500 4%
FRE S L RNA 3 T25 35980 .10 em 353210 )% T75
TR ) NSCs A 28 70 240 B A L TR 152 I 240 e D) A
Trizol B % 24 i $2 BB RNA, 2 BUS A Nanodrop
2000 A5 A 5 Y v R R4 43 MR HiScript QRT
SuperMix for qPCR (+gDNA wiper) 5 1 5 ¢cDNA &
A & (Vazyme Biotech 23 7)) BB B 1 pg &
RNA Jz ¥ 3 i ¢cDNA, #% B8 Fast Start Universal
SYBR Green Master ( Roche ) ¥t B i, &
StepOnePlus " realtime PCR 1 ( Applied Biosystems 2
7)) 4T Real-time PCR, JZ W 45 G5 45 B Y Ci
(R R 272 SO TS R A AR X 285k i T AR B
HI GraphPad Prism 6. 0 Geit2# 835175047, S5
ft 519 (Sangon A ) 41°F ; HAP-1; IE[A] 5° -TCA
CCAAGCTACAACAGCGT-3", JZIa 5’ -CACGAG
GCCTGCTTCCATAA-3’ ; i MR H 2(stathmin-2,
Stmn-2) : 1E[8] 5°-CACTTGGAGACTGTGAGCTG
GTT-3", I 5’ -ATTGCCCTATGGGAATGAAA-
3, Mt T 1 ( neuronal differentiation-1,
Neurod-1) : IE[1] 5" -CAGGGTTATGAGATCGTCA
CTATTC-3", J2Is] 5 -CCTTCTTGTCTGCCTCGT
GTTCC-3 ; & #1564 4 2 ( microtubule-associated
protein-2,Map-2) : 1E[] 5° -CTTGATTCTATTGCCC
TTGGGTTTA-3", [ 5’ -CATCCATCGTTCCGC
TAGTGTTG-3" ; Zfik#E FH 1( synapsin-1,Syn-1) :1E
M 5’ -CCTCATTCGTGCTGCCTGTGGTA-3" , [
5’ -CTGGCCCTTTGCTTGTTTATTTT-3’ ;GAPDH
1EM 5°-CCACGGCAAGTTCAACGGCACAG-3’,
ZIa] 5" -GACGCCAGTAGACTCCACGACAT-3"
6. Western blotting &l

FAE FHREBGR £ ( Pierce 23] ) $RIAN M B K
1, D e B2 J5 R AT B8 L UK, Bio-Rad 2 T4 ED 5

Yik% % PVDF I, 5% AE W3 ¥ #% PVDF JiE = i 35 (4]
2h,—PIWELKR(4C), F2R_MERBF
2 h, R IER AR KOG & ( Bio-Rad A A ) 4T
214, H Shine-tech Image System 1% Jf- & b &1~
S IINOCEEE . SR T Pt . RPT HAP-1 H5g
FEPLIR(1:1000, Abcam 23 ) , BRPT Tuj-1 FRFEFEDT
& (1:1000, Millipore 2~ #] ) , BRI B-actin Ay FEHT
4 (1:1500, Abcam 23 F)) ; — 4T HRP Z A 1 1L 34T
/N 1gG(11:5000, Pierce 23 Al ) o
7. R R

/NTHE RNA 0805 4 d,24 FLESFR A Y 20
J€ 5 FH 0. 01 mol/L PBS(pH 7. 2) ¥ 3 i , 4% Z R H
M 25 R A2 30 min, B PBS 33 3 i, % 0. 1%
Triton X-100 B PBS ZiWFE 15 min, PBS ¥E 1% 3 il
Ja %% 0.5% BSA (1) PBS iR & 2 h, W 23514
W, IMA—t,4 Cit, Wk—40,PBS % 3 )5
THUEREDCIE 2 h, W TP, PBS ¥ 3 i, H
Hoechst 33342 ( Pierce 22wl ) K¢ 4 o 76 2= 5 T ke G
{10 min , 2= Hoechst 33342, PBS Ve R
Wt R, SEE T A —Hi. BB Tuj-1 B v BE TR
(1:1000, Millipore 2 7] ) ; 3 : Alexa Fluor 488 %%
A (80 1A R 1gG (1:1000) , Y90 H Abcam
NS
8. HIEHH

g AYIE bR UE 2 (x+5) 78, F GraphPad
Prism 6 322853 Hr B , W 20 8] bR HI XU
Student’ s t Kr 55 , 2220 [8] FL5ER FH BA. R 2 7 22007
P<0.05 HESEAGIH#E X,

g5 R

1. VPA 4325 HAP-1 RixKFE L

Real-time PCR il Western blotting £l T~ VPA
ZH X B4 R T NSCs 7E 0.1.3 15 d i HAP-1
mRNA I AR K - 45 R & 1A F11B JF
7N, 53T IRAAI L, VPA 41 HAP-1 9 mRNA F17E H
FIRAPAE D d A3 d 2B R 5 (P<0. 01
¢ P<0.05), SR g R as—,
2. HAP-1 mRNA ZEX R % 40 A #0401 42 20 42 4 fg v

9T HED HAP-1 7E VPA %5 NSCs [i) ¥ £5 5T
At B AT REAE ], FeA T i Real-time PCR £
W'Y HAP-1 mRNA 75 B4R R B 3 /NI J2 ke 5 2H 21
st fi N R S O E R ILIA e R
ZEHL R HAP-1 mRNA 78 i T R o b il 2654
EmTHAMAL, HfEE SrhRiEfmm (B 24),
i 5 Real-time PCR i &l T HAP-1 mRNA £
NSCs | Ffi 28 70 F1 B TP e o 40 Jfd v i 3238, 45 SR an ]
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5 *HE 4 87 Xt A
g £ - control group l1d 34 5d g = control group
i 24l VPALL 0d 1 2 3 4 5 6 @76l =* VPALL
ﬁ %% I - VPA’group HAPIﬁ ﬁ% VPA’group
B S : B 4
TEy Bractin| g e - —— ge
A M2 )
881t =
& &
0 0

0d

1d 3d 5d

1A

1 T NSCs 4 VPA AbHS HAP-1 mRNA A8 (£ A /KF L

A.Real-time PCR #ill HAP-1 mRNA 933K 78 1 d 13 d B VPA 41 HAP-1 mRNA (9335 B8 & F X 41 ( + P<0.05,
s P<0.01) ; B. Western blotting 7l HAP-1 7 1 AY33A,1.3 A1 5 AXTIRAL,2 4 F16 8 VPA 41;7E 1 d F13 d i VPA 4
HAP-1 & [0 235 B 5 5 F X AL+ P<0.05, s P<0.001)

Fig.1 VPA upregulated the mRNA and protein expression of HAP-1

A, The expression of HAP-1 mRNA at day 0, day 1, day 3 and day 5 was detected by Real-time PCR, the results indicated that
the upregulation of HAP-1 mRNA in VPA group compared to the control group at day 1 and 3( * P<0. 05, #* P<0.01) ; B, The
expression of HAP-1 protein at day 0, day 1, day 3 and day 5 was detected by Western blotting( * P<0. 05, ##* P<0.001); 1, 3

and 5 referred to the control group,2, 4 and 6 referred to the VPA group, the results indicated that the upregulation of HAP-1

protein in the VPA group compared to the control group at day 1 and day 3
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K12 HAP-1 mRNA 75K 44U 2 4] L0 i b il 2k
A. Real-time PCR #ill HAP-1 mRNA 7E AR K B /NG i+ 06 5 GOE SRR LA 20 P i ek
B. Real-time PCR 4l HAP-1 mRNA 7£ 28 T 41 0 28 0 A2 I B S5 40 v i) 38

Fig.2 The mRNA expression of HAP-1 in various tissues and nervous tissue

A, The mRNA expression of HAP-1 in telencephalon, cerebellum, brain stem, hippocampus, heart, liver and muscle was

detected by Real-time PCR; B,The mRNA expression of HAP-1 in neural stem cells, neurons and astrocytes was detected by

Real-time PCR

2B i/, HAP-1 mRNA 7E#f 28 0 v 38 B i, 7
NSCs HWRZ , £ U e i 4 i rh ik i 1K
3. HAP-1 /M F# RNA 98 R E TR
JpiF5E HAP-1 76 VPA %5 NSCs a1 ZI64)
A R RO VE T, B RNA TR HAP-1 Ay 3%
ik, TERF /N T4 RNA %% % NSCs J&, i o W %8
BLOCK-ITTM Z& i e e Y UR , 7E/N T3 RNA ¥
FE24 20 nmol/L B JL-F- Jr 47 240 i #0221 (a5 s, Ui
BN RNA §2 3% ) R0CR LT 100% , PRt i 2252
ISP FE 8 20 nmol/L /NT3E RNA AT HE L,
R /N THE RNA 19 TP, A S50 5 Real-
time PCR Fll Western blotting 3 7| K: 1 HAP-1 mRNA

FIEE I FRIBE 0, 455 7R, HAP-1 ) mRNA Fl
WA RIK Y2 P W F WK (K 3AF3B),
si-HAP-1-1 1 T PL RO B b, J5 22 10 52 36 24 4 )
si-HAP-1-1 #:4% NSCs,,
4. HAP-1 3% VPA 5 NSCs E#EZ T LM #m
Real-time PCR 19 £ il 45 22 2 7~ , VPA {2 i#F
Stmn-2 Neurod-1 Map-2 Fl Syn-1 335, M+ T
HAP1 193235 J5 0 R 94 Stmn-2, Neurod-1, Map-2 #l
Syn-1 %:zﬁ, TE T3 HAP-1 331584 6] At A VPA
AR HGIE T HAP-1 T 8 2 3000 Pl 28 e e S 1
DFHIFIRAE AL (E 4A) . Western blotting A% 46 il
ZER IR, VPA AL PR 5 #2800 RE S AR IE ) Tuj-1
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é £ HAP] | = v — — E
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& . 004 kil *kk
= é B-actin | eum—m e— a— S— W;
E's ol
< = ~
gk T o o
E, N N N
& = W =
3A S8 38

3 HAP-1/NFHE RNA B BT i il

A.Real-time PCR K] HAP-1 mRNA 3Rk 4 (5 si-NC 41k, * P<0.05, #* P<0.01) ; B. Western blotting £z {ll HAP-1

FEHFRRR (5 si-NC 4, s+ P<0.001)

Fig.3 Transfection and interference efficiency detection of si-HAP-1

A, The mRNA expression of HAP-1 was detected by Real-time PCR after transfected with siRNA ( compared with the si-NC

group, * P<0.05, ** P<0.01); B, The protein expression of HAP-1 was detected by Western blotting after transfected with

siRNA ( compared with the si-NC group, ##x P<0.001)

B FRE LW M HAP-1 J5 Tuj-1 EARIE T
P E T HAP-1 B [RIREAA VPA, FT 3R 23R 1
P HAP-1 BIFEH, Tuj-1 25 A9 2 25K 1 128 210 i
HAKF (B 4B,4C) . HIEFICHIR Bon, VPA 4
Tuj-1 FHPERZITHY LL B 2 | #2058 B 28K
ML T HAP-1 5 Tuj-1 FHEERZTTH] TR, %
AP E R AE VPA SN T3 HAP-1
J& , Tuj-1 BIPERRZE T He ) T [ 2 X0 BREH KT S8
BOBE M (K 4D, 4E)  #75 VPA RIfEiE i -
1 HAP-1 (352 NSCs [z /k.,
W

FA] /R 9% 16 2R ( Alzheimer disease, AD) MH 4 5%
5 ( Parkinson ’ s disease, PD) | & & i £% B S5
( (Huntington disease, HD ) | Al = 45 ] 8 4% fb iE
(‘amyotrophic lateral sclerosis, ALS) Fl it J% B & Jil
A7) 2238 £7 VE R R ( neurodegenerative disease,
ND) B hy 4 BR ™ 8 1Y BE 2 gk S it o %5 F
NSCs f 38 58 F1 53 4k 47 M, NSCs fe 5 2 N IR 9T
AD \PD Z5 122 RGBT RS A TR LA

VPA 1B —MRIEE IR TR , 2248k — BAE N
ZAEHYURR 25, O C A A B HE AU
MR LR PE R o Ak, VPA & —Fh 412 1
£ LA (histone deacetylases, HDACs ) il 51,
T 3 R 2H 2R 1 SR AR e (0 ST 25 AL R A T s A%
I e S B AR D= A nE 25w o [ A =R 02
FERW], VPA W/ 28 JUHTIAZH M ( neural progenitor
cells, NPCs ) 3455 , {1 7F ) it 28 o0 00 +fill 2 1) Jig Jo
A5 AE ", Duan % BFSE R B, VPA $2 5 /N R
JRCET 2 20 175 S A 8 T A ) R A R SR AR 42
JCAMES mTOR {5 8 B A &, FATTH 9 A
TR, TE NSCs 0L F2 P, A VPA AR 3 24 h

J& ,Map-2 il Syn-1 254 22 05 54> F 0 &8 iR
#78 VPA fE{EE NSCs [ #fi 2200 i B b R 54
FH ABBARE 53 FHLH SAOAR AN TG RE . BRI /&
VPA {2 NSCs [m] # 22 5T 5340 14 43 5B, n] 5 4
H RS NSCs 34k, I 7 Il R IG 7 #i 48 R LB AT
PRSI 1Y) 245400 G 1B S (AR |

AR R ZE A 14 K B B NSCs 22 57 TR [A]
SRR S B RS, VPA AR BRZE A 1132 A4
mRNA #YRIX 2 25 (ZREH>2 H P<
0.05) , 2P F#AY mRNA A 874 4, TG 258
o GO(gene ontology ) 73 M4 B w7~ , L1255+
mRNA FEAEPTEMEITTR T, R filfe 2 M 4o
WIS Y I RE T T, (e B A9 SE D f HAP-1
(2 SAE R, O 2. 203 5, ASWF585E i Real-
time PCR Fil Western blotting IESEZ, 7E VPA 4bHE 1 d
13 diF, X IRZAR L, HAP-1 mRNA FIEE K-
YU b, DR E T P R 45 R, HAP-1
S ORI F WA (Huntington protein,
Hu) AR FH A 2R 5T, 76 R v KA T B iR s
FkM ) HAP-1 RAFE W 5140 4h Ca™ B s
S, 20 HD (9 AE  BF9ERMT, HAP-1
TEHAbAN 2 RGBTSR TP RE S CE N4 S
MRSV . A SCERR BT, HAP-1 2 5 (U8 R 1
Wiz e 2 AR Kk T Aot R ) s e Pl
FHRHIER"™ | Huang %7 X5k B HAP-1 k41
JEr e AR A /N BRIl ) S5 AZ I DLV U i AT T
FA A, 2P HAP-1 REfg it 530 By
Wt 55% X 25 11 ( breakpoint cluster region protein, Ber)
EA ki ot — 20 B Ber 19 R RN F——40 i
ANE 5 AT 3 B ( extracellular signal regulated
kinase, ERK ) 1 p38 22 %L it % 1k &5 11 %0 i ( p38
mitogen-activated protein kinase , p38MAPK ) , figt i it
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Fig.4 Effect of HAP-1 on the differentiation of NSCs into neurons induced by VPA

A, Real-time PCR was used to detect the mRNA expression of Stmn-2, Neurod-1, Map-2 and Syn-1( * P<0. 05, ** P<0.01); B,C,
Western blotting analysis of Tuj-1 protein expression ( * P<0.05, ** P<0.01); D, E, Tuj-1 positive neurons were detected by

immunofluorescence assay, nuclei were stained by Hoechst, Bar=100 pm ( ** P<0.01)
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