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miR-9 it 4% B-tubulin I . GFAP i1 £2 -4 it B4 54 11 5 iy

SR 2

WE HBHM 5 miR9 25T g HE - (-
tubulin 1) | JB2 57 £F 4k 2 1 25 11 ( GFAP) 5% M #ft 2 1 4l Jifg
(NSCs) W358, Ak X2 B AT NSCs 43 85 15 % If:
03 B H AR 23Sl NO 4 (JEFE 4% NSCs 4l itk ) (NN 41
(NSCs 74 miR-9-NC) \NM 41 ( NSCs ¥ %% miR-9 mimics) .
NI 20 ( %% %% miR-9 inhibitor) , i i %0 28 9 6 % & 83 A
(Nestin) ,qRT-PCR 7K1l miR-9 , B-tubulin I ,GFAP 7 &,
MTT 40 NSCs B§7 15 0, it =X 40 LA A NSCs M T2 1%
U, Western blot Il miR-9 | B-tubulin Il ,GFAP £ H £ ik,
L5 Nestin 7€ 90% [ NSCs P2 BUHM: , H 5 40 i iz 3t
7, $27% NSCs 705 /83, NM 41 NSCs H' miR-9 mRNA ik
ETE DU e, IR L 4 NM ZH B-tubulin 1l
mRNA 3k 5 50 5, CFAP mRNA IR [ ik 7 A AIE,
NIZH5Z AR/ (P <0.05), 24 h J5PUZH 1 NM 20 NSCs 75 P
i L5 B I i) 4 AT SR TG SR A #4  (P < 0. 05 ) , NT 41
AT AT P Al = 2055 (P < 0.05) , PUZH AT NM 4141
LU T 20 T HA =2 (P <0. 05) , NI 41 A 4 it ) 1 25 He
fl =407+ (P <0.05) ,NO #4155 NN 44 Fkehr22 700
Gl EY, &1 3K miR9 W F ek B-tubulin I3
ik i GFAP ik {23 NSCs 3574

KEIA P TANM MR s BTN 5 4k
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MZ T ( neural stem cells, NSCs) &M .35
Y2120 i —Fh eIl B B Yo R R
SIS HE LA S 22 ) o3 A IR 7 A 7 FE 1 ik 2H 22 40 i
ML RE R 2 40 M 1Y) 2 BLRN 43 B 52 56 1) B )
ZEMAER AR A R 22 R PR R A A A 2 IR AR PR
FRIA AR L T A B A HED BOR miR9 1
Fik BIH5 NSCs [tk A G, B-MAEHE -
I ( B-tubulin- 1) J2& 40 0 15 48 52 15 it 2 40 0 1) 5 S
PEEE I, R B B 58 Hh IR S22 il 2 o A &
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B, BAEL, St

BIARAE" T 4F 4 BV 2 1 (glial fibrillary a-
cidic protein, GFAP) J&— i 777 T~ 5 JE J6¢ o 40 il A
(R rp e 22 88 1, AR R AR AR R & B2 R K ot 4
MfEAED . HATSET =#7E NSCs & [ 434k N i
LTI R ARG PRI D WS R
miR-9 J& 7718 14 4% B-tubulin I  GFAP 20 NSCs
WA

1 HRETE

1.1 ZWHE 32 HY240 ¢ @ SPF %% SD
28 R A 1 R A R A R VFTIEYS - SCXX
(71)2018-0003, 2 FL i 17 NSCs 73 &5, ¥4 43 25 Hh 1)
NSCs FEHLAY 4 4 41: NO ZH H HLES 3% ; NN 41 %% gy
miR-9 JCE X751 ; NM 2544 miR-9 BL4814) ; NI 4
B miR-9 I

1.2 SEBMNEE5IRF  GFAP HUik( B L4
BHE A RA T, 55 5¢-33673) ; B-tubulin I HTi4
(AboE BRI A BRA R 5845 . A0303) 5 HLTK
X (#15 . EPS-300) . PCR 1X ( #4*5-. DP1000 ) ( L ifg
AR AR ;miR-9 mimics . miR-9-NC |
miR-9 inhibitor (LI JH A Y RHE A R A AL 5845
219600) ; MTT X7 & ( LGB AEY A, 515,
4890-50-K ) ; PVDF Ji& ( 3& [# Millipore 24 H], 535 .
Millipore IPVH 00010) ; i 2040 MIAX ( 7R 56 B = 1
P12 F], 75 . SP6800 ) 5 fH I H2 IR (101 17 T A 2 15
N RS TS-100C)

1.3 KB NSCs 9B BEF MR (2% e
FEZ24h) B B B, 0 B OF BT Rk = A I I = T
X IR ALZL, N 0. 25% R (B AL 20 min, it
UE B G2 IS B R R AL YR B 5 X
10°%/L {9 40 it 22 Fh 22 6 FL A, 2547 188 25 P i3 1,
1 600 r/min B.[> 5 min, W FEEIFHEFHFAM,
1.4 #HREEER  KE0E N 1 x 10* A4S0 NSCs i
HRiEFPE] 96 FLH, 15 h 5, R4 E R Al A, 7 EP
BEHIMA 200 pl YA 4 wl Bg BTk, S5 mAS
pg 1Y miR-145 mimics ,miR-9 inhibitor ,miR-145-NC,
FEAMRATE U 9 h Ji, ke85 3% 4 h R qRT-
PCR Rl & 75 5 Y i
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1.5 HRREWRREE  MEoE R 3R E
1.4 30, 2 d 5 HZ R (40 ¢/L) [ E,25 CIH
€ 10 min, PBS 9,5 min/¥K , 3 3 ¥;0. 5% Triton
X-100 #T4L 5 min, PBS PE¥% [ ;1% BSA 25 °CW#
0.5 h Ji, I Anti-Nestin FUE (1 : 200)4 CHFH
0%, PBS Y[ | il Anti-Rabbit 2¢ 56 40 (1 -
100)25 C#HEHEE 1 h, PBS P [E | ; DAPL #O%
et 10 min, PBS PR [R L, B[, 5% W WA
1.6 RT-PCR # ] miR-9 B-tubulin Il ,GFAP &
2 JELRAFAE - 80 CHBEH Y NSCs i 4T
WHEE , FH TRIzol #E4T 2 RNA [FRHL, 39055 5% 2
BB ARAT R0 5 I BT A Y cDNA 2R A7 9l i o 52
B TR RN RS 4 RSN AT SR
] GAPDH,95 “C7Z54%: 3 min,95 CAE1E S 5,60 CiE
k1 min, 3£ 40 MEFH, BOFHEITE CoH, A
T2 Ak AR,

£1 3MF7
Ao SIYIFHI(5'-3")
GAPDH F:ATTCCATGG CACCGTCAAGGCTGA
R:TTCTCCATGGTGGTGAAGACGCCA
F.:AGCAAGGTGCGTGAGGAGTA

B-tubulin 1l

R:AAGCCGGGCATGAAGA AGT
GFAP F:ACATCGAGATCGCCACCTAC

R:ACATCACATCCTTGTGCTCC
miR-9 F:TGCGCTCTTTGGTTATCTAGCTG

R:CCAGTGCAGGGTCCGAGGTATT

1.7 MTT @BaiE AN g0 iR R
1.4, BT 5% CO,37 CH;3 12 h 57,760 .24 48
72 h B AR SR BEE 4 h, W R, Bl
A 150 pl DMSO, 2% % & 10 min, JEK G2 4 I

X 492 nm M 5%E WG SE (optical density, OD){H, BE4H
LR /D EE 3 WO IEE R

1.8 HRAMMAENMEAET AR AR
F2F 1.4, 0.01 mol/L PBS ¥4 ,2 500 r/min B> 5
min , 55 REOGERE 15 min, ST 40, {417, PBS Uk
B3 UK,100 pl #EFT 5 ml AR, INA An-
nexinV-FITC 5 pl BUALNRES AT 10 wl /MRS,
4 CHEEHFE 0.5 h, Fi 240 AR NSCs P8 T 1%
o

1.9 Western blot #ill B-tubulin I, GFAP £ H
RIE 4 NSCs 447 2R T B BUAZ B 11, IF X
A AR AT 35, - 20 CORPF. 4%
PRI P AR I RORN 28 ph S IR 5 4% R4 - 11 L
(WS A R -4 Ve Al 3 G = S AR o BT ety
AhE ., FH KIS 50 pm [ AN E T PVDF
L BRI e, 1 h R I—30 B-tubulin (1
:500) \GFAP(1 : 500) ,%KJ5 PBS 7596 3 K, [H] % 10
min,, 55 A 355 P Vs R R 2o 454 P 1 ( HRP)
FRCM =Hi(1 : 2 000) ,25 CEH 1 h, B PVDF
JEEVE ([A] ), DAB &5 IR AH

1.10  SEitZ24038  RAH SPSS 25. 0 B4 B ik
1750 Hr, VU2 NSCs A= 4 3% ¥ S B-tubulin 1l ,GFAP
M mRNA G5 FLECR LR R 07 22500, 4110 P
AT « K 36  LL P <0. 05 N EFA G #7 L,

2 #R
2.1 XFR NSCs HEMHFREEZEH Nestin £EF 7
eI YL (.45 B R AL AR S 24 h NSCs KUl +8

b5 Nestin ££ 90% B2 ifd 52 B8 BHM: | H. 5 40 it 42 3t
FENL, HE7R NSCs 4B, WL 1,

B 1 ik EFHfER S Nestin & x400
A~ CESHTANRN TG ;D ~ F. 5T 1 d BHANR IS E Y (0 3 €0 . DAPL X IR SR . NSCs 5 5 00 5 4 (6 T 5 76 22 3R W PH 1k Sl oy
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2.2 #&%8 miR-9 B-tubulin II ,GFAP HEE FKE

NM £ NSCs H' miR-9 mRNA A& K5, 5 NN
ZH NO 4 NI AL, ZRAG IR L (F =
165. 807 ,P <0.01) , B BFE YL st Dy, PUZH H NM 20
B-tubulin Il mRNA ik & fz =, GFAP mRNA £ ik
I, NI AL (F g = 113. 627, F oy =
174.025,P <0.01) ;NN 245 NO 44X Hb ik =448
bR R TG FE X, WE 2,

B2 4 %4 NSCs 4t miR-9 B-tubulin Il ,GFAP X% &
5 NOHHH.**P<0.01;5 NN 4 HE."P<0.01;5 NM 4
. 4P <0.01

2.3 £KH B-tubulin I, GFAP EH&E 5 NO
ZH NN 2H NI 4HAH L, NM 2H B-tubulin 112K 117 &
i, GFAP 2 & & e A% (Fyypn = 108.253,
Fipp =167.406,P <0.01) , PU4LH NI 41 B-tubulin
I H R A%, GFAP & H #3571 ; NO 41 B-
tubulin Il \GFAP [ & &t 5 NN 0% b2 R T4t
PR, WK 3,

B3 FEAMET B-tubulinll GFAP H9E AR LLE
5 NO #HILE:: ** P<0.01;5 NN ZH 4. # P <0.01; 5 NM 4
He#s . 4¢P <0. 01

2.4 &4 NSCs HEHEIER 24 h J5 55 440 Mm%
SR A K (F =74.078,P <0.01), 5 NN 4,
NO 4 NI ZHAH EL, NM 21 NSCs 851 15 P f o H 5
L S} [F) A2 T 320 457 34 iR R B 3 (P < 0. 01) , NI 119
S PR LA = A A LS, 2 R A SR X
(P <0.01),NO 21 NSCs F7G PERSAR T NN 41, 2 5%
Tt FE L, WE4,

4 &40 NSCs MRS AR
5 NO 4 H# . * * P<0.01;5 NN 4 . *#P <0.01; 5 NM 4
H# . 44 P <0. 01

2.5 HZANSCs ApATIER NO 4 NN NM
2 NI HANIE TR ULE 5, Horp NM 4L 40 g 1=
F/OTHAL =20 (P <0.01) , NI B9 40 )8 T 5 H
= HAH T (P <0.01) ,NO 405 NN ZHja i1
HiEERTRITFEL,

3 itig

FAR BT i , IE 5 15 00 0 2L 3l 1 K ik
B TR 2 A0 R T B A SR T B AR B g R
] NSCs 1F A #f Z8 A R 240 M ASH 3 B 2 A 38T R
I3, H RS oA R K40, 3 — & 30k #2208
PEPEBIR IRIT H R T A, AMiE" B
NSCs M5BT B B 2% , SR P FE 2605 5 R 42
SEMA T4 20 6 1 5 R0 o3 Ak 1 g 45 0 vk i ok AF
FEI A,

miRNAs J&— & BEARSF IR 9 % RNA, B
VA AN 0 AR W) AT N RO PE T, A RS R 3L
FE N 7L 3 K v 57 38 A7 7E , 45 FL AT REAE R 22 )
feh HAHEE X, miR9 &M i 55T miR-
NA, TEAE LU R I AR Z 7 AE . A RaE
7R miR9 FEMLE R G bR St 3k, R VR T+
ZREEM. B4, miR-9 78 I L6 4R ) £ i 97
RIS rh R A R A B R L S A i Y AR
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B 5 4 AEEBTIERILE
5 NO #HH#: " * P <0.01;5 NN 4HH# . *P <0.01;5 NM £ HL# . 4¢P <0. 01

Wit AT o, [RIRHFE T 2 miR-9 76 4 &R
SRR AS R 2o rh RIRE A . DL 25 RS iR
N miR9 SMAERG KT U &AL A
X, ATREE A M EE N, AR Bs NM
2l NSCs 1 PR e o H. 52 306 s 7] JE - 1710 328 7 4 5 114
s, g R R I 2K miR-9 HEAEHE N NSCs 40
[ORTEER i ST WA = 8

2R AN X AR AR U AE NSCs [] #f 220
i M oAb At B v R VR SR T T, S5 R SR A 3R
iK miR-9 BEMZIH L I# 1T Notch 1 f%) 3% 325 7 8] 72 5T 4f
o3 Ak Sk w28 0 1 2k AR v ke AR HEAE L, AT 32
LU VRIF 5T 26 W i 4% 10 1 5 | oM B-tubulin III | 1
GFAP [ # k{2 ¥t NSCs 3458  /3r4k., NSCs [ #1 28
T AL AR A I R S AR AR D RGBS T A
P O] iR R 1] TR T2 S e o U A A D R o =
W E—FAERY), EE R AAE B A, o B-
tubulin AU 19 LS 7 2 — , B2 48 Al i
LT FEE ST, H AR 372 NSCs [n #2807 i
M, B-tubulin A FTA [RJEAH B-tubulin I EL A& #h22
TURE S AE 2 TehR B Z — )z N TR
GRS GRAP W & 30T B TE e J5 400
WL e T B rh R 22 288 1, A B R I o 240 - 2
1) F B A E A ML S DI R+ M & AR B D) fig
P25, 5 EMRE N RE, Ed
ARSI I8 7~ PR 0 A LR L 2 p GFAP KZ 2
PR Rk, MPE R & R G2 Ba  HURA U i AL
U ST A L i s 22 % PR VR (RIS Ko &2
s 35 o P18 G o R TR A A 22 T ) 1% s R & Rk 1 R
fit, GFAP YE R B I I S5 4 M ) 32 22 ml 43 H 3% 3k Bl
FEIPE ARG . Hitk GFAP & 4TS
Pl ok 28 22 G0 LI I 5 40 M 355 A B AR R 9, I
PR AR S B B I e s . AT 455

75 ,NM ZH 41 il 7 B-tubulin [ mRNA & [k B 1E
DUZH P, T GFAP mRNA FIER 1463k B ik, 2
7~ miR-9 i i J# 4% B-tubulin I GFAP (1) 3 ik Mg i
NSCs 458 , AW S LRBFR S AL,

ZE Lk, i ik 9 miR-9 il id fE i B-tubulin
M35 Sl GFAP Rk, T fiE i NSCs 3§58, %
SEE WA LN R TR A R A2 BR AR A ALY
NSCs #EATIREE , A REHERR 41 B Fp I 5258 By Sk 1
SN TE A I W98 I AT 22 1 S5 1 X
NSCs AEW i PEHEA T , A b 28R AP 08 B IR T
PRt UA A SRR
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The effect of miR-9 on the proliferation of neural stem cells by

regulating -tubulin III and GFAP
Wang Yu, Zhao Lan, Kan Bohong, Shi Huiyan
( Dept of Acupuncture ,The First Affiliated Hospital of Tianjin University
of Traditional Chinese Medicine, Tianjin 300193)

Abstract Objective To explore whether miR-9 affects the proliferation of neural stem cells (NSCs) by regulating
B-tubulin Il and glial fibrillary acidic protein ( GFAP). Methods
purchased healthy pregnant mice and the isolated cells were divided into NO group ( non-transfected NSCs cell
line) , NN group ( NSCs transfected with miR-9-NC) , NM group ( NSCs transfected) transfected with miR-9 mim-
ics) , NI group (transfected with miR-9 inhibitor). Nestin was identified by immunofluorescence, the contents of

Mir-9, B-tubulin Il and GFAP were measured by QRT-PCR, the proliferation of NSCs was measured by MTT

NSCs cells were isolated and cultured on the

method, the apoptosis of NSCs was measured by flow cytometry, and the protein expressions of Mir-9, B-tubulin III
and GFAP were detected by Western blot. Results

was positive in 90% of the NSCs, and co-localized with the nucleus, indicating the successful isolation of NSCs.

The detection index Nestin of NSCs for 24 h after cell passage

The expression of miR-9 mRNA in NSCs of the NM group was the highest among the four groups, indicating that the
transfection was successful. Among the four groups, B-tubulin Il mRNA and protein expression was the highest in
the NM group, and the GFAP mRNA and protein expression was the lowest. The NI group was the opposite (P <
0.05). In the four groups after 24 h, the cell activity of NSCs in the NM group was the strongest and showed a
trend of gradually increasing with time (P <0.05). The cell activity of NI was significantly weaker than that of the
other three groups (P <0.05). Among the four groups, the apoptosis rate of the NM group was lower than that of
the other three groups (P <0.05), and the apoptosis rate of NI was higher than that of the other three groups (P
<0.05). The difference in the above indicators between the NO group and the NN group was smaller. Conclusion

Overexpressed miR-9 promotes the proliferation of NSCs by promoting the expression of B-tubulin Il and inhibi-
ting the expression of GFAP.

Key words neural stem cells; neurodegenerative diseases; glial cells; differentiation



