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Role of Notch -1 in the Differentiation of

Rat Mesenchymal Stem Cells into Neurons
YANG Jun, et al
( Department of Neurology, the First Affiliated Hospital, Chongqing Medical University)

[ Abstract] Objectives: To identify the roles of Notch — 1 gene for survivaland differentiation of mesenchymal stem cells { MSCs) into
neurons by way of RNA interference ( RNAi) technique to suppress expression of Notch - 1 gene. Methods: Firstly, construct
mNotch - 1 short hairpin RNA{ mNotch — IshRNA) and then to oberve configuration of MSCs transfected by mNotch - IshRNA; MTT
was employed to evaluate the survival ratio of MSCs before transfection, 24 hours and 3 days after transfection, respectively; agents,
such as BDNF, retinoid acid, were obtained to induce MSCs transfected by mNotch — 1shRNA in vitro and expression of Nestin, NSE
and NF200( neuron marker agent) and GFAP( neural glial cell marker agent) were determined by immunocytochemistry stain tech-
nique. Results: The cell cubic configuration was enforced and expression of notch — 1 gene vanished by transfection of mNotch —
1shRNA. The survival ratio of MSCs by transfection decreased and there was significant differences between non - ransfection and
transfection - controlling group after 24 hours and 3 days of transfection { P <0.01). The differentiation efficacy of MSCs transfected by
mNotch — 1shRNA into neurons and the expression of NSE, NF200 were increased significantly than non - ransfection and transfection —
controlling group, and there was no expression of GFAP. Conclusions: The differentiation efficacy of MSCs can be enforced by mNotch
- IshRNA to suppress Notch — 1 expression, which implies that the transverse differentiation of MSCs is similar to that of neural stem
cells. The blocking of Notch - 1 signal pathway might promote differentiation of MSCs into neural stem cells.
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AHFTE B RNA T4 ( RNA interference, RNAi) £
AR, Notch — 1 JE[H 1A, T MWL Notch - 1
L RTE MSCs 1] 53 IIPE
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BERBI/NG8 ~ 10 A, AR, B8 =FE ¥
KEEB s O (5 TIES : SCXK (35 ) 20020003 ) £244t
1.2 &2 H

DMEM ,OPTI — MEM % 3% 4t . Neurobasal — A ( Gibco 2%
7)) ; A bFGF (L E 264 7)) ; SiPORTlipid ( Ambion A ) ;
mNotch — IshRNA , mGAPDHshRNA ( F iR E A R A
Al) ;W2 Notch - 1 T EEHA (M - 20) (SantaCruz 2y
al) s/l GAPDH 1 s BBk ( L R UAE A PR HD ) 5
Insulin — Transferrin — Selenite mix ( ITS) . 4t F & . % $L GFAP
£ 5T (Sigma 24 7] ) ; /1Bl BDNF ( PeproTech 23] ) ; B
M (MTT) (BIB 2 ¥])

1.3 mNotch - 1 42 % % 3k RNA (short hairpin RNA, mNotch
- 1shRNA) #5473

B AR DNA(H R A YA IR A RIT ) &
i 'k [ T7promoter Oliog ( 70pmol ) 1. Sul + 3 #z DNA
(50pmol) 1pl +5 x Annealing Buffer2pul + RNnase — Free Wa-
terS. Sul,75CIHE 2min; B H EF R, M E 2min] #pF[ B
KR 10l + 10 x Klenow Fragment exo — Fill — In Buff-
er2pl + ANTP Mix (2. SmM each dNTP) 2ul + Klenow Frag-
ment exo — DNA Polymerase (20U/ul) Iul + RNnase - Free
Water5ul,37CHEE 30min;0°C KiLEEE 15min; BEIEEE] |
oML R [ X LR MK 4ul  + AmpliScribe T7 - Flash 10 x
+ DNTP Mix (2. 5mol/L. each dNTP)
7.2ul + DTI(100mol/L) 2ul  + AmpliScribeT7 - Flash En-
zyme Solution2pl 42°C 3 E 70min] 4lifk ({4 Fh k57 KL STk
20wl il RNase — FreeDNAnasel (1U/pl) 1ul IB& G 37C %
& 15min;70°CHEE 15min K& #E ;B E073E; BB mA
1710 KRR 3M BEBR W A0 2. 5 5 AR MY oK 2 B 0k i
15min JLFE shRNA; £ 13§, JLREH 70% ZBE/NOIETE—K;
FRTH2 ~Smin S HIA 100pl 695 RNA Bk shRNA;
#-—45F MicroSpin™ G - 25 # i £h4fifk ) , 18 %) mNotch —
IshRNA 3 20. 3gmol/L, — 80°C {£ 7. mNotch — IshRNA {5
5\ 5

Reaction Buffer 2l

5'GGA CAA GAU UGAUGG CUA CGAC AAG
U CCU GUU CUAACIU ACC GAU GCUGAAC
1.4 MSCs 2%
T & T BN BUUAZ B ,0. SmIDMEM 58 £ 5% 35 3
(FSHN 10% fa 4 L3 , 10mol/ L HEPES,, 1ng/mlIbFGF ) i &
B, 2 BLAT OB, AR B 2 x 10°/ml, AT 6 7L

RS (BB WA SR ) ,37°C 5% CO, 5 3% 48h ik, £
R IGEEA, USSR 72h i, GRS RE
5 ,0.25% i 5 (5 85/0. 04% EDTA L4648, # 1 x 10°/ml
E R, SR T2h B L2 3 ~4 REER
1.5 mNotch — 1shRNA #% %

OPTI - MEM ¥ #3508 UE40 B 3 1K, B FLIn A F ¢ OPTI
- MEM ¥ 3% % 800ul; in A SiPORT lipid (3l jil OPTI -
MEM 53535 12l 1B47, IR AL E 20min) 5 mNotch - IshR-
NA(5ul /it OPTI - MEM 35355 180ul) IR & W, KRR
1000u1;37°C ,5% CO, , 5 & 4h; A 3ml EHid £y DMEM
WL (BN 10% B4 MTE ) , SRS 3G 5% 24h J5 kT

Xt BB S  % Fl mGAPDHshRNA {£# mNotch - IshRNA,
1.6 w9 9 5448 Kok 3 (MTT) st & sk 4 A 0 A0 7558 4

$ 55 Y2 mNoteh — IshRNA Fif J5 4B 6] 404 MSCs 8 A 96
fLIE SRR, MTT(S. Omg/m1)50ul/FL 37°C IR E 4h, 8.0
F L, A P R 2000, BB 588 K 3040 RE &
FLIRSEAH (P4 490nm) , iFA Sl LR BLIA I BE FORR IR S B 1Y)
Wtk B FZRERIE S TS MR A H M, A U F
(RN AR AR TR R
1.7 4k ohik F MSCs 5-1% 4 4b 2 49 i ( Sanchez — Ramos
%m)

BHIE# MSCs %55 ¢ mNotch — IshRNA ) MSCs 3= fi 1%
F:4:,D - Hank's JETE 2k 3 UK, 3t 24 Neurobasel 1535 3 ( ¥
5% I, 1% FRUERG 4 LY, 2% ITS,0. Spumol/L 4 HI g,
10ng/ml BDNF) %3 6 X,

1.8 MSCsif$5mEE

1.8.1 JE&R¥WE HEBMET. HTSUWUE MSCs 57
HETESEEL,

1.8.2 S AL # e o, 3 MSCs 41 ffg 22 HistoChoice MB
&€ 2h J§,0. 5% H,0, - FFEEAL T 30min, 1% 4 I 7 5 % 5
—0.3% TritonX — 100 37°C 4£h ¥ 30min; IE ¥ 112 M #5 (1:50)
BANEIRBF 30min, XK M7, Aok; mA—HL(1:200)
37°CHEE 60min J5, FEAIA L S 1gG - Cy3(1:64)37C,
30min,0. 01mol/L. PBS FE43 thisk LA 2 1k RN, /K ¥ k3t B 7
HRE,RAEMBEWNE. HAETBE - —Hfikn
0.01 mol/LPBS, HAR BRI A, Bikok A K NN NE M
PLICE 200 40, 5 PRI A 4 L), 3o PR P40 A
=61% A + + +),30% ~60% FFELE( + +),6%
~30% JBAEEC +) 1% ~5% R EE( £ ), <1% M
(=)o

1.9 %ita @

BUEFTRIN H] ANOVAS 43741 6] 22 B9 B 3, IR
S IE] 25 B, WA Student” s t test 3R R K H >
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B4 mNothch — IshRNA S5 7 G MSCa( x 100)

B ST RANR MSCa( > 100)

B2 R 14 REVMR MSCa( x40) BS  mNotheh — 1shRNA 85381 MSCa, 598

2.2 mNotch = IshRNA 4k ¢ 5 a0 i % A 2L R Notch - | 38 ((y3, x150)
Notch — 1 ¢ & FERIT A MTT JE 8 1255 (P >0.05) ;4
mNotch — I shRNA 56 3¢ 535 53 A0 IIBERG SE T, 3 24h 4% 5 mNotch — TshRNA 41 MTT i F B, 5
L A R O A S BROE B UGS mGAPDHShRNA 4147 HE b 3 22 5 (P
ALK (83 4 e 4l I fk <0.01) ;5633 X, MTT i 45k% Ye 24h 477 [
0, 6541 MSCs throf I, Notch = 1 (1 42k , 34 i 2y TP <0.01) R 54 A % e % 4 mGAPDHs-
AL Notch — 1 i 5 (185 .6) WRNA A1 EPEZE T (P <0.01) (F 1), $R
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TEe o VAGE UGS e mGAPDH — shRNA Z[AH R ] 25
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7 SRR M3, EF 60 REARLA, TR ;
Sk BT ) D S R 5 B 0T e, o :

872 % 8 40 A 3 45 B TR (T 25 100) P PR AL IEAh, AW CFAP ik ([ 11
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B RNATHR AL A R T T 40 5L 9 4
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ESOTTLANGE AR mRNA BRI, 540 50 BELRE (4 ARHRFE VLT T 6 %f AN Bl Nateh — 1 32 14 19

78 ORNA A mNotch — IshRNA, F Jf] % 34 5 A 1 5 A MSCs

) B R g I P 2 £, K 5

W]‘(L TR T AT Pt i 1%
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Notch — 1 Z£ R LB, A B 5T MSCs 431 4 1 22 41 it
BIBLEI ST 1 — D 2ELTF Notch — 1 B RER" 1Y
PRAMERL,

Notch {5533 S 4 2 F 4l i 1) 45 4L ( specifica-
tion ) 7 & B 1 F (1) % = 4t A 1) AH B4R AR 5 1Y
B, FENM SRS NEES  ERRERE .
MANMLE T IR A 55 A 2 B ) 2 o e B AR
Mo

KE R RN S EITESE, B IE T IMEE &
RGP 2 A0 M A 2 ) 3 i R Y MSCs Z (B 47
TERRPIE R, W LI BS R mp i a4k 7. B
2, X MS Cs s b A g pla sl 28
ST 4 A FELULE, Noch {55 @ 26 S
57 S R R EIRER D . A5 E R
4t mNotch — IshRNA | BH 7 Notch {5 1 B, W iZ
{55 @M AE MSCs S IVERT .

R T HERR B A AE 538 B A TR AE R A, A 9Tk
# 7 Sanchez - Ramos S5 HE T IR SMFE T MSCs 74k,
G OISR A T 40 A AR 5k
WAR, 7B MiE 4 T R Al BDNF 2 ) 34 H i %%
S MSCs 734k, 15 25 A L ] LA 3% Nestin NSE |
GFAP S5 pft 25 241 o 35 JiE ot 4l M AT ic B, A BERL K
B, R Y mGAPDHshRNA () MSCs 5% /5,
PR BOR LR, R w2 , Rt 2 4 i
FIRE 4L, 5 Sanchez — Ramos 2538 AHIF™ o T
38 mNotch — 1shRNA [ MSCs [a] #41 22 41 e (4 43 1k,
AL ERS, LSS ME MR PR IEH NSE
R A 2 4l bR ic 9 NF200 () Rx | Tk
UL R Uy mGAPDHShRNA 1), B & L GFAP %
Ko BN EMHE T 4034, Notch 5538 B th vl
625 1 MSCs Hy#g1a s+ 4bi3 2 , B0& Notch {5538
P& MSCs HIHBE 1] 431k ; BT Notch {5538 ¢
J& ,MSCs ] 2 240 i i 4 AL U35

MSCs Y A] LA F 3% Notch — 1, 1] H KB &
Jagged — 1 R F##4rF DTX1, 42/~ Notch {557 8
%t MSCs T ML A BT . ARG RE

B, mNotch — IshRNA #& Y [5 MSCs 4 L 77 1% R T
Ve, 1 B4 S R AR L (B R, $4% mGAPDHs-
hRNA X MSCs f£1% Z & WA K, ESE T Notch - 1
7EMSCs (REFAREH A HREFAHMBER —=
YEM .

5 LT, AR R A RNAL 80K, M1 Notch
-1 MRS, NTIEHE T MSCs (a3 22 240 i 7
PR30 4878 MSCs B m s Lt Al e S & T
YA L, BHIT Notch {5538 B, 231 in MSCs =] #f
Z ML RIRER . AR EE R A MSCs € M 57
SR R R AL T 37 A SIS FISE KR .
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