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(FEE ] HBY 0T IR 240 Mk U8 2 4 #2850 57 82 1 (neurally differentiated EC-cell-derived
protein , Necdin ) X K fi 2 IR 2R (8] 78 55 T 40 M ( ectomesenchymal stem cells, EMSCs ) 1% 7 43 {L A0 8 46 1Y
FEER . Jiik FIHGRRESOER AR Necdin 78 E13. 5d (E19. 5d KRR RIE MGG 55
B E19. 5d RE M EMSCs, i 220 M A %08 40 i 7Y, #9 E Necdin JTBRAE 9 5 i8s EMSCs, 43
B XS BEA (sh-NC) FILERAL (sh-Necdin) o i A MEAAE I EMSCs #1140, CCK-8 (LA EMSCs 34
FARE T, KR SE B A I EMSCs 5B 8 J7, 04175 )5 3 Ao P i 1 g U £ L 9 R 41 L (5 . RT-PCR FI
Western blot Mg Necdin X} EMSCs A LA fL I IREEE R . 85 9t R Necdin 764 L 4h
il b B 0 R 5 1) 70 o A fi DXl 5 PR 658 5 SR IR ORI 1Y) EMSCs LR Necdin J5, sh-Necdin 28
EMSCs ] T-% 4% sh-NC {32 (P<0.01) , 5 sh-NC 4 #f Lt sh-Necdin 4] EMSCs [ 3458 fig J) B3 ( P<
0.01) ,{HiEFERE J1 72255 (P<0.01) ; 5 sh-NC g1 It , sh-Necdin 2§ B FR BE UL €6 55 3% HLA™ 445 1 T2 A
B /b ;sh-Necdin 2] EMSCs B4 LR ARAHDC A R N 5 8 (1 3Rk i B AR T sh-NC 2 (P<0.05) ., &5

Necdin 7E K A AR B 73 AL A X S 52 4 S P35, TR Necdin fig#F EMSCs i T-FIE5H , {2
i EMSCs 185 UL K ST 20 A6 Fi 4k, Necdin A REZE S & B 0 4kt B b R 15 B4R .
(X8R ] R 40 Mk I A 28 oo s v 25 1 5 SR A] 5 5T 40 ; B A Ak s 4k
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germ ectodermal mesenchymal stem cells

ZHANG Yixin, YUAN Hongyan, LU Mingjie, XIE Bo, ZOU Xugiang, WEN Xiujie Department of Orthodontics,
Luzhou Key Laboratory of Oral & Maxillofacial Reconstruction and Regeneration, Institute of Stomatology, Affiliated
Stomatology Hospital of Southwest Medical University, Luzhou, Sichuan Province, 646000, China

[ Abstract | Objective To investigate the regulative effect of neurally differentiated EC-cell-derived
protein, Necdin, on the odontogenic differentiation and mineralization of rat dental germ ectomesenchymal
stem cells ( EMSCs). Methods  Immunofluorescence staining was used to detect the expression and
distribution of Necdin in E13. 5d and E19. 5d rat dental germ. EMSCs derived from E19. 5d rat dental germ
were isolated and cultured, and identified with flow cytometry for cell surface antigens. The EMSCs were
stably transfected with lentiviral vector of Necdin silencing. Then, the apoptosis of EMSCs was detected by
flow cytometry in the negative control group (sh-NC) and silenced group (sh-Necdin). The proliferation
capacity of EMSCs was detected by CCK-8 assay, and the migration ability of EMSCs was detected by cell
scratching assay. After mineralization induction, the regulative effect of Necdin on the odontogenic
differentiation and mineralization of EMSCs was observed by alkaline phosphatase staining, alizarin red

staining, RT-PCR and Western blotting. Results The immunofluorescence results showed that Necdin was
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strongly expressed and concentrated in the inner enamel epithelium, outer enamel epithelium and in the

contact area between epithelium and mesenchyme.

After Necdin silencing, the EMSCs showed higher

apoptotic rate, enhanced proliferation ability but weaker migration ability when compared with the cells from

the sh-NC group (all P<0.01). What’ s more, Necdin silencing also resulted in lighter alkaline phosphatase

stain and less mineralized nodule formation, and up-regulations of the molecules related to tooth differentiation

and mineralization at mRNA and protein levels (P<0.05) in the cells from the sh-Necdin group than those

from the sh-NC group. Conclusion Necdin is specifically expressed in the future odontogenic differentiation

and mineralization regions in rat dental germ. lts silencing promotes the apoptosis and proliferation, but

inhibits the migration and the abilities of odontogenesis differentiation and mineralization in EMSCs. Necdin

might play an important role in tooth development and mineralization.
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F R E WA S A LU A e — M A
(Ao A, BN TE AR 2 18] 56 o R0 2 P B R X
PR 2Z (Bl AH EAE T, 3 S 22 Tl Bk TR Y R0 35 38
S U R RO TR R o 2R T A ok U
i 40 S 18] 38 5 T 28 M ( ectomesenchymal stem cells,
EMSCs ) #0A Ay 2 T 15t v s 21 29 A AL 40, 1] A B
I BRI A AR R R S BT A A H Y, X
AR ERAEEG L, SR HA TR R IFr 40
Mk BRESCRLANEZ NN ENERNT LT,
HIXSE{5 503 7 A PR P BIL I S 45 R 28 AT AR AN TR AE
RRHNA T FHL TR G K o MR 40 Ak
PR 208 5545 H (neurally differentiated EC-cell-
derived protein , Necdin ) & 2 {8, 258 4H ¢ 31 L ( melanoma
associated antigen,Mage ) ZJ% I 285 57, v DLl o 45 6
ZMEAMZAND T2 5P 2T E R R,
HETHFFE C 25870 W] Necdin fEREMH ARG KT
TR EEAE N (HR i A S B S kA kR E
AR BT AL T W) 16 B Be , 7628 th & A KB Hh BTk
] BEP A FEATERE . AT B feil S 5t
Pt WL Needin 7E R RA IR YR IK -1 0L, SR G
FI 48 95 B JR& e 14 @ DT B Necdin /) EMSCs, £ 5%
Necdin X} EMSCs f i 1=\ 3§58 3L F8 LK OBCE 23 AL A
WAL IR T, DU — 2D 4 7 2F 1A e A R T ) T
TEGFTHEW B , DT Ry 8 2 P 41 4 TR S A B
TSR RS g0 H A

1 #E5H®

1.1 &4 57
a-MEM 3557 3 (HyClone , 3¢ [5] ) 5 JBEEE I 4 10137
(Gibeo, 3 [E) ; CCK-8 U7 & 4 Mg 24 f# i \BCA & H

JE R & ECL Ak ROt asR) & wi R i i (5 1:07) 4
0. 2% P4 RLLEEWINE (= K, ) s HE B2 6,355
£ (Solarbio, H [E ) ; CD45 ., CD29 ., CD90 ., CD105 ( Santa
Cruz, 32 [H) ; Necdin ( Genetex, S5 [E ) ; D¢ 6 —#i 488 11y
FPUR TP CY3 L4 DAPT Jeii (7 #E
P, ) 5 PR 1gG-FITC, 1l 35T B 1gG-FIT,
Dspp 5 . Dnpl 4t 4 ( ABelonal, 1[5 ; GAPDH 4
& . Runx2 #{ 14, Alp #i {4 ( Proteintech, Z€ [€ ) ; PAGE
BRI e 7 ) 4 a0 & CHE G, th ) ; TRIzol Reagent
RNA #2032 7] & (Invitrogen, 26 [ ) ; PrimeScript™ 1st
Strand ¢cDNA Syn-thesis Kit ,TB Green Premix EX Tagq II
(TaKaRa, HA)

1.2 7%

1.2.1 HE Je@fifpstded  BURRE E13.5d,
E19.5d KECKHES, B2 gOa Biss 1~3 d, ZJa#
CEEUK G AT LY o G ST 60 CH%
2 b, ZJE R A AR B SRk, 1%
I HE e (4,301 & (Solarbio) 77 2 47 HE Je @, 4%
JEHRRE S RPETG Y (B K AL 2D BR W] HE 3
8, ZJE AT PR A I B, S AR B L
Necdin —4{(1:200) W F B , FEIARS R ) 488 111
TR _PIEATI T , DAPT S YL A A% o B 1 A7 B
KAAIR o Sy B AL S8 T7 V5 2444 R R R R R
SFPRAFAC R D2 TR 5 S 16T (No. 201903-187)
1.2.2 E19.5d FHFKIE EMSCs 35 3% I 2% 1 P Ji 4L
E - SD KRR A HEKER RS ses s, Bk
JIGHA E19. 5d R BRSK B, TR AR T I 2 iR
2 E TR SR, NS 10% FBS ) o-MEM, ¥ T
37 C& 5% CO, HYTH AR i B I RERE IR, 24 ~48 h
J5 TR S 2H 2R ] A0 B S TR A G o AR A
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ARG LA T, 5 22 S 0 Y U KOIR S R 4P 1Y 5
318 EMSCs #17, JRa4nfscss A g4 5x10°
AL, FH 4% 5 W 8] 22 4R 15 min, SR8 5 23 5IIA
PBS.CD45 .CD29 ,CD90.CD105, 4 4 C P H£®,
55 2 RARYE— P00 8 I A £t 9 1gG-FITC 5+
YU TgG-FITC ZHUB e, FAILHIUR A A6 00 4 g %
[TE7 W

1.2.3  GRyeziffy Necdin JT 8K 18 95 B Z2 46 i35
LI R B 27 B 4 Iy A R 2% w] AR 4 NCBI 2 (] )5 471
(Gene ID: 308690 ) i% if#4 HE A, YLER 4 sh-Necdin
U5 fy . 5'-GACCTGAGCGACCCTAACTTTT-3', A4
f B ZH sh-NC # ¢ 41 &y 5'-TTCTCCGAACGTGTCA-
CGT-3', MRHa1S s w B gL bl W 5 kA7 5C 5, & &l 4
oS By W e B G 3E RO B 8O 50, IR A
HiTransG P JS Y38 sm M4t SRR . 48 h Je i FI%¢
AR LB 3 (0,58 ' B 1 1) 3R B DA g B B S e
EMSCs, Ui 4 45 41 55 A F 2 5 ] RT-PCR il Western

blot B UERRHLACH
124 MESAETORREG IR R K

sh-NC 2H EMSCs FI1 sh-Necdin 2 EMSCs 3 T € i I
T, 2 S5 20 T 2 TE 4% Z2 b, i Necdin
—L(1:200) W F ST, FFH CY3 1L FEHRIIE I
(LL65O0) W8, 5o F DAPT G4l %, i i 4ot
TR E R B G eSO G PRI REEIA
1.2.5 P U B A G 0 200 it off TR KRS
RO I e I 25 L AN R AT 1 MR AL B 0, Z 5 4 4
e HAE T, &5 4140 AR & 1x10°/mL, K
10 pL AnnexinV-APC 43I 1 mL £ 41 41 i % h
RAHS) G 10 pL PUYSBIRS), TEIRSAMT
WESGION 15 min, SRS EATURS I 25 2H 240 i A 8 48 48
1.2.6 CCK-8 TE 96 FLA H L 2% 10° 4i i/ FL 1
LA 3 e P o5 L A i, R 3 AN fL. 24 h ),
FALINA 100 pL CCK-8 ARV , SR J5 4 20 BT A 9%
FEREEHEFE 2 b, AR ORI 45 FL A MO 7E 450 nm 405
BRFIRRIESE T d A K 4 .

1.2.7  RIJR S0 AGI 40 i 3T+ JEAE 6 LA M
RIS AE 1 A, IR RORAS R I 110 & ZH AT, 6 HLT
RJ5 LLA 38 1 25 B4 Fh T 6 LAl b, 155 P 2H 4 i 7
6 fLAR P L T 200 L A9AR Sk i 2 B T FLARUIS
M7 I I 2k, 2 S5 B8 46 o TG MLV K 7% 5628 17 40 i 5
F, A AIAERIR)S 0,12 1 24 h Xt 24 i afE 47 0028 A4
W8 o I Ja A Tmage J BAFHARPIR SR

1.2.8 BMERERREG YL B PG L e BUERIR
A& BRI LHLANMD, B AL FS LA 3 10 25 B He b T
6 fLMHh . FranffiA K REFIFREG 2 70% ~80%I} , B

B R (10 mmol/LR-HMBERRHA , 50 mg/mL
Y2 C,1x107° mol/L HiZEKAS 10% FBS ) a-MEM
BRFRER) EATRE IR o BB T .20 K, 43 S ARl e R
e300 RN R 2L g N S T L

1.2.9 RT-PCR FH TRIzol i3] ( Invitrogen ) Wit 5
A-4H 40 MU i RNA, 8K J5 fd ] PrimeScript™ 1st Strand
cDNA Syn-thesis Kit ( TaKaRa ) ¥ ¥ 5% RNA 3k 1%
cDNA , % ] TB Green Premix EX Tagq Il (TaKaRa) #4175
RT-PCR, 7p#r4i R Al GAPDH Y3k 9 —1k, Bt 51
Py#hh TaKaRa 24 w] & R, AHSCHEE R SR BILR 1,
1.2.10 Western blot {#i & PMSF (1) Western &
TP 290 i 2 ik i 42 JBOC B 4% 2 A 1, 9547 BCA EHEHE
R, 2540 SDS-PAGE HLJK s 1A —$1 e 41
WEE R ECL Ab2f KOG B s WG AT 52, A DA
KEHMRE,

%1 RT-PCR2|¥F5]
HH FIFN(5—3")

1E[ : TCGGAACAAAGTAAGGACCTGAG
JZ I : GTCAACCTCTTCAAACCGTTCTG

Necdin

TE[ : AGGCTTGTATGTGGGATGACG

Dmpl _
JZ i : CCAGTGCTGTGACGGGTATG
5 EN: CGCTGGAGAGAGACATTGTTGAA
PP i : TGTCGTTAGGCCTTGTTGATA
o i : AGGATTGTGGCGGTCTTTGE
P JZ 1 : TCAGAACAGGGTGCGTAGG
- ET: GGCGTATTTCAGATGATGACACT
n
o Fiiil: AAGTGAAGGTGGCTGGATAGTG
Ef: CTTCTCTTGTGACAAAGTGGACA
GAPDH

JZ i : CACCCCATTTGATGTTAGCG

1.3 %it$5 %

i SPSS 20. 0 ¥4 F1 GraphPad Prism 8 4% {4
gttt . HAPEAT 3 W B SR B, Bl
Ph xts i AR HAEBCXNS ¢ K317 7341, P<0. 05
FRERAGIFE L,

2 #R

2.1 KA FHEHE # &= Necdin %05 & AL L&
E13.5d F ik HE 4@ R bRz ZE N 1) 21 i ]
FeT A JEJECHS ) P MR T RARME -, 4275 R
AL TR, AT LB SR b R 2 Rl )7 R
MRIZ o LA SRl o] B 1 MR ] 75 5T 20 i 2% 5 2%
S, e Rl R TR 5 T R 3R TR S0 8] 75 5T 240
FRIEE SR X BUPR A 2 3Lk, A L ARl 4 AR 2 LSk IS FR 1Y
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SR FE T40 M S AR HE S FR O oF 48, A RE Dt WREDL BN ARAS A i EMSCs , W] U0 41 i 52 SR A2
Yufty i 7R Necdin 7E AR B FAUA LRk AL BHPE R R ZUHURH (B 2A) o 3t =X 20 ARG 45 2R i /s 3 26 4
(E1A) , E19.5d 8 HE Q8 R sliofias it — 20 e 3R 3K (i) 70 5T T 40 Jif 35 1f1 #R 12 4% CD29, CD90
K, R MG TR, JE S AR SRR AT A Bl BEEs CD105, {2 ik i i T4l R AR 104 CD45 (& 2B)
SRR AR OB FEUL BT BN R B IR Aol 2.3 A& Necdin #9 EMSCs

Rl 175 5 4 LK Ak EMSCs 7346 h 1A A 5 24t i, P9 B EMSCs 48 h J5 , 7E26 s T Al ik
ZIEH T A R BT A AT (A HETE BT BOA AR %83 sh-NC 41 H11 sh-Necdin Al I 3R G (45, 36
R BB 20 2 BT 1, S e b2 e 8 B R Needin B E557 hikge EMSCs (8] 3A) . Wi J5 i — 558 2+
FEWN SN BRI b R 5 R FE R A X Sk e ik g, B2 RT-PCR I Western blot fiF 52 8% 4 it 2K 12 9% 7% )5,

WPIR)Z ALk AR Rk (] 1B) . Necdin 3 [F Fl 2 1 7K F B 2 F 4K (P <0. 01, [&] 3B ~
2.2 E19.5d X A FIRSPIER A Faafe o B354 D). Ao Y kil R Necdin 32 275 20 iy
%x it 323k, 3F H sh-Necdin 4 ' Necdin 72 35 B i 1

MEL9. 5d Jif Bk BB 2P IRALZL, R4 sh-NC 410 (18 3E) .

HE ) DAPI Necdin Merge

50 pm
—

50 pm 50 50 pm
— —

A: E13.5d X & T #& HE e 24 &;B: E19.5d X & T H& HE fe s X4 & ;1EE ., WA R L& ,OEE: s R Bk,
SR: 2R W ,DP: F 5Lk ,DS: F 4 ,CL: Fi 3¢

1 KRR HE &7 Necdin E R AL BUNE

A
1.2 K s30_s0i488}- *530_40(488} *530_40(488}- *530_40(488} LZIS *530_40(488)- *530_40(488}+ 1.0 K 4 s30_soj488)- '530_40{488}
295 970 I.OK_SQ 964 189 981 969 310
900 2004 900+ 800+
= E Z 6004
< = g =] i =]
Z 600 g 600 3 600 3
~ S 4004 400
3007 2001 3007 2004 j
0 A - 0 T v - 0 - - - 0 ! -
10° 100 10> 10° 10! 0° 10' 100 10° 10 10° 10" 10> 10° 10* 10° 10" 102 10* 10*
CD29-FITC CD90-FITC CD105-FITC CD45-FITC B

ALE19.5d X HFBE4 2 & EMSCs R Ae % 3 4 B i X, 2 i Al 2n jo £ @ A59E 2
2 EMSCs Mo BiEF5MMRAnESE
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2.4

sh-NC

sh-Necdin
- -

&
+

200 pm
—l

DAPI

7% Necdin s EMSCs 7 T 38 74 Ao it #5 64 F v
i A6 T 40 Bf 0% T S o sh-Necdin 2 8 T34 £
(P<0.01,E 4A B) ; CCK-8 il 4E 5 i 7% sh-Needin

]
X

1.5+

1.01

Y FE RE
HMIERRE K A= 1L, (HJ2 24 h A1 48 h kI 45 L8R
sh-Necdin ZHiEFERE /155 sh-NC 4155 (P<0.01, 5 4D E) .

AR (P<0.01, & 4C) s RIJRSEH o R P2

sh-NC  sh-Necdin sh-NC sh-Necdin

Needin(43x10)— (D S SRR =
CAPDICI610) - S -

sh-NC sh-Necdin B

Necdin

Merge

50 pm
A

sh-Necdin

>
1.5+ =
e 50 pm 50 pm
ﬁﬁl 1.0+ [ — | —
®
=
= =
 0:37 2
s g
; z
5
04
sh-NC  sh-Needin D
a: P<0.01,%5 sh-NC b
A:sh-NC 28 %= sh-Necdin 284k &, 3¢ %% & &1k ; B: RT-PCR #| Necdin #) £ i% ;C: Western blot #) Necdin #) &
G RE ;D RGEREFEZ TS B LKA EHAM Necdin £ EMSCs 7 69 £ 34
B 3 EMSCs iTZk Necdin [FRYIERBZELWIE (n=3,3+s)
sh-NC sh-Necdin 15 sh-NC
106 Jat-ui(1.31%) Q1-UR(4.31%) 106§owm 73%) Q1-UR(7.91%)
< < N
S 10°4 < 104 N 10 4
g 2 2 ¥ =
£ 10" o £ 104 H o
210 = 107 2 59
a a =
102 ‘L(g’s ‘,‘ ‘ Q1 LR\U""/“GH 102 Qi L‘uss 55%1‘ . Q1 Lmnva\%w
10° 10* 10° 10° 10° 10* 10° 10° A 0-
sh-NC sh-Necdin B
-
L5 —shNe L0 pshone 9
— sh-Necdin
_| [Jsh-Necdin
ig 1.0
=)
el
<
= a
Q0.5+ <
-
a
T T T T T T 1 0-
0 1 2 3 4 5 6 7 24 48
i F)/d C 8] /h D

a: P<0.01,% sh-NC &

A AR 28RN EMSCs 15 B: &4 %, C. CCK-8 #ml EMSCs %7545 /7 ;D . E

EMSCs it 4% #& /) Ao it 45 R 40t 547
& 4

LK Necdin ¥ EMSC AT (85T

: XR 5 B te ]

M (n=3,x+s)
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2.5 % Necdin & EMSCs & T -4 A=8" 1L 58 77 0%, 55
RS T d R A TR (%
Bl sh-Necdin £ Je (4 53%, M X105 21 d J5 B 40
AT PE R Yt & B sh-Necdin 2B B0 fh 4515
B (K SAB) o WEER LI5S 7 d J5 R4 RNA F
HH 4T RT-PCR 5 Western blot M, %4 ¥ Dspp.
Dimpl Alp Runx2 3 [ 5 2 (1 42 K HI B AR, 3022 52 49
HAGI 5 L (P<0.05,& 5C~E)

3 it

TF Vi A B b R AN TR FE R AR A LS
FAREAR IR0 St BA 2 2% B9 5 B ek
(LR DR | 22 A 2 R N B 2 A8 BB S i (E—
P2 b AR TR AT IR o IR 15 21 e A
KB WSIRPLHIAERE , T 2N S — PR
Necdin 4] F 1991 4 )\ P19 iR T A0 73 25 ok, s
TROZRACHURZNE I, e — P A KR

sh-NC sh-Necdin
% b "I

sh-NC sh-Necdin sh-NC sh-Necdin

Dspp(110x10*)—

Dmp1(110x10°)—

Alp(80x10%)—

Runx2(57x10%)—

GAPDH(36x10°)—

HE, A LUl S 2R O 2 RS ES G R )
BT PR AR S R g R G e e Y 1 % B
Necdin 7£ E13. 5d 7 i v i 263k T N ANl J Fn2F 2L
KA FE E19.5d iy Rl E R A E Rz 5 ) g
A EAEH XS Fe iR, [A A o 2Lk A 2 Aabt g 70
ik o XEFRA 5 AR KR A A s a4k 2 B A
K, $/R Necdin AIfE 5 F KK,

ZJaFIA E19. 5d KA MR IEE) EMSCs 21 5
RUHE—PARSY Necdin W A] BRI 4R . el oipp 22 0%
IERRUL ) EMSCs # A & 2 Fh 24 I % 18] 78 5 1 44
MIA LR AL A0 L, 7228 5 & A VR B R b R A G AR
7. p75 w2 E 9% T 32 K (p75 neurotrophin
receptor, p7SNTR ) J& K 37 % fii fift 28 U5 37 A= /) EMSCs
HIARED , PR R AE5E & B E19. 5d “F ik EMSCs
ik pTSNTR, - BUH AR (9 6™ 1k B A T ™ .
H T E19. 5d (1K B IR ORI gs A TR I E 2k A
BB B, 2F TG A T H AR RE 50046, ARk

159 ml e
[ sh-Necdin

ﬂj@ 1.0

*®

=

= b

z b T

= 054

g b

0—
Dspp Dmpl Alp Runx2 C
FEH
154 Il .-NC
[ sh-Necdin
IH | o4
£ 1.0
=<
= a
a0
e 0.5
0=
Dspp Dmpl Alp Runx2 E

E{E|

a: P<0.05,b: P<0.01,%5 sh-NC st
A BB BES & B, B F 4 E;C. RT-PCR &0 & T oA s 148 % & B &£ ;D Western blot A& &%, F 4

A ARk &G kk; B: RAREF T ELMN

5 7LEk Necdin Xt EMSCs F{ F ST L EIEN (n=3,x+s)



http ://aammt. tmmu. edu. cn

[ 222 R R 22 4%, 2023,45(13) 1419

R F I 4N T U HL A% 0 T8 SR B 21 41 2L e
71, TE LB B i A R 2T 15 3R 3K AR 1 EMSCs R A
FAMRAEREEAE ;9 H E19.5 d FRR4141%
Jeta 25 Rl iR, Needin 764K & A4 A AL A 4k
XA PR TR . R, AR SEER 8 £ A E19. 5d K B
IR R B 57 EMSCs o 38 128 It 20 41 i A 39 E
FOR () Fe 50 T4, 22 )5 #4 8 Necdin T8RS 97 2 AL )
JYY EMSCs 3#f — 25 #F 9% Necdin %} EMSCs [ 4 3%
YER

FEB &R B 2eny Y el # , ads e
Jf S5 A . b Rz 55 T80 78 5T 4 A AR, DA B 40 i ) O
To A TR ML R e AR R B,
TLER Necdin 7] [ B {2 3#F EMSCs {9 8 T FI B4 54, 1] fig
5 Necdin & Z2 A4 RELA S E19. 5d EMSCs $#ik
FAEHLRE A . FELIERMFTH, Needin 3 3231845
T R 7N BB Bz J2 Fb 4o 28 T 1A 200 B A 398 A T ok
Necdin Jii , IR Jif 39 %) /)N BROR# 22775 B S X 1) GABAergic
28T B AN A T A A B R R
XA RE S PR M Fr A e fa S A %, (2
Necdin 7E3X —id B o R HE M L W2 DI RES | & 7204
TR, BOR R 2 E 4 E ) Necdin & —Fh i A 2245
ARG T E N . AW E I, R Necdin J5 19
250 T 4 iE NSCPCs 2% B 1 175 BR 10 4 e 3% 78 AN 1,
A RESE T Necdin 5% sl 7 Bmil A1 B AEH,
R T J] 3O 2 P A P S AT 1 57) p 16 1 838 AT 90 i
AT A T . S, Needin A i {2 BRI T2
[ CCARL/CARP1 R Aok & F7 AR A= A7 16 4 DT
SN USRI B g T MC3T3-EL /NRURE 40 i
Had % ik Necdin 0 8 7% H BE 389 58 A 30 561 98 - 4
FIY o FERG T4 MR 20 P Needin f 2k
AT LU 4R A A R A s A T BRE R B
Necdin F] LATE 40 i 57 H B 42 5 3 68 40 o ] B0 R 30+
E2F1 A1 H A F R i 40 i 5 388 5 Aigs S o016, OF Hif
M E2F1 AR T . AR BN, TTER
Necdin {23 E19. 5d 7 )k EMSCs #1119 [8) i}, 7] g
WO T A M A 15 S 3E i, (R BRI 4 HIL ] 4o
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