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The role of Sonic Hedgehog signaling pathway in the early development of the cerebellum
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[Abstract] Objective:To research Sonic Hedgehog(Shh) signaling pathway effects on the cerebellum external granular layer (EGL
layer) cell granule cell precursors (GCP cell) proliferation and migration in early development of cerebellum. Methods: Paraffin
sections by immunofluorescence were performed to observe external granular layer of the cerebellum GCP cell proliferation. Mouse
brain slices in vitro establish systems were performed to detect dynamic migration and proliferation of cerebellar external granular
layer of GCP cells. Results: The number of granulosa cell proliferation precursors was reached the peak on the seventh days after
birth in mice cerebellar external granular layer;Shh signaling pathway promoted proliferation of cerebellar external granular layer
cells. After inhibition of the signaling pathway by cyclopamine (CPA), cell proliferation of cerebellar external granular layer was
inhibited, but migration was unaffected. Conclusion: Shh signaling pathway is a part of promoting cell proliferation of cerebellar
external granule layer and mitosis essential, and its function is only limited to the external granule layer.
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Figure 1 Expression of Pax6 and NeuN in mouse cerebellum (x20)
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Figure2 Shhinduces proliferation of granule cell precursors
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Figure 3 Establishment of mouse cerebellum slices in vitro
culture systems



535 &5 T W
20154F7 A

X [7) % ; Sonic Hedgehog {5 5 7E/ M- & & W IUEH <903

Jn%157.34% (B 3B) Ui A R 2= 1 2 Fh A
BZEr T2 E Bk, B, @ R SNE SR/ M ik
Hii B, B AT LAY 2 b 7 B UKL A0 At ph S NSORE 2 17]
R Z R B, A T 20 T ## Shh {557E
ZINIG ATNSUAE 2 240 B ) 14 5 B R v BT A 7
RS EESR B/ AK R, A CPA——Shh {5538
BRIV IR AL B 4L B 24 b JE R EAL
PRZE % 7 EAU BH P4 B A8 T X6 B 4H (DMSO
bR H ST BRAAH EE & BRA MR 2 For )2 E-
dU BHMEAN R AR 8D  ERAEAN R 254 T N kL
JZ8) EdU BHPE IR 8D AR B L (& 3A) 5
B3 M/ NI 2 10 EJU B4 s 2 3, BAR
CPA W SR EGL (19 EAU FHPE4RM, {HE2X) IGL
JEILTFRA N (B 3B.C) o X —25 1R T/ ik
KB R, Shh 55 1 = ZAE & AL SE /N 4 Bkz
JZ GCP 4iffaa58 , (BA i HiE 5%,
2.4 ShhfZ5 8% 7% 8 EE DR DRI &
BRI I s da e,

i T HRFE Shh 5 5 55 B0E XTI BN il A0 6t
R E RIS FE e AT B AR S 17 d BYEF
AT (WT) FT Preh FE PR EEFR (Preh*) % 35 PR 7L /)N B
7N, AT HE GG Ze 5O E RN GCP 21 s
FA IR FBREY) Ki67 B it b ki £t
HAPRICY) NeuN BUZRIATE AL, HE L @25 5005
|, 58 AERE /NN (B 4A B) FH EH , Preh 3
DRI AR /N BB /DN B 1 0k 2 1 B T — J2 5 R 41
(I 4E F), S5 G/ Kie7 A1 NeuN W23 | B
AR INEV NI A MBORE 2 LB Ki67 B3, Y

HE J¢ (8

WKL Z NeuN Kimik (I8 4C. D), Prch FEF H /N
SUVIMRANEURLZ Ki67 H B T:F A, N FURZ Ne-
uN Kk (F 4G H) 45 F %0 SHH {5 5% 5+
WU I /N BN A MR JZ () A 25 R S
B, I LS b 55 186 5 1 40 i S 8 A IR 1 P e
ZEik .,

RIS &

ASCWEFE T Shh {5538 A2 /N ik & & 108
ESCR /NG EGL 21 GCP 4H it 385 K T 7% T 5%
Wl /NI R REEIE RN & B R
47 Shh 1553 B Y Preh FE R AR 578 | S5UH S
T I B, 25 EGL 2L Y 1 X T RE &
MB B A YIRS, (HX—id R & A 4Bl
WIANTE S, FRATTA I T — B BRI A Y SE 5 Y
RYEE, WINE LT LS N & F R EGL 2
GCP 4 (3858 T #% K Shh 55 B AE /NG 71 5
K2 GCP AU i3 58 S B ad b ke iR A I
FIFH S 28 5 1 33E Preh™ /)y BUX —SEI6 3 MR 70 i ¢
TE /NI & B ) Shh 15 538 5 5 5 B0RE X /N i
EGL )2 GCP 4U M348 520 , 7 SR RERS $R 11 MB 7]
BE R T

4, FAE A WY e G SR R T
P2 P7 F1 P14 /]NER/ING Hh R0 240 L GCP 448 i 0 B
BT R T PR, K e A )G
7 d /NN GCP 4ERf s s i o P e, Bl
IR RS, 3 14 d B GCP 4R A #4111
B, I IR B A VR . B, FRATTI P7

GRS

» (x10)

wT

Ptch*~

(x10) (x20)

CA-

D
(b|||||||||||||||||||||||III!!

IE DO CKE M LT (4 7R M NueN, £%(61 Ki67,
Bl 4 Shh{ES@dERFESEIMNFREAMREILHE

Figure 4 Shh signaling pathway overactivation leads to EGL layer excessive proliferation
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