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The Role of Shh in developing fetal mouse submandibular gland.
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Shh EGF/EGFR ErbB

The fundamental processes of epithelio-mesenchymal interactions depend both
on a variety of growth factors and their receptors. Shh are well known as a morphogen that plays
many important roles during development of numerous organs. In this study, we investigated the
relationship between Shh/Ptch and EGF/ErbB signals of developing fetal mouse SMG. Shh stimulated BrM

and induced phosphorylations of ErbBl and ERK1/2 in SMG rudiments. Shh also significantly induced
mRNA syntheses for EGF ligand and ErbB family. Induction of mRNA level of Egf was specific in
mesenchyme and inductions of mRNA levels for Erbbl, Erbb2 and Erbb3 were specific in epithelium of
SMG rudiments. Glil transcription factor level was elevated by administrations of Shh to cultured
SMG rudiments. These results suggested that Shh stimulates BrM of fetal mouse SMG through an
activation of EGF/ErbB/ERK1/2 signaling systems, and the stimulations by Shh may be regulated by the
transcription factor, Glil.
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EGF/ErbB SHH
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EGF
EGF/ErbB
ERK1/2
ErbB1 SHH 6h
ErbBl1
A ERKL/2 SHH
12
12 48
B
SHH
EGF ErbB MRNA
A Incubation time after Shh stimulation
0 6 12 24 48(h)
1.4 1 2 .02 .87
p-ErbB1 —175kDa
10 165 285 394 437
t-ErbB1 —175kDa
10 091 094 087 110
B Incubation time after Shh stimulation
0 6 12 24 48(h)
10 177 081 153 155
~— 42kDa
10 105 103 114 116
~ 42kDa

3 SHHFIEIZ & BErbB1 4 /0 BARZEE ) VLD TTHE
HLUVERK/200 1) VEEIEDZE L

ErbB Ptch
SHH
SHH ErbB1
AG1478 10u M 13

4A AG1478 ErbBl

48 ERK1/2
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A Shh Shh B Incubation time after Shh stimulation
(1000 ng mi')  AG1478 (10 uM) 0 6 12 24 48(h)

10 026 030 030 040

p-ErbB1 —175 kDa
Oh 107 098 112 114
t-ErbB1 —175 kDa
098 088 091 0.91
B-actin — 45 kDa
24h
AG1478 + + + + +
I Incubation time after Shh stimulation
0 6 12 24 48(h)
10 098 088 095 0.91
48 h 44 kDa

PERK 42kDa

10 0.91 110 097 109
44 kDa
42 kDa
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BC
A Shh B Incubation time after Shh stimulation
+
Shh Cyclopamine 0 6 12 24 48()
(1,000 ng mi*") (10 pMm) 1.0 094 1.03 096 0.86
2 BHE, 2 p-ErbBA —175kDa
10 088 096 092 084
t-ErbB1 (—175 kDa
10 106 084 100 1.08
Cyclopamine + + + + +
(0 Incubation time after Shh stimulation
0 6 12 24 48(h)
10 108 095 099 1.00
— 44 kDa
10 092 098 104 094
__ 44 kDa
Cyclopamine + + + + +
5 AyTRwT L5+ L EE|cyclopamine D &
SHH
EGF 20 ng/ml
SHH 1,000
ng/ml
EGF Shh
Control (20 ng mt") (1,000 ng ml')
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