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A coordinated reciprocal interaction between epithelium and mesenchyme is involved in
salivary gland morphogenesis. The submandibular glands (SMGs) of Wnt1-Cre/R26R mice
have Dbeen shown positive for mesenchyme, whereas the epithelium is
beta-galactosidase-negative, indicating that most mesenchymal cells are derived from
cranial neural crest cells. Platelet-derived growth factor (PDGF) receptor alpha is one of
the markers of neural crest-derived cells. In this study, we analyzed the roles of PDGFs and
their receptors in the morphogenesis of mouse SMGs. PDGF-A was shown to be expressed
in SMG epithelium, whereas PDGF-B, PDGFRalpha, and PDGFRbeta were expressed in
mesenchyme. Exogenous PDGF-AA and -BB in SMG organ cultures demonstrated
increased levels of branching and epithelial proliferation, although their receptors were
found to be expressed in mesenchyme. In contrast, short interfering RNA for Pdgfa and -b
as well as neutralizing antibodies for PDGF-AB and -BB showed decreased branching.
PDGF-AA induced the expression of the fibroblast growth factor genes Fgf3 and -7, and
PDGF-BB induced the expression of Fgfl, -3, -7, and -10, whereas short interfering RNA for
Pdgfa and Pdgfb inhibited the expression of Fgf3, -7, and -10, indicating that PDGFs
regulate Fgf gene expression in SMG mesenchyme. The PDGF receptor inhibitor AG-17
inhibited PDGF-induced branching, whereas exogenous FGF7 and -10 fully recovered.
Together, these results indicate that fibroblast growth factors function downstream of
PDGF signaling, which regulates Fgf expression in neural crest-derived mesenchymal cells
and SMG branching morphogenesis. Thus, PDGF signaling is a possible mechanism
involved in the interaction between epithelial and neural crest-derived mesenchyme.
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(1) ~v RAETMIE R % AV /= PDGF @
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642 13.5 HEH ® ICR ~ 7 A7) 580 R A 4%
WL, RIVZF LU TLIHET— T 4 )VH
— L CHREREEITY, ZBEERE LT
DMEM/F12 Zf# A L. 100 U/ml penicillin,
100 pg/ml streptomycin, 150 pg/ml
ascorbic acid TN 50 pg/ml transferrin %
W9 %, PDGF (XAEMKRNTHREL A ~—5HD
WEI~TaE A ~—0 2 BIEZ KT 5, B
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BREZIT,
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( stealthTM Select 3 RNAi, Invitrogen ),
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( Invitrogen ) ZfFA L., 200 nM —_A$H
siRNA Z {5 FEANTH, 2 hr—LD~
7 ABE TR, [FEE D negative control
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kit, Invitrogen ) (& EH AT 5, siRNA
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ZEHAIL, BrdU / PI 2B L., 77 7{kL
THIMHEAERE D LB M E T 24T 9,

(3)  Real-time PCR & AV 7= PDGF + 7 /L
{53 & FGF 4312 B3 2 gt

PH N IRERE RIS BV T AMAIMEC PDGF
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FGF10 M3 & FHE L=, £ D —J5 T PDGF-A
& TB siRNA 1% FGF3. FGF7. FGF10 I %
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BT 5 FGF OFBLA I L T\ D Z & AR
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