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1. Global and specific gene expression analyses and 3D 

imaging study 

 143 sets of microarray data uploaded to the hub 

 87 hard and 104 soft tissue microCT images uploaded to the hub and 

how to use microCT images to study hard and soft tissue structures 

 Development of a data presentation interface with FaceBase 

  

2. High-throughput analysis of Tgf-b downstream target genes 

in our Tgfbr mutant models and to test whether 

manipulation of altered Tgf-b downstream signaling 

molecules offers the opportunity to rescue cleft palate in 

vivo. 

 Discovery of an alternative Tgf-b signaling pathway and rescue of 

cleft palate in vivo (Iwata et al., JCI, 2012; Iwata et al.,  

Development, 2013; Iwata et al., JBC 2011, 2012) 

What did we propose to do and what have been accomplished 
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Select the tissue of interest (click at the tissue of interest to get a list of the genes expressed in that 

tissue) 
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http://face.usc.edu/ 

1. To share our data immediately 

with the research community 

2. To serve as an interface with the 

hub 
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MicroCT 

Dynamic microCT data for analysis of skull 

development and malformations 
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Discovery of a novel TGF-b signaling mechanism 
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Iwata et al., JCI 2012 

Tgfbr2fl/fl 
Wnt1-Cre:Tgfbr2fl/fl Wnt1-Cre;Tgfbr2fl/fl; 

Tgfb2+/- 

Wnt1-Cre;Tgfbr2fl/fl Cleft of the 

secondary palate 
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TGF-b-mediated epithelial-mesenchymal interactions and 

palatal muscle development 



TGF-b signaling mechanism in patients  

with TGF-b receptor mutations 

TGF-b  receptor mutations and cleft palate 

Loeys et al., 2005, Nature Genetics 37, 275-281 

(Marfan’s syndrome type II) 

Loeys-Dietz syndrome 
(TGF-b RII or TGF-b RI mutations) 

What is the TGF-b 

signaling mechanism in 

patients with TGF-b RII 

mutations?  
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Cleft soft palate, 

risk for speech problems, middle 

ear infection, and difficulties 

in swallowing 

- Speech 

- Hearing 

- Swallowing 

Why is the soft palate important? 
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LVP 

Clinical problems: 

Following the surgical correction of mis-oriented LVP muscle, these 

patients still have difficulty with precise pronunciation.  Why? 

1. Intrinsic functional defects in soft palate muscles (fast/slow fibers)? 

2. Decreased volume of muscles? 

3. Molecular regulation of muscles in soft palate is still defective 

Abnormal orientation of LVP muscle 
Surgical correction of the orientation 
 of LVP muscle 

Repair of cleft soft palate 
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Control Tgfbr2fl/fl;K14-Cre 

Muscle volume in Tgfbr2fl/fl;K14-Cre mice 
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Cell proliferation defect in the muscles  

of Tgfbr2fl/fl;K14-Cre mice 
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Myoblast Myofiber 

Progenitors Commitment  to 

differentiation 

Fusion into  

myotube 

Maturation of  
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Muscle development 
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Muscle development defects in Tgfbr2 mutant 

model 

Control 

Cleft soft palate 

Control 

Tgfbr2fl/fl;K14-Cre 
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Muscle Defects 

How does TGF-b mediated tissue-tissue interaction  

control muscle development in the soft palate? 

K14-Cre;Tgfbr2fl/fl 

Palatal muscles 

Dkk 

WNT signaling 
TGFβR 

Palatal epithelium 

Palatal mesenchyme 

TGFβ 
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E15.5 Posterior palate 

Wild-type (WT) Tgfbr2fl/fl;K14-Cre (CKO) 

549 probe sets representing transcripts that were differentially 

expressed  

 

(WT Post vs. CKO Post)  

  

1.5-fold, <5% false discovery rate (FDR) 

Up-regulated: 253 probe sets 

Down-regulated: 296 probe sets 

Microarray analysis 

AFFY_ID Symbol 

Tgfbr2fl/fl;Wnt1 

/Tgfbr2fl/fl FDR 

1420360_at  Dkk1 2.415 0.0448 

1425447_at  Dkk4 5.602 0.0103 
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Identification of TGF-b downstream molecules altered in the 

soft palate of Tgfbr2fl/fl;K14-Cre mice 

In K14Cre;Tgfbr2fl/fl mice, there is persistence of MEE 

cells. There is also persistence of DKK1 expression in 

the MEE and palatal mesenchyme. 

α-DKK1 

α-DKK1 

Developmental Biology  

350 (2011) 511–519 
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Wnt11 expression in the palate 

WNT11 acts as a directional cue to organize the elongation of 

early muscle fibers                      Nature,  29, 589-593, 2009 

Developmental Biology 314, 341–350, 2008 
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Rescue of the cell proliferation defect in the soft palate of  

Tgfbr2fl/fl;K14-Cre mice 



LOPAC Library Screen Summary Statistics 

Parameters 

Assays 

CellTiter-Glo 

Luminescence  

CellTiter-Fluor 

Fluorescence  

1536-well plates 7 (+2 DMSO) 7 (+2 DMSO) 

Compounds tested 1280 1280 

Points per titration 7 7 

Data points 8,960 8,960 

B:I      13.6 + 2.6 3.5 + 0.6 

Output Signal 37700 ± 6800 RLU 595000 ± 98000 FLU 

CV 17.9 + 11.2 25.5 + 12.4 

Z’ factor  0.45 + 0.14 -0.70 + 0.34 

Control condition 1 Double Cell number Double Cell number 

Control compound FGF9 FGF9 

Control IC50 (mM) N/A N/A 

National Center for Advancing Translational Sciences, NIH 
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1. Loss of Tgfbr2 in the palatal epithelium results in 

myogenic progenitor cell proliferation, differentiation 

and muscle fiber orientation defects. There is reduced 

soft palate muscle mass in Tgfbr2fl/fl;K14-Cre mice.   

 

2. Dkk1 and Dkk4, negative regulators of WNT/β-catenin 

signaling, are up-regulated in Tgfbr2fl/fl;K14-Cre mice 

and may be responsible for disrupting epithelial-

mesenchymal interactions and causing muscle defects in 

the soft palate. 

 

3. Tgfbr2fl/fl;K14-Cre mice can serve as an animal model to 

investigate tissue-tissue interactions in regulating 

palatal muscle formation. 

Summary 
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