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Specific Aims:

1.

We will carry out sophisticated imaging and gene expression
profile analysis to build a comprehensive data base for the
Investigation of the regulatory mechanism of palatogenesis.

. To use mouse palatal explant culture model to perform high-

throughput analysis of Tgf-pf downstream target genes that
have specific functions in regulating the fate of CNC cells
during palatogenesis and to test whether manipulation of
altered Tgf-p downstream signaling molecule(s) offers the
opportunity to rescue cleft palate in vivo.

. We will investigate gene expression profiles in the palatal

mesenchyme of Msx1 and K14-Cre;Fgfr21! mutant models
and to identify the point(s) of intersection where multiple
signhaling pathways converge in order to develop therapeutic
strategies to prevent or restore palate formation.
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Gene expression in the secondary palate

( P

Msx1

Select the tissue of interest (click at the tissue of interest to get a list of the genes expressed
in that tissue)

E125 E13.5 E14.5 E155

Q N
Pr -
Pr - br Di Pr
N [
=S N 5 3 /O

Di
p Pr
Plasma membrane molecules r
miRNA N N

Enhancers Di O . O

Search

Molecules:
Growth factors
Receptors
Signaling molecules
Transcription factors
Intracellular molecules
Extracellular molecules

Coronal

Di Pr

Lip A
4 y

Primary
palate

Tissues:

Epithelium
Oral epithelium
Nasal epithelium
Midline epithelium

Basal epithelium
Peridermal cells

Intraoral view
1

L -~

Secondary
palate

palate

Mesenchyme

Nasal region Color code: [ Nasal mesenchyme Anterior mesenchyme ==== Nasal epithelium
Oral region I Oral mesenchyme Posterior mesenchyme ==== Midline epithelium
Anterior region I All mesenchyme ===n  Qral epithelium
Posterior region mumn Al epithelium
Palatal bone primordium
E12.5 E13.5 E14.5 E15.5 E16.5 3D images

Muscles of the soft palate
Levator

Tensor
Palatoglossus
Palatopharyngeous
Uvula

Species:
Mouse
Rat
Human
Other

Histology

B 506 um
SOy Setnan

uCT scans



http://bite-it.helsinki.fi/L_sr.htm

Search | Msx1

Molecules:

Growth factors
Receptors
Signaling molecules
Transcription factors
Intracellular molecules
Extracellular molecules
Plasma membrane molecules

Gene expression in the secondary palate

Msx1 (Msh homeobox 1)

miRNA
Enhancers

Tissues:
Epithelium
Oral epithelium
Nasal epithelium
Midline epithelium

Basal epithelium
Peridermal cells

Mesenchyme
Nasal region
Oral region

Anterior region

Posterior region
Palatal bone primordium

Muscles of the soft palate
Levator
Tensor
Palatoglossus
Palatopharyngeous
Uvula

Species:
Mouse
Rat
Human
Other

E12.5 E13.5 E14.5
Pr
c_é Pr \
i Pr
g N N Di
© Di O — O 0
Di
Lip A . Lip /\ - primay
LN P .
:,«' /< ngfery Z =L e
= / \
&) / ‘
S
©
S
o
©
=
< s;z:gdary Secondary
palate

Color code: M All mesenchyme (ON axis) Anterior mesenchyme (AP axis)

Description: Msx1 is expressed in the mesenchyme of the anterior region of the developing
palate in both nasal and oral sides

Zhang et al. (2002) Rescue of cleft palate in Msx1-deficient mice by transgenic Bmp4 reveals a
network of BMP and Shh signaling in the regulation of mammalian palatogenesis.
Development. Sep;129(17):4135-46.

Unpublished data. Chai’s Lab.
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Craniofacial phenotype analysis of mutant animal models

Genotype

Tgfbr2f;

Symbol (MGI)

g(Wntl-cre)l1Rth

Known defects

Cleft palate, Bone defects, Small
tongue

Known human diseases

Loeys-Dietz syndrome

Histology E13.5, E14.5,E16.5, E18.5
SEM E18.5

pCT E18.5

3D puCT E18.5

pMRI E18.5

Gene expression analysis E14.5

Protein expression analysis E13.5,E14.5

References

lto Y et al., Development 2003
Sasaki T et al., Development 2005
OkaK et al., Dev Biol 2007

OkaK et al., Dev Biol 2008

lwata J et al., J Biol Chem 2010
lwata J et al., J Clin Invest 2012
lwata J et al., J Biol Chem 2012
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MGI has a job opening for a biologist. > -
Due to scheduled maintenance MGI will be unavailable +4 | Keywords, Symbols, or IDs | Quick Search

M on Sat, May 12, 9:00am-4:00pm EDT.
A Home Genes Phenotypes Expression Recombinases Function Pathways Strains/ SNPs Orthology Tumors

t Help FAQ
Search Download More Resources Submit Data Find Mice (IMSR) 2 Analysis Tools Contact Us
9 TgfbrztmLZHlm [Your Input Welcome

Targeted Allele Detail
Nomenclature | Mutation origin | Mutation description | Find Mice (IMSR) | Phenotype summary | Phenotypes by genotype | Disease models | References
Nomenclature Symbol; Tgfbrz““"z""“
Name: | transforming growth factor, beta receptor II; targeted mutation 1.2, Harold L Moses
MGI ID: | MGI:2384513

+Exon2/-Neo, floxed-Tbr2, ThetaRII™, ThetaR11"™", Tbr2", TGFbeta IIR", TGFbetaR1I', Tgfbr2®™,
Tgfbrz", Tgfbrz”“Ez, Tgfhrz“’”’, TgfbrﬂoxEZ

Gene: Tgfbr2 Location: Chr9:115996813-116084481 bp, - strand  Genetic Position: Chr9, 68.39 cM

Synonyms:

Mutation Germline Transmission: Earliest citation of germline transmission: 1:75073
igil .
origin Parent Cell Line: TL1/TL-1 (ES Cell)

Strain of Orig 12956/SvEvTac

Mutation Allele Type: Targeted (Floxed/Frt)

description . tation:  Insertion

This allele is derived from Tgfnrz'm’"'m. Expression of cre recombinase at the one cell stage resulted in the excision of the floxed
region containing the neo transgene. Two single loxP sites were left flanking exon 2. (J: 75073)

Find Mice (IMSR) 'Mouse strains a.nd ce\! lines av.allal:le from the Int?matmnal Mouse Strzfln Resource (IMSF) )
Carrying this Mutation: Mouse Strains: 0 strains available Cell Lines: O lines available

Carrying any Tgfbr2 Mutation: 5 strains or lines available

Phenotype | Phenotype Summary by Mammalian Phenotype terms Key: hm homozygous ht heterozygous
summary h hide all d cn conditional genotype cx complex: > 1 genome feature
.’ (show or hide all annotated terms) tg involves transgenes ot other: hemizygous, indeterminate,...

Genurypas are listed in the next section. N normal phenotype @ expected model not found
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Craniofacial phenotype analysis of mutant animal models

Genotype

Tgfbr2f/;Wnt1-Cre

Symbol (MGI)

qub r2tm1.2HIm

Known defects

Cleft palate, Bone defects, Small
tongue

Known human diseases

Loeys-Dietz syndrome O
E13.5, E14.5, E16.5, E18.5 (

Histology

SEM E18. )
i/ ) Click

uCT E18.

uMRI E18.5

Gene expression analysis E14.5

Protein expression analysis E13.5, E14.5

References

Ilto_Y et al., Development 2003
Sasaki T et al., Development 2005
OkaK et al., Dev Biol 2007

OkaK et al., Dev Biol 2008

Iwata J et al., J Biol Chem 2010
Iwata J et al., J Clin Invest 2012
Iwata J et al., J Biol Chem 2012



http://bite-it.helsinki.fi/L_sr.htm

Wild type

E18.5



( Gefiass

Search | Tgfbr2

Molecules:

Growth factors
Receptors
Signaling molecules
Transcription factors
Intracellular molecules
Extracellular molecules
Plasma membrane molecules
miRNA
Enhancers

Mutation in:

Epithelium

Mesenchyme
Mesoderm-derived cells

Cranial neural crest cells
Muscle

Species:
Mouse
Rat
Human
Other

Maxilla

Palate

Gross picture

Control

microCT (Hard tissue)

E18.5

Tgfbr2/;
Wnt1-Cre

Control

Tgfbr2;
Wnt1-Cre

microMRI
Control Tgfbr2f/,
Wntl-Cre

Sagital

Frontal

microCT (Soft tissue)

Control Tgfbr2fi;
Wntl-Cre

Sagital

Frontal



http://bite-it.helsinki.fi/L_sr.htm

Collaboration

------

"
o

Eplemenf
mitted

CIDR
" Application

egional specific gene
pression analysis

TGF-B/IRF6

< Proposul
Submitted

The FaceBase Hub Technology Team 3D Im aging FaceBase June 2012 Face-to-Face



Submucosal cleft palate model
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Mutations in IRF6 underlie Van der Woude syndrome (VWS) and popliteal

pterygium syndrome (PPS)

VWS and PPS are allelic variants of
the same condition; that is, they are
caused by different mutations of the
same gene. PPS includes all the
features of VWS, plus popliteal
pterygium, syngnathia, distinct
toe/nail abnormality, syndactyly, and
genito-urinary malformations.

Genetics

VWS and PPS are inherited in an
autosomal dominant manner and are
due to mutation of the IRF6 gene.
Most reported cases are sporadic;
advanced parental age is found in a
number of these cases, suggesting
new mutations.

Kondo et al. (2002) Natur?GGeneti(



@ Proposed model
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A haploinsufficiency of Irf6 in Smad4"":K14-Cre
mice cause submucosal cleft palate
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TGF-B mediated Irf6 expression is crucial for the disappearance of MEE cells during

palatogenesis
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Over-expression of Irf6 results in disappearance of MEE in Tgfbr2f/:K14-Cre
mice
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Disappearance of MEE cells in Tgfbr2':K14-Cre
mice following over-expression of Irf6
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Cleft palate in Animal models
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Summary and discussion:

1. TGF-B mediated Irf6 expression is crucial for midline
epithelial cells (MEE) to undergo apoptosis during
palatal fusion. The connection between TGF-§3 and
Irf6 signaling in the mouse model advocates for a
closer examination of associated TGF-3 and IRF6
mutations in human clefting cases. Smad4 and IRF6
Interaction plays an important role in MEE cell fate
determination. Compound mutations of Smad4 and
IRF as well as their implications in submucosal cleft
palate.

2. What is the best way to present our data at the hub?
How do people search our data?



Poster presentations from Yang Chai’s group

Junichi lwata: TGF-B-mediated IRF6 activity is crucial for
disappearance of the medial edge epithelium during palate
formation in mice.

Carolina Parada: Crucial role for Erk2 signaling in palate
development

Richard Pelican: Identification of Novel Candidate Pathways
Contributing to Cleft Palate Formation in Tgfbr2 Mutant mice

Pedro Sanchez: Validation and reproducibility of three-
dimensional craniofacial volume and anatomy using micro-CT and
micro-MRI modalities in wild type and mutant mouse embryos



