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Table 1. Examples of mutations in mousa giving a reported lung and/or tracheal phenotype

Gene symbol

Gene name

Expression pattern

Phenotype

Reference

Signaling moleculs

Egfr Epidermal growth factor receptor Epithelium and Impaired branching and deficient Miettinen et al. (1997)
masenchyme alveolization
Fgfl8 Fibroblast growth factor 18 Mesenchyme Deficient alveolization Usui et al. (2004)
Fgrfd Fibroblast growth factor 9 Epithelium and pleura  Impaired branching, reduced Colvin et al. (2001)
mesenchyme
Grem1 Gremilin 1 Epithelium and Deficient alveolization Michos et al. (2004)
mesenchyme
Hip1 Huntingtin-interacting protein 1 Mesenchyme Impaired branching Chuang et al. (2003)
Ehh Sonic hedgehog Epithelium Impaired branching, Litingtung et al. {1298}
tracheocesophageal fistula
Tgfh3 Transforming growth factor, B3 Epithelium and pleura  Impaired branching Kaartinen et al. (1995)
Wint7b Wingless-related MMTV integration  Epithelium Wascular defect, reduced mesenchyme  Shu et al. (20032)
site 7B
Catnnb? p-Catenin Epithelium Impaired branching, proximaldistal Mucenski et al. (2003)
specification
Ltbpd Latent transforming growth factor Not reported Pulmonary emphysema Stemer-Kock et al. (2002)
@ binding protein 4
Wntsa Wingless-related MMTV integration  Mesenchyme and Increased branching, tracheal defect Li et al. (2002)
site BA epithelium
Fgf10 Fibroblast growth factor 10 Mesenchyme Lung agenesis Sekine et al (1999)
FgfrZb Fibroblast growth factor receptor 2b Epithelium Lung agenesis De Moerooze et al. (2000)
Fgrg Fibroblast growth factor B Not reported Right pulmonary isomerism Fischer et al. (2002)
Aovr2b Activin receptor IIB Not reported Right pulmonary isomerism Oh and Li (1997}
Naodal Maodal Naot reported Right pulmonary isomerism Lowve et al. (2001)
Lefity! Left right determination factor 1 Not reported Left pulmonary Bomerism Meno et al. (1998)
Trafd Tnf receptor associated factor 4 Not reported Tracheal defect Shiels et al. (2000)
FgfriFgird Fibroblast growth factor receptor Epithelium and Deficient alveolization Weinstein et al. {1998)
34 mesenchyme
Nog Noggin Mesenchyme Lobation defect Weaver et al. (2003)
Transcription factor
Cebpa CCAAT/fenhancer binding protein Epithelium Hyperproliferation of type Il cells Sugahara et al. (2001)
[{Z'EBP),
Foxs{iFoxa?  Forkhead box ATAZ Epithelium Impaired branching, reduced smooth  Wan et al. (2005)
miuscie
Fouxfla Forkhead box Fla Mesenchyme Impaired branching, lobation defect Lim et al. (20032}
Haoxab Homecobox AS Mesenchyme Impaired branching, tracheal defect Aubin et al. (1997)
KIf2 Eruppel-like factor 2 {lung) Not reported Impaired sacoulaticn Wani et al. {1999}
Mycn Meuroblastoma myc-related Epithelium Impaired branching Moens et al. (1992)
oncogene 1
Trp&3 Transformation-related protein 63 Epithelium Tracheobronchial defect Daniely et al. {2004)
Titf T Thyroid transcription factor 1 Epithelium Loss of distal lung fate, impaired Kimura et al. (1996)
branching, tracheoesophageal
fistula
Nfib Muclear factor /B Epithelium and Sacculation defect Steele-Perkins et al. (2005)
mesenchyme
Soul SRY-box-containing gene 11 Epithelium Hypoplastic lung Sock et al. (2004)
Tof21 Transcription factor 21 (Pod1) Mesenchyme Impaired branching Quaggin et al. (1999)
RarbiRara Retinoic acid receptor ap Epithelium and Left lung agenesis and right lung Mendelschn et al. (1994}
measenchyme hypoplasia
Pitx2 Paired-like homeodomain Mesenchyme Right pulmonary isomerism Lin et al. (1999}
transcription factor 2
Fouj 1 Forkhead box 11 Epithelium Left-right asymmetry, loss of ciliated Brody et al. (2000)
cells
Gatah GATA-binding protein & Epithelium Impaired sacoulation Yang et al. 2002)
Gl2IGH3 GL-Eruppel family member Mesenchyme Lung agenesis Motoyama et al. (1998)
GLIZGLIS
Ascl? Achaete-scute complex homaolog- Neurcendocrine celis Loss of neurcendocrine cells Ito et al. (2000)
like 1
Others
Eln Elastin Mesenchyme Deficient alveolization Wendel et al. (2000)
Lmnbi Lamin B1 Epithelium and Deficient alveolization \Wergnes et al. (2004}
mesenchyme
Lamas Laminin o5 Epithelium and pleura  Defective lobation Nguyen et al. (2002}
Pecaf p3DO/CEP-assodated factor Epithelium and Defective proximal and distal Shikama et al. (2003)
mesenchyme epithelial cell differentiation
Adami7? A disintegrin and metallopeptidase Epithelium Impaired epithelial differentiation, Zhao et al. {2001}
domain 17 impaired branching Peschon et al. (194E8)
Crh Corticotropin releasing hormone Epithelium Defective epithelial and mesenchymal  Muglia et al. (1999)
maturation
Pthth Parathyroid hormone-like Epithelium Deficient alveolization Rubin et al. (2004)
eptide
Itga3 IntI;gprit:l a3l Epithelium Impaired branching Kreidberg et al. (1996)
Cutl? Cut-like 1 Epithelium Impaired epithelial differentiation Ellis et al. (2001}

Development

133, 1611- (2006)
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1.0 unit/ml
dispase, Isolate lung

15 min. epithelium
50% Matrigel

solution |n

// DMEM/F-12
—

Gel flattened by
the addition of Culture for 48 hrs

culture medium

Ito & Nogawa, Development 121(4) 1015-22 (1995)
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100 ng/ml FGFI

10 ng/ml FGFI

lto & Nogawa, Development 121(4) 1015-22 (1995)
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=Volume-of-fluid method (J. A. Sethian, Level Set
Methods and Fast Marcing Methods)
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FGF distribution in
numerical simulation

Cy3-labeled FGF

FGF immunohistochemistry

Miura & Shiota, MOD 1 16, 29-38(2002)
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Experiment Simulation

Miura & Shiota, MOD | 16,29-38(2002)
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Experiment Simulation

500 ng/ml FGFI

100 ng/ml FGFI

Miura & Shiota, MOD | 16, 29-38(2002)
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Experiment Simulation FGF-Cy3 beads

Control

Collagenase(+)

Miura & Shiota, MOD 116, 29-38(2002)
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1000 ng/
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ml FGF

ml FGF

Hartmann & Miura, |TB 242, 862- (2007)
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and many
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E piceratodus

Polypterus

Romer “The Vertebrate Body” (1962)
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Culture medum  Ventral  Dorsal

Miura et al, MOD 126, 160-(2009)
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Miura T, Curr Top Dev Biol 81,291- (2008)



