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Fig. 2. Mesenchymal expression of  EphA3 during lung development.  (A) In situ hybridization analysis of EphA3 expression in embryonic mouse lungs at
E14.5, showing its distal mesenchymal expression. (B) Immunohistochemical analysis of EPHA3 protein in embryonic mouse lungs at E11.5, E13.5 and E15.5
confirms the distal mesenchymal expression. (C) Quantitative PCR analysis of epithelial and mesenchymal mRNA expression of EphA3 at E11.5, E13.5 and
E15.5 indicating strongest expression at E13.5. The inset shows the distribution of the samples within the observed expression values. Scale bars: 100 m.

compensatory changes iEphA7 expression levels in the mesenchymaFgfl0 (Fig. 3C). In contrast, analysis at E15.5 failg
heterozygous or homozygouEphA3-null embryonic lungs to show statistically significant expression differences for these t
(supplementary material Fig. S2BphA2andEphA4were found genes (supplementary material Fig. S3B) suggesting that an
to be expressed mainly in epithelial cells, whereas expressionfor EphA3during pseudoglandular lung development is transitd
EphAl and EphA5 was absent in both tissue compartmentTaken together, the partial lossEphA3appears to induce subtl
(Fig. 3B). These results correlate with situ hybridization data and transitory alterations in epithelidkx2-1, endotheliaCd31land
described by the Allen Institute for Brain Science, with thmesenchymakFgf10 mRNA expression, suggesting that EPH/
exception oEphAL1, for which moderate expression was detected function might modulate lung morphogenesis.
murine lung epithelia (Allen Institute for Brain Science, 2013). W
further confirmed the epithelial expression of the known ligand Constitutive loss of EphA3 does not overtly affect murine
EPHAS, ephrin-Al (encoded by Efnal), at E11.5, E13.3 and E1%lung morphogenesis
(Fig. 3B; supplementary material Fig. S2C). Finally, postnat\We next asked whether the constitutive losgEiiA3was directly
murine lung expression analysis revealed very EphA3and associated with altered lung branching morphogenesis. We
EphA7expression levels when compared to that of the embryorperformed a quantitative analysis of lung branch end-points at B
mesenchyme (E13.5), wherdaghA2and EphA4expression were by E-cadherin whole-mount immunohistochemistry staining
higher in the adult tissue (supplementary material Fig. S3A). Takoptical projection tomography (OPT) to visualize branch
together, our data identifi€&phA3as a mesenchymal EPH receptoiepithelia. The number of terminal branches was found to be ide
and suggests that its ligand ephrin-Al is expressed in the adjadn EphA3heterozygous (average 113) and null embryonic lu
branching epithelia. Furthermore, the low expressioBpfA3in  (average 110) when compared to age-matched littermate co
adult tissue suggests that EPHA3 is absent or has a minimal rol(average 108) (Fig. 4A,B). Additional qualitative analysis using
postnatal lung homeostasis. cadherin-stained E11.5 and E15.5 whole-mount lungs fur|
confirmed that EPHA3 does not overtly affect lung branch
EphA3 heterozygosity is associated with altered expression morphogenesis (supplementary material Fig. S3C). Next,
of branching morphogenesis and vasculogenesis genes assessed whether lossEgfhA3was associated with an alteration
Next, we investigated whether constitutive losEphA3affected distal mesenchymal cell proliferation. Analysisiofvivo BrdU
the mRNA expression of known lung morphogenesis genes.incorporation showed that there was no statistically signifig
targeted g-PCR analysis of known regulators of lung morphogeneincrease in the percentage of mesenchymal S phase depsAS
identified a small but significant increase in the expressidtkgR-  heterozygous (36%) or EphA3-null (26%) lungs at E13.5 w
1 in heterozygou€phA3embryonic epithelium at E13.5 when compared to littermate controls (26%) (Fig. 4C). Finally, we stud
compared with wild-type tissue (Fig. 3C). Furthermore, similewhether the pulmonary vasculature formation was altered by lo
expression increases were detected in endoth€l#81 and EphA3by analyzing CD31 expression at E13.5. In dephA3-null
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