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Supplemental Figure S1. β-gal staining pattern at the boundary between the 

primary and the secondary palate from K14-Cre;R26R embryos. (A) A diagram 

of the occlusal view of the palate shows the position of the serial frontal section 

for panels (B-H). (B-H) β-gal-positive cells were intense at the epithelium 

overlying the palatal process of the secondary palate and the primary palate at 

E15.0. The positive cells were also evident in the contacting (B-E) and fused 

epithelium (F-H); however, no positive cells were detected in the mesenchyme 

underlying the palatal epithelium. Bar=200 μm. pp, primary palate; sp, 

secondary palate; if, incisive foramen; ns, nasal septum.
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Supplementary Figure S2

Supplementary Figure S2. Palatal phenotypes of Runx1 mutants. (A,B) 

Occlusal views of the palate at P50. Anterior cleft is evident in Runx1 mutants. 

Scale bar: 1 mm. pp, primary palate; sp, secondary palate; if, incisive foramen; 

1st, 1st rugae; 2nd, 2nd rugae; M1, the 1st molar.



Supplementary Figure S3

Supplemental Figure S3. Palatal phenotypes of K14-Cre/Runx1fl/fl mice. (A,B) 

Immunostaining for Ki67(green) and K14(red) revealed that proliferative cells in 

contacting but unfused palatal epithelium of the secondary palatal process and the 

primary palate were visible in the control (A) and Runx1 mutant (B) mice at E14.5. 

Scale bar: 50 μm. (C) Significant difference was not detected in the percentage of 

Ki67 positive cells between control and Runx1 mutants. (D,E) Immunostaining for 

K17 (green) in the 1st rugae region of the palate at E15.0. The unfused palatal 

process of the Runx1 mutants was covered with K17-immunoreactive periderm (E), 

whereas K17-immunoreactive periderm was degraded in the control (D). (F,G) At 

E14.5, K17-immunoreactive periderm cells (arrowheads) covered almost the whole 

surface of contacting palatal process and both in the control (F) and Runx1 mutant 

(G) mice at E14.5. Scale bar: 100 μm. Nuclei were counterstained with DAPI (blue).



Supplementary Figure S4. The vertical growth of the anterior palate.

(A,B) On the frontal section, the vertical distances between the vomeronasal 

organ(vo) and the lower-most surface of the primary palate of the control (A) 

and Runx1 mutants (B) was compared. (C) Significant differences were not 

observed. sp, secondary palate; ns, nasal septum; vo, vomeronasal organ.
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Supplementary Figure S5

Supplemental Figure S5. Stat3 activity in the palate of Runx1 mutants. 

(A,B) Immunofluorescence analyses of phosphorylated STAT3 of control (A) 

and K14-Cre/Runx1fl/fl (B) mice. Nuclei were counterstained with DAPI (blue). 

pStat3 immunoreactivity was evident in the fusing epithelium of the primary 

palate and the secondary palate in the 2nd rugae region both in control and 

Runx1 mutants. Scale bar: 100 μm.



Supplementary Figure S6. Full-length blots of pStat3, Stat3 and βactin in 

the primary palatal tissue of control and Runx1 mutants (shown as cropped 

images in Figure 5).
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Supplementary Figure S7. Full-length blots of pStat3, Stat3 and βactin in 

the primary palatal tissue with or without Stat3 inhibitors (shown as cropped 

images in Figure 6).
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Supplementary Figure S8. Primers for quantitative PCR.

Supplementary Figure S8


