
Figure S1.  A, Nuclear β-catenin is clearly seen at high power magnification (100X) in CMs of 

WT mice at E13.5. In addition to weak diffuse nuclear staining, distinctive bright foci are present 

in areas lacking DAPI (euchromatin) in CMs. Endothelial cells (triangle) also contain nuclear 

β-catenin with pannuclear stain and no bright foci. B, Efficient αMHC-Cre-mediated conversion 

of membrane-targeted red to green fluorescent proteins is observed in both compact and trabecu-

lar layers at E13.5. Scale bar=50 µm. 



Figure S2.  Gross morphology of E13.5 embryos shows that β-Cat cKO mice have similar body profiles to 

WT mice (A), but show smaller heart and bigger pericardial cavity than WT mice (B) indicating pericardial 

edema (C, arrow). Scale bar=1 mm. D, No apoptotic cells are observed in the ventricle wall (D2) of  β-Cat  

cKO at E13.5 although both WT and KO mice have apoptotic cells in the valvular area (D1). Scale bar=200 

µm.



Figure S3.  At E13.5, the intensity of sarcomeric α-actinin did not show significant differ-

ence between compact and trabecular layers or among different genotypes. However, 

pH3S10 is decreased in  β-Cat cKO and increased in Apc cKO mice ( A and B). Data are pre-

sented as mean ± SD. N=3-4 for each genotype. Scale bar=50 µm. C, A bar graphs of Taqman 

real-time PCR in E13.5 Apc cKO and  β-Cat cKO shows relative fold change of Axin2 over 

WT. The Taqman probe for Axin2 is listed below the bar
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Figure S4.  Cardiac-specific deletion of Apc at E17.5. A, Diagram shows the position of primers used for 

RT-PCR (F546 and R721) and genomic PCR (P3, P4 and P5). B, Targeted (314 bp) and WT (226 bp) alleles 

were detected in mice with or without αMHC-Cre while deleted allele (258 bp) was only amplified in 

hearts with αMHC-Cre. C, PCR of genomic DNA from different organs revealed that deleted allele was 

only seen in the heart, but not from other organs. D, Representative RT-PCR results demonstrated that 

hearts with αMHC-Cre contained exon 14 deleted transcript (313 bp, black arrow) as well as wild type tran-

scriptscript (528 bp) as non-cardiomyocytes should have intact exon 14.  E, Genotype frequency of  β-Cat and 

Apc compound cKO mice at E17.5.



Figure S5.  Representative confocal images of β-catenin and APC costained with DAPI in the left 

ventricle at E17.5 embryos. A-E, Apc deletion increases β-catenin expression in  β-Cat WT hearts, 

which was partially attenuated by heterozygous  β-Cat deletion. On the other hand, single or 

double Apc cKO could not prevent the loss of β-catenin in  β-Cat cKO hearts at E17.5. Scale 

bar=50 µm. 
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Figure S6. Representative Western blots (A) and Bar graphs (B) of relative densitomeric values show pro-

tein levels of APC, β-Catenin, cyclin Ds, Ki67, and pH3S10 in Apc KO and WT hearts at E17.5. Cyclin D2, 

β-catenin, Ki67, and pH3S10 are increased while APC is downregulated upon cardiac Apc deletion at 

E17.5. Band intensities are quantified by ImageJ and normalized to β-tubulin. Data are presented as mean 

± SD. N=3-4 for each genotype.
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