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Supplementary Table 1. Primer sequences 
 
Supplementary Table 2. Antibodies 

!"##$%&%'()*+,;0="*%4,
Supplementary Figure 1. Wt1GFPCre and Wt1CreERT2 alleles are protein null. 
 
Supplementary Figure 2. Expression of Slug, Snail, and E-cadherin in control and Wt1KO 

heart. 
 

Supplementary Figure 3. Expression of Slug, Snail, and E-cadherin in epicardial !-catenin 
loss of function. 

 
Supplementary Figure 4. Genetic interaction of Wt1 and Ctnnb1 in epicardial EMT. 

Decreased epicardial EMT in Ctnnb1fl/+ Wt1CreERT2/+ compared to Ctnnb1+/+ Wt1CreERT2/+ heart.  
!

Supplementary Figure 5. Epicardial expression of Wnt5a.  
!



Suppl. Table 1. Primers used in this study.

gene forward reverse
Wt1 ATCCGCAACCAAGGATACAG GGTCCTCGTGTTTGAAGGAA
Aldh1a2 GGCACTGTGTGGATCAACTG TCACTTCTGTGTACGCCTGC
Ctnnb1 CGACTAAGCAGGAAGGGATG TGGCACACCATCATCTTGTT
Lef1 Mm00550265_m1 ABI predesigned Taqman primers/probe
sFrp1 CCGTGTGTCCTCCATGCGACA TGGGCCCCAGCTTCAAGGGT
sFrp2 CCGGTCATGTCCGCCTTCGG TGCAGGCTTCACACACCTTGGG
Axin2 GCGTGGCCAGTCAGCAGAGG CCTGGAGCGCGTGGACACTT
CyclinD1 GCAAGGCCTGAACCTGGGCA CGACGTTCTGCTGGGCCTGG
CyclinD2 GAACCTGGCCGCAGTCACCC CGACGGCGGGTACATGGCAA
Wnt5a AATTCCTCGGCCGCCTTCGC GCGGTCCCCAAAGCCACTCC
Snail CGTGTGTGGAGTTCACCTTC GGAGAGAGTCCCAGATGAGG
Slug CACATTCGAACCCACACATT TATTGCAGTGAGGGCAAGAG
Gapdh ACAACTTTGGCATTGTGGAA GATGCAGGGATGATGTTCTG



Supplementary Table 2. Antibodies used in this study.

antibody company catalog # dilution amplification*notes
Wt1 Calbiochem CA1026 1:100 multi-HRP antigen retrieval
!-catenin Cell Signaling 9562 1:500 no
!-catenin (ph-S657) Cell Signaling 4176 1:500 no
!-catenin (anti-ABC) Millipore 05-665 1:500 no Mouse on mouse kit (Vector)
Snail Cell Signaling C15D3 no
Slug Cell Signaling C19G7 no
Aldh1a2 Sigma HPA010022 multi-HRP
TNNT2 Thermo Scientific MS-295-P1
phospho-Histone H3 Upstate 06-570 no
CD-31 (Pecam) BD Pharmingen 553371 1:250 ABC
GFP-Alexa488 Invitrogen A21311 1:100 no
E-cadherin Cell Signaling 3195 no
*Amplification was performed using multimerized HRP or the Vector ABC kit, and detected with tyramide-conjugated 
fluorophore.
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Suppl Fig. 1. Wt1GFPCre and Wt1CreERT2 alleles are WT1 protein null. Sagittal sections of E9.5
embryos stained for WT1, GFP, and estrogen receptor 1 (ESR1). Asterisks (*) indicate proepicardium
(PE), and red arrows indicate urogenital ridge (UR). A. In Wt1CreERT2/+ embryos, estrogen receptor 1
(ESR1, red) was co-expressed in PE and UR cells with Wt1 (green). B. In Wt1GFPCre/+ embryos, GFP-
Cre fusion protein (green) was co-expressed in cells with WT1 protein (red) in PE and UR. C-D. In
Wt1CreERT2/GFPCre embryos, GFPCre fusion protein (green) was co-expressed in cells with ESR1.
These cells were negative for WT1 protein, demonstrating that both GFPCre and CreERT2 are WT1
protein null. E. WT1 was readily detected in Wt1+/+ wildtype embryos in PE and UR. Bar = 200 µm. A,
atrium; V, ventricle; OFT, outflow tract. Each figure is a representative of 3 embryos in each genotype.
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Supplemental Figure 2. Expression of Slug, Snail, and E-cadherin in control and 
Wt1KO heart. Cryosections of E13.5 heart were immunostained for E-cadherin (A), Slug 
(B), or Snail (C). GFP was visualized by immunostaining. A. E-cadherin was not detected 
in epicardium but was robustly detected in bronchial epithelium (bronch). B-C. Snail and 
Slug were expressed in subepicardial mesenchymal cells, which were diminished in 
Wt1KO compared to control. D. qRTPCR revealed reduced expression of Slug and Snail 
in GFP+ cells. E-cadherin was undetectable in either group. n=4-5 per group. Scale bars 
: 100 μm (white), 10 μm (yellow).
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Supplemental Figure 3. Expression of Slug, Snail, and E-cadherin in epicardial β-catenin loss 
of function. Cryosections of E13.5 heart were immunostained for Slug (A), Snail (B), or E-cadherin 
(C). E-cadherin was not detected in epicardium but was robustly detected in bronchial epithelium 
(bronch). Scale bars: 100 μm (white), 10 μm (yellow).
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Supplementary Figure 4. von Gise et al. 
E13.5 Ctnnb1+/+ Wt1CreERT2/+ and Ctnnb1fl/+ Wt1CreERT2/+ hearts, treated with Tam at 
E10.5, were analyzed for GFP expression from the Cre-activated Rosa26mTmG 
reporter. A. Representative cryosections, showing endogenous GFP fluorescence 
marking Cre-recombined cells, and endogenous RFP fluorescence, marking cells 
without Cre recombination. B. Quantitation of EMT frequency as GFP+ cells per 1000 
cells within myocardium. An average of 2150 cells were counted in each of 3 hearts 
per group. The frequency of GFP+ cells was lower in all double heterozygous hearts 
compared to Wt1 heterozygous hearts. n=5 per group.
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Wnt5a ISH

Supplementary Fig. 5. Wnt5a in situ hybridization demonstrated epicardial expression. Images 
are from www.genepaint.org.
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