Analysis of open chromatin regions in bladder cancer links B-catenin mutations

and Wnt signaling with neuronal subtype of bladder cancer
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Supplementary Fig. S1. Analysis of the DNA methylation levels in luminal outlier regulatory
elements.

Supplementary Fig. S2. Kegg pathway analysis for the target genes of the luminal outlier
regulatory elements.

Supplementary Fig. S3. HOMER de novo transcription factor motif analysis at the neuronal
regulatory regions.

Supplementary Fig. S4. Correlation between the expression of 3-catenin target genes NKD1
and NOTUM in neuronal and non-neuronal bladder cancer.

Supplementary Fig. S$5. Expression of E-cadherin and N-cadherin and their relation to the

expression of 3-catenin targets in neuronal and non-neuronal bladder cancer.

Supplementary Fig. S6. Contingency tables of -catenin mutation status of neuronal and non-

neuronal bladder cancer samples.

Supplementary Table S1. The genes linked to the regulatory elements of the three clusters,

corresponding peak names and their coordinates.

Supplementary Table S2. Chemotherapy drugs used for the treatment of samples and their

TCGA subgroups.

Supplementary Table S3. Complete ChEA results reported by EnrichR program obtained for
the target genes of neuronal regulatory elements.
Supplementary Table S4. Top 10 transcription factor motifs and their enrichments at neuronal

regulatory elements as reported by HOMER.

Supplementary Table S5. Expression values of the R-catenin target genes in three different

cohorts (TCGA, lyer, Sjddahl) and their corresponding molecular subgroups.



Supplementary Table S6. Functional annotation of the mutations identified for 3-catenin
destruction complex components in neuronal bladder cancer.

Supplementary Table S7. TCGA and Kamoun subgroup annotations for the 10 MIBC samples.
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Supplementary Fig. S1. Analysis of the DNA methylation levels in luminal outlier regulatory
elements. a Boxplot shows the DNA methylation levels (Beta values) of mMRNA subgroups at the luminal
outlier regulatory regions (cluster 3) (*p<0.05; **p<0.01; ***p<0.001).

b Boxplot displays the DNA methylation levels of luminal outlier sample (n=1) and other luminal
papillary samples (n=4) at the cluster 3 regulatory regions.
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Supplementary Fig. S2. Kegg pathway analysis for the target genes of the luminal outlier
regulatory elements. Dot sizes indicating gene counts of specific terms.
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Supplementary Fig. S3. HOMER de novo transcription factor motif analysis at the neuronal
regulatory regions. Top three enriched motifs and best matched transcription factors are displayed.
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Supplementary Fig. S4. Scatter plot showing the correlation between the expression of B-catenin
target genes NKD1 and NOTUM. (r=0.53)
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Supplementary Fig. S5. Expression of E-cadherin and N-cadherin and their relation to the
expression of B-catenin targets in neuronal and non-neuronal bladder cancer. a Scatter plot
compares the expression of E-cadherin with the expression FGF9 and PROX1 in neuronal bladder
cancer. b Scatter plot compares the expression of N-cadherin with the expression FGF9 and PROX1
in non-neuronal bladder cancer.



A

Group B-catenin mutant B-catenin non-mutant
Neuronal 5 15
Non-neuronal 17 375

B
Group B-catenin exon3 mutant B-catenin exon3 nonmutant
Neuronal 5 15
Non-neuronal 4 388

Supplementary Fig. S6. Contingency tables of beta-catenin mutation and beta-catenin exon 3
mutation only. The mutation status of the TCGA bladder cancer samples was determined through the
cBioPortal database. a Table shows beta-catenin mutation status of TCGA bladder cancer samples.

b Table shows beta-catenin exon 3 mutation status of the samples.



