
Figure S1. Filtering of single-cell RNA sequencing results in Seurat. A Violin and histogram plots corresponding to the number of features,
counts and the percent of mitochondrial RNA in each cell pre-filtering. B Violin and histogram plots corresponding to the number of
features, counts and the percent of mitochondrial RNA in each cell after filtering for 1000 < nFeature < 9000 and percent.mt < 15. C Plot of
gene variability and selection of the top 3000 variable genes. D PCA elbow plot identifying a cutoff of 30 dims used for further analysis.
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Figure S2. Expression profiling of the whole E17.5 male UGS. Different expression tSNE plots for the indicated genes from the
original clustering of whole UGS tissue were shown above.
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Figure S3. Cell identification and additional analysis of epithelial cells detected in scRNAseq. A tSNE plot of the indicated
epithelial cells types. Arrow and dashed lines indicate the selection of the UGE for further analysis. B Expression tSNE plots of
bladder, Wolffian duct and UGE markers (Upk3a, Pax8 and Tspan1 respectively). C Dot plot displaying Ar and mGFP
expression as well as 5 highly specific genes expressed in each cell type. D tSNE plot of UGE re-clustering results. E
Expression tSNE plots of the indicated genes in the UGE. F Heatmap of the top 20 enhanced transcription factors specific to
each UGE subtype, generated using SCENIC.
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Figure S4. Stromal cell reculstering and assessment of fibroblast differentiation. A tSNE plot of stromal cell re-clustering grouped by cell
type as indicated. B Dot plot displaying Ar and mGFP expression as well as 5 highly specific genes expressed in each cell type. C
Expression tSNE plots of the indicated genes. D-E tSNE plots of the fibroblast clusters generated using CytoTrace, with predicted
differentiation states displayed in the left image. F Box plots displaying the predicted ordering of cell differentiation for each cluster
generated using CytoTrace.
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Figure S5. Characterized expression of Zeb1 in the UGS. A tSNE plot of the original clustering of the whole UGS grouped by cell type. B
Blended expression plots of Gli1 and Zeb1 in the UGS. C tSNE plot of UGE clustering results grouped by UGE subtypes. D-F Blended
expression plots of Zeb1 and the indicated genes in the UGE.
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Table S1.  DEG List: Budding UGE population vs remaining UGE cells 

Click here to Download Table S1 

Table S2:  DEG List: Zeb1+ UGE population vs remaining UGE cells 

Click here to Download Table S2 

Table S3. DEG List: PeriE Fibroblast cluster vs remaining fibroblasts 

Click here to Download Table S3 
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Table S4.  Genotyping PCR primers used in this study 

Genes Primer Sequences 

Ar IRES-Cre 
ArIRES-Cre -F1 5’- TAC CTG TTT TGC CGG GTC AG - 3’ 
ArIRES-Cre -F2 5’- AGT CCC ATA TGG TGA GCG TG - 3’ 
ArIRES-Cre -R 5’- ACT GGG CCA CAA GAG GAT CA - 3’ 

Ar IRESPLAP-IRES-nLacZ 
ArIRESPLAP-IRES-nLacZ -F1 5’- CAT ATG GTG AGC GTG GAC TTT CC - 3’ 
ArIRESPLAP-IRES-nLacZ -F2 5’- CAC GAC AGA CTG TAC ATC AGT AGA G - 3’ 
ArIRESPLAP-IRES-nLacZ -R 5’- ATC TGC CAT TGT CAG ACA TGT ATA CC - 3’ 

CK8 CreER/+ 
CK8 CreER/+-F1 5’- CTG CCT TCG CTC CAG ACT T - 3’ 
CK8 CreER/+-R1 5’- CAA TGA AGG AGG CGA ACT TG - 3’ 
CK8 CreER/+-R2 5’- AAT CGC GAA CAT CTT CAG GTT - 3’ 

Trp63 CreER/+ 
P63 CreER/+-F1 5’- AAT GTT GGG GTG TCT GGA TG - 3’ 
P63 CreER/+-R1 5’- CAG CAG TCA GGA ACA AGA GG - 3’ 
P63 CreER/+-R2 5’- GCC CAA ATG TTG CTG GAT AG - 3’ 

Gli1 CreER/+ 
Gli1 CreER/+-F 5’- GCA GAT CTA CAT TCC TTT C - 3’ 
Gli1 CreER/+-R1 5’- AAG AGA GAC AGC TGG AGC C - 3’ 
Gli1 CreER/+-R2 5’- AAT CGC GAA CAT CTT CAG GTT - 3’ 

Ar Lox/Y Ar Lox/Y-F 5’- AGC CTG TAT ACT CAG TTG GGG - 3’ 
Ar Lox/Y-R 5’- AAT GCA TCA CAT TAA GTT GAT ACC - 3’ 

ROSA mTmG 
ROSA mTmG-F1 5’- TCA ATG GGC GGG GGT CGT T - 3’ 
ROSA mTmG-F2 5’- CTC TGC TGC CTC CTG GCT TCT - 3’ 
ROSA mTmG-R 5’- CGA GGC GGA TCA CAA GCA ATA - 3’ 
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Table S5. Antibodies used for IHC and IF experiments in this study 

Antibody Vendors and Cat # Species 
Working 
dilution 

GFP Cell Signaling #2956 rabbit IgG 1:200 
GFP Cell Signaling #2955 mouse IgG 1:200 
GFP Abcam #ab13970 chicken IgG 1:2000 
AR ThermoFisher #PA5-16750 rabbit IgG 1:500 
AR ThermoFisher #PA1-9005 Goat IgG 1:500 
E-cadherin BD Transduction Laboratories #610182 mouse IgG 1:200 
E-cadherin Cell Signaling #3195 rabbit IgG 1:200 
SMA Sigma #A5228 mouse IgG 1:4000 
Vimentin BioLegend #919101 chicken IgG 1:2000 
CK5 BioLegend #905501 rabbit IgG 1:2000 
CK8 Covance #MMS-162P mouse IgG 1:2000 
CK14 Santa Cruz #sc-53253 mouse IgG 1:200 
TRP63 BioLegend #687202 mouse IgG 1:2000 
Fkbp5 Abcam #46002 rabbit IgG 1:100 
Shh Bioss #BS1544R rabbit IgG 1:400 
Synaptophysin Invitrogen #18-0130 rabbit IgG 1:500 
Bmp7 Santa Cruz #sc-53917 mouse IgG 1:50 
Hoxd13 Abcam #19866 rabbit IgG 1:500 
Wif1 Santa Cruz #sc-373780 mouse IgG 1:50 
Etv4 Santa Cruz #sc-113 mouse IgG 1:50 
Wnt5a Dr. Nusse lab rabbit IgG 1:500 
Zeb1 Novus #NBP1-05987 rabbit IgG 1:500 
NKX3.1 Athena enzyme system #0314 rabbit IgG 1:500 
Lef1 Cell Signaling #2230 rabbit IgG 1:100 
Tcf4 Abcam #ab76151 rabbit IgG 1:500 
Sox9 Santa Cruz #sc-166505 mouse IgG 1:50 
Fgf7 Santa Cruz #sc-365440 mouse IgG 1:50 
Fgfr2 Santa Cruz #sc-6930 mouse IgG 1:50 
Biotinylated anti-rabbit Vector Laboratories #BA-1000 rabbit IgG 1:750 
Biotinylated anti-mouse Vector Laboratories #BA-9200 mouse IgG 1:750 
Goat anti-rabbit 488 Invitrogen #A11034 goat IgG 1:500 
Goat anti-mouse 488 Invitrogen #A11001 goat IgG 1:500 
Goat anti-rabbit 594 Invitrogen #A11012 goat IgG 1:500 
Goat anti-mouse 594 Invitrogen #A11005 goat IgG 1:500 
Goat anti-chicken 647 Invitrogen #A31571 goat IgG 1:200 
Donkey anti-rabbit 594 ThermoFisher #A21207 Donkey IgG 1:500 
Donkey anti-mouse 488 ThermoFisher #A21202 Donkey IgG 1:500 
Donkey anti-Goat 647 Invitrogen #A32849 Donkey IgG 1:500 
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Table S6.  AR ChIP-qPCR primers used in this study 

Genes Primer name Sequences 

Fgf7 Fgf-promoter-F 5’- ATAAAAGGCTCCACGCACTCA - 3’ 
Fgf-promoter-R 5’- GAGTTCCGTGTCTGCTGTCT - 3’ 

Fgfr2 Fgfr2-F 5’- TGAGCAGCTATTGGGTTCAGA - 3’ 
Fgfr2-F 5’- CCCTCTGTACTGCTCAAGCC - 3’ 

Sgk1 Sgk1-Promoter1-F 5’- AGGTCGGTCCTGGAGAGAAA - 3’ 
Sgk1-Promoter1-R 5’- CCGCATAAATTTTGAGCCTTGC - 3’ 

Ets2 Ets2-promoter-F 5’- GGACCAGAAATCAGGACCCA - 3’ 
Ets2-promoter -R 5’- CTAGAAAGGCAGGGCCGTAT - 3’ 

Prkca Prkca-Promoter-F 5’- CGGAGAGCTAGCGTGTGTATG -3’ 
Prkca-Promoter-R 5’- TGTCCAGCTCTGTGCAGC -3’ 

Untr4 Untr4-Negative-F 5’- CTCCCTCCTGTGCTTCTCAG -3’ 
Untr4-Negative-R 5’- AATGAACGTGTCTCCCAGAA -3’ 

Fkbp5 FKBP5-promoter-F 5’- TTTTGAAGAGCACAGAACACCCT -3 
FKBP5-promoter-R 5’- ACCCCCATTTTAATCGGAGAAC -3’ 
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Table S7: Figure 3D source data - Ar & mGFP expressing cell counts

Table S8: Figure 7B source data - GSEA (Pre-ranked) Pathway Analysis

Table S9: Figure 7C source data - IPA Upstream Regulator Analysis (AR Target Genes) 

Table S10: Figure 7D source data - ChIP qRT-PCR Data

Table S11: Figure 7F source data - SingleCellSignalR Interactome Analysis

Click here to Download Table S7 

Click here to Download Table S8

Click here to Download Table S9

Click here to Download Table S10

Click here to Download Table S11 
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