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Antibodies
Antibodies used

For homeostatic experiments involving immunostaining, at least 3 biological replicates and 5 technical replicates per condition were used for
each experiment. For homeostatic experiments involving RNAseq, at least 5 biological replicates were used per condition. We determined this

to be sufficient due to low variability between samples during homeostasis and the yield of usable mice at the time of experiment. At least 5
biological replicates were used for tumor studies. We determined this higher sample size to be sufficient to distinguish phenotype between
controls and mutants.

All sample sizes used in this study were in line with current field standard for mice experiments, based on the minimum number of mice
required to detect significance with an alpha rate set at 0.05 in a standardly powered experiment.

Outliers from RNAseq were identified based on PCA plots. Samples that did not closely cluster with its corresponding group were removed.

Each experiment was repeated at least three times with consistent results.

Bladder sections were selected randomly for staining for homeostatic studies. Bladders were sectioned sagittally from end to end, resulting in
approximately 10 series with 10 slides in each series. 3 slides from front- mid- and rear-parts of the bladder were selected randomly for each
experiment. For tumor studies, bladder sections with the most prominent tumor structures were selected for controls and mutants based on
H&E staining. For sequencing experiments, available age-matched mice were selected and allocated to control or experimental groups based
on their genotype.

Blinding was not possible as experimental conditions were evident from the image data.

ANTIBODIES SOURCE IDENTIFIER CLONE DILUTION

Chicken Polyclonal Anti-Keratin 14 Biolegend Cat#906001 N/A 1:400

Chicken Polyclonal Anti-Keratin 5 Biolegend Cat#905901 N/A 1:400

Rabbit Polyclonal Anti-Krt6A LSBio Cat#LS-B12036-100 N/A 1:2000

Mouse Monoclonal Anti-Cytokeratin 20 AgilentDako Cat# M701929-2

1:200

Rabbit Polyclonal Anti-PPARG Cell Signaling Technology Cat# 2435 N/A 1:200

Goat Polyclonal Anti-FABP4 R&D Systems Cat# AF1443 N/A 1:1000

Mouse Monoclonal Anti-FOXA1 Seven Hills Bioreagents Cat# WMAB-2F83

2F83 1:1000

Mouse Monoclonal Anti-p21/CDKN1A/WAF1 LSBio Cat# LS-C389956 HJ21 1:200

Rabbit Polyclonal Anti-p63 GeneTex Cat#GTX102425 N/A 1:300

Goat Polyclonal Anti-p63 R&D Systems Cat#AF1916 N/A 1:200

Rat Monoclonal Anti-CD45 BD Bioscience Cat#550539 30F11 1:100
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Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Rabbit Polyclonal Anti-Cytokeratin 18 Abcam Cat#ab52948 N/A 1:500

Rabbit Polyclonal Anti-Ki67 Abcam Cat#ab15580 N/A 1:200

Chicken Polyclonal Anti-GFP Aves Labs Cat#GFP1020 N/A 1:300

Goat Polyclonal Anti-E-Cadherin R&D Systems Cat#AF748 N/A 1:400

Rabbit Polyclonal NFKB p65 Abcam Cat#AB19870 N/A 1:300

Rabbit Polyclonal Laminin Sigma Cat#L9393 N/A 1:100

Mouse Monoclonal SMA-CY3 Sigma Cat#C6198 1A4 1:500

Alexa Fluor 488 Donkey Anti-Rabbit IgG Jackson Immunoresearch Cat#711-545-152 N/A 1:700

Alexa Fluor 488 Donkey Anti-Mouse IgG Jackson Immunoresearch Cat#711-545-150 N/A 1:700

Alexa Fluor 488 Donkey Anti-Chicken IgG Jackson Immunoresearch Cat#703-545-155 N/A 1:700

Alexa Fluor 488 Donkey Anti-Goat IgG Jackson Immunoresearch Cat#705-545-003 N/A 1:700

Cy3 Donkey Anti-Rabbit IgG Jackson Immunoresearch Cat#711-165-152 N/A 1:700

Alexa Fluor 594 Donkey Anti-Mouse IgG Jackson Immunoresearch Cat#715-585-151 N/A 1:700

Alexa Fluor 594 Donkey Anti-Chicken IgG Jackson Immunoresearch Cat#703-585-155 N/A 1:700

Alexa Fluor 594 Donkey Anti-Goat IgG Jackson Immunoresearch Cat#705-585-147 N/A 1:700

Alexa Fluor 647 Donkey Anti-MouseIgG Jackson Immunoresearch Cat#715-605-150 N/A 1:400

Alexa Fluor 647 Donkey Anti-Rabbit IgG Jackson Immunoresearch Cat#711-605-152 N/A 1:400

Alexa Fluor 647 Donkey Anti-Chicken IgG Jackson Immunoresearch Cat#703-605-155 N/A 1:400

Alexa Fluor 647 Donkey Anti-Goat IgG Jackson Immunoresearch Cat#705-605-003 N/A 1:400

All antibodies have been validated with immunostaining on positive and negative control tissues. Multiple dilution and antigen
retrieval methods were tested. P63, Krt20, Ki67, E-cadherin, Krt14, Pparg, Krt5, Cd45, Krt6a, SMA, and Nfkb p65 have been validated
in our previous publication (Liu and Tate et al., 2019).

Mixed background mice (C57BL/6J, Swiss Webster)(male and female) age between 8weeks-30weeks were used for bladder harvest.
Animals were housed in standard cage of 75 square inches at or below maximum cage density permitted by IACUC protocol.
Temperature was maintained between 68-79°F. Humidity was maintained between 30-70%. A timed-controlled lighting system was
used for an uniform diurnal lighting cycle.

No wild animals were used in this study.

No field-collected samples were used in this study.

All work with mice was approved by and performed under the regulations of the Columbia University Institutional Animal Care and
Use Committee.

Patients undergoing surgery in the Department of Urology at Columbia University Irving Medical Center.

Patients diagnosed with bladder cancer and are undergoing for tumor resection were recruited.

Protocol AAAN8850 was approved by IRB committee

Cold active protease (CAP), was prepared and stored on ice (5mM CaCl2, Sigma cat#21115, 10mg/mL Bacillus Licheniformis
protease, Sigma cat#P5459, 12.5U/mL DNAse, Sigma cat#4716728001). Mice were perfused with 20 mL of CAP using a small




