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Extended Data Fig. 9| See next page for caption.
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Extended Data Fig. 9| Regional reprogramming in human prostate tumors.
(a) Cell populations on ERG-driven human prostate cancer cells, human prostate
cancer atlas, treatment-naive prostate adenocarcinoma and invasive cribriform
carcinoma and intraductal carcinoma data. (b) UMAP dimensionality reduction
plots for KRT13and WFDC2 with color scaling representing the level of gene
expression. (c-f) Heatmap of reprogramming marker genes defined on K5-PTEN
6 W scRNA-seq data on (c) ERG-driven human prostate cancer cells, (d) human
prostate cancer atlas, (e) treatment-naive prostate adenocarcinoma and (f)

invasive cribriform carcinoma and intraductal carcinoma data. (g-i) Slingshot
pseudotime trajectory analysis illustrating the lineage trajectory on (g) ERG-
driven human prostate cancer cells, (h) human prostate cancer atlas and (i)
invasive cribriform carcinoma and intraductal carcinoma data. (j) Summary

of IHC staining results for PIGR and AQP3 in prostate tumor samples from 136
patients, categorized by GG groups of prostate cancer. Green boxes indicate co-
staining of PIGR and AQP3.
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Extended Data Fig. 10 | Model of the early step of prostate tumor initiation. Cell plasticity, lineage infidelity and tumor progression following Pten deletion occursin
aregion-specific manner during the early stage of prostate cancer initiation and are mediated by the activation of innate immunity in prostate basal stem cells.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
IZ The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

< The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

[ ] Adescription of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

|X’ A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Gjve P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

XXX O O OX OO0OS

|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  FACS ARIAIII
LSRFortessa
Confocal (LSM 780)
Axiovision realease 4.8
ZEISS Axioscan 7
Zen Blue 3.9 (ZEISS)
Illumina Novaseq 6000
The codes used for data process, downstream analysis and plotting for this manuscript is available at https://github.com/yurasong/
PTEN_codes.

Data analysis For RNA sequencing, raw RNA-seq data quality was assessed using FastQC, and adaptor trimming was performed with TrimmomaticPE
(v0.39). Reads were aligned to the mouse reference genome (GRCmM38.87) using STAR (v2.7.5a), with annotations from Ensembl. Duplicate
reads were removed using Picard (v2.1.1) MarkDuplicate module. Gene-level counts were generated with HTSeq (v0.11.1) and normalized to
20 million aligned reads per sample. Average gene expression was calculated per cell population using at least two biological replicates, and
fold changes were computed between subpopulations. Differentially expressed genes were defined as those with >2-fold increase
(upregulated) or <0.5-fold decrease (downregulated); genes with <10 counts in any sample were excluded. Gene Ontology (GO) enrichment of
upregulated genes was assessed using DAVID (v2023g4), with significant categories defined by a Benjamini-adjusted p-value <0.01.

For ATAC-seq, adaptor trimming was performed using TrimmomaticPE (v0.39) with parameters including HEADCROP:10, CROP:70, and
SLIDINGWINDOW:4:15. Paired-end ATAC-seq reads were aligned to the mouse genome (GRCm38) using Bowtie2 (v2.2.6) with —very-sensitive,
—no-discordant, and —no-mixed options. Reads mapping to mitochondrial DNA, random or unmapped contigs, or with MAPQ <20 were




removed using SAMtools. Duplicates were removed with Picard (v2.1.1) MarkDuplicate. Peaks were called on individual samples using MACS2
(v2.1.0.20151222) with -f BAMPE, --nomodel, --shift 0, and -q 0.01. Peaks across subpopulations were merged, and read counts per peak were
quantified using HTSeg-count with normalization to one million reads. Peaks were linked to genes using GREAT (v4.0.4) with association
parameters of 5 kb upstream, 1 kb downstream, and 100 kb distal. Peaks not associated with genes were excluded from further analysis.
Differential peaks were defined by a >2-fold change over control and presence in the expanded condition. De novo motif analysis was
performed with HOMER findMotifsGenome.pl tool, scanning +250 bp from peak centers for 6-12 bp motifs. Background peaks were defined
as non-differential peaks using BEDTools (v2.27.0) intersect.

For single-cell transcriptomics, sequencing reads were aligned to the mm10-2020-A reference genome (10X Genomics) and demultiplexed
using CellRanger (v6.0.0). Quality control and analysis were performed in Seurat (v4.2.0), retaining cells with 2500 to 7500 genes and <15%
mitochondrial UMIs. Data were normalized using LogNormalize with a scale factor of 10000. Dimensionality reduction (PCA, UMAP) and
clustering used the top 2000 variable genes and the first 30 PCs. Non-epithelial clusters were excluded before re-clustering. Final annotation
was based on marker genes reported in prostatic epithelium. Cluster marker genes were detected using the Wilcoxon rank-sum test and FDR
correction; criteria included >25% expression, log, fold change >0.25, and adjusted p-value <0.01. Hybrid and Hillock-specific genes were
identified with FindMarkers() (logfc >0.25, min.pct 20.25). BC/LC markers (from wild-type) required log2 fold change >0.5, adjusted p-value
<0.01, and >235% expression, with correction for sequencing depth. Gene regulatory networks were inferred using pySCENIC (v0.11.2),
repeated 10 times per dataset, with differentially activated regulons defined by FDR-adjusted p <0.01. Lineage trajectories were inferred using
Slingshot (v2.0.0), excluding proliferative/metabolic clusters, and confirmed across PCA and UMAP embeddings.

Processed human prostate cancer datasets were downloaded from: GitHub repository of the author (https://github.com/franklinhuanglab/
scRNA-seg-Analysis-of-Prostate-Cancer-Samples, Song et al., Nat Commun, 2022), the Prostate Cell Atlas (https://www.prostatecellatlas.org,
Tuong et al., Cell reports, 2021), and the GEO database linked to the publications (GSE181294, Hirz et al., Nat Commun, 2023; GSE185344,
Wong et al., Nat Commun, 2022). Mouse-to-human orthologs for reprogramming genes were mapped using Ensembl BioMart, aligning the
Grcm38.87 (mouse) and GRCh38 (human) reference genomes. Geneset enrichment analysis of reprogramming features on four human public
datasets was performed using the AddModuleScore() embedded in Seurat R package, with default parameters. Module scores and marker
gene expression were visualized with ggplot2 (v. 3.5.1) and viridis R package (version 0.6.5).

For Flow cytometry: FACS ARIA Il (for FACS sorting), LSRFortessa (for FACS analysis) and FACSDiva software (v9.1) (for FACS data analysis).

Images were acquired at RT using a ZEISS Axioscan 7, a LSM780 confocal microscope fitted on an Axiovert M200 inverted microscope
equipped with a C-Apochromat (40X, A.=1.2) water immersion objective and using a Zeiss Axio Imager M2 fluorescence microscope with a
Zeiss Axiocam MR3 camera using Axiovision release 4.8 software. Brightness, contrast, picture size and analyses were performed using ZEN
software and Adobe Photoshop CS6.

Statistical analyses based on biological replicates or independent experiments were performed using GraphPad Prism v.8.00, R (v.4.2.0) and
Excel, with the methods and exact P values indicated in each figure and legend.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All raw sequencing datasets that support the findings of this study have been deposited in the Gene Expression Omnibus (GEO) under accession number GSE270187
(scRNA-seq), GSE270189 (bulkRNA-seq, rapamycin treated), GSE270190 (bulkRNA-seq, cell fate upon PTEN deletion in BC), GSE286018 (bulkRNA-seq of P65/Pten
knock BCs), GSE286019 (bulkRNA-seq of basal-derived and luminal-derived luminal tumors), GSE270191 (ATAC-seq of pooled BC/LC of WT and PTEN-deleted cells)
and GSE288787 (ATAC-seq of BCs from different lobes upon PTEN deletion).

Previously published human prostate cancer datasets re-analysed in this study were available from GitHub repository of the author (https://github.com/
franklinhuanglab/scRNA-seg-Analysis-of-Prostate-Cancer-Samples, Song et al., Nat Commun, 2022), the Prostate Cell Atlas (https://www.prostatecellatlas.org,
Tuong et al., Cell reports, 2021) and GSE181294 (Hirz et al., Nat Commun, 2023), GSE185344 (Wong et al., Nat Commun, 2022).

The data that support the findings of this study are available from the corresponding author upon request. Source data are provided with this paper.

Data supporting the findings of this study are available within the article. All materials are readily available from the authors or from standard commercial sources.
There are no restrictions on availability of the materials used in the study.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Population characteristics N/A
Recruitment N/A

Ethics oversight N/A

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

All studies must disclose on these points even when the disclosure is negative.

Sample size Samples size for each experiment is indicated in the figures or corresponding figure legends. The sample size was chosen based on previous
experience in the lab (Jiang et al. Nature Comm 2024, Van Keymeulen et al Nature 2015 and Centonze et al Nature 2020). No statistical
methods were used to predetermine sample size. All experiments were repeated at least three times with similar results, except for bulk
RNAseq for which some experiments was repeated twice, and single-cell RNAseq, for which experiment was repeated one time, but each
sequence we sorted and pooled the cells from at least three mice.

Data exclusions  Mice with low induction efficiency were excluded from the analysis and no other data were excluded.
Replication All the experiments were performed in at least 3 biologically independent replicates (mice) or independent experiments. All replicates
reported in the manuscript and on which statistics are based are these replicates. No technical replicates were used to calculate statistics. All

attempts at replication of the results were successful.

Randomization  Only males are used in this study. The mice in this study were used according to their correct genotype. For the drug treatment, the mice are
randomly divided into different treatment groups (littermate controls) at the same age and genotype.

Blinding Data collection and analysis were not performed blind to the conditions of the experiments, as identification of the correct mouse genotype
was necessary.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies |Z |:| ChiIP-seq
[] Eukaryotic cell lines ] Flow cytometry
|:| Palaeontology and archaeology |Z |:| MRI-based neuroimaging

Animals and other organisms
|:| Clinical data

|:| Dual use research of concern

|:| Plants

XXXOXX[O >

Antibodies

Antibodies used For FACS, PE-conjugated anti-CD45 (1:100, clone 30-F11, BioLegend, 103106), PE-conjugated anti-CD31 (1:100, clone MEC 13.3,
BioLegend, 102508), PE-conjugated anti-CD140a (1:100, clone APAS5, Thermo, 12-1401-81), APC conjugated anti-CD49f (1:100, clone
GoH3, eBiosciences, 17-0495), APC-Cy7-conjugated anti-EpCAM (1:100, clone G8.8, BioLegend, 118218).

For IF staining, anti-K8 (rat, 1:500, Troma-I, Developmental Studies Hybridoma Bank, University of lowa), anti-GFP (Goat, 1:500,
abcam, cat. no. ab6673), anti-GFP (rabbit, 1:500, Invitrogen, cat. no. A11122), Rabbit or chicken anti-K14 (1:1000, Thermo, Custom
Product), anti-Ly6G (Rat, 1:200, Biolegend, cat. n0.127602). anti-Krt4 (Rabbit, 1:200, Proteintec, cat. n0.16572-1-AP), anti-Krt13
(Rabbit, 1:200, Abcam, cat. no. ab92551), Anti-Agp3 (Rabbit, 1:200, Abcam, cat. no. ab125219), anti-Collal antibody (1:200, Cell
Signaling Technology, cat. n0.72026S), anti-CD45 antibody (Rat, 1:200, Biolegend, cat. no. 103106) and anti-Trop2 (Goat, 1:200, RD,
cat. no. AF1122). The following secondary antibodies, Cy5-anti-chicken (1:400, JacksonimmunoResearch, 703-175-155), Cy5-anti-




Validation

Rabbit (1:400, JacksonimmunoResearch, 711-175-152), AlexaFluor 488-conjugated anti-goat (1:400; Invitrogen, cat. no. A-11055),
AlexaFluor 488-conjugated anti-rabbit (1:400; Invitrogen, cat. no. A-21206), Rhodamine Red RRX-anti-rat (1:400,
JacksonlmmunoResearch, 712-296-153), Rhodamine Red RRX-anti-rabbit (1:400, JacksonlImmunoResearch, 711-295-152),
Rhodamine Red RRX-anti-goat (1:400, JacksonimmunoResearch, 705-295-003).

For WB, anti-phospho-p65 (Ser536, Rabbit, 1:1000, Cell Signaling, cat#3033), anti-p65 (Rabbit, 1:1000, Cell Signaling, cat#8242), anti-
phospho-Stat1 (Ser727, Rabbit, 1:1000, Cell Signaling, cat#8826), anti-Stat1 (Rabbit, 1:1000, Cell Signaling, cat#9172), anti-phospho-
Akt (Ser473, Rabbit, 1:1000, Cell Signaling, cat#4060), anti-Akt (Rabbit, 1:1000, Cell Signaling, cat#9272) and anti—B-actin (1:2000,
Abcam, Cat#ab8227). Anti-rabbit 1gG conjugated with horseradish peroxidase (HRP) (1:5000; Sigma Aldrich, Gena9340)

For immunohistochemistry on human, anti-PIGR (Rabbit, 1:100, Sigma, cat. no. HPA012012), anti-STAT1 (Rabbit, 1:400, Cell Signaling,
cat. no. #14994S), Anti-AQP3 (Rabbit, 1:1000, Sigma, cat. No. HPA014924), EnVision+System-HRP labelled Polymer anti-rabbit Ig
antibody (Agilent, cat. No. K400311-2).

Antibodies are available commercially. We used protocols and dilution recommandations of the manufacturer on validated species.
Antibodies used in this study were previously described in Jiang et al. Nature Comm 2024, Van Keymeulen et al, Nature 2015 and
Centonze et al, Nature 2020.

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in

Research

Laboratory animals

Wild animals
Reporting on sex
Field-collected samples

Ethics oversight

All the animals used were grown in mixed background. The generation of K5CreER and K8-CreERT2 was previously described (Van
Keymeulen et al, Nature 2011). Rosa26-YFP and Ptenfl/fl mice were obtained from the Jackson laboratory. Pik3caH1047R knock-in
mice, in which wild-type exon 20 is replaced by H1047R mutant exon 20 upon Cre recombination. P53fl/fl mice were obtained from
the National Cancer Institute at Frederick (Jonkers, J. et al 2021). P65fl/fl mice were imported from Dr. Manolis Pasparakis lab
(Luedde, T. et al 2008). Male mice with a mixed genetic background were used in this study. All the experiments strictly complied
with the protocols approved by ethical committee. Mice were induced and analyzed at adult age (over 8-weeks old), as indicated in
the figure legends and methods.

No wild animals were used in this study.
Males have been used in this study.
No field collected sample were used in this study.

Mice colonies were housed in a certified animal facility in compliance with European guidelines. The room temperature was
maintained between 20 and 24°C, with relative humidity kept at 55+10%. Food, water and two types of nesting material were
provided in each cage. A semi-natural light 12-hour light/dark cycle was implemented. All animal experiments were approved by the
ethical committee (Commission d’Ethique et du Bien Etre Animal, CEBEA) of the Faculty of Medicine, Université Libre de Bruxelles
under protocols #673N, #854N, #914N. CEBEA follows the European Convention for the Protection of Vertebrate Animals used for
Experimental and other Scientific Purposes. As prostate tumors grow intra-abdominally, humane endpoints based on general health
and a 20% body weight loss limit, approved by CEBEA, were not exceeded in this study. Male mice were used at adult age (over 8
weeks) for the prostate analysis.

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

Plots
Confirm that:

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

|Z| 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

Instrument
Software

Cell population abundance

Gating strategy

Prostate tissue including ventral, dorso-lateral and anterior prostate were isolated from indicated mouse lines at indicated
time points after TAM injection. Tissues were minced in a 6-cm culture plate and digested in 5Smg/ml collagenase type Il (Life
Technologies, cat. no. 17101-015) with 10 uM Y-27632 dihydrochloride (Abmole Bioscience, cat. no. M1817) for 1.5-2 h at
37°C on a shaking platform. Glandular structures were then washed with Advanced DMEM/F12 and centrifuged at 150g for 5
mins at 4°C. Structures were further digested in Trypsin for 10-20 min at 37°C and Trypsin activity was quenched using 2%
FBS in PBS. Cells were passed through a 40um cell strainer and incubated with fluorochrome-conjugated primary antibodies
for 30 mins on ice with shaking every 10 min. Detailed antibody information was provided in supplementary tables. Cells
were washed with 2% FBS/PBS and resuspended in DAPI or Hoechst before analysis. Data analysis and cell sorting were
performed on a FACSAria sorter using the FACS DiVa software (BD Biosciences). Dead cells (DAPI+) and Lin+ (CD45+, CD31+
and CD140a+) cells were excluded before analysis. Due to technical challenges in obtaining enough BC-derived LCs from adult
wild-type mice, we compared LCs isolated from adult CD1 mice with LCs arising from Pten-deleted BCs. The following
populations were analyzed and sorted BCs: DAPI- LIN- YFP+ CD49fhigh EpCAM+ and LCs: DAPI- LIN- YFP+ CD49flow EpCAM+.

FACSAria and LSRFortessa (BD Bioscience)
FACSDiva and FACSAria Software (BD Bioscience)

The proportion of YFP+ PTEN deleted cells in Lin- population varied from 5% to 20%. This proportion varies depending on the
different genetic mouse lines and induction deficiency.

Living cells were selected by forward and side scatter, doublets discriminating and DAPI dye exclusion. CD45+, CD31+ and
CD140a+ cells were excluded (Lin+) before analysis. For CD1 mice cell sorting, we sorted BC: DAPI- LIN- CD49fhigh Epcam+,
we sorted LC: DAPI-, LIN- CD49flow Epcam+. For above genetically lineage tracing mice, we analyzed and sorted BC: DAPI-
LIN- YFP+ CD49fhigh Epcam+ and LC: DAPI- LIN- YFP+ CD49flow Epcam+.

Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.
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