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Reporting Summary
Nature Research wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency 
in reporting. For further information on Nature Research policies, see our Editorial Policies and the Editorial Policy Checklist.

Please do not complete any field with "not applicable" or n/a.  Refer to the help text for what text to use if an item is not relevant to your study. 
For final submission: please carefully check your responses for accuracy; you will not be able to make changes later.

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

n/a Confirmed

The exact sample size ( ) 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 

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

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. , , ) with confidence intervals, effect sizes, degrees of freedom and  value noted 

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

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

Software and code
Policy information about availability of computer code

Data collection

Data analysis

All methods provided on page 25, and data and code availability provided in Supplementary Methods, page 15

Provided in Supplementary Methods, page 15

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 Research 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 list of figures that have associated raw data 
- A description of any restrictions on data availability

X

X
X

X

X

X

X

X

X

X

Sequencing data are available through the NCBI Sequence Read Archive, under BioProject PRJNA675382. Copy number data were 
downloaded from cBioPortal resource Prostate Adenocarcinoma. All data supporting the findings of this study are available from the 
corresponding author on reasonable request. 

Editorial staff
Sticky Note
Please note that the reporting summary is over written. Please do not overwrite the form.

Editorial staff
Sticky Note
Please see the extended comments document for a list of figures and figure legends that require additional information.

Editorial staff
Sticky Note
Please ensure all the data collection/data analysis software/tools/packages mentioned in the manuscript are also listed in the reporting summary (with version numbers). For example: Xenomapper, GraphPad Prism software, etc.Since custom codes have been developed in the study, it is strongly recommended that the custom codes be deposited in a public repository (for. e.g. github) and if possible provide appropriate links and access codes in the manuscript under the 'code availability' section as well as in the reporting summary.

Editorial staff
Sticky Note
Please note that the following accession number is currently not available: PRJNA675382. Please ensure that this data is publicly released by the time you resubmit your final manuscript; we will not be able to accept your manuscript if the data is not publicly available. 

reneaj
Sticky Note
Thank you for the advice. 

reneaj
Sticky Note
Each comment has been addressed, please see extended comments document. 

reneaj
Sticky Note
Thank you for this advice. The accession number is now publicaly available. 

reneaj
Sticky Note
No new software or custom code was used; existing pipelines are cited. 

mitclawr
Sticky Note
Software included BWA-MEM (v0.7.17), Picard (v2.17.3), GATK (v3.8), Ensembl Variant Effect Predictor (VEP, v90), CNVkit (v0.9.3), cutadapt (1.7.1), hisat (2.0.4), Xenomapper (1.0.1), Rsubread (1.28.1), EdgeR (3.28.1), CellRanger (v3.0.2), XenoCell (v 1.0), Salmon Software (v1.2.1), Seurat (3.2.0), Clustree version (0.4.3), ComplexHeatmap (2.2.0), and GraphPad Prism (v8) 
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Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences  Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

The selection for sample size for animal treatment studies is stated on page 26 & Supplementary Methods page 15.

No patients or animals were excluded. 

1x1x1 combination studies were validated using expansion cohorts. Bulk RNA seq was repeated on multiple replicates from 
each PDX where available. Targeted DNA sequencing was from a representative sample of each PDX. 

For in vivo PDX treatments, mice were systematically assigned to treatments groups as grafts reached the starting volume 
(page 23 & 15).

Experiments were not blinded to treatment or PDX identity (page 26).

Behavioural & social sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

Sampling strategy

Data collection

Timing

Data exclusions

Non-participation

Randomization

Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

X

Editorial staff
Sticky Note
Please describe how sample size was determined, detailing any statistical methods used to predetermine sample size OR if no sample size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient, here in the reporting summary.

Editorial staff
Sticky Note
For bulk RNA seq and targeted DNA sequencing, please state how often the experiments were replicated or performed independently. Please confirm if all attempts at replication were successful.For all other experiments, please describe the general measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.

Editorial staff
Sticky Note
For all other experiments, please describe how participants were allocated into experimental groups. If allocation was not random, describe how covariates were controlled OR if this is not relevant to those experiments, explain why.

Editorial staff
Sticky Note
Please provide a rationale as to why blinding was not performed in the study.

reneaj
Sticky Note
Power calculations determined that this sample size provided 80% power to detect 50% change in tumor volume.

reneaj
Sticky Note
For randomization, mice were systematically allocated to treatment groups as grafts reached the starting volume.

reneaj
Sticky Note
The investigators involved in treatment mice were not blinded to the treatment groups but were blinded to tumor measurement data.

reneaj
Sticky Note
Each sample for bulk RNA seq and targeted DNA seq was run once. As stated, replicates were include for bulk RNAseq where available. They are shown in the figures.Selected 1x1x1 PDX experiments were replicated with expansion experiments with additional replicates.
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Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

Randomization

Blinding

Did the study involve field work? Yes No

Field work, collection and transport
Field conditions

Location

Access & import/export

Disturbance

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
n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods
n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used Provided in Supplementary Table 9

Validation All antibodies commercially produced and validated

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

X

X
X

Editorial staff
Sticky Note
Please ensure all the panels which are not relevant to your study such as Eukaryotic cell lines, Paleontology and archaeology, etc. are marked as 'n/a'

Editorial staff
Sticky Note
Please mark each box appropriately as N/A, since none of the methods mentioned below are referenced in the study.

Editorial staff
Sticky Note
Please list all the antibodies (with supplier name, catalog number, clone name and lot number, as applicable) used in the study, here in the reporting summary as referenced in the manuscript (as listed in supplementary table 9).

Editorial staff
Sticky Note
Please describe the validation of all primary antibodies for the species and application, noting any validation statements on the manufacturer’s website. Please include this information directly in the reporting summary.

reneaj
Sticky Note
Eukaryotic cell lines - n/a
Palaeontology - n/a
Clinical data - involved in the study
Dual use research of concern - n/a

reneaj
Sticky Note
ChIP-seq - n/aFlow cytometry - n/a
MRI-based neuroimaging - n/a

reneaj
Sticky Note
Primary Antibody
Research Resource Identifier (RRID)
Supplier
Clone/ID
Species and Isotype
Concentration
AMACR
AB_2305454
DAKO
13H4
Rabbit IgG
0.55 μg/ml
AR-C
NA
Sigma Aldrich
SP242
Rabbit IgG
1 in 5000*
AR-N
AB_2060174
DAKO
441
Mouse IgG1
1 in 3000*
ARv567es
AB_2861276
Abcam
EPR15657
Rabbit IgG
4.61 μg/ml
ARv7
AB_2716436
RevMab Bioscience
RM7
Rabbit IgG
1 in 5000*
CD45
AB_2661839
DAKO
2B11+PD7/26
Mouse IgG1
0.47ug/ml
CD56
NA
Cell Marque
MRQ42
Rabbit IgG
0.085 μg/ml
CK8/18
AB_442020
Leica
5D3
Mouse IgG1
0.075 μg/ml
CGA
NA
Leica
5H7
Mouse IgG2
0.84 µg/ml
ERG
AB_11156852
AbCAM
EPR3864
Rabbit IgG
3.26 μg/ml 
Ki67
AB_442101
Novocastra
MM1
Mouse IgG1
0.2 μg/ml
Mitochondria (human)
AB_94052
Merck
113-1
Mouse IgG2
1 in 3000*
PSA
AB_2281105
DAKO
A0562
Rabbit IgG
1 μg/ml
PSMA
AB_2106450
DAKO
3E6
Mouse IgG1
0.81 μg/ml
p63
AB_10555993
Leica
7JUL
Rabbit IgG
0.25 μg/ml 
SYN
AB_442136
Leica
27G12
Mouse IgG1
0.168 μg/ml 


reneaj
Sticky Note
Primary Antibody
Research Resource Identifier (RRID)
Supplier
Validation 
AMACR
AB_2305454
DAKO
The specificity of monoclonal rabbit anti-AMACR was evaluated by immunocytochemistry and Western blot analysis by the manufacturer. Anti-AMACR positively bound formalin-fixed HEK293 cells which overexpressed AMACR, but was unreactive with cells transfected with an empty plasmid. In Western blots of lysates from primary prostate carcinoma samples, monoclonal rabbit anti-AMACR identified a 54 kDa protein corresponding to the expected molecular weight of AMACR.
AR-C
NA
Sigma Aldrich
Synthetic peptide from the C-terminus of human androgen receptor protein. Specificity validated by manufacturer. 
AR-N
AB_2060174
DAKO
Validation performed by investigators in using immunohistochemistry in AR positive and AR negative (including genetically modified AR-knockdown tumours) prostate cancer tissues.
ARv567es
AB_2861276
Abcam
This ARv567es antibody (Ab200827, clone EPR15657) is a rabbit monoclonal antibody against Human Androgen receptor variant 5,6,7es (aa 700 to the C-terminus). Manufacturer confirms this antibody does not react with AR-full length receptor.
ARv7
AB_2716436
RevMab Bioscience
Manufacturer confirms this antibody reacts to androgen receptor splice variant 7 (AR-V7). No cross reactivity with wild type androgen receptor.
CD45
AB_2661839
DAKO
Manufacturer does not provide validation information, but use of antibody is previously published: Poh et al Inhibition of Hematopoietic Cell Kinase Activity Suppresses Myeloid Cell-Mediated Colon Cancer Progression Cancer Cell 2017 PMID 28399411.
CD56
NA
Cell Marque
The specificity of the rabbit monoclonal anitbody was evaluated by the manufacturer using immnohistochemistry on formalin-fixed sections. Manufacturer confirms this antibody is a sensitive and specific marker for CD56-expressing cells, including in neuroendocrine tumours, plasma cell myelomas and small cell lung carcinomas. 
CK8/18
AB_442020
Leica
Manufacturer confirms Clone 5D3 reacts with human cytokeratin intermediate filament proteins of 52.5 kD and 45 kD, identified as cytokeratins 8 and 18, respectively. Clone 5D3 shares similar specificities to clone CAM5.2 (Angus B et al. Journal of Pathology. 153: 377-384 (1987)).
CGA
NA
Leica
Manufacturer confirmed this antibody reacts to central region of the human chromogranin A molecule. Recommended for immunohistochemistry on paraffin sections.
ERG
AB_11156852
AbCAM
Manufacturer confirms this antibody does not cross-react with Fli1. Synthetic peptide within Human ERG aa 450 to the C-terminus (C terminal). The exact sequence is proprietary. Suitable for: ICC/IF, WB, IP, IHC-P, Flow Cyt.
Ki67
AB_442101
Novocastra
Manufacturer does not provide validation information, but use of antibody is previously published in >10 previous publications, including Lam et al Bisphenol A Disrupts HNF4α-Regulated Gene Networks Linking to Prostate Preneoplasia and Immune Disruption in Noble Rats, Endocrinology 2016 PMID 26496021.
Mitochondria (human)
AB_94052
Merck
Anti-Mitochondria Antibody, surface of intact mitochondria, clone 113-1 is an antibody against Mitochondria for use in IF, IH, IH(P) & IP. Manufacturer confirms the antibody fives mitochondrial staining on all human cell types and does not cross react with rat and mouse tissue. The staining pattern is best described as a spaghetti-like staining pattern in fibroblasts and a perinuclear large speckled pattern in lymphonoid cells.
MAB1273 recognizes a 65 kD protein by immunoprecipitation. Antibody produces the stringy, "spaghetti-like" staining patten in the cytoplasm of human cells.
PSA
AB_2281105
DAKO
Manufacturer does not provide validation information, but use of antibody is previously published: Bluemn et al, Androgen Receptor Pathway-Independent Prostate Cancer Is Sustained through FGF Signaling, Cancer Cell 2017 PMID 29017058.
PSMA
AB_2106450
DAKO
Manufacturer extracted LNCaP membrane preparation and immunoaffinity purified PSMA.
p63
AB_10555993
Leica
Validation provided in following publication cited by manufacturer: Hopkinson B, Klitgaard M, Petersen O, Villadsen R, RÃ¸nnov Jessen L, Kim J. Establishment of a normal-derived estrogen receptor-positive cell line comparable to the prevailing human breast cancer subtype. Oncotarget. 2017;8:10580-10593
SYN
AB_442136
Leica
Validation provided in following publication cited by manufacturer: Fujino K, Motooka Y, Hassan W, Ali Abdalla M, Sato Y, Kudoh S, et al. Insulinoma-Associated Protein 1 Is a Crucial Regulator of Neuroendocrine Differentiation in Lung Cancer. Am J Pathol. 2015;185:3164-77 
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Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Palaeontology and Archaeology
Specimen provenance

Specimen deposition

Dating methods

Tick this box to confirm that the raw and calibrated dates are available in the paper or in Supplementary Information.

Ethics oversight

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

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

Provided in Supplementary Methods, page 3 

N/A

NA

All animal handling and procedures were approved by the Monash University Standing Committee of Ethics in Animal 
Experimentation (SOBSA/A/2010/67, MARP/2014/085, MARP/2014/119, MARP/2016/016, 17963, 17086 and 22185).

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

Patient details are provided in Supplementary Table 1

All human tissues were obtained with informed, written consent by an independent clinical coordinator 

Human Ethics Approvals were obtained from Monash Health RES-19-0000-407E at Epworth Eastern Hospital, 
Monash Health RES-20-0000-107C at Cabrini Hospital, 1636 at Monash University, 15/98, 97_27 and 18/76 at 
Peter MacCallum Cancer Centre and E55/1213 at Eastern Health). 

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

Clinical data
Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration

Study protocol

Data collection

Outcomes

Editorial staff
Sticky Note
Please specify the species, strain, sex, and age of laboratory animals, here in the reporting summary as well.Please provide information on housing conditions for the mice, describing dark/light cycle, ambient temperature and humidity in the manuscript.

Editorial staff
Sticky Note
Please state here that no wild animals were used in the study. 

Editorial staff
Sticky Note
Please state here that no field collected samples were used in the study.

Editorial staff
Sticky Note
Please provide complete statement on ethics approval along with the full name of the ethics board/committee which approved the human research study in the reporting summary as provided in the manuscript.

Editorial staff
Sticky Note
Please describe how the participants were recruited and outline any self-selection bias or other biases that may be present and how these are likely to impact results.

reneaj
Sticky Note
Host recipients of PDX tissue were 6-8-week-old male non-obese diabetic-severe combined immunodeficiency (NOD-SCID) or NOD-SCID interleukin 2-receptor gamma chain knockout (NSG) mice. All mice were bred and housed under controlled temperature (22°C) and lighting (12:12 h light-dark cycle), and were fed either a chow diet ad libitum. 

reneaj
Sticky Note
No wild animals were used in the study. 

reneaj
Sticky Note
No field collected samples were used in the study. 

reneaj
Sticky Note
Prostate cancer patients undergoing radical prostatectomy, biopsy, surgery or autopsy were included in the study (details provided in Table S1). No randomization was performed for the human studies. Patients were recruited based on a diagnosis of high-risk prostate cancer. 


reneaj
Sticky Note
All specimens were obtained with informed, written consent (Human Ethics Approvals Monash Health RES-19-0000-407E at Epworth Eastern Hospital, Monash Health RES-20-0000-107C at Cabrini Hospital, 1636 at Monash University, 15/98, 97_27 and 18/76 at Peter MacCallum Cancer Centre and E55/1213 at Eastern Health).
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Dual use research of concern
Policy information about dual use research of concern

Hazards
Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented 
in the manuscript, pose a threat to:

No Yes
Public health

National security

Crops and/or livestock

Ecosystems

Any other significant area

Other impacts

Hazards

For examples of agents subject to oversight, see the United States Government Policy for Institutional Oversight of Life Sciences Dual Use Research of Concern.

Experiments of concern
Does the work involve any of these experiments of concern:

No Yes
Demonstrate how to render a vaccine ineffective

Confer resistance to therapeutically useful antibiotics or antiviral agents

Enhance the virulence of a pathogen or render a nonpathogen virulent

Increase transmissibility of a pathogen

Alter the host range of a pathogen

Enable evasion of diagnostic/detection modalities

Enable the weaponization of a biological agent or toxin

Any other potentially harmful combination of experiments and agents

Other combinations

Precautions and benefits

Biosecurity precautions

Biosecurity oversight

Benefits

Communication benefits

ChIP-seq

Data deposition
Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links 

Files in database submission

X
X
X
X
X

X
X
X
X
X
X
X
X
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Genome browser session 
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

Antibodies

Peak calling parameters

Data quality

Software

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

Instrument

Software

Cell population abundance

Gating strategy

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

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures
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Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Parameters

Preprocessing

Preprocessing software

Normalization

Normalization template

Noise and artifact removal

Volume censoring

Statistical modeling & inference

Model type and settings

Effect(s) tested

Specify type of analysis: Whole brain ROI-based Both

Anatomical location(s)

Statistic type for inference
(See Eklund et al. 2016)

Correction

Models & analysis

n/a Involved in the study
Functional and/or effective connectivity

Graph analysis

Multivariate modeling or predictive analysis

Functional and/or effective connectivity

Graph analysis

Multivariate modeling and predictive analysis

This checklist template is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give 
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The images or other third party material in this article are included in 
the article's Creative Commons license, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons license and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/




