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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

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

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

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.

acc.cgi?acc=GSE194102. The digital gene-cell matrices of GSE176031 were downloaded from GEO website (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE176031). The Microarray datasets Grasso, Taylor, Varambally were retrieved from GSE35988 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE35988), GSE21034 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE21034), and GSE3325 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE3325), respectively. The TCGA PRAD dataset was retrieved from cBioPortal (https://www.cbioportal.org/). All other data supporting the findings of this
study are available from the corresponding author upon reasonable request.

All the research participants are men because prostate cancer only occurs in males.

Two cohorts of participants with prostate cancer were enrolled for IHC and PBMC studies: The cohort for IHC study includes
patients with primary and/or metastatic prostate tumors. And the cohort for PBMC study was specific to patients with
biochemical recurrence. The related clinicopathological information of individual patients is reported in Supplementary Table
4, 5, and 7.

For the cohort for IHC study, the pathologists Drs. C-C Chen and C-W Hsu (co-authors) collected samples from patients
eligible for IHC study. For the cohort for PBMC study, the urologist Dr. Liss (co-author) and his research coordinator screened
patients for study eligibility. Prostate cancer patients with biochemical recurrence were recruited before their initial
androgen deprivation therapy. Informed consents of both cohorts were obtained from all patients.

The Institutional Review Board at the University of Texas Health Science Center at San Antonio and Ditmanson Medical
Foundation Chia-Yi Christian Hospital.

No sample size calculation was performed. Sample size was determined from similar experiments in the literature. Experiments were
performed with a minimum of three biological replicates when possible.

In single-cell RNA-seq analysis, for the quality control purposes, cells with low quality (less than 300 genes, 500 transcripts, or a mitochondrial
level of 20% or greater) were filtered out as described in Methods section.

Experiments were carried out in three independent biological replicates when possible and were reproducible.

Human specimen were allocated into groups according to disease status (biochemical recurrence only, castration resistance or metastasis).
For functional studies, cells were subjected to different treatment and were allocated to different groups accordingly. Mice were allocated
randomly for xenograft experiment groups.

Blinding was not relevant to our study.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mouse monoclonal anti-human CD47 (clone B6H12, eBioscience, Cat#14-0479-82)

Mouse monoclonal anti-human CD24 (clone SN3, Novus Biologicals, Cat#NB100-64861)

Mouse monoclonal anti-human PD-L1 (clone 29E.2A3, BioXCell, Cat#BE0285)

Mouse monoclonal anti-human BCL-2 Alexa Fluor 647 (clone 100, Biolegend, Cat#658706)

Mouse monoclonal anti-human CD86 PE (clone IT2.2, Biolegend, Cat#305406)

Mouse monoclonal anti-human CD206 Brilliant Violet 605 (clone 15-2, Biolegend, Cat#321140)

Mouse monoclonal anti-human CD4-PE (clone RPA-T4, Biolegend, Cat# 300508)

Mouse monoclonal anti-human/Cynomolgus/Rhesus CD8-Alexa Fluor 647 (clone SK1, Biolegend, Cat# 344726)

Mouse monoclonal anti-human CD25-FITC (clone BC96, Biolegend, Cat# 302604)

Mouse monoclonal anti-human CD45-Brilliant Violet 785 (clone HI30, Biolegend, Cat#305406 304047)

Rat anti-mouse F4/80-PE (clone: A3-1, Thermo Fisher Scientific, Cat#MA5-16631)

Mouse monoclonal anti-human c-Myc-Alexa Fluor 647 (clone 9E10, Biolegend, Cat#626810)

Rabbit recombinant multiclonal anti-human CD47 (clone: RM1014, Abcam, ab284132)

Rabbit monoclonal anti-human GAPDH (clone 14C10, Cell Signaling Technology, Cat#2118S)

Mouse anti-rabbit IgG-HRP (Santa Cruz Biotechnology, Cat#sc-2357)

Goat anti-mouse IgG-HRP (Santa Cruz Biotechnology, Cat#sc-2005)

Mouse monoclonal anti-human BCL2 (clone 118701, R&D Systems, Cat#MAB827)

Rabbit polyclonal anti-human/mouse/rat phospho-LaminA/C (Ser22, Cell Signaling Technology, Cat#2026S)

Mouse monoclonal anti-human/mouse/rat "-Actin (clone 937215, R&D Systems, Cat#MAB8929).

Rabbit monoclonal anti-human/mouse/rat SIRP!/SHPS1 (clone D6I3M, Cell Signaling Technology, Cat#13379)

Rabbit monoclonal anti-human CD14 (clone SP192, Abcam, Cat#ab183322)

Rabbit polyclonal anti-human/mouse/rat EpCAM (Abcam, Cat#ab71916)

Mouse monoclonal anti-human/mouse/rat Vimentin (clone 2D1, Novus Biological, Cat#NBP192687)

Rabbit monoclonal anti-human/monkey CD68 (clone: D4B9C, Cell Signaling Technology, Cat#CST76437)

Rabbit monoclonal anti-human/monkey CD86 (clone:E2G8P, Cell Signaling Technology, Cat#CST91882)

Mouse monoclonal anti-human EpCAM (clone: VU1D9, Cell Signaling Technology, Cat#CST2929)

Mouse monoclonal anti-human CD326 (EpCAM)-FITC (clone VU-1D9, STEMCELL Technologies, Cat# 60136Fl)

Mouse monoclonal anti-human Cytokeratin 18-Alexa Fluor 647 (clone: DA-7, Biolegend, Cat#628404)

Mouse monoclonal anti-human/mouse/monkey pan-Cytokeratin (clone:C11, Cell Signaling Technology, Cat#CST4545)

Rat monoclonal anti-mouse anti-F4/80 (clone D2S9R, Cell Signaling Technology, Cat#70076S)

Mouse monoclonal anti-human pan-cytokeratin cocktail (clone: AE1/AE3, Sakura Finetek USA, Cat#60-0022)

Mouse monoclonal anti-human CD68 (clone: KP1, Zeta Corporation, Cat#50-221-5864)

Rabbit monoclonal anti-mouse F4/80 (clone SP115, ThermoFisher Scientific, Cat#MA5-16363)

Goat anti-mouse IgG H&L Alexa Fluor 647 (Abcam, Cat#ab150115)

Goat anti-mouse IgG H&L Alexa Fluor 594 (Abcam, Cat#ab150116)

Goat anti-rat IgG H&L Alexa Fluor 594 (Abcam, Cat#ab150168)

Goat anti-rabbit IgG H&L Alexa Fluor 488 (Abcam, Cat#ab150077)

Goat anti-rabbit IgG H&L Alexa Fluor 647 (Abcam, Cat#ab150087)

Mouse monoclonal anti-human c-Myc (clone 9E10, R&D Systems, Cat#MAB3696)

Rabbit polyclonal anti-human c-Myc (ThermoFisher Scientific, Cat#PA5-85185)

Antibodies for CyTOF analysis, see Supplementary Table 3 and 6.

Antibodies were validated by the manufacturers as indicated in the data sheets, cited in multiple peer reviewed publications, and
further validated in our experiments.

22Rv1 (ATCC, Cat#CRL-2505), C4-2 (ATCC, Cat#CRL-3314), DU145 (ATCC, Cat#HTB-81), TRAMP-C2 (ATCC, Cat#CRL-2731),
RM-1 (ATCC, Cat#CRL-3310), human peripheral blood mononuclear cells (PBMCs) (ATCC, Cat# PCS-800-081), Peripheral blood
CD14+ monocyte cells (STEMCELL Technologies, Cat#70035), U937 (ATCC, Cat# CRL-1593.2), and IC-21 (ATCC, Cat#TIB-186)

The authentication was done by the manufacture (22Rv1, C4-2, DU145, TRAPM-C2, RM-1, U937, IC-21, and human PBMCs




