Supplementary Methods for Gleave et al., Genomic Alterations and Pathologic Responses to Androgen Receptor Pathway Inhibitor Doublets vs. Triplets in the Phase-II Genomic Umbrella Neoadjuvant Study (GUNS) in High-Risk Localized Prostate Cancer

Participating Sites
GUNS participants were enrolled across the following locations:
· UBC, Vancouver, BC, Canada
· UHN-PMH, Toronto, ON, Canada
· UC Davis, Sacramento, CA, U.S.A.
· MD Anderson, Houston, TX, U.S.A.
· Fred Hutch, Seattle, WA, U.S.A.
· OHRI, Ottawa, ON, Canada
· DFCI/BIDMC, Boston, MA, U.S.A.
· LHSC, London, ON, Canada
· University of Michigan, Ann Arbor, MI, U.S.A.

Trial Logistics: Registration, Sub-Protocol Assignment, and Randomization
Eligible patients were identified and screened at participating sites according to the Master Protocol eligibility criteria. Once eligibility was confirmed by the site investigator, the site submitted a Registration Authorization Form (RAF), including diagnostic pathology reports, screening laboratory results, ECG, and concomitant medication records, to the sponsor team for review. Upon RAF approval the participant completed Week 0 registration visit in Master Protocol and initiated treatment with LHRHa plus APA for 8 weeks. Archival diagnostic tumour tissue and a blood sample was collected at registration for genomic profiling. Tumour and germline sequencing were performed centrally at Tempus, and results were reviewed by a centrally conducted Molecular Tumour Board (MTB) for consensus on assignment to the most appropriate SP based on predefined protocol criteria. Participants attended an end-of-Master-Protocol visit and written informed consent was obtained for the assigned sub‑protocol.
For participants assigned to SP-1 or SP-2, randomization was required. Following confirmation of SP informed consent and notification of sponsor, eligible participants were randomized centrally by the sponsor team to one of the applicable treatment arms within the assigned sub‑protocol (i.e. SP-1A vs. SP-1B; SP-2A vs. SP-2B) as described below. Randomization allocation was communicated to the site, with authorization to proceed with the Week-8 visit and initiate sub-protocol-specific treatment.
Separate 1:1 randomization lists for SP-1 and SP-2 were generated by University Health Network (UHN) Biostatistics (Yuhua Zhang, Wei Xu's group) in December 2021. Randomization lists were held centrally by the UHN Academic Research Organization (ARO) only and were not accessible to sites. Once the MTB assigned a participant to SP-1 or SP-2, the ARO allocated the next sequential assignment on the list and notified the site in writing (open label). From January 2026, MTB assigned SP-2 participants directly to SP-2B without randomization, as SP-2 Stage 1 had met its enrolment threshold and interim analysis showed no meaningful benefit with SP-2A.
Exceptions: DFCI patients assigned by MTB to SP-2 were assigned directly to SP-2A because DFCI did not participate in the docetaxel arm. Additionally, one participant was initially randomized to SP-2B but was reassigned to SP-2A due to Charcot-Marie-Tooth (ineligible for docetaxel) and did not receive any docetaxel.

Assessment of Harms
Adverse events (AEs) were graded per NCI CTCAE v5.0 and recorded from informed consent through the End of Treatment visit (35 ± 7 days after last dose), with investigator attribution. Significant AEs (SAEs) were defined per ICH criteria, reported within 24 hours and followed until resolution or stabilization. Safety was reviewed twice yearly by the independent UHN Data and Safety Monitoring Board. Treatment-emergent AEs (TEAEs) were generally defined as AEs with onset or worsening on or after the first dose of study treatment, since AE data collection started at the time of consent, which predated the start of treatment.

Tissue processing and Immunohistochemistry (IHC)
Formalin-fixed paraffin-embedded (FFPE) tissue blocks were retrieved from the pathology archives of affiliated sites. From each selected block, sections of depth 5 µm were prepared for Hematoxylin and Eosin (H&E) staining, PTEN immunohistochemistry (IHC), and genomic sequencing. For sequencing analysis, ten unstained sections and two H&E-stained sections were obtained from the most representative biopsy core, identified based on the highest Gleason score and/or the greatest tumour extent, and sent to Tempus (CAP-accredited, CLIA-certified sequencing laboratories located in Chicago and Atlanta).
Freshly sectioned biopsy tissues (from the same cores sent to Tempus when possible, otherwise the next best tissue block) were assessed in parallel for PTEN expression by IHC using the Ventana DISCOVERY Ultra autostainer (Ventana Medical Systems, Tucson, AZ). Antigen retrieval was performed using Tris-based buffer (CC1) at 95°C for 64 min, followed by incubation with a PTEN primary antibody (Cell Signaling Technology, clone D4.3, rabbit monoclonal antibody #9188) at a 1:200 dilution for 2 hours at room temperature. Detection was achieved via Ventana’s DISCOVERY UltraMap anti-Rb HRP secondary antibody and visualized with the Ventana DISCOVERY ChromoMap DAB detection system. Following detection, nuclei were counterstained.
Stained slides were scanned using the Leica Aperio AT2 scanner (Leica Microsystems, Concord, ON, Canada) at 40× magnification. Digital images were archived in the Aperio eSlide Manager (Leica Microsystems) at the Vancouver Prostate Centre and assessed through central pathology review. PTEN expression was quantified based on the percentage of positively stained tumour cells (0–100%, to the nearest 5%). Tumours exhibiting ≤ 10% PTEN-positive cancer cells were classified as negative; 15–45% as low expression; 50–85% as moderate expression; and ≥90% as high expression. PTEN expression in adjacent benign tissue was also noted.


Sample scale factors for normalization of RNA-seq data
For differential gene expression analysis with limma, raw RNA-seq counts were normalized by dividing by gene length, scaling the median sample total to one million, and iteratively applying, until convergence, DESeq2-like median-of-ratios sample scale factors. These scale factors were computed from genes in the top 500 stably expressed genes in solid carcinomas according to stingscore (Bhuva et al., 2020) that were also expressed in over half of our RNA-seq samples. The "pseudo-reference" sample used in our implementation of the DESeq2-like median-of-ratios normalization was computed from only the nonzero expression values for these stably expressed genes: the pseudo-reference value for each gene was calculated as the geometric mean of its strictly positive expression values across samples, and the "median-of-ratios" scale factor for each sample j was then computed as the median of the ratios (expression of gene i in sample j) / (pseudo-reference value for gene i), excluding zeros, over all genes in sample j. This normalization approach assumes that expressed genes belonging to stingscore's list of stably expressed genes are not differentially expressed on average over all samples and it ensures no sample can receive a scale factor of 0, whereas default DESeq2 normalization assumes that the entire transcriptome is not differentially expressed on average and its usual guard against scale factors of 0 is to replace expression counts of 0 with 1, which is not suitable for data that has been normalized by gene lengths as in our limma workflow. Exclusion of zeros in the calculations necessitates iterative sample-wise normalization until convergence, though restriction of scale-factor computation to stably expressed genes minimizes the number of contributing zeros; normalization converged after two iterations for our RNA-seq data. This scale-factor computation method was also applied to raw counts in our DESeq2 differential expression analysis. For edgeR analysis, sample scale factors were computed by applying edgeR's trimmed mean of M-values (TMM) normalization to the stably expressed genes.
Prior filtering of genes for statistical testing was performed using the edgeR function filterByExp with min.count = 3*min_expr and min.total.count = 9*min_expr, where min_expr was set as the geometric mean of the 5th percentiles of the nonzero normalized expression values in each sample. Log2 transformation of the normalized data was then performed using an offset (“prior count”) equal to min_expr/2. 
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