Additional File 4: Supplementary Methods

Quantitative reverse transcription-polymerase chain reaction (qRT-PCR)
Mouse prostate tissue was treated with RNAlater Stabilization Solution (AM7020, Thermo Fisher Scientific, USA) according to the manufacturer’s instructions. RNA isolation was performed using TriReagent (T9424-100ML, Sigma-Aldrich) and ReliaPrep RNA Tissue Miniprep System (Z6111, Promega) according to the manufacturer’s instructions. DNase digestion was performed on a column. Conversion of one µg of RNA into cDNA was performed using the iScript cDNA Synthesis Kit (1708890; Bio-Rad Laboratories) and Master Cycler Pro Device (EPPE6324000.516, Eppendorf, DE). For RT-qPCR, 2xBiozym Blue S´Green qPCR Kit (331416, Biozym Scientific GmbH) was used and analysis was done on a ViiA 7 Real-Time PCR System (4453536, Thermo Fisher Scientific). mRNA levels were normalized to the geometric mean of Cyclophilin A and hypoxanthine guanine phosphoribosyl transferase and/or 18S. Relative mRNA is given as 2^-ddCT. The sequences of primers used for amplification are listed in Supplementary Table 1, Additional File 1. 

Multiplex immunobead cytokine assay
Mouse serum samples were collected (BD Microtrainer Tubes, ThermoFisher Scientific) and analyzed using the ProcartaPlex antibody-based, magnetic bead reagent assay panels. This approach utilizes Luminex xMAP technology and the associated instrument platform for multiplex protein quantitation. We simultaneously determined the concentrations of cytokines in supernatant samples using a customized 28-plex immunoassay kit (ProcartaPlex Mouse 28-plex, ThermoFisher Scientific), which employs magnetic beads for detection. The samples, which were undiluted and stored frozen -80°C, were processed upon thawing in a 96-well plate following the manufacturer’s instructions. We generated standard curves for each analyte by measuring individual standards in duplicate. These measurements were referenced against concentrations supplied by the manufacturer. The assays were conducted using a calibrated Bio-Plex 200 system (Bio-Rad), and data analysis was performed with the Bio-Plex Manager software, version 6.1 (Bio-Rad). We calculated the cytokine concentrations from the standard curves employing five-parameter logistic (5PL) regression curve fitting. The fluorescent intensity measurement of 11 out of 28 cytokines/chemokines were within the standard curves highest and lowest value point (CXCL5, IL-1, VEGF, G-CSF, IL-12p70, CXCL1, IL-2R, CD27, CXCL10, CCL5 and TNFα).

Flow Cytometry 
Murine prostate tumors were dissociated as previously described [1–3]. Briefly, isolated murine prostate samples were cut into small pieces of approximately 1 mm³. The pieces were digested for 2 hours at 37°C, shaking at 750 rpm, in 500 μl of medium (LifeTech, 12634-010) containing 10 mM HEPES (LifeTech, 15630056), 1% PenStrep (LifeTech, 15140122), 100x diluted Glutamine (LifeTech, 35050061) supplemented with 5 mg/ml Collagenase II (LifeTech, 17101015) and 10 μM Y-27632 (THP/MedChemExpress, HY-10583). After centrifugation, the pellet was resuspended in 500 μl TrypLE (Thermo Fisher, 12605010) plus 10 μM Y-27632 and digested for 15 minutes at 37°C, shaking at 750 rpm. The solution was strained through a 40 μm cell strainer. After two washing steps, the pellet was resuspended and the cells were strained through a 70 μm mesh and washed twice with 10 ml FACS-PBS (5% FCS in PBS). Unspecific binding sites were blocked with TruStain FcX (BioLegend 101320; RRID:AB_1574975) for 10 min at 4°C. Extracellular stainings were performed using antibodies against CD11b, F4/80, CD86, MHC class II, and CD206 (Supplementary Table 3, Additional File 1). 7-AAD (BioLegend, 420404) was used to assess cell viability. Data were collected using a FACS Fortessa X20 (BD; RRID:SCR_025285) and analyzed with a FlowJo software (RRID:SCR_008520). The gating strategy is described in Additional File 6.

Fast pre-ranked gene set enrichment analysis (fGSEA) and single sample gene set variation analysis (ssGSVA)
fGSEA and ssGSVA were performed in R (version 4.2.0). Gene sets were derived from MSigDB [4] (version 7.5.1; collections: HALLMARK pathway database [5], REACTOME [6], Wikipathways [7], Gene Ontologies (GO) [8, 9], gene set: Fridman_senescence_up (M9143)) through the msigdbr [10] (version 7.5.1) R package or from previously published works („core SAPS of PICS“ [11], “STAT3 targets (Swoboda)” [12], “STAT3 targets (Azare)” [13], “STAT3 targets (Carpenter)” [14]). All expressed genes within an experiment were extracted and sorted based on their Wald statistics obtained during the differential expression analysis performed with DESeq2. Sorted list of genes was used as an input for fGSEA [15] (version 1.22.0) R package. Scores per samples were calculated by using GSVA, R package 'GSVA', version 1.44.5. Human or mouse gene symbols present in custom gene sets were converted to orthologous mouse or human genes, respectively, using R package biomaRt [16] (version 2.52.0) when necessary.

MSKCC and SMD data analysis
Survival analysis and risk assessment of the publicly available data set Taylor MSKCC Prostate GSE21032 [17] and the Gulzar SMD GSE40272 [18] were done using the SurvExpress online tool [19]. The prognostic index of IL6ST was estimated by fitting a Cox proportional hazards model. For the MSKCC Prostate cohort, risk groups were separated by ranking samples by their prognostic index median. For the SMD cohort, risk groups were separated at the split point where the p-value is minimum. Risk groups were analyzed by a concurrent Cox model and used for Kaplan-Meier plots and log-rank tests. Biochemical recurrence was determined by an increase of >0.2 ng/ml PSA in serum. Correlation analysis for the MSKCC Prostate cohort was done using the cBioPortal [20, 21] database.

Oncomine database analysis
Gene expression data for IL6ST were extracted from the following data sets using the Oncomine™ Research Premium Edition database (Thermo Fisher, Ann Arbor, MI) [22]: Arredouani Prostate (reporter: 204863_s_at), Lapointe Prostate (reporter: IMAGE:2018581), Wallace Prostate (reporter: 204863_s_at), Varambally Prostate (reporter: 204863_s_at and 204864_s_at), Grasso Prostate (reporter: A_32_P140656), Holzbeierlein Prostate (reporter: 35842_at), Taylor Prostate 3 (reporter: 6733), Glinsky Prostate (reporter: 212196_at) and Best Prostate 2 (reporter: 212196_at). Statistics are reported as they appear in the Oncomine database.
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