Supplementary materials-detailed experimental procedures

CCK-8
DU145 and PC-3 cells (2 × 103 cells/well) were seeded in 96-well plates and cultured for 0, 24, 48, and 72 h. To assess the effect of Vorinostat on cell viability, transfected DU145 and PC-3 cells were treated with 2.5 μM Vorinostat for 24 h, and the cells were further cultured for 0, 24, 48, and 72 h. The cells were incubated with 10 μL/well CCK-8 solution (Dojindo, Kumamoto, Japan) for 2 h. Optical density (OD) value was measured at 450 nm using a microplate reader.

Colony formation assay
DU145 and PC-3 cells were suspended in DMEM supplemented with 10% FBS to obtain single-cell suspension and were seeded in 6-well plates at the density of 2 × 103 cells/well. The cells were cultured at 37°C for 14 days. Then, cells were fixed with 4% paraformaldehyde and stained with 0.2% dissolved crystal violet. The images were observed under a light scope, and the colony number was counted.

Transwell assay
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Cell migration was evaluated using 24-well Transwell chambers (Corning, Corning, NY, USA), and invasion was evaluated using the Matrigel-pre-coated 24-well Transwell chambers. DU145 and PC-3 cells were suspended in serum-free DMEM, and 2 × 105 cells were added to each upper chambers. The bottom chambers were filled with DMEM supplemented with 10% FBS. The chambers were cultured at 37°C for 24 h. the migrated or invaded cells were fixed with 4% paraformaldehyde and stained with 0.1% crystal violet. The cells were imaged under a light microscope and counted.

LDH assay
The cytotoxicity LDH assay kit (MedChem Express, Monmouth Junction, NJ, USA) was used to evaluate the cytotoxic effect of CD8+ T cells on tumor cells. Briefly, after co-culture, 10 μL lysis solution was added to the high-control wells and the high-control blank wells, while 10 μL medium was added to the low-control wells, and these mixtures were cultured at 37°C for 30 min. Cell culture medium (50 μL) was collected from each well and transferred to 96-well plates. Then, 50 μL working solution was added to incubated with the medium at room temperature for 30 min. After stopping the reaction using 50 μL stop solution. The absorbance was detected using the microplate reader at 490 nm. Cytotoxicity (%) was calculated using the following formula: [(X-Z)/(Y-Z)] × 100%. X: absorbance value of the sample well - absorbance value of the background blank well; Y: absorbance value of the high-control well - absorbance value of high control blank well; Z: absorbance value of low-control well - absorbance value of background blank well.

qPCR
Total RNA was extracted from tissues and cell lines using Trizol reagent (Invitrogen). The concentration of RNA was determined using the NanoDrop system. The total RNA was used for reverse transcription using the PrimeScript RT reagent kit (Perfect Real Time; Takara, Tokyo, Japan) to obtain the first chain of cDNA. Then, the SYBR Pewmix Ex Taq II (Tli RNaseH Plus; Takara) was used for qPCR. Gene expression was calculated using the 2-ΔΔCt method by normalized to the internal control β-actin expression. The primers were as follows: NKAIN1: sense 5’-CTGCTTGACTACCCCTACATTG-3’, antisense 5’-CAGGAACACTTTGCTCACGTA-3’; β-actin: sense 5’-CATGTACGTTGCTATCCAGGC-3’, antisense 5’-CTCCTTAATGTCACGCACGAT-3’; CD86 sense 5’-CCATCAGCTTGTCTGTTTCATTCC-3’, antisense 5’-GCTGTAATCCAAGGAATGTGGTC-3’; CD206 sense 5’-AGCCAACACCAGCTCCTCAAGA-3’, antisense 5’-CAAAACGCTCGCGCATTGTCCA-3’; iNOS sense 5’-GCTCTACACCTCCAATGTGACC-3’, antisense 5’-CTGCCGAGATTTGAGCCTCATG-3’; Arg1 sense 5’-TCATCTGGGTGGATGCTCACAC-3’, antisense 5’-GAGAATCCTGGCACATCGGGAA-3’.

Western blotting
[bookmark: OLE_LINK24]Total protein was extracted from tissues and cells using radioimmunoprecipitation assay (RIPA) lysis buffer, and protein concentration was quantified using a BCA kit (Beyotime). Equal amounts of protein (30 µg) were loaded on each lane and separated by 10% sodium dodecyl sulfate polyacrylamide gel electrophoresis. Then, the proteins were transferred onto polyvinylidene difluoride (PVDF) membranes. The membranes were blocked with 5% non-fat milk with for 1 h at room temperature and probed with primary antibodies against NKAIN1 (CatalogNo. HPA006873; Sigma-Aldrich), PDL1 (CatalogNo. ab205921; Abcam), β-catenin (CatalogNo. ab32572; Abcam), H3 (CatalogNo. ab1791; Abcam), c-Myc (CatalogNo. ab32072; Abcam), cyclin D1 (CatalogNo. ab16663; Abcam), and β-actin (cat. no. ab8227; Abcam) at 4°C overnight. The membranes were then incubated with goat anti-rabbit horseradish peroxidase-conjugated IgG (cat. no. ab6721; Abcam) at room temperature for 1 h. The bands were visualized with an enhanced chemiluminescence detection kit (Beyotime). 

Determination of M1/M2 macrophage polarization
Human monocyte THP-1 cells (ATCC) were treated with 100 ng/mL phorbol 12-myristate 13-acetate (PMA; Sigma-Aldrich) for 48 h to induce M0 macrophage polarization. DU145 and PC-3 cells transfected with shNC and shNKAIN1 were incubated in serum-free DMEM for 48 h, and cell culture supernatant was collected as the conditioned medium (CM). M0 macrophages were transferred to CM and cultured for 48 h, and then the M1 and M2 polarization markers were detected by qPCR.

Flow cytometry
After co‑culture, non‑adherent CD8+ T cells were gently collected and washed with PBS to obtain a single‑cell suspension. The cells were incubated with Fixable Viability Dye eFluor 780 (eBioscience, San Diego, CA, USA) for 15 min to exclude dead cells. After washing with PBS, the cells were incubated with APC‑conjugated anti‑human CD8 antibody (CatalogNo. 344722, BioLegend, San Diego, CA, USA) for 30 min at 4°C in the dark. Then, cells were then fixed and permeabilized using the Foxp3/Transcription factor staining buffer set (eBioscience). Afterward, the cells were incubated with anti-human Granzyme B-FITC (CatalogNo. 507204; BioLegend) or anti-human Ki-67-PE (CatalogNo. 350503; BioLegend) for 30 min at room temperature in the dark. Flow cytometry was performed using the CytoFLEX SRT flow cytometer (Beckman Coulter, Miami, FL, USA). The results were measured using FlowJo software. 
