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Cell Culture. BON-1 (RRID:CVCL_3985), QGP-1 (RRID:CVCL_3143), MDA-MB-231 (RRID:CVCL_0062) and SKBR3 (RRID:CVCL_0033) cell lines were purchased from the American Type Tissue Collection (ATCC). Cell lines were grown in either Dulbecco Modified Eagle’s Medium or Roswell Park Memorial Institute Medium as recommended by ATCC guidance. Media were supplemented with 1% penicillin/streptomycin and 10% (v/v) fetal calf serum (Sigma Aldrich, St. Louis, MO, USA) and grown at 37 °C in 5% CO2 atmosphere. Cells were routinely tested for Mycoplasma contamination and tested negative prior to any of the experiments reported. Experiments were conducted within 5 passages from thawing of the original master aliquot.
Histology. Archival formalin fixed, paraffin embedded materials were retrieved. The diagnosis of NET, the presence of intra-tumoural necrosis and vascular invasion was confirmed by an accredited endocrine pathologist (RD) on diagnostic haematoxylin and eosin (H&E) slides. Complete clinical and follow up information was retrieved by review of medical records. Overall (cancer-specific) survival (OS) was calculated from the time of diagnosis to the time of death or last follow up appointment. 
Tissue microarray (TMA) construction. TMA blocks were prepared Following review and marking of diagnostic H&E slides, we used an MTA-1 Manual Tissue Microarrayer (Beecher Instruments, Prairie, Wisconsin, USA) to obtain triplicate 1 mm cores from separate areas of the tumor tissue. Adequate sampling of the target lesions was confirmed on a freshly cut H&E section from the recipient TMA block prior to immunohistochemical studies.

[bookmark: _Hlk531792777]Immunohistochemistry. TMA block sectioning and immunohistochemical staining was performed at the Imperial College Histopathology Laboratory (Hammersmith Hospital, London) using the Leica Bond RX stainer (Leica, Buffalo, Illinois, USA). Tissues were sectioned at 5 microns, de-paraffinized in xylene and rehydrated in graded alcohol solutions. Optimal heat-mediated antigen retrieval conditions and primary antibody dilutions were optimized on de-identified human tissues obtained from the diagnostic histopathology laboratory as indicated by the antibody manufacturer. In all cases, omission of the primary antibody on positive control tissue sections served as negative control reaction. Positive and negative controls were run with test samples in a single batch for each tested antibody. Antigen retrieval was carried out using a microwave oven at 900W according to standard operating procedures: briefly, the sections were de-paraffinized in xylene, rehydrated in graded alcohols and heated in a microwave oven at 900W for 20 min in citrate buffer at pH 6.0(16). Optimal antigen retrieval varied according to protein target and primary antibody: tissue slides were incubated in citrate buffer at pH 6.0 for 30 minutes prior to PD-L1 (Clone E1L3N; Cat. Nr. 13684 Cell Signaling Technology, Danvers, Massachusetts, USA) and IDO-1 (Clone D5J4E; Cat. Nr. 86630 Cell Signaling Technology) immunostaining and 20 minutes prior to PD-L2 (Cat. Nr. 3500395, Sigma Aldrich, St. Louis, Missouri, USA), VEGF-A (Santa Cruz Biotechnology, Santa Cruz, California, USA), Hif-1α (AbCam, Cambridge, UK) and Ki-67 (Leica Microsystems, Wetzlar, Germany). Tissue sections were incubated in pH 9.0 EDTA buffer for 30 minutes prior to CaIX (Novus Biologicals, Littleton, Colorado, USA) immunostaining. Before immunostaining, slides were cooled at room temperature and endogenous peroxidase activity was suppressed by incubation with a 3% solution of H2O2 for 5 minutes. Primary antibodies anti-PD-L1 were incubated overnight at the concentration 1:100 whereas anti-PD-L2 and anti-IDO antibodies were incubated overnight at the concentration 1:100 and 1:300 respectively. The primary antibody against Ki-67 was diluted to 1:800 whereas all the other antibodies were used at a 1:1000 dilution. Tissue sections were then incubated with the secondary antibody for 1 hour at room temperature and then processed using the Polymer-HRP Kit (BioGenex, San Ramon California, USA) with development in Diaminobenzidine and Mayer’s Haematoxylin counterstaining. 
Biomarker Scoring. Expression of the candidate biomarkers was evaluated taking into account the percentage of cells staining positively (0-100%) and the intensity of the signal (1-3) to derive a semi-quantitative histoscore (range 0-300) as described before(11). Every core was assessed individually and the mean of the three readings was calculated per every single case. Due to the focal nature of PD-L1 expression, specimens displaying at least moderate intensity and >1% proportion of PD-L1 staining of tumor were considered positive(13). To ensure reproducibility of the scoring system, two observers (FAM, DJP) scored all the cases independently and results were found to be consistent.
Immunoblot. The following primary antibodies were used: PD-L1 (E1L3N, Cell Signaling Technology Inc., Danvers, MA, USA); Carbonic Anhydrase (Novus Biologicals, Littleton Colorado), β-actin (AbCam, Cambridge, UK) and incubated overnight at the concentration of 1:1000. Following culture in standard or hypoxic conditions for 24h cells were washed in phosphate buffered saline solution (PBS) and lysed in RIPA buffer (Invitrogen, Paisley, UK) supplemented with phosphatase and protease inhibitor solution (Sigma, St. Louis, MO, USA). Following acrylamide gel electrophoresis and transfer to a polyvinyl-alcohol membrane(14), protein lysates were probed with appropriately diluted primary antibodies
Cyto-cell block. BON-1, QGP-1 and MDA-MB-231 cell lines at the concentration of 1 x 107 were harvested from culture once 60-80% confluent, washed twice in phosphate buffered saline (PBS) and centrifuged at 600 rpm for 30 minutes. The pellet obtained after centrifugation was transferred to absorbent paper, placed in a histological cassette and fixed in formaldehyde solution 10% for 24 hours as described by Cristo et al.1. Two micron thick histological sections were evaluated for PD-L1 and PD-L2 expression by immunohistochemistry as described in Material and Methods.
Nanostring Immune Profiling. We performed targeted transcriptomic profiling using the NanoString PanCancer Immune panel on an nCounter® Analysis System (NanoString Technologies, Seattle, USA). Hybridization reactions were performed according to the manufacturer's instructions. The PanCancer Immune CodeSet (NanoString Technologies) contains a biotinylated capture probe for 770 target genes and 40 housekeeping genes. For each sample 200 ng of total RNA were hybridised to multi-colour-tagged reporter probes for 18 hours at 65°C and processed on an automated nCounter® Prep Station. Following purification and immobilisation of hybridized samples, target mRNA quantification was performed on an nCounter® Digital Analyzer, counting 600 fields of view per reaction. Quantified expression data were analyzed using the nSolver analysis software version 4.0. The resulting counts were normalized to the average counts for all control spikes in each sample and subsequently normalized using the geometric mean of the housekeeping genes.

CTC enumeration and PD-L1 staining. For CTC enumeration and evaluation of PD-L1 expression we utilized pre-published methodology developed within Prof. Alix Panabières’ laboratory, described in Mazel et al2. Prior to patient sample analysis we confirmed the sensitivity and specificity of the protocol. As a positive control, we utilized a 7.5 ml EDTA-anticoagulated blood sample derived from a healthy volunteer where 200 SKBR3 immortalized breast cancer cells were inoculated prior to analysis. This confirmed a recovery rate of 82%, in line with previous studies. We confirmed detection PD-L1 staining in SKBR3 cells which was not replicated when the isotypic control was added to the reaction (Mouse IgG1 PE, Cat. N. IC002P, R&D Systems).
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