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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability

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.
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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.
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Data exclusions

Replication

Randomization
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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.

Raw sequencing and SNP data are deposited and available under controlled access at The European Genome-phenome Archive (EGA), which is hosted by the
European Bioinformatics Institute (EBI) and the Centre for Genomic Regulation (CRG). The RNA-Seq data are available under accession code: EGAS00001004693
[https://www.ebi.ac.uk/ega/studies/EGAS00001004693] and the SNP data are available under accession code: EGAS00001004862 [https://www.ebi.ac.uk/ega/
studies/EGAS00001004862].

The data are available under controlled access at EGA. Due to privacy laws, data will be available following new approvals by ethical committees and data protection
agencies. The data release process can be initiated by contacting the corresponding author (lars@clin.au.dk).

Processed normalized mRNA read counts are available in Supplementary Data 2. Source data are provided with this paper. The remaining data are available within
the Article file, Supplementary Information or from the authors upon request.

Transcriptomics data from 11 historical cohorts and 3 unpublished cohorts were used for validation: Kim, microarray, GEO: GSE13507 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE13507]; Lindgren, microarray, GEO: GSE32549 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE32549];
Sjödahl2012, microarray, GEO: GSE32894 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE32894]; CIT, microarray, ArrayExpress: E-MTAB-1803 [https://
www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-1803/]; Choi, microarray, GEO: GSE48075 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE48075];
Sjödahl2017, microarray, GEO: GSE83586 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE83586]; Song, microarray, GEO: GSE120736 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE120736]; Sjödahl2019, microarray, GEO: GSE128959 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE128959]; Aarhus microarrays, GEO: GSE3167 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE3167] and GSE5479 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE5479]; Meeks 35, RNA-Seq, GEO: GSE154261 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE154261];
unpublished cohort 1 provided by Margaret Knowles, microarray, GEO: GSE163209 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE163209];
unpublished cohort 2 provided by Richard Bryan, RNA-Seq, EGA: EGAS00001004358 [https://ega-archive.org/studies/EGAS00001004358]; unpublished cohort 3
provided by Trine Strandgaard, RNA-Seq, EGA: EGAS00001005050 [https://ega-archive.org/studies/EGAS00001005050].

Sample size is not based on power calculations but on sample availability

Patients were excluded from an analysis (RNA-seq, SNP array or multiplex IHC) if a tumor sample were not suitable for the specific platform
(low carcinoma cell fraction, low DNA or RNA concentration, fresh frozen material not available, no clinical information). This resulted in the
partially overlapping multi-omics analyses.

Transcriptomic classes were validated in >1200 independent samples. No replication of other experiments was performed.

Randomization was not performed because of the study design.

Blinding to outcome was not possible because of the study design, and the fact that this study builds on earlier results.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

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

Anti-CD8; clone:C8/144B; dilution: 1:150; incubation: 32 min; Dako, Agilent; cat#M710301-2; RRID:AB_2075537

Anti-CD3; clone:2GV6; dilution:Ready to use; incubation:24 min; Ventana Medical Systems, Inc.;cat#790-4341; RRID:NA

Anti-FOXP3; clone:SP97; dilution: 1:10; incubation:32 min;Thermo Fischer; cat#MA5-16365; RRID:AB_2537884

Pan Cytokeratin; clone:AE1/3; dilution: 1:100; incubation:16 min; Dako,Agilent; cat#GA005361-2; RRID:NA

Anti-CD163; clone:MRQ-26; dilution:Ready to use ; incubation:32 min; Ventana Medical Systems, Inc.; cat#;790-4341; RRID:NA

Anti-CD68 PG-M1; clone:PG-M1; dilution:1:100; incubation:32 min; Dako, Agilent; cat#GA61361-2; RRID:AB_2074844

Anti-CD20; clone:L26; dilution:Ready to use; incubation:32 min; Ventana Medical Systems, Inc.; cat#760-2531; RRID:NA

HLA-A,B,C; clone:EMRB-5; dilution:1:100; incubation:32 min; Abcam; cat#ab70328; RRID:AB_1269092

anti-mouse-HRP; Kit:OmniMap anti-Ms HRP (RUO), DISCOVERY; dilution: Ready to use; incubation:12 min; Ventana Medical Systems,
Inc.; cat#760-4310

anti-rabit-HRP; Kit:OmniMap anti-Rb HRP (RUO), DISCOVERY; dilution: Ready to use; incubation:16 min; Ventana Medical Systems,
Inc.;cat#760-4311

PD-L1;Clone:Sp263; dilution:Ready to use; incubation:60 min; Ventana Medical Systems, Inc.; Cat#790-4905; RRID:AB_2819099 

PD-1;Clone:NAT105; dilution:Ready to use; incubation:32 min; Ventana Medical Systems, Inc.; Cat#760-4895; RRID:NA

Pan Cytokeratin; Clone:AE1/3; dilution:1:100; incubation:16 min; Dako, Agilent; Cat#GA005361-2; RRID:NA

GATA3; Clone:L50-823; dilution:Ready to use; incubation:24 min; Ventana Medical Systems, Inc.; Cat#7107749001; RRID:NA

CK5/6; Clone:D5/16 B4; dilution:1:100; incubation:24 min; Dako, Agilent; Cat#M7237; RRID:AB_2281083

Staining was performed at the Department of Pathology, Aarhus University Hospital on the Discovery ULTRA Staining instrument by a
trained technician. Prior to multiplex staining each antibody was stained individually with a chromogenic detection method (DAB) to
test specificity according to manufactures guidelines. Tonsil, spleen or lymph node tissue was used as a control tissue.

We have provided a link for the relevant data sheet for each antibody. The data sheet includes the manufacturer's validations
statements, quality control procedures and relevant citations:

Anti-CD8; https://www.agilent.com/cs/library/packageinsert/public/108007002.PDF

Anti-CD3; https://pim-eservices.roche.com/eLD/api/downloads/49729da6-7333-ea11-fa90-005056a772fd?countryIsoCode=dk

Anti-FOXP3; https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=MA5-16365&version=121

Pan Cytokeratin; https://www.agilent.com/cs/library/packageinsert/public/P02066DK_03.pdf or https://www.agilent.com/en/
product/immunohistochemistry/antibodies-controls/primary-antibodies/cytokeratin-(dako-omnis)-76170#productdetails

Anti-CD163; https://www.e-labeling.eu/CMC44370030/61057/EN#remarkPopup

Anti-CD68 PG-M1; https://www.agilent.com/en/product/immunohistochemistry/antibodies-controls/primary-antibodies/cd68-(dako-
omnis)-76227

Anti-CD20; https://pim-eservices.roche.com/eLD/api/downloads/50d4b69b-6833-ea11-fa90-005056a772fd?countryIsoCode=dk

HLA-A,B,C; https://www.abcam.com/hla-class-1-abc-antibody-emr8-5-ab70328.html

anti-mouse-HRP; https://pim-eservices.roche.com/eLD/api/downloads/2054601c-1513-ea11-fa90-005056a772fd?
countryIsoCode=dk

anti-rabit-HRP; https://pim-eservices.roche.com/eLD/api/downloads/2054601c-1513-ea11-fa90-005056a772fd?countryIsoCode=dk

PD-L1;Clone: https://diagnostics.roche.com/global/en/products/tests/ventana-pd-l1-_sp263-assay1.html#productInfo

PD-1;Clone: https://pim-eservices.roche.com/eLD/web/dk/da/products/RTD001087?
searchTerm=760-4895&catalog=HealthcareProfessional&orderBy=Relevance

Pan Cytokeratin; https://www.agilent.com/cs/library/packageinsert/public/107609005.PDF

GATA3; https://www.e-labeling.eu/CMC48970010/61172/EN#remarkPopup

CK5/6; https://www.agilent.com/en/product/immunohistochemistry/antibodies-controls/primary-antibodies/cytokeratin-5-6-
(concentrate)-76644#literature




