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- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Mutational signatures were computed with MusiCal (SBS mutational signature catalogue v3.4). Tumor purity and ploidy were assessed with
Ascat based on WGS and WES.

Single-nuclei sequencing analysis: fastq files were aligned with cellranger (version v 7.1.0). Cellbender was used to filter count matrices and
remove background noise. Expected cells and total droplets were estimated from cellranger quality control. Count matrices were processed
using the scanpy package in Python. scDBLFInder was used for doublet detection.

Data integration was done using Harmony. For clustering we used the leiden algorithm with 0.5 resolution. Immune cells were annotated
automatically using published celltypist. Malignant cells were identified using inferCNV of the Trinity CTAT Project. https://github.com/
broadinstitute/inferCNV.

The bulk sequencing data generated in this study have been deposited in the The European Genome-phenome Archive (EGA) with the accession code
EGAS50000000809. The single-nuclei sequencing data generated in this study have been deposited in the German Human Genome-Phenome Archive (GHGA) and
are accessible through EGA code XXXX. The clinical data generated in this study are provided in the manuscript and supplementary information.

In this study we utilized biological sex rather than gender as a covariate to ensure that our analysis reflects differences that

are strictly biological in nature.

In this study we did not include race, ethnicity or other socially relevant groupings as covariates.

46% of the patients analysed were females and 54% males. The median age was 52 years (IQR 41-61).64% of the patients

received a therapy before the sequencing was performed.

The patients in the present study are part of the DKTK Master program, a precision oncology program which aims to

characterize and treat incurable cancers.The inclusion criteria are either tumors of rare histology or young age (<51 yrs), and

no available standard therapy.

Lead Ethics Committee Heidelberg (S-206/2011), Ethics Committee Charité Berlin (EA1/305/21)

No statistical method was used to predetermine sample size. The study included all eligible patients with available sequencing data and/or
immunohistochemical analyses from the DKFZ/NCT/DKTK MASTER cohort and the retrospective Charité - Universitätsmedizin Berlin cohort.
Sample sizes were based on the availability of tumor samples and matched clinical data.

Samples with insufficient quality, defined by low sequencing quality, incomplete clinical documentation, or technical failure in
immunohistochemical staining were excluded. Additionally, for integrated analyses involving multiple cohorts, samples from tumor stages
below stage III from published cohorts were excluded to focus specifically on advanced disease.

Immunohistochemical staining experiments were performed once per marker, per sample, due to limited availability of tumor material.
Sequencing experiments were conducted once per patient biopsy, and data reproducibility was assessed by validating results across
independent cohorts and multiple analytic modalities (bulk RNA-seq, single-nuclei RNA-seq, immunohistochemistry).




