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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 description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

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.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

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.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods

The data sets that support the findings of this article are not publicly available due to reasonable privacy and security concerns. The underlying EHR data are not
easily redistributable to researchers other than those engaged in the UCSF Institutional Review Board (IRB) approved for this study. However, access to de-identified
data will be possible under a material transfer agreement (MTA) handled by the primary institution (UCSF). The data sets generated during and/or analysed during
the current study are not publicly available for privacy reasons, but are available from the corresponding author on reasonable request.

Code is directly available from the following GitHub repository:

https://github.com/medomics/BrainMets_RiskMaps

Alternatively, code is available via the Open Science Framework (OSF) repository: https://osf.io/fkqmr/.

Our reporting in Table 1 followed Nature Communications' policy on sex/gender.

Not applicable in this study.

The detailed patients characteristics are summarized into Table 1.

All patients data used in this study were obtained from EHR, imaging and treatment planning database for patients treated
for brain metastases using stereotactic radiosurgery.

The MEDomics effort obtained ethical approval for observational research using anonymized linked care data for supporting
medical purposes that are in the interests of patients and the wider public. Specific efforts were approved by the Institutional
Review Board (IRB) (UCSF: IRB# 20-32526, UCD: IRB# 2005950, PMH: REB CAPCR # 17-5662 and CAPCR# 18-5368 and MSKCC:
IRB# 16-1307) and written informed consent for study inclusion was obtained from patients.

The largest number of patient data were included in each experiment based on data availability and 4 academic institutions.

Exclusions were based on data completeness (and sufficien samples) according to the relevant criteria established in the paper for each
experiment.

Multiples independent experiments/replicates were performed. All attempts at replication were successful and results were consistent with
our primary findings. All experiments were reproducible. Details on replicates and sample size are described in the paper for each case.

Since our study is a retrospective analysis of routine care data from EHR, no randomization in samples allocation was used. Error bars are
present in all analyses of relevance.

Since our study is a retrospective analysis of routine care data from EHR and treatment planning systems, blinding was not applicable.




