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Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.
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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
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Sample size

Data exclusions

Replication

All analyses were undertaken with reference to genome reference hg19.

The following software was used within a bioinformatic pipeline to annotate the sequencing data provided by Guardant Health:

vcf2maf (https://github.com/mskcc/vcf2maf)

VEP (version 96, https://www.ensembl.org/info/docs/tools/vep/index.html)

OncoKB (version 1, https://github.com/oncokb/oncokb-annotator)

Data was filtered with reference to the following databases

Genome Aggregation Database (https://gnomad.broadinstitute.org/)

CancerHotspots (version 2, https://www.cancerhotspots.org/#/download)

Cosmic (version 90, https://cancer.sanger.ac.uk/cosmic)

Data was analysed using R (version 3.5.2), and Graphpad Prism (version 8.0.1).

Pairwise Fishers Exact tests were undertaken using the the fishers.multicomp() function from R package RVAideMemoire (version 0.9.74).

Pairwise Kruskal-Wallis tests were undertaken using the pairw.kw() function from R package asbio (version 1.5.5).

deconstructSigs (version 1.8.0) and SigMA (downloaded 30th September 2020) were used to analyse mutational signatures.

Plots were created using Graphpad Prism (version 8.0.1) and the R software packages ggplot2 (version 3.2.1), pheatmap (version 1.0.12),
ggalluvial (version 0.11.1) and survminer (version 0.4.6).

The plasmaMATCH Guardant360 sequencing data generated and analysed during the current study are available within Supplementary Data 1. To protect the
privacy and confidentiality of patients in this study, clinical data are not made publicly available in a repository or the supplementary material of the article. Any
requests for further data will be subject to approval of a formal data access request in accordance with the Institute of Cancer Research Clinical Trials and Statistics
Unit (ICR-CTSU) data and sample access policy. Trial documentation including the protocol are available on request by contacting plasmamatch-icrctsu@icr.ac.uk.
The ICR-CTSU supports the wider dissemination of information from the research it conducts, and increased cooperation between investigators. Trial data are
collected, managed, stored, shared, and archived according to ICR-CTSU standard operating procedures to ensure the enduring quality, integrity, and utility of the
data. Formal requests for data sharing are considered in line with ICR-CTSU procedures, with due regard given to funder and sponsor guidelines. Requests are to be
made via a standard proforma describing the nature of the proposed research and extent of data requirements. Data recipients are required to enter a formal data
sharing agreement, which describes the conditions for data release and requirements for data transfer, storage, archiving, publication, and intellectual property.
Requests are reviewed by the trial management group in terms of scientific merit and ethical considerations including patient consent. Data sharing is undertaken if
proposed projects have a sound scientific or patient benefit rationale, as agreed by the trial management group and approved by the trial steering committee, as
required. Restrictions relating to patient confidentiality and consent will be lessened by aggregating and anonymising identifiable patient data. Additionally, all
indirect identifiers that may lead to deductive disclosures will be removed in line with Cancer Research UK data sharing guidelines.

The MSKCC data are available in the cBioPortal for Cancer Genomics database (https://www.cbioportal.org/study/summary?id=breast_msk_2018).

The TCGA data are available in the cBioPortal for Cancer Genomics database (https://www.cbioportal.org/study/summary?id=brca_tcga_pan_can_atlas_2018).
TGCA data analysed for this manuscript were released 28th January 2016.

Sequencing data was obtained from 800 patients within the plasmaMATCH trial. This is the number of patients for whom we had available
sequencing data at the time of data cutoff.

No data was excluded from the analysis

The mutational signature analysis using deconstructSigs was bootstrap sampled with 200 iterations for each subtype to generate confidence




