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[https://www.ebi.ac.uk/ega/studies/EGAS00001004615]. The TCGA data referenced [https://doi.org/10.1016/j.cell.2017.09.007] are available in public repositories
from the cBioPortal [https://www.cbioportal.org] and FireBrowse [http://firebrowse.org] websites. The MSigDB gene sets referenced [https://doi.org/10.1016/
j.cels.2015.12.004] are available from the GSEA website [https://www.gsea-msigdb.org/gsea/msigdb]. Source data are provided with this paper; the source data
underlying Table 1 and Figures 1-5 are provided as a Source Data file. All the other data supporting the findings of this study are available within the article and its
supplementary information/data files, and from the corresponding author upon reasonable request.

The sample size in our retrospective study is comparable or superior to the sample size in other publications investigating mUC clinical
outcomes and ctDNA (Chalfin et al. 2019, n=16; Raja et al. 2018, n=29; Grivas et al. 2020, n=124). All blood samples consecutively accrued to
our biobank were included, in addition to all equivalent samples available from collaborators, so long as inclusion criteria were met (as
specified in Methods) and the patient provided consent. Tissue was retrieved when available within a reasonable timeframe for analysis.

The exclusion criteria were pre-established. Patients/samples with low tumor fractions (insufficient to detect protein-altering somatic
mutations) were excluded from subsequent analyses incorporating genomic variables (e.g. survival regression in Figure 4e, concordance
analyses). Patients with incomplete clinical prognostic data were excluded from the multivariate model.

Due to the limited volumes of plasma/DNA available, and cost considerations, it was not feasible to perform sequencing assays more than
once per sample. However, for n=49 samples, targeted and whole exome sequencing were performed using the same DNA library to validate
tumor purity and tumor mutational burden estimates.

Randomization was not applied in our retrospective sequencing study, as samples from all patients consecutively enrolled to our biobank
were included regardless of treatment protocol.

Blinding was not applied in our retrospective sequencing study, as samples from all patients consecutively enrolled to our biobank were
included regardless of treatment protocol.




