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Anonymized patient normal, tumor exome and RNAseq bam files generated in this study have been deposited in the European Genome-phenome Archive
repository under accession code EGAS00001003280 [https://ega-archive.org/studies/EGAS00001003280]. The datasets are available under restricted access in
compliance with patient consent for data sharing, access can be obtained by approval from the University Health Network data access committee (Contact person:
Natalie Stickle, Email: natalie.stickle@uhn.ca). The processed mutation data is available at EGAD00001006569. A redacted version of the clincial trial study protocol
is provided in Supplementary Note 1. The publically available datasets (Broad MSS mixed solid tumors10, UMich MET50011, and MSKCC-IMPACT IO study12) used in
this study are available via the cBioportal dataportal [https://www.cbioportal.org/]. Source data for all figures and supplementary figures are provided with this
paper.

Sample size calculation was not performed. Sample size was chosen based on data availability based on maximum patient enrollment and
budgetary considerations.

WES data excluded from final dataset used when genotypes were mismatched between normal/tumor pairs and tumors < 20% cancer cell
fraction.

No replication was performed due to sample size and biospecimen availability. Sequencing and ctDNA measurements were performed once
on each sample and not repeated.

There is no randomization as part of this study. Patients were enrolled into one of five sub-cohorts: (A) Squamous Cell Cancer of Head and
Neck; (B) Triple Negative Breast Cancer; (C) Epithelial Ovarian Cancer Type II; (D) Metastatic Melanoma; or (E) Mixed Advanced Solid Tumors.
Control for covariates were not applicable as analyses were performed on the whole cohort with all tumor types to address pan-cancer
research aims.

Natera was blinded to the clinical data including PFS, OS, and objective response while conducting the ctDNA measurements. Tissue
processing, PD-L1 IHC, exome and RNA-seq and data proessing were were also performed without knowledge of patient outcomes. Blinding
was not applicable for analyses involving comparison of patient groups based on clinical outcome groupings.
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Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Methodology

Sample preparation

PD-L1 immunohistochemistry staining and assessment was conducted by QualTek Molecular Laboratories (Newtown, PA, USA) using
monoclonal antibody clone 22C3 (Merck) at a concentration of 2ug/mL

QualTek Molecular Laboratories, along with Merck & Co Inc (Merck Canada), has validated the IHC assay for PD-L1 using mAb 22C3
for testing on formalin-fixed paraffin-embedded (FFPE) tissues (Dolled-Fillhart M. et al., Archives of Pathology & Laboratory Medicine:
Nov. 2016, No. 11, pp. 1259-1266; https://dx.doi.org/10.5858/arpa.2015-0544-OA).

Patients greater than 18 years old with advanced solid tumors and available archived or baseline tumor tissue provided
informed consent were enrolled in INSPIRE. Patients were enrolled into one of five sub-cohorts: (A) Squamous Cell Cancer of
Head and Neck; (B) Triple Negative Breast Cancer; (C) Epithelial Ovarian Cancer Type II; (D) Metastatic Melanoma; or (E)
Mixed Advanced Solid Tumors. Participants were required to have measurable disease, ECOG status 0-1, and adequate organ
function. Participants could not have had prior anti-PD1/PDL1/PDL2 therapy or active immunodeficiency, auto-immune
disease, pneumonitis, active tuberculosis, or active central nervous system metastases. Patient were mainly female (62%)
with ages range from 21 to 81 years old (median 59 years old) at the time of enrollment.

Patients were recruited at clinics in Princess Margaret Cancer Centre (University Health Network), a research hospital in
Toronto, Ontario. As patients were expected to allow on-treatment biopsies and provide research blood samples, the
recruited population likely represented on average a healthier and better prognosis group than an average clinical
presentation off study. This self-selection bias could result in altered effect sizes of prognostic and predictive biomarkers such
as change in ctDNA, immune infiltration and gene-expression signatures.

The clinical trial was approved by the Research Ethics Board at University Health Netwrok in Toronto, Canada. The trial was
conducted in accordance with the principles of Good Clinical Practice, the provisions of the Declaration of Helsinki, and other
applicable local regulations. All patients gave their written informed consent.

NCT02644369

The full protocol is available from the authors upon reasonable request. A redacted protocol is provided in Supplementary Note 1.

Patients recruitment and data collection was conducted at Princess Margaret Cancer Centre from March 21, 2016 to May 9, 2018.
Data collection cutoff was July 18, 2019

Survival outcomes of the study was defined by progression free survival (PFS) and overall survival (OS). Clinical outcomes was
determined by RECIST criteria and clinical benefit was defined as patients with complete or partial response or stable disease greater
than 18 weeks.

Pooled tumor core biopsies or tissue samples were minced into 2-4mm3 fragments and digested with the gentle MACS
dissociator (Miltenyi, Catalog #130–093-235) and the human tumor dissociation kit (Miltenyi, Catalog #130–095-929). Cells
were stained for immune markers of interest.

Table including immune markers of interest, catalogue numbers, and dilutions are presented in Supplementary Table 3




