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Raw sequencing data generated in this study (RRBS data from 328 solid tissue samples and cfMethyl-seq data from 479 plasma samples) have been deposited into
the European Genome-Phenome Archive under accession code EGAS00001006020 (https://ega-archive.org/studies/EGAS00001006020). The data are available
under controlled access due to the sensitive nature of genome sequencing data, and access can be obtained by contacting the corresponding authors. The
corresponding authors will generally respond to requests within three days. The remaining data are available within the Article, Supplementary Information, or
Source data. Data from the study EGAS00001000566 (https://ega-archive.org/studies/EGAS00001000566, 40 noncancer and 26 liver cancer WGBS samples) were
used for independent validation and are associated with Supplementary Fig. S4, S8b and S10. TCGA 450k array data were obtained from https://
cancergenome.nih.gov/ and are associated with Supplementary Fig. S6. Reference genome hg19 (GRCh37 (GCA 000001405.1) was used for mapping samples.
Source data are provided with this paper.

We collected 479 cfDNA samples from healthy subjects and those with 5 cancer subtypes. Additionally we sourced 328 solid tissue samples
from the 5 cancer types. No sample size collection was performed; we sourced as many samples as possible from companies and UCLA
hospital resources, essentially exhausting their supply.

We excluded cfDNA samples that were collected prior to 2017 or were the wrong cancer subtype (not LUAD, LUSC, COAD, STAD, or LIHC), or
were known to have undergone cancer treatment. For solid tissue samples, we removed samples that did not show flat CNV (normal) or
obvious CNV (cancer), before any marker selection occurred. Old plasma samples were not used due to degradation concerns and outdated
handling procedures. Samples from individuals who had undergone cancer treatment were removed because the goal of our method is to be
used as a screening tool, prior to treatment. Solid tissue samples were excluded due to CNV profiles to remove samples that had obvious
contamination (normal samples that had obvious CNV are not truly normal) or low tumor burden (tumor samples that had flat CNV may have
been biopsied from non-tumor parts of the tissue). Using either of these cases would interfere with some of our marker selection processes
that require comparisons between matched normal and tumor tissues.

In our revision, we further filtered our plasma samples to remove samples that had low coverage (<15x) and/or had low bisulfite conversion
rate (<98.7%). This reduced from 479 to 408 samples. Data for all 479 samples will still be made available.

We repeated our marker generation, training, and testing 10 times to ensure reproducibility. There was a low standard deviation of results

across the 10 runs, and selected markers were similar.

Training and testing sets were balanced to be similar ages, genders, and stage/subtype breakdown. The training and testing sets were split 10
times, each time the training set was 75% of the samples and the testing set was the remaining 25%. The training and testing sets were
balanced for covariates (age, gender, stage, cancer type) as much as possible. For example, if there were 4 stage IV liver cancer samples all
similar ages, 3 were randomly selected to be put into the training set and 1 for the testing set. Normal samples were placed into 10-year age
brackets and 75% of each bracket was randomly assigned to the training set and the remainder to the testing set. In cases where this was not
possible, e.g. if there was only one stage III stomach cancer sample, it was randomly placed in either the training or testing set in each of the
ten runs.

No blinding was performed. This study is the first step in developing a screening tool using our ensemble learning approach, and knowledge of
the subtypes/health status was necessary to evaluate the methods. Healthy cfDNA samples were needed to determine the initial marker set.
Knowledge of stage/age/subtype was needed to fairly split the samples into training/testing.




