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Supplementary Figure 1. cfMeDIP data captures variation beyond the tumor ctDNA.
Related to Figure 1.

A) Pairwise sample correlation using cfMeDIP data, matched samples collected from the
same patient at different timepoints were compared with the others. P value = 3.3x10!!
(two-sided Mann-Whitney U test). Box plots represent median values and 0.25 and 0.75
guantiles. Whiskers represent 1.5x interquartile range (IQR). X = 2195 and 16
independent observations for the “No (matched)” and “Yes (unmatched)” groups,
respectively. Density distribution of the adjusted R squared from linear model fitted
using %ctDNA B), age C), ALP/ULN D) and LDH/ULN E) as a variable for all the non-low
bins. Numbers above the plot show the percentage of bins with > 0.2 and > 0.5 adjusted
R squared values. ALP and LDH levels are measured as a ratio to the upper limit of
normal (ULN) level. F) Overlap between the non-low bins and the targeted CpG sites in
the Roche Epi CpGiant Probes. G) Density distribution of the delta adjusted R squared
between a multi-variate linear model using both %ctDNA and LDH/ULN as variables and
a univariate linear model with %ctDNA. Numbers above the plot show the percentage of
bins with > 0.2 and > 0.5 delta adjusted R squared values. Sample distribution between
PC2 and PC1 H); PC2 and PC3 I). J) Size distribution of estimated fragment length for
MCRPC samples from the VPC cohort, samples grouped into four quartile groups
according to %ctDNA levels, with QT0-25 corresponds to samples with lowest %ctDNA.
Distribution of the longer cfDNA fragments K) and standard deviation of fragment ratio L)
within a sample. Two-sided Mann-Whitney U test was used to calculate pairwise p-values
between localized samples from the CPC and the healthy control (HC) samples from
Burgener et al'. Box plots represent median values and 0.25 and 0.75 quantiles. Whiskers
represent 1.5x interquartile range (IQR). X = 20 and 30 independent experiments for the
HC and CPC cohorts, respectively, in K) and L). Source data for Supplementary Figures
1A, Supplementary Figures 1H-I and Supplementary Figures 1K-L are provided as a
Source Data file.
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Supplementary Figure 2. Characterization of DMRs between localized and metastatic
samples. Related to Figure 2.

A) Average methylation level for bins located in the promoters of genes that were
previously identified to be hypomethylated in metastatic tumors?. Average methylation
level for bins located in the promoters of prostate cancer related tumor suppressors B)
and oncogenes®* C). Box plots represent median values and 0.25 and 0.75 quantiles.
Two-sided Mann-Whitney U test was used to calculate pairwise p-values in A-C).
Whiskers represent 1.5x interquartile range (IQR). X = 30, 14, 67 and 22 independent
experiments for the CPC, Barrier, VPC and WCDT cohorts, respectively. D) Normalized
methylation signal for DMRs across all four cohorts. Association of hyper-hypo DMR ratio
with overall survival E) and progression free survival F) in mCRPC samples from the VPC
cohort. Logrank test was used to calculate p-values. X = 27 and 26 independent
observations for the high and low risk groups, respectively for both E) and F). Enrichment
of important transcription factors (TF) on hyper- G) and hypo- H) DMRs. |) Differentially
methylated peaks located within the 1Mb regions flanking the centromere in tissue WGBS
data™>®. Source data for Supplementary Figures 2A-C are provided as a Source Data file.
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58 Supplementary Figure 3. Characterization of the GR site. Related to Figure 3
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A) Association between GR site methylation and disease outcome in the localized
samples from CPC cohort. BCR, biochemical recurrence. Association of GR site
methylation measured by cfMeDIP-seq data with overall survival B) and progression free
survival C) in mCRPC samples from the VPC cohort. Logrank test was used to calculate
p-values. X = 143 and 144; 16 and 37; 16 and 37 independent observations for the high
and low risk groups in A), B) and C) respectively. Pearson correlation between GR
expression and methylation in the localized samples from CPGEA D), CPC E), TCGA F)
and mCRPC samples from WCDT G) cohorts. P-values were calculated using two-sided
t-test. Association between GR gene expression and disease outcome in the localized
samples from CPGEA H), CPC 1), TCGA J) and mCRPC samples from WCDT K) cohorts.
Logrank test was used to calculate p-values. X = 60 and 60; 71 and 71; 217 and 205; 48
and 48 26 independent observations for the high and low risk groups in H), 1), J), K)
respectively. Volcano plots showing the differential gene expression analysis in GR-DMR
methylation high compared to low groups in CPGEA L), TCGA M) and WCDT N) cohorts.
O) Gene ontology (GO) analysis showing the enrichment of Biological Process (BP) for
genes up regulated in high GR-DMR methylation groups in CPGEA. P) Log2 transformed
fold change in L-N) for genes in BP terms shown in O). Only genes that are differentially
regulated in at least one of the comparisons are shown. Source data for Supplementary
Figures 3D-G are provided as a Source Data file.
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Supplementary Figure 4. Methylation profiles show distinction between samples of
different disease status. Related to Figure 4

A) Time to diagnosis for samples from the Ontario Health Study (OHS). B) Performance
statistics for the classifier distinguishing localized and metastatic samples for the 50
models. Box plots represent median values and 0.25 and 0.75 quantiles. Whiskers
represent 1.5x interquartile range (IQR). X = 50 observations from 50 repeats for both
“Localized” and “Metastatic” predictions. C) Probability distribution for localized samples
from the CPC cohort and healthy controls from Burgener et al'. Box plots represent
median values and 0.25 and 0.75 quantiles. Two-sided Mann-Whitney U test was used
to calculate pairwise p-values. Whiskers represent 1.5x interquartile range (IQR). X =450,
450 and 1,000 observations pooled from 50 repeats for the CPC, OHS and HC cohorts,
respectively. Source data for Supplementary Figures 4B-C are provided as a Source Data
file.
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94  Supplementary Figure 5. cfMeDIP-seq data can predict sample CNV with high accuracy.
95 Related to Figure 5
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A) Pearson correlation between CNA coverage and %ctDNA in mCRPC samples from
the VPC cohort. P-value was calculated using two-sided t-test. B) Comparison of gene
CNA between standard status obtained from previous panel sequencing and predicted
results from cfMeDIP-seq data for the remaining 57 samples from Figure 5C. C)
Distribution of CNA degree among different prediction types. Two-sided Mann-Whitney U
test was used to calculate pairwise p-values between different types. Box plots represent
median values and 0.25 and 0.75 quantiles. Whiskers represent 1.5x interquartile range
(IQR). Number below each box represents the number of independent observations for
each group. D) The performance and accuracy of CNA prediction for genes with altered
copy number in mMCRPC samples from the VPC cohort. E) Pearson correlation between
CNA coverage and %ctDNA in mCRPC samples from the VPC-V cohort. P-value was
calculated using two-sided t-test. F) Distribution of CNA degree among different prediction
types for mMCRPC samples from VPC-V cohort. Two-sided Mann-Whitney U test was used
to calculate pairwise p-values. Box plots represent median values and 0.25 and 0.75
guantiles. Whiskers represent 1.5x interquartile range (IQR). Number below each box
represents the number of independent observations for each group. G) The performance
and accuracy for CNA prediction in mCRPC samples from the VPC-V cohort. Source data
for Supplementary Figures 5A, Supplementary Figures 5C-F are provided as a Source
Data file.
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