FinaleMe: Predicting DNA methylation by the fragmentation patterns of plasma cell-free
DNA

Yaping Liu'-#, Sarah C. Reed?, Christopher Lo®, Atish D. Choudhury®!°, Heather A. Parsons!’, Daniel G.
Stover!'?, Gavin Ha®, Gregory Gydush?, Justin Rhoades?, Denisse Rotem®, Samuel Freeman®, David Katz!-,
Ravi Bandaru'-, Haizi Zheng?, Hailu Fu!-3, Viktor A. Adalsteinsson®*, Manolis Kellis®”*

Affiliations:

1. Department of Biochemistry and Molecular Genetics, Feinberg School of Medicine, Northwestern
University, Chicago, IL 60611

. Robert H. Lurie Comprehensive Cancer Center of Northwestern University, Chicago, IL 60611
. Division of Human Genetics, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH 45229
. Division of Biomedical Informatics, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH 45229

. Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH 45229

2
3
4
5
6. University of Cincinnati Center for Environmental Genetics, Cincinnati, OH 45229
7. University of Cincinnati Cancer Center, Cincinnati, OH 45229

8. Broad Institute of MIT and Harvard, Cambridge, MA 02142

9

. Massachusetts Institute of Technology, Computer Science and Artificial Intelligence Laboratory, Cambridge,
MA 02139

10. Dana-Farber Cancer Institute, Boston, MA, USA

# Corresponding email: lyping1986@gmail.com (Y.L.), viktor@broadinstitute.org (V.A), and manoli@mit.edu
(M.K)



Supplementary Figures
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Supplementary Figure 1. Heatmap of measured (left panel, WGBS) and predicted (right panel, WGS) DNA
methylation level at differentially methylated windows (1kb) characterized in WGBS. a. results in gDNA at



CGI and CGI shore regions. b. results in cfDNA at CpG-poor regions (no CGI or CGI shore regions in +/-2kb).
The row orders in both WGBS and WGS datasets were based on the clustering of DNA methylation levels in
WGBS only.
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Supplementary Figure 2. Average ground truth (WGBS) and predicted (WGS) DNA methylation level at a.
exons and b. CTCF motif from cancer and healthy individuals.
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Supplementary Figure 3. Example regions that are often hypermethylated in prostate cancer patients. a.

CDKN2A, b. GSTP1, c. ESRI1, d. APC.
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Supplementary Figure 4
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Supplementary Figure 4. Average DNA methylation level at CpG island promoter region from gDNA
obtained in cancer cells (HepG2, liver cancer cell line) and normal blood cells (GM 12878, B-lymphoblastoid
cell line) at a. ground truth (WGBS) and b. predicted (WGS).



Supplementary Figure 5
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Supplementary Figure 5. Heatmap of predicted DNA methylation level in ULP-WGS at differentially
methylated windows (1kb) characterized in ULP-WGBS between cancers and healthy individuals.



Supplementary Figure 6
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Supplementary Figure 6. The correlation of tissues-of-origin predictions results between deep cfDNA WGBS
and their downsampled WGBS dataset from a. cancer, b. healthy (HD_45), and c. healthy (HD 46) individuals.
The percentage of tissues that contributed to cfDNA was first calculated in each sample. Then the correlation
between these tissues-of-origin vectors was calculated and compared between high-coverage ones and
downsampled low-coverage ones. “corrplot” package in R was utilized to visualize the correlation. “X” on top
of the plot means that “the correlation is not statistically significant (p>0.05)”. The shape of the plot represents
the dispersion status of the dot.



Supplementary Figure 7
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Supplementary Figure 7. M-bias plot to characterize the part of reads that are potentially affected by jagged-
end in cfDNA WGBS. The analysis was done at both a. cfDNA and b. gDNA. Red lines were the cut-off used
to trim the reads in WGBS.




Supplementary Figure 8
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Supplementary Figure 8. The model's time cost (minutes) on the cfDNA WGS dataset (1 million-600 million
fragments). Benchmark was performed at a single CPU in the computational cluster (Intel(R) Xeon(R) Gold
6338 CPU @ 2.0GHz).
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Supplementary Table 1. Meta-data information for each sample.
Supplementary Table 2. Batch information for cfDNA WGS data.

Supplementary Table 3. Batch information for cfDNA WGBS data
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