500000 ' Lower native levels
450000 Native levels 25
4 400000 l0.0-0.25
o) 20
= 350000 0.25-0.50
Q 00 M050075 = -
O 250000 n
200000 Mo.7s51.0 § .
150000 . A”
100000 5
50000 m
0 0 L
Lower native level Upper native level 00 02 o4 06 0s 1o
c D Beta value
' Upper native levels 0000
%1 180000
160000
140000
> 104 § 120000 -
= ®
2 soon
a o 8
60000
40000
\ 20000
o
o‘o 0‘2 0|4 OIG 0‘8 1‘0 Island N_Shore S_Shore N_Shelf S_Shelf OpenSea
E. Beta value
Native levels 0-25 Native levels 25-50 Native levels 50-75 Native levels 75-100
H Island
®m N_Shore
m S Shore
m N_Shelf
mS_Shelf
m OpenSea
F.
Native levels 0-25 Native levels 25-50 Native levels 50-75 Native levels 75-100
m Island
N_Shore
\ S_Shore
) N_Shelf
uS_Shelf
/ OpenSea
Lower native levels Upper native levels
G. 15 Hoo a0y Island
==N_Shore
% ==S Shore
10 4 20 | == N_Shelf
2 2 ==S Shelf
2 2 151 == OpenSea
[0) [0}
o 5 Q 10
5
0 0 _L—Q

T T T T T T T T T T T T
0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0
Beta value Beta value

Supplemental Figure S1. A. Bar plot showing the number of CpG sites with lower and upper native DNA methylation levels separated into four
quantiles. Density plots showing the distribution of the native DNA methylation levels in the B. lower and C. upper direction. D. Bar plot showing
the number of CpG sites for the different genomic regions. Pie charts showing the proportion of different genomic regions in the E. lower and F.
upper direction of the CpG sites with varying quantiles of native DNA methylation. Density plots showing the native DNA methylation levels
within the different genomic regions in the G. lower and H. upper direction.



A

Native levels [NV 0.25-0.50 Median

THCA

KIRC
PAAD

—

STAD
BRCA
ESCA
GBMLGG
KIRP

L.

COADREAD
MESO

CESC
PRAD
ov
KICH
TGCT
SKCM

ucs
ACC

LIHC

LAML
PCPG
THYM
BLCA
UCEC
UvM

DLBC
SARC

CHOL AMeth
0.3

0.25
0.2
LUAD 0.15

HNSC 0.1
LUSC 0.05

B.

Native levels

0.0-0.25

0.25-0.50

Median

AMeth
HNSC 0.3

LUSC
MESO
PRAD
BRCA 0.15

0.25

KICH 0.1
THYM 0.05
TGCT
THCA
KIRC
LUAD
PAAD

ACC

ov

DLBC
SKCM

ucs
GBMLGG
UCEC
CESC
ESCA
COADREAD
STAD
LAML
SARC
CHOL

UvM

BLCA

KIRP

LIHC
PCPG

Supplemental Figure S2. Heatmap of the median AMeth of the CpG sites with varying levels of native DNA

methylation in the A. hypomethylation and B. hypermethylation direction for the 31 tumor types.
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Supplemental Figure S3. Distribution of the median AMeth in the A. hypomethylation, and B. hypermethylation
direction at different genomic regions. Distribution of the median relative AMeth in the C. hypomethylation and D.
hypermethylation direction at different genomic regions.
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Supplemental Figure S5. Density plots of the median relative AMeth from the randomly generated DNA
methylation dataset (N=8,551) in the A. hypomethylation and B. hypermethylation direction. Line plots showing the
correlation between the proportion of cancer samples with the DNA methylation alteration and the median level of
relative AMeth from the randomly generated data in the C. hypomethylation and D. hypermethylation direction.
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Supplemental Figure S6. Line plots showing the correlation between the proportion of cancer samples with the DNA
methylation alteration and the level of median AMeth in the A. hypomethylation and B. hypermethylation direction and
the median relative AMeth in the C. hypomethylation and D. hypermethylation direction. Bold lines represent the

median slope.
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Supplemental Figure S7. Box plots show the ability of AMeth and relative AMeth to detect DNA methylation alteration signatures
from a dataset of 1000 randomly selected cancer samples. To generate the signatures, we randomly selected a fraction of CpG
sites, ranging between 10-40%, and altered them by a relative rate of change of 10% in the hypomethylation direction a measured

the ability of A. AMeth and B. relative AMeth to detect the signatures. We also generated hypermethylation signatures and
measured ability of C. AMeth and D. relative AMeth to detect the signatures. N=10 for each signature. P-value calculated from

Wilcox rank sum test. Dash line at P=0.001. NS is not significant P>0.001. Center line, median; box limits, upper and lower
quartiles; whiskers, 1.5x interquartile range; points, data.
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Supplemental Figure S8. Box plots show the ability of AMeth and relative AMeth to detect DNA methylation alteration signatures
from a dataset of 1000 randomly selected cancer samples. To generate the DNA methylation signatures, we randomly selected
10% of the CpG sites and altered them at a relative rate of change ranging between 10-40% in the hypomethylation direction a
measured the ability of A. AMeth and B. relative AMeth to detect the DNA methylation signatures. We also generated
hypermethylation signatures and measured ability of C. AMeth and D. relative AMeth to detect the signatures. N=10 for each
signature. P-value calculated from Wilcox rank sum test. Dash line at P=0.001. NS is not significant P>0.001. Center line, median;
box limits, upper and lower quartiles; whiskers, 1.5x interquartile range; points, data.
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Supplemental Figure S9. Bar plots showing the strength and direction of correlation between DNA methylation
and gene expression level identified by using AMeth in the A. hypomethylation and B. hypermethylation direction
and by using relative AMeth in the C. hypomethylation and D. hypermethylation direction.
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Supplemental Figure S10. Bar plots showing the top 5 most statistically significant GSEA pathway results (FDR P
< 0.05) from the top 10% most frequent and largest alterations in genes with statistically significant correlation
between DNA methylation and expression levels uniquely identified in the hypomethylation direction by A. AMeth
and B. relative AMeth and in the hypermethylation direction uniquely identified by C. AMeth and D. relative AMeth.



