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Supplementary Figure legends

Supplementary Figure 1: Workflow of MethylMix. The steps (i), (ii) and (iii) refer to
the different steps of MethylMix to transform the raw methylation data into
transcriptionally predictive and differentially methylated genes. Panels (A) through
(D) illustrate how steps (i) thru (iii) affect the methylation data.

Supplementary Figure 2: PAM model centroids for the colon cancer (COAD)
methylation subgroups showing extensive hypermethylation for subgroup 2, the
COAD-CIMP methylation subgroup, based on positive weights for the majority of
genes. Only the top 100 genes are shown.

Supplementary Figure 3: PAM model centroids for the glioblastoma (GBM)
methylation subgroups showing extensive hypermethylation for subgroup 3, the
GBM-CIMP methylation subgroup, based on positive weights for the majority of
genes. Only the top 100 genes are shown.

Supplementary Figure 4: PAM model centroids for the acute myeloid leukemia
(LAML) methylation subgroups showing extensive hypermethylation for subgroup
1, the LAML-CIMP methylation subgroup, based on positive weights for the majority
of genes. Only the top 100 genes are shown.

Supplementary Figure 5: Breast cancer (BRCA) methylation clustering. Top panel:
consensus clustering in five subgroup, middle panel: correlation with the intrinsic
subtypes, bottom panel: corresponding methylation profiles  with
red=hypermethylation, white=normal methylation and blue=hypomethylation.

Supplementary Figure 6: Comparison between DM-value clustering and beta-value
clustering for COAD, LAML and GBM. Top panel: DM-value clusters for each cancer
site. Top middle panel: gold standard clinical data for CIMP clusters for each cancer
site. Bottom middle panel: RPMM clustering based on the beta-values. CIMP cluster
comparison has been highlighted with gray transparent boxes showing
heterogeneity for the CIMP clusters in the RPMM clustering. Bottom panel:
corresponding methylation profiles with red=hypermethylation, white=normal
methylation and blue=hypomethylation.

Supplementary Figure 7: Comparison between DM-value clustering and gene
expression clustering for COAD, LAML and GBM. Top panel: DM-value clusters for
each cancer site. The CIMP clusters has been indicated at the top. Middle panel: gene
expression clustering based. Bottom panel: corresponding methylation profiles with
red=hypermethylation, white=normal methylation and blue=hypomethylation.

Supplementary Figure 8: PAM model centroids for the endometrial carcinoma
(UCEC) methylation subgroups showing extensive hypermethylation for subgroup
1, a putative UCEC-CIMP methylation subgroup, based on positive weights for the
majority of genes. Only the top 100 genes are shown.



Supplementary Figure 9: Workflow of the MethylMix application to pancancer data.
First MethylMix is applied on all normal samples combined to identify genes that are
unimodal. Next, MethylMix is run on the combined cancer methylation data only on
unimodal genes. This results in pancancer methylation states and their associated
DM values.

Supplementary Figure 10: Pancancer methylation clustering with association to the
top 30 mutated genes after removing 115 long genes (>10kb). Top panel: consensus
clustering in ten subgroups, middle panel mutation status for the top 30 mutated
genes. Bottom panel: corresponding methylation profiles with
red=hypermethylation, white=normal methylation and blue=hypomethylation.

Supplementary Figure 11: Pancancer methylation clustering survival analysis.
Overall survival for all pancancer clusters in days.

Supplementary Figure 12: Comparison between the pancancer DM-value
methylation clustering and a pancancer mutation clustering. Top panel: consensus
clustering in ten subgroups, bottom panel TCGA mutation based pancancer clusters.

Supplementary Figure 13: Comparison between the pancancer DM-value
methylation clustering and a pancancer copy number clustering. Top panel:
consensus clustering in ten subgroups, bottom panel TCGA copy number based
pancancer clusters.

Supplementary Figure 14: Comparison between the pancancer DM-value
methylation clustering and a pancancer gene expression clustering. Top panel:
consensus clustering in ten subgroups, bottom panel TCGA gene expression
clustering based pancancer clusters. The four mixed tissue pancancer clusters are
highlighted to show the lack of correspondence between these clusters and the gene
expression clustering.

Supplementary Figure 15: Comparison between the pancancer DM-value
methylation clustering and a pancancer meta-clustering. Top panel: consensus
clustering in ten subgroups, bottom panel TCGA meta clustering based pancancer
clusters. The four mixed tissue pancancer clusters are highlighted to show the lack
of correspondence between these clusters and the meta clustering.



Supplementary Figure 1

For each CpG site

(A) Raw methylation data
(i) Identify
mixture
components

(B) Identified methylation states

(ii) Map normal
DNA methylation
variation

(C) Differential methylation
value (DM-value)

(iii) Incorporate
gene expression
data

(D) Transcriptionally predictive &
differential methylation states

Frequency Z

o

Frequency

o

Low methylation state
High methylation state

(B) y N
>
o
[
Q
)
O
Q
S
LL
Methylation
(D)
Neutral
Hyper
=== Normal variation
Q
[
Q
O

v

Methylation

v

Methylation

>

Frequency

v

o
>

expression

Methylation



: COAD
Supplementary Figure 2
Centroid Cluster 1 Centroid Cluster 2 Centroid Cluster 3
1 2 3

ACSL6——-Cluster2
OGDHL
GBX2

KLF7 N

ZNF141

GABRB2

GNG4

PRKAA2

POU4F1
MYEF2---Cluster2
SMO

EPM2AIP1

CLGN

GSTM3
SCUBE2---Cluster2
PDE3A

KCNV1

ZNF569

CRABP1
EPDR1-—-Cluster1
SLC15A1

PRKACB

KCNMB4
ST6GAL2

KCNS3

EN2

CBS

C100rf47

ZNF570

ORAI2

SLC30A2
CTTNBP2
GABRA2

PLIN2

SLC38A3

CPE

RAB32

C1orf88

VAX1
ZNF790——-Cluster2
ACVRLA
EREG-—-Cluster2
RNLS

APCDD1
BNIP3-——-Cluster2
ITGA9

PCDH20
ABHD8-——Cluster2
NEK3

CWH43
CELSR3-—-Cluster2
CCDC92

STK38
SLC35C2-——Cluster1
DKK1

EYA1

ISM2

LAPTM4B
PSTPIP2

GLDC

NRSN2

L3MBTL4

BBS5

RHCG

CEACAM5

NFASC

CALCA

ZNF614
DRD1-—-Cluster2
RBM24-——Cluster1
INHA

GPX7

DUOXA2
SYT7-—-Cluster1
TMEM179
C100rf82
ACOT8-—-Cluster1
CEL

STK33

SFXN5

PKLR

NAT2

HUNK

ELOVL5

FADS2

ID4

B4GALNT4
CYP24A1
ZNF134——-Cluster2
GGT7

TAF7

NTRK2

SNCAIP

BEX2

ELAVL2

FABP1

TRMT12
TMEM176B

RARA

ZNF502



ogevaert
Supplementary Figure 2

ogevaert
Centroid Cluster 1

ogevaert
COAD

ogevaert
Centroid Cluster 2

ogevaert
Centroid Cluster 3


. GBM
Supplementary Figure 3

Centroid Cluster 1 Centroid Cluster 2 Centroid Cluster 3 Centroid Cluster 4

FAS

DEDD2

CYP27A1

RBP1

SSH3

SLC44A3
MYD88-—-Cluster2
MGST2
EFEMP2-——Cluster1
LGALSS

TOM1L1
STBD1-—-Cluster2
VASN

ACSS3

RARRESH1

FBXO17

SLC25A20

HFE

POLR1D
ANKRD9---Cluster2
FBXO6---Cluster1
ALDH7A1
LRRFIP1-—-Cluster2
FLNC

ARAP3

RAB34

C9orf64
EMP3-—-Cluster1
ERBB2

TPPP3

XKR8
SLC47A2———-Cluster2
LATS2
C100rf35——-Cluster2
F3

BIRC3

PDCD1LG2

RAB42

RAB36

G0S2
CYB5R1-—-Cluster2
TUBA1C

FOXA1

DUSP5
DHRS3---Cluster1
SHROOMS3
RUFY3-—-Cluster2
HPS1-——Cluster1
EPB41L3

PYCARD

STEAP3

CASP4

NES
PAMR1-—-Cluster1
EPHA2—---Cluster1
AIFM2
HSPA2——-Cluster2
COL5A2

ACAA2

SPATA6
GALNT14———Cluster1
FKBP10

TTC12

TNFRSF1A
STAT5A———Cluster2
DGKI-—-Cluster1
FMOD
TAGLN2---Cluster2
BEST3

RNLS

CRYGD

DEM1
STAT6———Cluster1
SMOCH

NSUN7

ZAR1
FERMT1-——Cluster2
PDPN
TRIB2———Cluster1
SLC25A18-—-Cluster2
NMNAT3
KHDRBS2---Cluster2
PABPC5
FES——-Cluster1
GBP3

WBSCR17
SLC35D2
LYSMD4-——Cluster2
GJB2——-Cluster2
PLEK

ARHGDIB

SOD3

CHI3LA
FAM78A—-—-Cluster2
PMP2
ZNF238—-——Cluster2
VWA1-——Cluster2
C1orf85

TMCO6
LY75———Cluster1

A

2

3



ogevaert
Supplementary Figure 3

ogevaert
Centroid Cluster 1

ogevaert
GBM

ogevaert
Centroid Cluster 2

ogevaert
Centroid Cluster 3

ogevaert
Centroid Cluster 4


_ LAML
Supplementary Figure 4

Centroid Cluster 1 Centroid Cluster 2 Centroid Cluster 3
1 2 3

ADAMS8
TRAF3-—-Cluster2
SLC27A3-—-Cluster1
AlM2

EGFL7

PHLDA1-—-Cluster2

SOX1 8 N I

MYL9

TNFSF14
TCP11——-Cluster2
CSTA y
CTSG y
VAMP5 {
C200rf197———Cluster1
MLNR
GPR55-—-Cluster2
TREM1 1
NFAM1-——Cluster2
DEFB1 y
XYLB———Cluster1
MMP19—---Cluster1
TMEM204 y
KRT17 L
CYB5R1-—-Cluster2 =
CALML4 —

TP63 L

LTBR —
IFNGR2---Cluster1 1
CD52 !
GPD1L
AMT

SLC26A8 —

AZUA1

ABCA5———Cluster1

NME3

KCNE3
CD34

HEYL —

F3—-—-Cluster1 4

TMEM144 =

TFR2

LYST

FCAR T C—

TMEM102--—Cluster1 —
ZNF532———Cluster1 =
GBP1
SUSD3 !
B4GALT2
ALS2CL
H1FO
TNFSF8 —
RAB34 —
SULT1A2
DCHS1-—-Cluster1 —
SULT1C4
TNF
MFSD10 L
BRE
ROBO4 —
NOD2-—-Cluster2

02 L D

DAPK1-—-Cluster7 p— —
CD33 s
ARHGEF5

CD248 —

MICAL2 -

PRX L]

ARSA-——-Cluster2
TNFRSF10A———Cluster2 —
SLAMF6

GAS2L3
MAP4K2-—-Cluster1
SLC35D2--—Cluster1 —
SUSD1-—-Cluster1
SERPING1-—-Cluster2 -
CARKD -
CCDC109B-—-Cluster1 1
CD86 y
ALDOC

ABCA11P
SH3TC1-—-Cluster2
STAB1

AGTRAP

PRKCZ

VSTM1

IFITM3

LRRC17

PRAME

PDE1A
BAALC-——Cluster2
ATP10A——-Cluster2
RNASES3

PTPRH
BIK———Cluster1
NCF2---Cluster2
MARCO---Cluster2
HOXB3



ogevaert
Supplementary Figure 4

ogevaert
Centroid Cluster 1

ogevaert
LAML

ogevaert
Centroid Cluster 2

ogevaert
Centroid Cluster 3


Supplementary Figure 5
BRCA HOPACH clustering
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Supplementary Figure 7
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Supplementary Figure 9
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Supplementary Figure 12
DM-value clustering vs. TCGA mutation
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