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Figure S1: UMAP embedding of single omics data for data set 1. (A) gene
expression (B) DNA methylation (C) DNA accessibility. Default setting
other than custom.config$n neighbors=100 are used.
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Figure S2: UMAP embedding of single omics data for data set 2. (A) gene
expression (B) DNA methylation (C) DNA accessibility. Default setting
other than custom.config$n neighbors=100 are used.

2



(A)

−8 −6 −4 −2 0 2 4

−
10

−
8

−
6

−
4

−
2

0
2

UMAP$layout[,1]

U
M

A
P

$l
ay

ou
t[,

2]

FGO
GO1
GO2
Granulosa
Immune
MI
MII
StromaC1
StromaC2

(B)

−4 −2 0 2 4

−
4

−
2

0
2

4
6

UMAP$layout[,1]

U
M

A
P

$l
ay

ou
t[,

2]

FGO
GO1
GO2
Granulosa
Immune
MI
MII
StromaC1
StromaC2

Figure S3: Two-dimensional embedding of singular value vectors, u`2j, com-
puted by HOSVD applied to x`jk in dataset 1. (A) u`2j, 1 ≤ `2 ≤ 20 when
only gene expression and DNA methylation (k = 1, 2) are integrated. (B)
u`2j, 1 ≤ `2 ≤ 20 when only gene expression and DNA accessibility (k = 1, 3)
are integrated. Default settings other than custom.config$n neighbors=100
were used.
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Figure S4: Two-dimensional embedding of singular value vectors, u`2j, com-
puted by HOSVD applied to x`jk in dataset 2. (A) u`2j, 1 ≤ `2 ≤ 20 when
only gene expression and DNA methylation (k = 1, 2) are integrated. (B)
u`2j, 1 ≤ `2 ≤ 20 when only gene expression and DNA accessibility (k = 1, 3)
are integrated. Default settings other than custom.config$n neighbors=100
were used.
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