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Fig. 1 Singular value vectors, uy; (vertical axis) and

up*NA (horizontal axis) that are attributed to samples.

Black circile : tumors, red circles : normal tissue
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Table 1 The number of miRNA-gene pairs showing a sig-

nificant correlation (adjusted P-vales less than 0.01)

when they are identified with TD-based unsupervised

FE.
negative correlation
T F
positive T 0 985
correlation | F 607 95
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Table 2 The number of miRNA-gene pairs showing a sig-

nificant correlation (adjusted P-vales less than 0.01)

when these are identified by Student’s ¢ test.

negative correlation

T F
positive T 0 329896
correlation | F 225495 3595139
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Table 3 The number of miRNA-gene pairs showing a signifi-
cant intrapair correlation (adjusted P-vales less than
0.01) when only seven top-ranked miRNAs and 241

top-ranked genes selected by Student’s t test are con-

sidered.
negative correlation
T F
positive T 0 13
correlation | F 28 1646
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Table 4 The number of miRNA-gene pairs (an expression

level and degree of promoter methylation, respec-
tively) showing a significant intrapair correlation (ad-
justed P-vales less than 0.01).

negative correlation

T F
positive T 0 608989
correlation | F 588783 16809266
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% 5 7miRNA % DIANA-miRPath (27 v 7B —RNLTHE LN KEGG XAV = TV
VyFAYNO—E, g #5BEF,m #:miRNA . P HIIMHEPHETH 3,
Table 5 Enriched KEGG pathways detected by DIANA-miRPath among seven miR-

NAs. Bold ones are cancer related. g #: the number of genes, m #: the

number of related miRNAs; p-values are adjusted.

KEGG pathway

p-value gH# mH#

Viral carcinogenesis
Proteoglycans in cancer
Prion diseases

Adherens junction

Renal cell carcinoma

Bacterial invasion of epithelial cells

Central carbon metabolism in cancer

Hippo signaling pathway

Cell cycle

TGF-beta signaling pathway
Fatty acid biosynthesis
Glycosaminoglycan biosynthesis
- keratan sulfate

Hepatitis B

Prostate cancer

Shigellosis

Pathogenic Escherichia coli infection

Pancreatic cancer
Fatty acid metabolism

FoxO signaling pathway

Protein processing in endoplasmic reticulum

Regulation of actin cytoskeleton
pb3 signaling pathway
HIF-1 signaling pathway

2-Oxocarboxylic acid metabolism

Lysine degradation

Oocyte meiosis

Ubiquitin mediated proteolysis
Endocytosis

SNARE interactions in vesicular transport

Colorectal cancer

Endometrial cancer

4.17E-11 91 7
4.17E-11 86 7
4.87E-09 10 6
4.87E-09 41 7
4.87E-09 38 7
2.79E-08 41 7
4.84E-08 37 7
5.90E-08 57 7
7.20E-08 62 7
8.55E-08 37 7
1.61E-07 4
2.71E-07 8 6
1.69E-06 60 7
3.75E-06 46 7
5.12E-06 33 6
8.67E-06 33 7
1.51E-05 34 7
2.08E-05 14 5
3.02E-05 59 7
5.58E-05 74 7
5.58E-05 83 7
5.72E-05 36 7
6.18E-05 50 7
2.20E-04 9 5
2.20E-04 19 7
2.31E-04 45 7
3.30E-04 55 7
4.41E-04 81 7
4.44E-04 17 7
6.24E-04 31 7
9.95E-04 25 6

7= (& 6), MSigDB IZFHHEBOEIZRH Lz ) v F R
¥ MENT 7RO THEOREROBHTIZFNT WD, T DORER,
BABED 3 3DEMETFEY FWARIZ (FDR < 0.05)
EHRoTWZR (ZZIZEEM2046FT), 2DZiX
H R A PABEOBEMLEFINEINTE b, TEE L EFH
MTERZELEHY., D, EWIZTOE—X—DAF )Lk
EHRBENREFNFNHBEL TV, EEF & miRNA O~
T EBEIRT S BHRET—T 1772 bTlRRWEYZE
PHZEIRD D B BEFE2ZBIRLUTVWAEZ L ERLTWVS,
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TEERT S]] RT7ERDITDIHLL. 72, EiXh
FRTEDPACEHELZE DR E R A LEIENTVWSEZ .
ZWERL 72,

# B 7 — X & TCGA Research Network:
https://www.cancer.gov/tcga 225 X7 Y H— R L7z,

ZE X

[1] Taguchi, Y.-H. and Ng, K.-L.: Tensor Decomposition-
Based Unsupervised Feature Extraction for Integrated
Analysis of TCGA Data on MicroRNA Expression and
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% 6 MSigDB @ C6: oncogenic signatures £ ERI N2 4 1 BETFLDERD, #G1
(K):&H 7 3V DBIEFE, #G2 (k):24 1EEFLDELD
Table 6 Overlaps between C6: oncogenic signatures in MSigDB and gene symbols
associated with genes identified by TD-based unsupervised FE as showing
differential promoter methylation between normal ovarian tissues and tumor
tissues. #G1 (K): the number of genes in each overexpressed genes set. #G2
(k): overlaps with genes selected by TD-based unsupervised FE.
Gene Set Name #G1  Description # G2 k/K p-value FDR
(K) (k) g-value
WNT_UP.V1_.DN 170  Genes downregulated in C57MG cells (mammary epithelium) 9 0.0529  3.63E-07 4.58E-05
by overexpression of WNT1 [Gene ID=7471] gene.
KRAS.600.LUNG.BREAS?288 Genes upregulated in epithelial lung and breast cancer cell 11 0.0382 4.85E-07 4.58E-05
_UP.V1_UP lines overexpressing an oncogenic form of KRAS [Gene
ID=3845] gene.
RPS14_DN.V1_UP 192 Genes upregulated in CD34+4 hematopoietic progenitor cells 9 0.0469 1.01E-06 5.64E-05
after a knockdown of RPS14 [Gene ID=6208] by RNA inter-
ference (RNAI).
VEGF_A_UP.V1_UP 196  Genes upregulated in HUVEC cells (endothelium) by treat- 9 0.0459 1.19E-06 5.64E-05
ment with VEGFA [Gene ID=7422].
MEL18_DN.V1_UP 141 Genes upregulated in DAQOY cells (medulloblastoma) upon a 7 0.0496 1.13E-05 4.26E-04
knockdown of PCGF2 [Gene ID=7703] by RNAI.
KRAS.LUNG.BREAST 145 Genes upregulated in epithelial lung and breast cancer cell 6 0.0414 1.32E-04 3.37E-03
_UP.V1_UP lines overexpressing an oncogenic form of KRAS [Gene
ID=3845] gene.
KRAS.300.UP.V1_UP 146 Genes upregulated in four lineages of epithelial cell lines over- 6 0.0411 1.37E-04 3.37E-03
expressing an oncogenic form of KRAS [Gene ID=3845] gene.
BMI1_DN.V1_.UP 147  Genes upregulated in DAOY cells (medulloblastoma) upon a 6 0.0408 1.43E-04 3.37E-03
knockdown of BMI1 [Gene ID=648] by RNAI.
KRAS.600_.UP.V1_UP 287 Genes upregulated in four lineages of epithelial cell lines over- 8 0.0279 1.64E-04 3.44E-03
expressing an oncogenic form of KRAS [Gene ID=3845] gene.
CAHOY_ASTROGLIAL 100  Genes upregulated in astroglia cells. 5 0.05 2.02E-04 3.82E-03
ATF2_UP.V1_DN 187 Genes downregulated in myometrial cells overexpressing 6 0.0321 5.19E-04 7.71E-03
ATF2 [Gene ID=1386] gene.
CYCLIN_.D1.UP.V1.UP 188  Genes upregulated in MCF-7 cells (breast cancer) overex- 6 0.0319  5.33E-04 7.71E-03
pressing CCND1 [Gene ID=595] gene.
SRC_UP.V1_UP 188 Genes upregulated in primary epithelial breast cancer cell 6 0.0319 5.33E-04 7.71E-03
culture overexpressing SRC [Gene ID=6714] gene.
PTEN_DN.V1_UP 191 Genes upregulated upon a knockdown of PTEN [Gene 6 0.0314 5.80E-04 7.71E-03
ID=5728] by RNAI.
MTOR_UP.N4.V1_DN 193  Genes downregulated in CEM-C1 cells (T-CLL) by ra- 6 0.0311 6.12E-04 7.71E-03
pamycin (sirolimus) [PubChem = 6610346], an mTOR path-
way inhibitor.
KRAS.LUNG_UP.V1_UP 141 Genes upregulated in epithelial lung cancer cell lines overex- 5 0.0355 9.74E-04 1.15E-02
pressing an oncogenic form of KRAS [Gene ID=3845] gene.
ALK_DN.V1_UP 145  Genes upregulated in DAQY cells (medulloblastoma) after a 5 0.0345 1.10E-03 1.16E-02
knockdown of ALK [Gene ID=238] by RNAI.
BMI1_DN_MEL18 145 Genes upregulated in DAQY cells (medulloblastoma) upon 5 0.0345 1.10E-03 1.16E-02
_DN.V1_.UP a knockdown of BMI1 and PCGF2 [Gene ID=648, 7703] by
RNAI.
P53_DN.V2_UP 148  Genes upregulated in HEK293 cells (kidney fibroblasts) upon 5 0.0338 1.21E-03 1.20E-02
a knockdown of TP53 [Gene ID=7157] by RNAI.
KRAS.50_.UP.V1_UP 48 Genes upregulated in four lineages of epithelial cell lines over- 3 0.0625 2.14E-03  2.03E-02
expressing an oncogenic form of KRAS [Gene ID=3845] gene.
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