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Gene symbol  Coefficient  p Value HR (95%Cl)

BIRCS 0.000355 0.010 1.00036 (1.00009, 1.00062)
CAPS 0.000382 0.014 1.00038 (1.00008, 1.00069)
CLDN7 -0.000131 0.010 0.99987 (0.99977, 0.99997)
CLVS1 0.001747 <0.001 1.00175 (1.00106, 1.00245)
GMIP -0.00033 0.048 0.99967 (0.99934, 1.00000)
IFI16 0.000082 0.007 1.00008 (1.00002, 1.00014)
TCIRG1 0.000118 0.021 1.00012 (1.00002, 1.00022)

HR. hazard ratio.
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Method Matches on

SCCA Samples measured by al
omics data types

MFA Features (e.g., genes)

mitch Features (e.g., genes)

iProFun Samples measured on atleast

two omics data types

pathwayMultiomics ~ Pathways

Analyzes
only
matched

samples

Yes
No

No
No

No

Analyzes
only
matched

genes

Yes
Yes

Yes
Yes

No

Can
analyze
summary
data

No
No

Yes
No

Yes

Implementation R package:function

PMA:MUIICCA permute() with nperms = 100; and PMA::
MuliCCA)

aded:ktab.list.df) and aded:ma( with option = “lambdat”
mitch:zmitch_calc) with minsetsize = 5 and priority = “effect”
iProFun:iProFun_permutate() with parameters in package
example (pi = rep (0.05, 2); grids = c (seq (0.75, 0.99, 0.01), seq
(0.991, 0.999, 0.001), seq (0.9991, 0.9999, 0.0001)); fitter = 1;
seed = 123).

pathwayMultiomics:MiniMax() with parameters orderStat = 2 and
method = “parametric”

Abbreviations: SCCA, Sparse Canonical Correlates Analysis; MFA, Multi-Factor Analysis; mitch, multivariate gene set enrichment analysis; iProFun, Integrative Proteogenomic Functional

Traits Analysis.
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Single omics p-values Single omics FDRs pathwayMultiomics
Pathway size sNe DNAm  RNASeq SNP DNAm  RNASeq  MiniMax  p-value FOR Contributing
Omics.
PID_PDGFRB_PATHWAY 126 G99EO1  145E04  167E04  O99E01  1.O7E01  G30E03 167604  BIIE08  236E04  DNAM ANA
WP_CHEMOKINE_SIGNALING_PATHWAY 155 819E01  BA7E04  194E05 99901  139E01  900E04  JA7E04  B02E07  328E:04  DNAM RNA
KEGG_HEMATOPOIETIC_CELL LINEAGE 80 367E36 34004  TGIEOI 324634 139E01  BAIE0I 340604  348E07  G2BE04  SNP,DNAM
PID_TGR_PATHWAY 58 448804  275E02  490E04 20402  643E01  65SE03  490E04 720607  510E04  SNPRNA
WP_REGULATION OF TOLLLIKE RECEPTOR_ 128 37605  832E:02 655604  208E:03  668EQ1  770B03 655604 120606  569E04  SNPRNA
SIGNALING_PATHWAY
KEGG_CHEMOKINE_SIGNALING_PATHWAY 172 7T90EO1 672604  298E:04 99901  147E01  470E08 672604  135E06 560504  DNAM RNA
PID_KIT_PATHWAY 52 255601  684E04  110E04  QUOE01  147E01 269608  684E04 140606  S69E04  DNAm, ANA
WP_KIT_RECEPTOR_SIGNALING_PATHWAY 57 305E02  368E04  141E03  595E01 13901 126602  141E03  594E:06  210E03  DNAm RNA
PID_CXCR4_PATHWAY % 487604 15003  729E02 219602  236E01 156601 150603  676E06 213508  SNP,DNAM
REACTOME_TCR_SIGNALING 112 60ES2 20701 216E03  641E:50  946E01 168502 216603  140E05  398E03  SNPRNA
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Pathway

KEGG_SYSTEMIC_LUPUS_ERYTHEMATOSUS
REACTOME_SIRT1_NEGATIVELY_REGULATES_RRNA_EXPRESSION
REACTOME_DNA_METHYLATION

REACTOME_ACTIVATED_PKN1_
STIMULATES_TRANSCRIPTION_OF _
AR_ANDROGEN_RECEPTOR_REGULATED_
GENES_KLK2_AND_KLK3
REACTOME_HDACS_DEACETYLATE_HISTONES
REACTOME_CONDENSATION_OF_PROPHASE_CHROMOSOMES
REACTOME_HDMS_DEMETHYLATE_HISTONES
REACTOME_FORMATION_OF_THE_CORNIFIED_ENVELOPE
REACTOME_PRC2_METHYLATES_HISTONES_AND_DNA
REACTOME_TRANSCRIPTIONAL_REGULATION_OF_GRANULOPOIESIS

Size

128
65
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91
7
45
129
70
88

p-value

7.49E-19
3.16E-15
1.21E-13
2.40E-13

6.03E-13
5.28E-12
5.17E-11
4.21E-10
5.40E-10
6.79E-10

FDR

2.11E-15
4.46E-12
1.14E-10
1.69E-10

3.40E-10
2.48E-09
2.08E-08
1.48E-07
1.69E-07
1.91E-07
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Method #Genes Accuracy Sensitivity Specificity AuC sp
miRModuleNet 78.31 096 091 098 099 004 £ 002
miRcorrNet 14126 096 094 097 098 0.05 005
maTE 7.48 096 094 096 098 0.034 +0.02
SVM-RFE 8 084 085 085 091 007 £ 004
SVM-RFE 125 096 097 095 098 0.05 = 0.03

AUC column refers to the area under the curve values. Al the presented values are average values over 100 MCCV for thelevel of top 2 groups for miRModuleNet, maTE and miRcorNet; 8
and 125 genes for SVM-RFE. Standard Deviation (SD) values are given for AUC.
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Disease

BLCA
BRCA
KICH

KIRC

KIRP

LUAD
LuUsC
PRAD
STAD
THCA
UCEC

#Genes

79
22
40
64
4
4
12
5
115
6
33

ACC

0.89
0.95
0.98
0.99
1.00
0.94
0.98
0.86
0.90
0.93
0.94

SEN

0.82
0.92
0.93
0.97
0.99
0.90
0.99
0.76
0.81
0.90
0.89

SPE

0.92
0.97
1.00
1.00
1.00
0.96
0.98
091
095
0.95
0.96

FM

0.85
0.92
0.96
0.98
0.99
0.90
0.98
0.77
0.85
0.90
0.89

AuC

0.95
0.98
0.99
0.99
1.00
0.98
1.00
0.92
0.97
0.98
0.99

Precision

0.88
0.94
1.00
0.99
1.00
0.93
0.97
0.82
092
092
0.94

ACC stands for Accuracy, SEN stands for Sensitivity, SPE stands for Specificity, FM
stands for F-Measure, AUC stands for Area Under the ROC curve.
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#Groups

=R S SRR e

#Genes

1422.96
1254.76
1110.82
962.83
799.7
628.14
489.59
331.02
206.08
79.25

Accuracy

0.92
0.92
0.91
0.91
0.92
0.92
0.91
0.90
0.90
0.89

Sensitivity  Specificity

0.89
0.88
0.87
0.88
0.88
0.87
0.87
0.85
0.84
0.82

0.94
0.93
0.93
0.93
0.94
0.94
0.93
0.93
0.93
0.92
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For f = 1 to topy

genes_set = U, {bioD_grp_sorted)

X_train = sub_set of Cyain that includes the genes from the genes_set
X_test = sub_set of Gy that includes the genes from the genes_set
RF_Model < - train Random Forest (X_train)

Performances = test RF_Model (X_test)
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Group Accuracy

hsa-miR-101-3p 0.89
hsa-miR-200c-3p 0.95
hsa-miR-508-3p 0.98
hsa-miR-629-5p 0.99

Sensitivity

0.82
0.92
0.93
0.97

Specificity

0.92
0.97
1.00
1.00

M

086
092
096
098

Precision

0.88
0.94
1.00
0.99

Each miRNA ID represents a group, which & generated by the Grouping Component G. Groups am sorfed according 1o the acouracy melric.

Cohen’s kappa

0.73
0.89
0.94
0.97
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TCGA data

Bladder urothelial carcinoma
Breast invasive carcinoma

Kidney chromophobe

Kidney renal papillary cell carcinoma
Kidney renal clear cell carcinoma
Lung adenocarcinoma

Lung squamous cel carcinoma
Prostate adenocarcinoma

Stomach adenocarcinoma

Papillary thyroid carcinoma

Uterine corpus endometrial carcinoma

Abbreviation

BLCA
BRCA
KICH

KIRP

KIRC

LUAD
LUsC
PRAD
STAD
THCA
UCEC

Control

405
760
66
290
255
449
342
493
370
504
174

Case

19
87
25
32
7
20
38
52
35
59
23

PMID

24476821
31878981
25155756
28780132
23792563
25079552
22960745
26544944
25079317
25,417,114
23636398

Control and case columns denote the number of samples. Column PMID refers to Pubmed ID of the related publication, where further information about the dataset can be found.
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Clinical features

Gender
Male
Female
Agely)
255
<55
Tumor size
<2
>2, <4
>4
Multifocality
Yes
No
Bilateral
No
Yes
Extrathyroid invasion
Yes
No
Lymph node metastasis
Yes
No
ACJJ stage
-
-V
Tumor grade
G1
G2

16
64

23
57

58

20

43

37

65
15

8
72

54
26

74
6

26
54

“Immunohistochemical staining.

bWestern blot.

Low positive

13 (81.25)
57 (89.06)

20 (86.96)
50 (87.72)

53 (91.38)
15 (75)
2(100)

41 (95.35)
29 (78.38)

58 (89.23)
12.(80)

6(75)
64 (88.89)

44 (81.48)
26 (100)

65 (87.84)
5(83.39)

23 (88.46)
47 (87.04)

SBSN expression [cases (%)]”

High positive

3(18.75)
7(10.94)

3(13.04)
7(12.28)

5(8.62)
5(25)
00

2(4.65)
8(21.62)

7(10.77)
3(20)

2(25)
8(11.11)

10(18.52)
00

9(12.16)
1(16.67)

3(13.04)
7 (12.96)

P

0.673

0.926

0.150

0.051

0.588

05673

0.047

0.564

0.857

SBSN mRNA

16.81 + 557
6.62 1256

8.50 +3.26
811163

782175
9.69 +2.84
263 +0.10

7.56 +1.90
893 +223

7.87 £1.70
9.37 +2.82

8.96 +4.29
813 +1.55

9.84 191
4.87 +1.93

8.24 +1.50
7.99 +4.69

1026 + 322
772163

P

0.104

0.889

0.949

0.758

0.418

0.489

0.010

0.811

0.486

SBSN protein®

1.99 £ 0.72
227 + 039

2.86 + 091
2.02 + 035

1.86 + 0.36
261+ 076
6.71 + 2.80

222 + 047
221 +051

2.30 £ 0.42
1.95 + 0.54

392 +188
2.00 + 0.30

2.71 £ 049
119+ 020

226 +0.36
1.50 £ 043

1.98 £ 049
228 +041

0.338

0.301

0.054

0.679

0.632

0.521

0.042

0.771

0.731
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(5] ) ) (+4) (%)

ATC 18 2 0 5 1 88.89%°

PDTC 9 1 4 1 3 a4.44°

PTC & 12 58 8 2 12.5°

Normal 80 61 19 0 0 0

"ATC, vs. PDTC ('p = 0.029)
"ATC, vs. PTC (**p < 0.001)
°PDTC, vs. PTC ('p = 0.044).
001).
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Binding and uptake of ligands by scavenger receptors
Interleukin-4 and interleukin-13 signaling

Collagen chain trimerization

Interleukin-10 signaling

Post-translational protein phosphorylation

W s, P (%)

100
100
100
100

100

Keywords

Ligands, scavenger receptors
Interleukin-4, interleukin-13
Collagen chain

Interleukin-10

Protein phosphorylation

12

153

349

2,850

OR
0.398
0.114
0.257
0.332

0.301

Score

B.77E-05
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0

PMID
31244937
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g alpha () signaling events

Vitamin d receptor pathway

Age-rage signaling pathway in diabetic
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Activation of nirp3 inflammasorme by sars-cov-2
Viral protein interaction with cytokine and cytokine
receptor

pidk-akt signaling pathway

Jak-stat signaling pathway

Kaposi sarcoma-associated herpesvirus infection

Proteoglycans in cancer
Hematopoetic cell ineage

Adipogenesis

nf-kappa b signaling pathway

Glucocorticoid receptor pathway

Gastrin signaling pathway

Allograft rejection

Human papilomavirus infection

Selenium micronutrient network
Nanomaterial-induced inflammasome activation
Covid-19 adverse outcome pathway
Pathogenic Escherichia coli infection

Lipid and atherosclerosis
Human cytomegalovirus infection
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E (%)
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100
100

100
100
100

100
100

100
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100
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100
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Keywords

axl signaling
g protein alpha signaling events
Vitamin d receptor pathway
Age-rage signaling pathway, diabetes

Viral protein interaction, cytokine receptor
NI inflammasome:

pidk-akt signaling pathway
Jak-stat signaling pathway
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infection

Proteoglycans
Hematopoietic cell lineage
Adipogenesis

nf-kappa b signaling
Glucocorticoid receptor
Gastrin

Alograft rejection
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Nanotechnology
Covid-19

Escherichia coll

Lipid, atherosclerosis
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45
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OR
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0.200

0.580
0.225
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0478
0.085

0.554
0.130

0.060
0341
0.168
0.034
0.081
0.237
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0043
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0012
0.125

Score

5.30E+00
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8.48E-14
6.84E-14

2.33E-17
1.39E-17
2.15E-45

8.83E-72
3.82E-
128
1.48E-
139
1.46E-
158
1.91E-
179
3.80E-
246
2.85E-
288
B6.17E-
308
2.82e-
318
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PMID

31871265
33688787
28218743
25909054

26920710
33649199

22453015
32194688
16443048

31140988
26391013

27216185
22433222
31911848
1,6242076
26951628
10767787
23470450
28303522
32734626
34912719

29903879
15922119

BEERE
validation

0
1
0
0

o

~+000





OPS/images/fgene-13-820361/fgene-13-820361-t002.jpg
Term

Photodynamic therapy-induced ap-1 survival
signaling

mir-509-3p alteration of yap1/ecm axis
Transcriptional misregulation in cancer

Photodynamic therapy-induced nf-kb survival
signaling

Apoptosis-related network due to altered notch3 in
ovarian cancer

Senescence and autophagy in cancer

Focal achesion: pidk-akt-mtor-signaling pathway
Cytokine-cytokine receptor interaction

118 signaling pathway

Mima targets in ecm and membrane receptors
c-type lectin receptor signaling pathway

Nod-like receptor signaiing pathway

1117 signaling pathway
Protein digestion and absorption

Assembly of collagen fibrils and other multimeric
structures

Bladder cancer

Class a/1 (thodopsin-iike receptors)
Legionellosis

Prostaglandin synthesis and reguiation

Response to elevated platelet cytosolic ca2+
Hepatitis ¢ and hepatocelluiar carcinoma
Interleukin-6 family signaling

tnf signaling pathway

Inflammatory response pathway
Amoebiasis

Pertussis

Cytokines and inflammatory response
Lung fibrosis

Malaria

Micromas in cancer

Rheumatoid arthritis

saimonell infection
Spinal cord injury

w
vs.
P
(%)

100

100
100

100
100
100
96
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100

Puvs.

(%)

100

100
100

100
100
100
96
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100

w

(%)
100

100
100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100

Keywords

Photodynamic therapy

mir-509-3p

Transcriptional misreguiation in
cancer

Photodynamic, nf-kb

Notch3 ovarian cancer

Senescence and autophagy in
cancer

pidk-akt-mtor-signaling pathway
Cytokine-cytokine receptor

ii-18 pathway

mima membrane receptors
c-type lectin receptor signaling
pathway

Nod-like receptor signaling
pathway

17 pathway

Protein digestion and absorption
Collagen assembly

Bladder cancer
Adenosine a receptor
Legionellosis

Prostaglandin synthesis and
reguiation

Patelet, calcium

Hepatitis ¢ and hepatocelluiar
carcinoma
-6 signaling pathway

tnf signaling pathway
Inflammatory response pathway
Amoebiasis

Pertussis

Cytokines, inflammatory
response

Lung fibrosis

Malaria

Micromas

Rheumatoid arthritis
salmonella

Spinal cord injury

1,076

35
36
14
25
28
50
20

13

1815
10

75

a4

20

170

246

123

83

559

118
137
1,211
357
168
82

OR

1.150

2376
1.261

1.261
1.154
0.722
0.699
0.442
0.482
0.104
0.360
0.394
0.215
0.062
0.126
0.708
0.056
0.006
0.162
0.106
0.054
0237
0.260
0.173
0.012
0.083
0.212
0.057
0.044
0.342
0.074

0.057
0.034

Score

1.20E+01

1.94E+00
1.27E+00

7.40E-01

6.49E-01

1.97E-02

1.04E-02
1.72E-04
1.54E-05
1.22E-07
4.03E-11

6.13E-16

2.80E-20
4.10E-29
2.30E-29

6.34E-53
8.79E-63
7.10E-77
5.42E-
110
1.95E-
120
4.73E-
127
2.42E-
181
1.65E-
159
2.30E-
161
2.14E-
177
1.46E-
303
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PMID

31378787

33968718
32079144

16624427
28165469
12789281
31370278
34824546
31731729
34680340
29497419
34747716
30079767
30900145
29216889
35069301
8463264

17870669
3149408

32562075
31538700
22713796
30591049
32517213
31173190
23737697
31176707
31249780
14657217
28118616
27307502

11773163
30008656

BEERE
validation

s a0 aao

SO

O O Oim mim





OPS/images/fgene-12-772487/fgene-12-772487-g002.gif





OPS/images/fgene-12-772487/fgene-12-772487-g003.gif





OPS/images/fgene-12-772487/crossmark.jpg
©

|





OPS/images/fgene-12-772487/fgene-12-772487-g001.gif





OPS/images/fgene-12-772487/fgene-12-772487-g006.gif





OPS/images/fgene-12-772487/fgene-12-772487-t001.jpg
Dataset

GSE48452 ()
Gender (male: female)
Age (years)

BMI (kg/m?)
Steatosis (%)

NAS

GSE89632 ()
Gender (male: female)
Age (years)

BMI (kg/m?)

Steatosis (%)

NAS

HC

5
05
45.0 (35.0-62.0)
21.0 (18.8-235)
0(0-2.0)
05 (0-1.0)
8
44
425 (26.5-54.3)
21.2(19.9-23.1)
0(0-0.8)
0(0-0)

ss

9
27
37.0 (32.0-46.5)
51.9 (45.7-55.7)
30.0 (15.0-70.0)
1.0 (1.0-30)
17
125
450 (35-51.5)
289 (27.5-31.3)
40.0 (15.0-85.0)
20 (1.0-20)

NASH

17
413
47 (36-50.5)
47.8 (33.4-55.7)
75 (70.0-85.0)
50(50-55)
7
98

44.0 (35.5-52.5)

32.0 (29.65-33.6)

40.0 (17.6-70.0)
5.0 (4.0-6.0)

The data are shown as mean and median (interquartile range, IQR). HC, healthy control; SS, simple steatosis; NASH, nonaicoholic steatohepatitis; BMI, body mass index; NAS, NAFLD

activity score.
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miRNA—disease association

Disease Number of miRNA-disease Number of databases containing the speci
associations ident 1 2 3
miRModuleNet
BLCA 62 21 L4 -]
BRCA 51 4 15 19
KICH 61 34 15 =
KIRC 46 27 9 5
KIRP 87 44 19 4
LUAD 91 1 26 31
LUSC 54 2 6 10
PRAD 53 9 4! 14
STAD 35 8 14 6
THCA 56 28 9 8
UCEC 87 46 20 =i

The numbers in the table indicate the number of identified miRNA-disease associations included in 1. 2. 3. 4, or 5 different databases.

FPENES





OPS/images/fgene-13-767455/fgene-13-767455-t008.jpg
miRNA Score (p-value) Source(s)

hsa-miR-181a-5p 4.83E-58 dbDEMC, miRcancer, PhenomiR

hsa-miR-126-5p 2.79E-67 dbDEMC, miRcancer, miR2Disease, PhenomiR, HMDD
hsa-miR-140-3p 5.9E-55 dbDEMC, miRcancer, miR2Disease, PhenomiR, HMDD
hsa-miR-708-5p 5.9E-56 dbDEMC, miRcancer

hsa-miR-195-5p 5.9E-55 dbDEMC, miRcancer, miR2Disease, PhenomiR, HMDD
hsa-miR-30d-5p 7.76E-53 dbDEMC, miRcancer, PhenomiR,HMDD

hsa-miR-30a-5p 7,76E-63 dbDEMC, miRcancer, miR2Disease, PhenomiR, HMDD
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Experiments using different
gene levels (1-5-30-50)

Random 1 gene

Top 1 gene of mirModuleNet
Random 5 genes

Top 5 genes of mirModuleNet
Random 30 genes

Top 30 genes of mirModuleNet
Random 50 genes

Top 50 genes of mirModuleNet

In all experiments, the model is trained on TCGA- LUSC data and tested on extemal data, which is LUSC_E.

Sensitivity

0.43
0.84
0.46
0.94
0.67
0.94
0.76
0.94

Specificity

0.58
0.88
0.61
0.81
091
0.92
0.94
0.97

Accuracy

051
087
056
0.88
0.76
093
0.86
096

F-measure

0.44
0.85
0.48
0.87
0.68
0.92
0.83
0.94
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Data number

GSM2238550
GSM2238551
GSM2238552
GSM2238553
GSM2238554
GSM2238555
GSM2238562
GSM2238563
GSM2238564
GSM2238565
GSM2238566
GSM2238567
GSM2238574
GSM2238575
GSM2238576
GSM2238577
GSM2238578
GSM2238579
GSM2238586
GSM2238587
GSM2238588
GSM2238589
GSM2238590
GSM2238591

Sample name

hMSC, treated with BMP2+1BMX, 1-day differentiation
hMSC, treated with BMP2+IBMX, 1-day differentiation
hMSC, treated with BMP2+IBMX, 1-day differentiation
hMSC, treated with BMP2+IBMX+TGFB, 1-day differentiation
hMSC, treated with BMP2+IBMX+TGFB, 1-day differentiation
hMSC, treated with BMP2+IBMX+TGFB, 1-day differentiation
hMSC, treated with BMP2+IBMX, 2-day differentiation
hMSC, treated with BMP2+IBMX, 2-day differentiation
hMSC, treated with BMP2+IBMX, 2-day differentiation
hMSC, treated with BMP2+IBMX+TGFB, 2-day differentiation
hMSC, treated with BMP2+IBMX+TGFB, 2-day differentiation
hMSC, treated with BMP2+/BMX+TGFB, 2-day differentiation
hMSC, treated with BMP2+IBMX, 3-day differentiation
hMSC, treated with BMP2+IBMX, 3-day differentiation
hMSC, treated with BMP2+IBMX, 3-day differentiation
hMSC, treated with BMP2+IBMX+TGFB, 3-day differentiation
hMSC, treated with BMP2+/BMX+TGFB, 3-day differentiation
hMSC, treated with BMP2+/BMX+TGFB, 3-day differentiation
hMSC, treated with BMP2+IBMX, 7-day differentiation
hMSC, treated with BMP2+IBMX, 7-day differentiation
hMSC, treated with BMP2+IBMX, 7-day differentiation
hMSC, treated with BMP2+IBMX+TGFB, 7-day differentiation
hMSC, treated with BMP2+/BMX+TGFB, 7-day differentiation
hMSC, treated with BMP2+IBMX+TGFB, 7-day differentiation

Note. hMSC, human bone marrow mesenchymal stem cell,
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Category Term Count  p-Value Genes

KEGG_PATHWAY hsa04550: Signaling pathways regulating pluripotency of stem cells 6 0.0021 BMP2, DLX5, FZD6, IGF1, INHBA, SKIL
KEGG_PATHWAY hsa04390: Hippo signaling pathway 5 0.0166 BMP2, TGFB3, FZD6, SERPINE1, CTGF
KEGG_PATHWAY hsa049¢ Idosterone-regulated sodium reabsorption 3 0.0266 IGF1, ATP1B1, SGK1

Note. The three KEGG pathways were selected based on p-vales.
KEGG, Kyolo Encyclopedia of Genes and Genomes: DEGs, differentially exprassed genes.
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Category Term Count p-Value Genes

KEGG_PATHWAY hsa00980: Metabolism of xenobiotics by cytochrome P450 3 0.0384 HSD11B1, ADH1B, AKR1C1
KEGG_PATHWAY hsa05200: Pathways in cancer 5 0.0806 CEBPA, CXCL12, DAPK1, AGTR1, PPARG

Note. The two KEGG pathways were selected based on p-values. Although the p-value of the *sa05200: Pathways in cancer” was >0.05, it contained a large number of enriched genes.
KEGG, Kyoto Encyclopedia of Genes and Genomes: DEGs, differentially exprassed ganes.
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MIiRNAs

hsa-miR-27a-3p
hsa-miR-27b-3p
hsa-miR-128-3p
hsa-miR-1-3p
hsa-miR-98-5p
hsa-miR-130b-3p

The upregulated genes

IGF1, MMP13
MMP13

IGF1

IGF1

IGF1

IGF1

The downregulated genes

ADAMTSS, PPARG
ADAMTSS, PPARG
ADAMTS5

TIMP3

ADAMTSS

PPARG
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Journal

Nature Communications
Science Immunology
Scientific Reports

Total

Years

2020
2015-2020
2020

Total

127
14
238
3719

Analyzed

30
14
238
282

Incorrect

9 (30%)
6 (43%)
73(31%)
88 (31%)

Enrichment

6 (20%)
5 (36%)
42 (18%)
53 (19%)
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Gene
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S100A4

S100A6

S100A10

S100A11

S100A13

S100A14
S100A16

S100P

Type of pancreatic
cancer vs normal
samples

Pancreatic carcinoma vs normal

Pancreatitis vs normal

Pancreatic adenocarcinoma vs normal
Pancreatic ductal adenocarcinoma vs normal
Pancreatic carcinoma vs normal

Pancreatic carcinoma vs normal

Pancreatic ductal adenocarcinoma vs normal
Pancreatic carcinoma vs normal

Pancreatic carcinoma vs normal

Pancreatic adenocarcinoma vs normal
Pancreatitis vs normal

Pancreatic ductal adenocarcinoma vs normal
Pancreatic adenocarcinoma vs normal
Pancreatic carcinoma vs normal

Pancreatic carcinoma vs normal

Pancreatic ductal adenocarcinoma vs normal
Pancreatitis vs normal

Pancreatic adenocarcinoma vs normal
Pancreatic adenocarcinoma vs normal
Pancreatic carcinoma vs normal

Pancreatic carcinoma vs normal

Pancreatic ductal adenocarcinoma vs normal
Pancreatic carcinoma vs normal

Pancreatic Carcinoma vs Normal

Pancreatic Ductal Adenocarcinoma vs Normal
Pancreatic Adenocarcinoma vs Normal
Pancreatic Adenocarcinoma vs Normal
Pancreatic Carcinoma vs Normal

Pancreatic Carcinoma vs Normal

Pancreatic Ductal Adenocarcinoma vs Normal

Fold change

7.68
257
444
437
4.86
9.15
592
476
4.30
7.58
297
3.10
554
354
752
443
5.45
18.29
7.20
4.95
268
219
6.46
4.40
233
2402
20.31
7793
17.78
13.18

t-test

6.38
570
574
761
557
915
9.02
484
815
10.08
513
8.38
6.07
6.06
765
1045
551
10.08
6.01
5.83
6.00
7.26
6.50
7.26
6.94
11.30
15.50
10.19
6.94
844

P Value

297E-08
4.45E-04
650605
1.54E-10
3.49E-06
4.98E-12
1.32E-12
231E-04
8.30E-07
2.79E-06
4.89E-04
1.831E-11
7.36E-04
2.05E-06
7.48E-07
1.19E-14
7.60E-04
9.25E-05
854E-04
6.356-06
1.85E-05
332610
4.85E-07
9.46E-08
1.05E-09
213608
4.88E-10
1.61E-12
1.236-05
8536-13

Reference
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Characteristic High, N = 228° Low, N = 228°

Age 60 (51, 71) 56 (45, 68)
Gender
Female 90 (39%) 82 (36%)
Male 138 (61%) 146 (64%)
Bmi 26.1 (23.0, 30.2) 280 (24.9, 333)
Unknown 97 121
M.stage
MO 206 (95%) 200 (93%)
M1 10 (4.6%) 14 (6.5%)
Unknown 12 14
N.stage
NO 117 (53%) 109 (50%)
N1 31 (14%) 42 (19.8%)
N2 23 (10.4%) 25 (11.6%)
N3 29 (13%) 27 (12%)
NX 21 (9.5%) 13 (6.0%)
Unknown 7 12
T.stage
To 6 (2.8%) 17 (8.1%)
T 13 (5.9%) 27 (12.8%)
T2 37 (17%) 40 (19%)
T3 42 (19.3%) 48 (22.8%)
T4 97 (44%) 51 (24.1%)
Tis 6 (2.8%) 1(0.5%)
™ 17 (7.8%) 27 (13%)
Unknown 10 17
TCGA _subtype
- 12 (7.6%) 6 (3.6%)
BRAF_Hotspot_Mutants 58 (37%) 88 (53%)
NF1_Any_Mutants 13 (8.2%) 12 (7.3%)
RAS_Hotspot_Mutants 47 (30%) 44 (27%)
Triple_WT 28 (18%) 15 (9.1%)
Unknown 70 63
Sample_type
Additional Metastatic 1(0.4%) 0 (0%)
Metastatic 151 (66%) 206 (90%)
Primary Tumor 76 (33%) 22 (9.6%)
Braf
False 112 (49%) 83 (36%)
True 116 (51%) 145 (64%)

Wedian (IQR); n (%).
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Characteristic

Gender
Female
Male
Age
08_time
0S_Status

ICI Response
CR/PR
SD/PD

an (%): Median (IQR).

High, N = 13"

4(31%)
9 (69%)
63 (5, 70)
12 (6, 20)
9 (69%)

4(31%)
9 (69%)

Low, N = 14°

4 (29%)
10 (71%)
58 (54, 64)
18 (14, 30)
3(21%)

10 (71%)
4 (29%)
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Characteristic

Age

Sex
Female
Male
0S_time

OS_Status
Alive
Dead

ICl Response
CR/PR
SD/PD

“Wedian (IQR): n (%).

High, N = 10°
60 (56, 63)
6 (60%)

4 (40%)
8(6,13)

0 (0%)
10 (100%)

0(0%)
10 (100%)

Low, N = 11°
54 (46, 64)
6 (55%)

5 (45%)
35 (28, 53)

8 (73%)
3 (27%)

8 (73%)
3 (27%)
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