Predicted

TCGA:BRCA, test set

Top 30 model terms:

40.6*HSA05014:AMYOTROPHIC_LATERAL_SCLEROSIS_(ALS)

34.3*HSA01524:PLATINUM_DRUG_RESISTANCE

30.5*HSA04216:FERROPTOSIS &
30.1*HSA05217:BASAL_CELL_CARCINOMA
25.5*HSA04211:LONGEVITY_REGULATING_PATHWAY
25*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER ©
21.3*HSA05414:DILATED_CARDIOMYOPATHY &
19.2*HSA05214:GLIOMA @V &
17.9*HSA05162:MEASLES S
17.8*HSA05202: TRANSCRIPTIONAL_MISREGULATION_IN_CANCER
17*HSA04919:THYROID_HORMONE_SIGNALING_PATHWAY -
15.5*HSA05222:SMALL_CELL_LUNG_CANCER & SO o \,ég& &
15.3*HSA00512:MUCIN_TYPE_O-GLYCAN_BIOSYNTHESIS e d (o@;é &
14.9*HSA04115:P53_SIGNALING_PATHWAY o & o
12.6*HSA00562:INOSITOL_PHOSPHATE_METABOLISM &
11.9*HSA05220:CHRONIC_MYELOID_LEUKEMIA o
11.4*HSA05212:PANCREATIC_CANCER

9.3*HSA04750:INFLAMMATORY _MEDIATOR_REGULATION_OF_TRP_CHANNELS
9.2*HSA05412:ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOM\\{QPATHY_(ARV(;?&%
7.9*HSA04514:CELL_ADHESION_MOLECULES_(CAMS) o &
6.5*HSA01522:ENDOCRINE_RESISTANCE @ . )
6.1*HSA04923:REGULATION_OF_LIPOLYSIS_IN_ADIPOCYTES o o
5.9*HSA05160:HEPATITIS_C gig
4.5*HSA04210:APOPTOSIS 5
~1 _|  4.3*HSA04930:TYPE_II_DIABETES MELLITUS

— 3.9*HSA04974:PROTEIN_DIGESTION_AND_ABSORPTION
3.9*HSA05216:THYROID_CANCER
3.6*HSA05016:HUNTINGTON'S_DISEASE
3.3*HSA04360:AXON_GUIDANCE

1.2

1.0

0.9

N.folds=3
Alpha=1
n=8160

k=83
RSS=835.77
AIC=55073.33
BIC=-17828
Rank R=0.76
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Supplementary Figure 1A Observed
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6.5*Endocrine_resistance
1.5*Endometrial_cancer

0.6°Non-small_cell_lung_cancer
|| 19.2°Glioma

-4.6*AGE-RAGE_signaling_pathway_in_
-10.2*Pathways_in_cancer

-8.1*ErbB_signaling_pathway
~2.6*Natural_killer_cell_mediated_cytoto»
-1.5*Fc_epsilon_RI_signaling_pathway

~0.6*T_cell_receptor_signaling_pathway
[ ] ~2.4*Rap1_signaling_pathway
B 3.3%Axon_guidance
5.9*Hepatitis_C
17.9*Measles
| | 11.4*Pancreatic_cancer
25 5*Longevity_regulating_pathway
25+Central_carbon_metabolism_in_cance
17+Thyroid_hormone_signaling_pathway
| 4.5*Apoptosis

34.3*Platinum_drug_resistance
6.1*Regulation_of_lipolysis_in_adipocyte:
4.3*Type_Il_diabetes_mellitus
3.2*Carbohydrate_digestion_and_absorpt
9.3*Inflammatory_mediator_regulation_of
~18.7'mTOR _signaling_pathway

| ] 0.2*Bacterial_invasion_of_epithelial_cells

| | 1] 12.6*Inositol_phosphate_metabolism

2.7*Tight junction
-4.1*Prion_diseases
-18.7*Melanogenesis
-9.4*Adipocytokine_signaling_pathway
-0.3*Ovarian_steroidogenesis

i

-4.8*biocarta_wnt_pathway
0.4*Notch_signaling_pathway
1.8*Maturity_onset_diabetes_of_the_your
1.2*Hippo_signaling_pathway_-multiple_
—~7.2*Mineral_absorption
-9.9*Glutathione_metabolism
3.6*Huntington's_disease

0*Lysosome
0.5*Synaptic_vesicle_cycle
-1.9*biocarta_shh_pathway
~6.8*Alcoholism

-2.3*Malaria
1.8*Complement_and_coagulation_casca
-10.5*Shigellosis

i

30.1*Basal_cell_carcinoma
30.5*Ferroptosis
17.8*Transcriptional_misregulation_in_cas
1.5*Herpes_simplex_infection
40.6*Amyotrophic_lateral_sclerosis_(ALS
3.9*Thyroid_cancer

] —~7.6*Cytokine-cytokine_receptor_interact

B —~0.2*Chemical_carcinogenesis

1.4+Th17_cell_differentiation
-17.4*Tuberculosis

-9.6*Toxoplasmosis

14.9%p53_signaling_pathway
|| —~12*Apoptosis_multiple_species
| 2.4*Nicotine_addiction
-16.2*Metabolic_pathways
—8*Protein_processing_in_endoplasmic.
-219*Parkinson's_disease
-0.5*N-Glycan_biosynthesis
0.8*Glycosaminoglycan_biosynthesis_ker
15.3*Mucin_type_O-glycan_biosynthesis
0.5*Collecting_duct_acid_secretion
~5.4*Protein_export
-24.2*Ribosome
-3.6*Carbon_metabolism
~1.6*Aminoacyl-tRNA_biosynthesis

-11.3*Proteasome
-10.6*Ribosome_biogenesis_in_eukaryot
-2.8*PI3K~Akt_signaling_pathway
15.5*Small_cell_lung_cancer
9.2*Arrhythmogenic_right_ventricular_car

]

21.3*Dilated_cardiomyopathy
7.9*Cell_adhesion_molecules_(CAMs)
1.2*ECM-receptor_interaction

A

3.9*Protein_digestion_and_absorption

|
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Predicted

TCGA:COAD, test set

Top 30 model terms:

32.2*HSA05014:AMYOTROPHIC_LATERAL_SCLEROSIS_(ALS)
27.7*HSAQ05414:DILATED_CARDIOMYOPATHY

16.6*HSA05216: THYROID_CANCER
16.4*HSA04115:P53_SIGNALING_PATHWAY
15.5*HSA05217:BASAL_CELL_CARCINOMA
13*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER
10.6*HSA04512:ECM-RECEPTOR_INTERACTION
10.2*HSA05202: TRANSCRIPTIONAL_MISREGULATION_IN_CANCER
9.6*HSA05212:PANCREATIC_CANCER
9.5*HSA04919:THYROID_HORMONE_SIGNALING_PATHWAY
9.4*HSA05033:NICOTINE_ADDICTION
9.2*HSA05213:ENDOMETRIAL_CANCER
8.9*HSA05220:CHRONIC_MYELOID_LEUKEMIA

1.40
I

1.35
I

4.3*HSA04211:LONGEVITY_REGULATING_PATHWAY &P
4.2*HSA04137:MITOPHAGY_ANIMAL &
4.2*HSA05223:NON-SMALL_CELL_LUNG_CANCER N &L
4.1*HSA04974:PROTEIN_DIGESTION_AND_ABSORPTION IQLQ’
3.9*HSA05412:ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_(ARVC)
3.6*HSA04216:FERROPTOSIS
2.8*HSA04070:PHOSPHATIDYLINOSITOL_SIGNALING_SYSTEM
2.7*HSA04742:TASTE_TRANSDUCTION
1.3*HSA04610:COMPLEMENT_AND_COAGULATION_CASCADES
1.2*HSA04514:CELL_ADHESION_MOLECULES_(CAMS)
1*HSA04020:CALCIUM_SIGNALING_PATHWAY
0.7*HSA05210:COLORECTAL_CANCER
0.6*HSA04080:NEUROACTIVE_LIGAND-RECEPTOR_INTERACTION

1.30
I

1.25
I

0.2*HSA00512:MUCIN_TYPE_O-GLYCAN_BIOSYNTHESIS
-0.6*HSA04062:CHEMOKINE_SIGNALING_PATHWAY

1.20
I

1.15
I

1.10
|
<

1.05
|
%

-
v (K
4.4*HSA04360:AXON_GUIDANCE 4@0“ RS
v

N.folds=3
Alpha=1
n=8109

k=46
RSS=661.45
AIC=52755.39
BIC=-19909
Rank R=0.77

1.0 1.1 1.2

Supplementary Figure 1C Observed
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O akapo (31)

CAMK2B (8)

CACNG2 (7)
RASGRFL (21)

SRC (5)
PTK2 (12)

WA

NEE

TCGA:COAD

CAV1 (2)
ITGAV (10)

SHC3 (7)

SHC2 (3)
BCARL (10)

PTK2B (13)

ITGB3 (5)
ACTN2 (8)

ITGBS5 (5)
ITGAL (14)

PXN (7)

VCL (8)
TLN1 (19)
AGRN (19)

SDC2 (6)

GPC1 (6)

CD44 (4)

SDC1 (5)

SDCA4 (4)

NTN4 (7)
ITGB4 (20)
ITGAS5 (10)

ITGAG (13)

LAMB1 (15)

LAMC2 (10)

LAMAL (39)

LAMA2 (31)

PARVB (7)
LAMB4 (11)

ITGAD (7)
ITGA11 (11)

ITGAL0 (13)

ITGAL (14)

ITGB6 (14)

ITGAE (6)

10.6*ECM-receptor_interaction
4.1*Protein_digestion_and_absorption
3.9*Arrhythmogenic_right_ventricular_
27.7*Dilated_cardiomyopathy
1.2*Cell_adhesion_molecules_(CAMSs)
2.7*Taste_transduction
32.2*Amyotrophic_lateral_sclerosis_(A
0.6*Neuroactive_ligand-receptor_inter
9.4*Nicotine_addiction
1*Calcium_signaling_pathway
4.4*Axon_guidance
8.9*Chronic_myeloid_leukemia
9.6*Pancreatic_cancer
9.2*Endometrial_cancer
13*Central_carbon_metabolism_in_ca
4.2*Non-small_cell_lung_cancer
-0.6*Chemokine_signaling_pathway
-4*mTOR_signaling_pathway
—4.6*Cytokine—cytokine_receptor_inte
1.3*Complement_and_coagulation_ca
9.5*Thyroid_hormone_signaling_pathv
—7.2*Tuberculosis
16.6*Thyroid_cancer
0.7*Colorectal_cancer
-2.9*Toll-like_receptor_signaling_patt
4.3*Longevity_regulating_pathway
2.8*Phosphatidylinositol_signaling_sys
10.2*Transcriptional_misregulation_in_
4.2*Mitophagy_animal
16.4*p53_signaling_pathway
-11.8*Alcoholism
3.6*Ferroptosis
0.2*Mucin_type_O-glycan_biosynthes
0.4*Glycosphingolipid_biosynthesis_la
15.5*Basal_cell_carcinoma
-10.8*Metabolic_pathways
-36.1*Ribosome
-9.6*RNA_transport
-5.5*Spliceosome
—-25*Parkinson’s_disease
-14.5*Protein_processing_in_endopla
—1*Carbon_metabolism
-11.9*Proteasome

-9.9*Ribosome_biogenesis_in_eukary



Predicted

Supplementary Figure 1E
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TCGA:GBM, test set

Top 30 model terms:
35.3*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER

21.6*HSA04115:P53_SIGNALING_PATHWAY \’\O\?‘
20.5*HSA05412:ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_(ARVC)
19.5*HSA05014:AMYOTROPHIC_LATERAL_SCLEROSIS_(ALS) /\é‘x
17*HSA05214:GLIOMA N

16*HSA05223:NON-SMALL_CELL_LUNG_CANCER
11.6*HSA04216:FERROPTOSIS

11*HSA05202: TRANSCRIPTIONAL_MISREGULATION_IN_CANCER
10.1*HSA04020:CALCIUM_SIGNALING_PATHWAY
9.6*HSA05213:ENDOMETRIAL_CANCER
8.3*HSA04137:MITOPHAGY_ANIMAL QY\/ &
8*HSA04080:NEUROACTIVE_LIGAND-RECEPTOR_INTERACTION & ¥ Q\,Q‘\L
7.3*HSA04512:ECM-RECEPTOR_INTERACTION V\Q ,}v\@a
7.2*HSA00562:INOSITOL_PHOSPHATE_METABOLISM <&
7.1*HSA05414:DILATED_CARDIOMYOPATHY
6.2*HSA05215:PROSTATE_CANCER
6.2*HSA04974:PROTEIN_DIGESTION_AND_ABSORPTION N
6.2*HSA05217:BASAL_CELL_CARCINOMA

5.6*HSA05222:SMALL_CELL_LUNG_CANCER
5.4*HSA04520:ADHERENS_JUNCTION
4.1*HSA04610:COMPLEMENT_AND_COAGULATION_CASCADES S
3.7*HSA00512:MUCIN_TYPE_O-GLYCAN_BIOSYNTHESIS \/(90
2.7*HSA01522:ENDOCRINE_RESISTANCE &
2.1*HSA05219:BLADDER_CANCER
1.7*HSA05033:NICOTINE_ADDICTION
1.2*HSA00533:GLYCOSAMINOGLYCAN_BIOSYNTHESIS_KERATAN
0.4*HSA04514:CELL_ADHESION_MOLECULES_(CAMS)
0.2*HSA04360:AXON_GUIDANCE
-0.2*HSA04062:CHEMOKINE_SIGNALING_PATHWAY
—-0.3*HSA04371:APELIN_SIGNALING_PATHWAY

N.folds=3
Alpha=1
n=4588

k=45
RSS=444.15
AIC=28063.18
BIC=-10317
Rank R=0.73

0.9 1.0 11 1.2 1.3

Observed
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RASGRF1 (3)
_ARASGRP4 (1)

e

PRKCI (0)
PRKCA (1)

-

PRKCB (6)
PRKCG (2)

PRKCE (1)

SRC (2)
ABCG2 (3)

VEGFA (2)

EGF (7)
KRAS (2)

AKT3 (0)

MRAS (0)
RASA2 (0)
DAB2IP (3)

GFRAL (1)
GFRA4 (3)

GFRA2 (1)
ITGA2B (1)

CAV1 (0)
BCARL1 (0)

ITGAV (1)

ITGB3 (1)

SHC3 (0)

PTK2B (4)

ITGBS5 (0)

TCGA:GBM
iy

2.7*Endocrine_resistance
9.6*Endometrial_cancer
6.2*Prostate_cancer
35.3*Central_carbon_metabolism_in_c
—6.5*mTOR_signaling_pathway
. . 0.2*Axon_guidance
17*Glioma
16*Non-small_cell_lung_cancer
—0.2*Chemokine_signaling_pathway
8*Neuroactive_ligand-receptor_interac
1.7*Nicotine_addiction
. 10.1*Calcium_signaling_pathway
—4.4*Tuberculosis
19.5*Amyotrophic_lateral_sclerosis_(A
11*Transcriptional_misregulation_in_ce
21.6*p53_signaling_pathway
8.3*Mitophagy_animal
6.2*Basal_cell_carcinoma
5.4*Adherens_junction
2.1*Bladder_cancer
4.1*Complement_and_coagulation_ca:
—0.3*Apelin_signaling_pathway
7.2*Inositol_phosphate_metabolism
=7.7*Alcoholism
11.6*Ferroptosis
3.7*Mucin_type_O-glycan_biosynthesi
1.2*Glycosaminoglycan_biosynthesis_|
—-17.5*Parkinson's_disease
—6.5*Protein_processing_in_endoplasr
—3.9*RNA_degradation
—3.3*Carbon_metabolism
—2.8*Metabolic_pathways
-21.9*Ribosome
—6*Proteasome
-5.7*Ribosome_biogenesis_in_eukary
—6.2*RNA_transport
—4.4*Spliceosome
20.5*Arrhythmogenic_right_ventricular.
7.1*Dilated_cardiomyopathy
5.6*Small_cell_lung_cancer
0.4*Cell_adhesion_molecules_(CAMs)
7.3*ECM-receptor_interaction

6.2*Protein_digestion_and_absorption
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Predicted

TCGA:LUAD, test set

Top 30 model terms:
20*HSA05414:DILATED_CARDIOMYOPATHY &
15.5*HSA05033:NICOTINE_ADDICTION N
15.5*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER 9
13.7*HSA05412:ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_(ARVC) &
o 11.7*HSA05223:NON-SMALL_CELL_LUNG_CANCER v
< _| 11.3*HSA05014:AMYOTROPHIC_LATERAL_SCLEROSIS_(ALS) K
- 11.1*HSA04974:PROTEIN_DIGESTION_AND_ABSORPTION e N
10.2*HSA04740:0LFACTORY_TRANSDUCTION
10.2*HSA05202: TRANSCRIPTIONAL_MISREGULATION_IN_CANCER &
9.5*HSA04115:P53_SIGNALING_PATHWAY %@0 FE .
8.7*HSA01522:ENDOCRINE_RESISTANCE N w I
8*HSA04360:AXON_GUIDANCE & L
7*HSA04512:ECM-RECEPTOR_INTERACTION P
0 6.6*HSA04216:FERROPTOSIS Rl &
™ _| 6.4*HSA05216:THYROID_CANCER &L vcﬁ\
- 5.3*HSA05217:BASAL_CELL_CARCINOMA QL
5.2*HSA04080:NEUROACTIVE_LIGAND-RECEPTOR_INTERACTION R
4. 7*HSA05219:BLADDER_CANCER -
4.1*HSA04020:CALCIUM_SIGNALING_PATHWAY ‘
4.1*HSA04520:ADHERENS_JUNCTION
3.6*HSA00512:MUCIN_TYPE_O-GLYCAN_BIOSYNTHESIS G .
2.6*HSA04137:MITOPHAGY_ANIMAL ey &
o 2.3*HSA04610:COMPLEMENT_AND_COAGULATION_CASCADES égzv & O/\v”
™ _| 2.1*HSA00533:GLYCOSAMINOGLYCAN_BIOSYNTHESIS_KERATAN_SULFATE 30 > ¢
- 1.2*HSA04514:CELL_ADHESION_MOLECULES_(CAMS)
0.6*HSA04950:MATURITY_ONSET_DIABETES_OF THE_YOUNG o
0*HSA05323:RHEUMATOID_ARTHRITIS 0&0
-0.2*HSA05320:AUTOIMMUNE_THYROID_DISEASE >
-0.8*HSA03022:BASAL_TRANSCRIPTION_FACTORS <
-0.9*HSA01200:CARBON_METABOLISM (¢
Q v
To) R ﬁg‘& S
N ® “N.folds=3
— Alpha=1
n=8246
o 9
k=47
RSS=589.92
AIC=52709.31
8 BIC=-21298
o | Rank R=0.76
Ln
-
—
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(ﬁ Q,V\/
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Supplementary Figure 1G Observed




TCGA:LUAD

2. 117 | 5% oo A AT

7*ECM-receptor_interaction
11.1*Protein_digestion_and_absorptic

—{

13.7*Arrhythmogenic_right_ventriculal

20*Dilated_cardiomyopathy

1.2*Cell_adhesion_molecules_(CAMs

15.5*Nicotine_addiction
4|-E 5.2*Neuroactive_ligand-receptor_inte
4.1*Calcium_signaling_pathway
2.3*Complement_and_coagulation_ce

4.1*Adherens_junction

. 8*Axon_guidance
-6.1*Chemokine_signaling_pathway

8.7*Endocrine_resistance
11.7*Non-small_cell_lung_cancer
15.5*Central_carbon_metabolism_in_

-1*mTOR_signaling_pathway

—

4.7*Bladder_cancer
6.4*Thyroid_cancer

-5.5*Tuberculosis

0*Rheumatoid_arthritis
10.2*Transcriptional_misregulation_in_
9.5*p53_signaling_pathway
—12.4*Alcoholism
2.6*Mitophagy_animal

5.3*Basal_cell_carcinoma

0.6*Maturity_onset_diabetes_of_the_\

2.1*Glycosaminoglycan_biosynthesis_
3.6*Mucin_type_O-glycan_biosynthe:s
-0.2*Autoimmune_thyroid_disease
6.6*Ferroptosis
11.3*Amyotrophic_lateral_sclerosis_(/

10.2*Olfactory_transduction

|
. .—?.—%'—T—H:l#r'—:—l_ll_—'ﬂ

-10.4*Metabolic_pathways
-34.9*Ribosome

-5.8*RNA_transport

—=

—7.8*Spliceosome

-18.8*Protein_processing_in_endoplz

-15.3*Ribosome_biogenesis_in_euka
-3.1*Oxidative_phosphorylation
-14.9*Proteasome

-23.2*Parkinson's_disease

™

-0.9*Carbon_metabolism

-3.6*RNA_degradation

-9.1*Aminoacyl-tRNA_biosynthesis

-0.8*Basal_transcription_factors
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Supplementary Figure 1H



Predicted
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Supplementary Figure 1l

TCGA:LUSC, test set

Top 30 model terms:

29.4*HSA05014:AMYOTROPHIC_LATERAL_SCLEROSIS_(ALS)
25.7*HSA05414:DILATED_CARDIOMYOPATHY N
23.2*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER

21.2*HSA04115:P53_SIGNALING_PATHWAY

18.4*HSA05217:BASAL_CELL_CARCINOMA

17.8*HSA04216:FERROPTOSIS

12.8*HSA05202: TRANSCRIPTIONAL_MISREGULATION_IN_CANCER

11.3*HSA04740:0LFACTORY_TRANSDUCTION

11.1*HSA05162:MEASLES &

9.9*HSA04977:VITAMIN_DIGESTION_AND_ABSORPTION & o &
9.9*HSA05223:NON-SMALL_CELL_LUNG_CANCER & &
9.6*HSA04512:ECM-RECEPTOR_INTERACTION 3 3 L7
9*HSA00512:MUCIN_TYPE_O-GLYCAN_BIOSYNTHESIS & & L7
8.5*HSA05216:THYROID_CANCER & & .
8.3*HSA04210:APOPTOSIS L -
8*HSA04974:PROTEIN_DIGESTION_AND_ABSORPTION 0 @ L7
7.8*HSA05033:NICOTINE_ADDICTION &
6.7*HSA04742:TASTE_TRANSDUCTION RO e
6.3*HSA04360:AXON_GUIDANCE @c&;& . 6@‘“
5.6*HSA04514:CELL_ADHESION_MOLECULES_(CAMS) w2 Kol Q@Q
4.8*HSA01522:ENDOCRINE_RESISTANCE > © g9
4.7*HSA04080:NEUROACTIVE_LIGAND-RECEPTOR_INTERACTION L <
4.4*HSA04211:LONGEVITY_REGULATING_PATHWAY ‘ o 5 Q@%’ﬁ
3.8*HSA04020:CALCIUM_SIGNALING_PATHWAY N <& S
3.5*HSA01524:PLATINUM_DRUG_RESISTANCE
3*HSA04137:MITOPHAGY_ANIMAL
3*HSA04919:THYROID_HORMONE_SIGNALING_PATHWAY N
2.9*HSA04530:TIGHT_JUNCTION N
2.6*HSA04070:PHOSPHATIDYLINOSITOL_SIGNALING_SYSTEM ©
2.2*HSA00500:STARCH_AND_SUCROSE_METABOLISM o
0%” &
S S
R N.folds=3
< Alpha=1
O n=7002
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ol k=77
RSS=445.85
AlC=42864.11
BIC=-18610
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0.6*Sallivary_secretion
~0.1*Serotonergic_synapse
6.7*Taste_transduction

é I . 7.8*Nicotine_addiction
4.7*Neuroactive_ligand-receptor_j
4,7— 3.8*Calcium_signaling_pathway
u F T 25.7+Dilated_cardiomyopathy

-0.3*Rap1_signaling_pathway

-3.5*Natural_killer_cell_mediated_
. 6.3*Axon_guidance
2*Adherens_junction
-0.1*Malaria
—7.4*Pathways_in_cancer
. 1.9*Complement_and_coagulation

11.3*Olfactory_transduction
-1.1*Phototransduction
29.4*Amyotrophic_lateral_sclerosi:
—2.2*Melanogenesis
—13.2*Tuberculosis
8.5*Thyroid_cancer
2.6*Phosphatidylinositol_signaling_
1.1*Synaptic_vesicle_cycle
2.9*Tight_junction
—2.5*Chemokine_signaling_pathw:
_E 3*Thyroid_hormone_signaling_pat
4.8*Endocrine_resistance

8.3*Apoptosis
‘E 23.2*Central_carbon_metabolism_

-3.6*Autophagy_animal
4.4*Longevity_regulating_pathway

9.9*Non-small_cell_lung_cancer
-16.6*mTOR_signaling_pathway
—3.9*Cytokine—cytokine_receptor_
21.2*p53_signaling_pathway
12.8*Transcriptional_misregulation
3*Mitophagy_animal
11.1*Measles
3.5*Platinum_drug_resistance
-3.4*TNF_signaling_pathway
-6.4*Toll-like_receptor_signaling_|
—2*Chagas_disease_(American_tr
9.9*Vitamin_digestion_and_absorf
0.6*Fat_digestion_and_absorption
2.2*Starch_and_sucrose_metaboli
0.5*Vasopressin-regulated_water_
17.8*Ferroptosis
—-3.7*Graft-versus—host_disease
1.1*Maturity_onset_diabetes_of_th
0.6*Other_glycan_degradation
9*Mucin_type_O-glycan_biosynthe
0*Nitrogen_metabolism
1.2*Alanine,_aspartate_and_glutar
- 18.4*Basal_cell_carcinoma
-11.1*Metabolic_pathways
-11.1*Spliceosome
-33.6*Ribosome
-11.6*Alcoholism
0.5*Herpes_simplex_infection
-25.9*Parkinson's_disease
-0.8*Cytosolic_DNA-sensing_patt
-3.4*Aminoacyl-tRNA_biosynthes
—1.5*Peroxisome
—0.5*Fatty_acid_metabolism
—6*Protein_export
-3.6*N-Glycan_biosynthesis
-12.1*Proteasome
-18.3*Ribosome_biogenesis_in_e
~13.2*Protein_processing_in_endc
—2.7*Carbon_metabolism
-0.5*Ubiquitin_mediated_proteolys
—-6.8*RNA_degradation
-1.3*Nucleotide_excision_repair
5.6*Cell_adhesion_molecules_(CA
— 9.6*ECM-receptor_interaction
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Supplementary Figure 1K

TCGA:QV, test set

Top 30 model terms:

95.5*HSA05014:AMYOTROPHIC_LATERAL_SCLEROSIS_(ALS) &2
82.5*HSA04115:P53_SIGNALING_PATHWAY NG
77.3*HSA04216:FERROPTOSIS
68.2*HSA05217:BASAL_CELL_CARCINOMA
63.3*HSA04211:LONGEVITY_REGULATING_PATHWAY o
52.5*HSA05216: THYROID_CANCER %38\
41.8*HSA05214:GLIOMA <
31.8*HSA05223:NON-SMALL_CELL_LUNG_CANCER N
30.8*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER <©
24.8*HSA05168:HERPES_SIMPLEX_INFECTION 3
21*HSA01524:PLATINUM_DRUG_RESISTANCE K2 P
18*HSA04137:MITOPHAGY_ANIMAL W .
17.7*HSA05220:CHRONIC_MYELOID_LEUKEMIA &
15.2*HSA05202: TRANSCRIPTIONAL_MISREGULATION_IN_CANCER N
14.2*HSA05212:PANCREATIC_CANCER
12.2*HSA04512:ECM-RECEPTOR_INTERACTION
12.1*HSA04010:MAPK_SIGNALING_PATHWAY
11.7*HSA05414:DILATED_CARDIOMYOPATHY o
11.5*HSA04071:SPHINGOLIPID_SIGNALING_PATHWAY
8.2*HSA05222:SMALL_CELL_LUNG_CANCER
7.9*HSA05162:MEASLES
7.5*HSA04722:NEUROTROPHIN_SIGNALING_PATHWAY & S AR
7.5*HSA04974:PROTEIN_DIGESTION_AND_ABSORPTION S e o o & AR 0
7.4*HSA05160:HEPATITIS_C
6.9*HSA04742:TASTE_TRANSDUCTION
6.6*HSA04972:PANCREATIC_SECRETION
4.5'HSA04610:COMPLEMENT_AND_COAGULATION_CASCADES <
2.7*HSA00533:GLYCOSAMINOGLYCAN_BIOSYNTHESIS”KERATAN SULE
2*HSAO407O PHOSPHATIDYLINOSITOL_SIGNALING(SYSTEM

o4 N.folds=3
Alpha=1
n=5188

k=76
RSS=823.03
AIC=34972.99
BIC=-8927
Rank R=0.65
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TCGA:QV

7.5*Neurotrophin_signaling_pathw:
11.5*Sphingolipid_signaling_pathw
63.3*Longevity_regulating_pathway
7.9*Measles
24.8*Herpes_simplex_infection
7.4*Hepatitis_C
12.1*MAPK_signaling_pathway
18*Mitophagy_animal
15.2*Transcriptional_misregulation_
52.5*Thyroid_cancer
68.2*Basal_cell_carcinoma
77.3*Ferroptosis
30.8*Central_carbon_metabolism_
31.8*Non-small_cell_lung_cancer
41.8*Glioma
17.7*Chronic_myeloid_leukemia
14.2*Pancreatic_cancer
8.2*Small_cell_lung_cancer
—2.1*Pathways_in_cancer
0*Prolactin_signaling_pathway
—6.4*ErbB_signaling_pathway
-6.2*Natural_killer_cell_mediated_
-21.8*VEGF_signaling_pathway
-10.2*HIF-1_signaling_pathway
-11.3*Non-alcoholic_fatty_liver_di:
~0.7*Toll-like_receptor_signaling_
-5.3*Cytokine-cytokine_receptor _i
—-8*AGE-RAGE_signaling_pathway
—20.2*FoxO_signaling_pathway
—11.2*Tuberculosis
—-40.3*TNF_signaling_pathway
-19.3*biocarta_wnt_pathway
-8*Hippo_signaling_pathway
-27.6*Melanogenesis
—41.4*Acute_myeloid_leukemia
—3.9*Signaling_pathways_regulatin
—6.3*Autophagy_animal
-10.5*Longevity_regulating_pathw:
-8.2*Fc_epsilon_RI_signaling_patt

-44.6*mTOR_signaling_pathway
-11*Rap1_signaling_pathway
11.7*Dilated_cardiomyopathy
-8.5*Graft-versus—host_disease
-14.9*Mineral_absorption
1.3*Salivary_secretion
6.6*Pancreatic_secretion
-8.7*Metabolic_pathways
-8.3*Glutathione_metabolism
-5.6*biocarta_shh_pathway
-8.8*Alcoholism
-13.1*Parkinson’s_disease
6.9*Taste_transduction
1.1*Morphine_addiction
—5.6*Peroxisome
—14*Fatty_acid_biosynthesis
—3.7*Fatty_acid_degradation
2*Phosphatidylinositol_signaling_s'
0.6*Other_glycan_degradation
1.4*Glycosphingolipid_biosynthesis
2.7*Glycosaminoglycan_biosynthe:
0.9*Mannose_type_O-glycan_bios
-3.8*Protein_processing_in_endop
-6.5*Proteasome
-10.8*Ribosome_biogenesis_in_et
-1.4*Spliceosome
-22.3*Ribosome

. 4.5*Complement_and_coagulation
12.2*ECM-receptor_interaction
7.5*Protein_digestion_and_absorp
21*Platinum_drug_resistance
0*Apoptosis
95.5*Amyotrophic_lateral_sclerosis
82.5*p53_signaling_pathway
-14.9*Apoptosis_multiple_species
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1L24 (1)
SLCO5AL (3)
IMY (0)
RGCC (0)
CAPNS (1)
BCL2L14 (1)
YY2 (0)
TSPAN10 (2)

ANG (1)
FAM2128 (NA)
LINC00305 (0)

ITGAV (2)
ABCG2 (1)
BCL2L2 (1)

ABCC10 (6)
CASP2 (0)
BCL2A1 (0)
SLC31A2 (0)
SLC22A16 (1)
SLCYAL (1)
CYP2A6 (2)
PPP1R1B (0)
RALBP1 (0)
ABCBS5 (2)
P73 (1)
SLC22A3 (2)

ERBB2IP (NA)

PMAIP1 (0)
GADD45B (1)
PGLYRP1 (2)
TP53AIP1 (0)

HMGA2 (0)

MDM4 (2)

RASSF1 (1)
GADD45A (0)

POU4F1 (2)

AQP10 (1)
USH2A (33)
TANCI (2)
NUCKST1 (0)
2ZNF420 (0)
GJB4 (3)
FBXO042 (0)
ACTLS (4)
SEZ6L (7)
NINJ1 (0)
DSEL (3)
STEAP3 (1)
UPK3A (0)
CTRL (0)
DNAHS6 (0)
SYT13 (1)
CLDN18 (3)
TDRD12 (0)

FHDC1 (1)

MMP28 (1)

NKX2-3 (1)

RAB44 (0)
LRRC2 (3)
TBC1DS (4)
PKDREJ (2)
ZNF385A (1)
SEMA4B (2)
SIGLECY (2)

FAM1888 (NA)
SAMDS (0)

C20RF40 (0)
ANKRDS53 (1)

C100RF90 (2)

ERVFRD-1 (1)
USP29 (5)
SPATCI (1)

FAM111A (5)
T™C7 (1)
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Predicted

1.30

1.25

1.20

1.15

1.10

TCGA:PAAD, test set

Top 30 model terms: L7

26.8*HSA05216: THYROID_CANCER &'& L -
23.6*HSA04115:P53_SIGNALING_PATHWAY QQQ 4
21.8*HSA05014:AMYOTROPHIC_LATERAL_SCLEROSIS_(ALS) v{-\’ .
20.8*HSA05220:CHRONIC_MYELOID_LEUKEMIA o ) <& .7
14.6*HSA04919: THYROID_HORMONE_SIGNALING_PATHWAY (ﬁO Qgi‘?
13.5*HSA05414:DILATED_CARDIOMYOPATHY o . N (F\/
10.9*HSA05168:HERPES_SIMPLEX_INFECTION O@‘?
6.5*HSA05214:GLIOMA @;@Q& <0
6.1*HSA00512:MUCIN_TYPE_O-GLYCAN_BIOSYNTHESIS C q/% E
4.8*HSA03040:SPLICEOSOME &K
3.1*HSA00533:GLYCOSAMINOGLYCAN_BIOSYNTHESIS_KERATAN_SULFATE Q)‘?‘
2.9*HSA03460:FANCONI_ANEMIA_PATHWAY Qgg’ NS
2.4*HSA03022:BASAL_TRANSCRIPTION_FACTORS %’
2*HSA05217:BASAL_CELL_CARCINOMA L
1.1*HSA04211:LONGEVITY_REGULATING_PATHWAY
0.7*HSA04512:ECM-RECEPTOR_INTERACTION
0.3*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER
0.2*HSAO05033:NICOTINE_ADDICTION
0.1*HSA05219:BLADDER_CANCER
—-0.2*HSA00970:AMINOACYL-TRNA_BIOSYNTHESIS
-0.6*HSA04668: TNF_SIGNALING_PATHWAY N A
—-0.7*HSA04964:PROXIMAL_TUBULE_BICARBO! RECLAI @
-1.9*HSA04670:LEUKOCYTE_TRANSENDOTHELIAL MIGR s
—-2.3*HSA05322:SYSTEMIC_LUPUS_ERYTHEMATOSUS
—-2.7*HSA05034:ALCOHOLISM
—-2.7*HSA04744:PHOTOTRANSDUCTION K
—-2.8*HSA04062:CHEMOKINE_SIGNALING_PATHWAY <
—3.3*HSA04978:MINERAL_ABSORPTIOQ;\
-3.7*HSA04120:UBIQUITIN_MEDIATED? PROTEOLYSIS
—-4.4*HSA05152: TUBERCULOSIS

N.folds=3
$ S° Alpha=1
n=7171
k=44
RSS=657.16
AIC=46618.88
,\/ﬁé& BIC=-16721
Rank R=0.61

1.0 1.1 1.2 1.3 1.4

Observed
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Supplementary Figure 1N
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ITGAV (4)

ITGB3 (1)
SLC22A16 (2)

TFDP2 (5)
PLAGL1 (1)

CCND2 (3)

UHRF2 (1)
GADD45A (1)

IMY (17)

SNAI2 (0)

RP11-123B3.6 (NA)

-

o

C100RF90 (5)

SIGLEC (6)
FAM188B (NA)

SAMDS (0)
ERBB2IP (NA)

MLLT4 (NA)
KIAA1549 (3)

TRAK1 (5)
SLCO5AL (4)

CCND1 (2)

GA:PAAD

TP73 (3)
RUNX3 (3)
PPPLRI1B (1)

—6.9*Pathways_in_cancer
14.6*Thyroid_hormone_signaling_pathy
—-8.1*Toll-like_receptor_signaling_pathy
—-5.1*Chagas_disease_(American_trypz
—-0.6*TNF_signaling_pathway
-5.1*Osteoclast_differentiation
—4.4*Tuberculosis
-5*Ras_signaling_pathway
-2.8*Chemokine_signaling_pathway
-1.9*Leukocyte_transendothelial_migra
0.1*Bladder_cancer
20.8*Chronic_myeloid_leukemia
6.5*Glioma
26.8*Thyroid_cancer
-3.3*Mineral_absorption
—0.7*Proximal_tubule_bicarbonate_recl
—2.7*Phototransduction
21.8*Amyotrophic_lateral_sclerosis_(Al
23.6*p53_signaling_pathway
0.3*Central_carbon_metabolism_in_cal
1.1*Longevity_regulating_pathway
2*Basal_cell_carcinoma
10.9*Herpes_simplex_infection
—6.1*Cytokine—cytokine_receptor_inter:
3.1*Glycosaminoglycan_biosynthesis_k
6.1*Mucin_type_O-glycan_biosynthesi
—2.7*Alcoholism
-2.3*Systemic_lupus_erythematosus
—22.5*Metabolic_pathways
4.8*Spliceosome
-23.2*Ribosome
2.9*Fanconi_anemia_pathway
—3.7*Ubiquitin_mediated_proteolysis
2.4*Basal_transcription_factors
—13.5*Protein_processing_in_endoplas
—8.3*Proteasome
—21.3*Parkinson's_disease
-0.2*Aminoacyl-tRNA_biosynthesis
-10.8*Carbon_metabolism
13.5*Dilated_cardiomyopathy
0.2*Nicotine_addiction

0.7*ECM-receptor_interaction



Predicted

TCGA:PRAD, test set

Top 30 model terms:

17.9*HSA05414:DILATED_CARDIOMYOPATHY
16.3*HSA05412:ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_(ARVC) <
15.9*HSA00512:MUCIN_TYPE_O-GLYCAN_BIOSYNTHESIS
10.2*HSA05033:NICOTINE_ADDICTION

10.1*HSA04919: THYROID_HORMONE_SIGNALING_PATHWAY
8.7*HSA04115:P53_SIGNALING_PATHWAY .
7.7*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER {9‘?
7.4*HSA05202: TRANSCRIPTIONAL_MISREGULATION_IN_CANCER o
6.3*HSA04512:ECM-RECEPTOR_INTERACTION
6*HSA05215:PROSTATE_CANCER
5.9*HSA01522:ENDOCRINE_RESISTANCE
4.8*HSA05014:AMYOTROPHIC_LATERAL_SCLEROSIS_(ALS)
3.5*HSA05217:BASAL_CELL_CARCINOMA
2.6*HSA05216:THYROID_CANCER
2.5*HSA00562:INOSITOL_PHOSPHATE_METABOLISM
2*HSA04020:CALCIUM_SIGNALING_PATHWAY
2*HSA05223:NON-SMALL_CELL_LUNG_CANCER
1.8*HSA04360:AXON_GUIDANCE
1.8*HSA04080:NEUROACTIVE_LIGAND-RECEPTOR_INTERACTION
1.1*HSA04514:CELL_ADHESION_MOLECULES_(CAMS)
0.9*HSA05213:ENDOMETRIAL_CANCER
0.2*HSA04610:COMPLEMENT_AND_COAGULATION_CASCADES
0*HSA05220:CHRONIC_MYELOID_LEUKEMIA
-0.2*HSA00190:OXIDATIVE_PHOSPHORYLATION
-0.8*HSA03040:SPLICEOSOME
-1.1*HSA05320:AUTOIMMUNE_THYROID_DISEASE >
-1.6*HSA04727:GABAERGIC_SYNAPSE
-1.6*HSA04726:SEROTONERGIC_SYNAPSE
—-3.2*HSA04060:CYTOKINE-CYTOKINE_RECEPTOR_INTERACT]
—-5.5*HSA05034:ALCOHOLISM ©

1.10
I

1.05
I

1.00
I

0.95
I

0.90
I

0.85
I

N.folds=3
Alpha=1
n=4721
k=38 ?§V
RSS=447.57
AIC=28890.19
BIC=-10809
Rank R=0.67

1.0 1.1

Supplementary Figure 10 Observed
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Supplementary Figure 1P

MYBPC2 (4)
MYBPC3 (2)

TNNT2 (0)

SLN (0)
MYHS (3)

MYH6 (5)

MYH3 (1)

ITGAG (2)

ITGB4 (3)

ITGB3 (0)

SHC3 (1)

SHC2 (1)

ACTN2 (0)

ITGB5 (1)

ITGAL (0)

PXN (2)

VCL (0)
TLN1 (2)

ACAN (6)

KERA (1)
ITGAD (1)

ITGALL (2)
ITGA10 (1)
LAMBL (6)
LAMC2 (1)

LAMAL (5)

ITGB6 (3)
ITGAE (1)
COL6A3 (8)

LAMCS (4)

LAMA2 (5)
COL17A1 (3)

TCGA:PRAD

10.2*Nicotine_addiction

0.9*Endometrial_cancer

5.9*Endocrine_resistance
0*Chronic_myeloid_leukemia

2*Non-small_cell_lung_cancer

6*Prostate_cancer

7.7*Central_carbon_metabolism_in_

1.8*Axon_guidance

0.2*Complement_and_coagulation_c
—1.6*Serotonergic_synapse

4.8*Amyotrophic_lateral_sclerosis_(/

2.6*Thyroid_cancer

-1.6*GABAergic_synapse

-5.5*Alcoholism

15.9*Mucin_type_O-glycan_biosyntt
—3.2*Cytokine—cytokine_receptor_in
2.5*Inositol_phosphate_metabolism
7.4*Transcriptional_misregulation_in
8.7*p53_signaling_pathway
3.5*Basal_cell_carcinoma
—1.1*Autoimmune_thyroid_disease

—-17.1*Metabolic_pathways

—-35.3*Ribosome

-0.8*Spliceosome

—-21.8*Parkinson's_disease
—15.7*Protein_processing_in_endop
—11.1*Ribosome_biogenesis_in_euk

—0.2*Oxidative_phosphorylation

—9.6*Proteasome
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16.3*Arrhythmogenic_right_ventricul
17.9*Dilated_cardiomyopathy
1.1*Cell_adhesion_molecules_(CAM

6.3*ECM-receptor_interaction

1.8*Neuroactive_ligand-receptor_int
2*Calcium_signaling_pathway

10.1*Thyroid_hormone_signaling_pa



Predicted
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Supplementary Figure 1Q

TCGA:SKCM, test set

Top 30 model terms:

17.3*HSA05414:DILATED_CARDIOMYOPATHY &
15.9*HSA05033:NICOTINE_ADDICTION «©
15.1*HSA04974:PROTEIN_DIGESTION_AND_ABSORPTION &
14.8*HSA04360:AXON_GUIDANCE N4

12.2*HSA05412:ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_(ARVC)
11.3*HSA05205:PROTEOGLYCANS_IN_CANCER
9.5*HSA04610:COMPLEMENT_AND_COAGULATION_CASCADES
9.5*HSA04080:NEUROACTIVE_LIGAND-RECEPTOR_INTERACTION
8.3*HSA04010:MAPK_SIGNALING_PATHWAY
7.5*HSA04740:0LFACTORY_TRANSDUCTION
5.8*HSA04020:CALCIUM_SIGNALING_PATHWAY
4.9*HSA04512:ECM-RECEPTOR_INTERACTION
3.3*HSA01522:ENDOCRINE_RESISTANCE

3*HSAO00830:RETINOL_METABOLISM %@
2.9*HSA01521:EGFR_TYROSINE_KINASE_INHIBITOR_RESISTANCE QQ*Q‘
2.4*HSA04976:BILE_SECRETION &
2.3*HSA00982:DRUG_METABOLISM_CYTOCHROME_P450 A
0.7*HSA03320:PPAR_SIGNALING_PATHWAY Eg

—-0.2*HSA04120:UBIQUITIN_MEDIATED_PROTEOLYSIS
—-1.3*HSA03420:NUCLEOTIDE_EXCISION_REPAIR
—-2.1*HSA00970:AMINOACYL-TRNA_BIOSYNTHESIS

—-8.9*HSA03040:SPLICEOSOME

—-12.1*HSA05034:ALCOHOLISM

—-12.1*HSA03013:RNA_TRANSPORT
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SLC8AL (48)

MYH3 (48)

SRI (1)

PTK2 (10)

CAV1 (3)

ITGB3 (21)

SHC2 (9)

ITGB5 (19)

ITGAL (23)

ACTN2 (26)

VCL (11)

PXN (5)

TLN1 (22)

NTN4 (19)

LAMBL1 (22)

LAMC2 (23)

LAMAL (54)

ITGAX (44)

ITGB6 (15)

ITGAS (38)

ITGAL (38)

ITGAD (40)

ITGA11 (30)

ITGAL0 (26)

ITGAE (29)

PARVB (7)

TCGA:SKCM

LAMB4 (54)

LAMA2 (70)

LAMCS (22)

4.9*ECM-receptor_interaction
15.1*Protein_digestion_and_absorption
12.2*Arrhythmogenic_right_ventricular_c
17.3*Dilated_cardiomyopathy
14.8*Axon_guidance
8.3*MAPK_signaling_pathway
2.9*EGFR_tyrosine_kinase_inhibitor_res
3.3*Endocrine_resistance
11.3*Proteoglycans_in_cancer
9.5*Complement_and_coagulation_casc:
15.9*Nicotine_addiction
9.5*Neuroactive_ligand-receptor_interac
5.8*Calcium_signaling_pathway
2.4*Bile_secretion
0.7*PPAR_signaling_pathway
2.3*Drug_metabolism_cytochrome_P45C
3*Retinol_metabolism
7.5*Olfactory_transduction
—12.1*Alcoholism
—28.1*Parkinson's_disease
—-15.2*Protein_processing_in_endoplasm
—2.1*Aminoacyl-tRNA_biosynthesis
-1.3*Nucleotide_excision_repair
—0.2*Ubiquitin_mediated_proteolysis
—-36.5*Ribosome
—14.4*Proteasome
—22.4*Ribosome_biogenesis_in_eukaryo
—12.1*RNA_transport

—8.9*Spliceosome



MB(union), test set

Top 30 model terms:

35.6*HSA04919: THYROID_HORMONE_SIGNALING_PATHWAY
20.7*HSA05412:ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_(ARVC)

14.7*HSA05202: TRANSCRIPTIONAL_MISREGULATION_IN_CANCER
14.6*HSA04340:HEDGEHOG_SIGNALING_PATHWAY

14.4*HSA04520:ADHERENS_JUNCTION

13.2*HSA04115:P53_SIGNALING_PATHWAY

12.9*HSA05217:BASAL_CELL_CARCINOMA &
11.2*HSA05203:VIRAL_CARCINOGENESIS <&
10.6*HSA04330:NOTCH_SIGNALING_PATHWAY Qg\p
7.1*HSA05414:DILATED_CARDIOMYOPATHY {3)@ R
6.6*HSA04310:WNT_SIGNALING_PATHWAY &
6.5*HSA05215:PROSTATE_CANCER &
4.3*HSA04610:COMPLEMENT_AND_COAGULATION_CASCADES < Q@/

0.90
I

2.7*HSA00512:MUCIN_TYPE_O-GLYCAN_BIOSYNTHESIS o
1.2*HSA04110:CELL_CYCLE /\Qy 43’
1*HSA05169:EPSTEIN-BARR_VIRUS_INFECTION ©
O.G*HSAOOGOliGLYCOSPHINGOLIPID_BIOSYNTHESIS_LACTO_A\/ND_NEQg@C
—0.3*HSA05133:PERTUSSIS §®
—1.1*HSA04062:CHEMOKINE_SIGNALING_PATHWA% Qofb\’
—2.8*HSA05144:MALARIA é&
—-3*HSA04726:SEROTONERGIC_SYNAPSE > N 9
-3.4*HSA04060:CYTOKINE-CYTOKINE_RECEPTOR_INTERA( ’.‘
—-3.8*HSA01200:CARBON_METABOLISM oo 53
-5.5*HSA04150:MTOR_SIGNALING_PATHWAY < o«
—6.9*"HSA04964:PROXIMAL_TUBULE_BICARBONATE_R
—7.7*HSA00970:AMINOACYL—TRNA_BIOSYNTHESJ\/
-11.8*HSA01100:METABOLIC_PATHWAYS X
—15*HSA04141:PROTEIN_PROCESSING_I%@
—-15.4*HSA05012:PARKINSON'S_DISEASE -
—34*HSA03010:RIBOSOME

Predicted
0.75 0.80 0.85
| | |

0.70
I

0.65
I

N.folds=3
Alpha=1
n=2147

k=32
RSS=311.91
AIC=12409.6
BIC=-3835
Rank R=0.63

0.6 0.7 0.8 0.9

Observed
Supplementary Figure 1S

1.0

11




Trn [ T

Supplementary Figure 1T

GLI3 (1)

GLI1 (0)

GLI2 (5)

R

DACT1 (0)

ARR3 (0)

SAG (0)

MAMLD1 (0)

TLN1 (0)

ITGAE (0)

COL17A1 (0)

ITGA2B (0)

NTN4 (0)

ITGB4 (1)

ITGA6 (0)

CDH3 (0)

FAT2 (5)

CD44 (0)

CTNNBL1 (41)

SRC (1)

CDH1 (1)

NCOR2 (2)

CREBBP (17)

TLEL (1)

SNAI1 (0)

ABCG2 (1)

BCL3 (0)

SNAI2 (0)

RUNX3 (0)

PPP1R1B (0)

CCND1 (0)

e R

35.6*Thyroid_hormone_signaling_pathw
6.5*Prostate_cancer
11.2*Viral_carcinogenesis
14.7*Transcriptional_misregulation_in_c:
1.2*Cell_cycle
1*Epstein—Barr_virus_infection
13.2*p53_signaling_pathway
-2.8*Malaria
-0.3*Pertussis
-1.1*Chemokine_signaling_pathway
4.3*Complement_and_coagulation_casc
—-3*Serotonergic_synapse
-3.4*Cytokine—cytokine_receptor_intera
10.6*Notch_signaling_pathway
-34*Ribosome
-11.8*Metabolic_pathways
2.7*Mucin_type_O-glycan_biosynthesis
0.6*Glycosphingolipid_biosynthesis_lact
—6.9*Proximal_tubule_bicarbonate_recla
-15.4*Parkinson's_disease
-15*Protein_processing_in_endoplasmit
=7.7*Aminoacyl-tRNA_biosynthesis
-3.8*Carbon_metabolism
20.7*Arrhythmogenic_right_ventricular_c
7.1*Dilated_cardiomyopathy
14.4*Adherens_junction
6.6*Wnt_signaling_pathway
12.9*Basal_cell_carcinoma
-5.5*mTOR_signaling_pathway

14.6*Hedgehog_signaling_pathway





