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Functional enrichement analysis of pathways involved in the development of SARD-
ILD and in disease subgroups

Whole cohort
Genes union (KEGG, p 0.01)

Genes Union: top 20 enriched terms

Proteoglycans in cancer 97 targets
Pathways in cancer 194 targets
70 targets

FoxO signaling pathway

49 targets

Colorectal cancer

Autophagy - animal 68 targets

Small cell lung cancer 52 targets

Renal cell carcinoma 41 targets

Focal adhesion 87 targets

AGE-RAGE signaling pathway in diabetic

complications 56 targets

Prostate cancer 51 targets

Glioma 43 targets

Term Name

Longevity regulating pathway 52 targets

Thyroid hormone signaling pathway 62 targets

Shigellosis 100 targets

Cell cycle 58 targets

Chronic myeloid leukemia 41 targets

Protein processing in endoplasmic

reticulum 77 targets

p53 signaling pathway 39 targets

Pathways of neurodegeneration - multiple

diseases 171 targets

HIF-1 signaling pathway 51 targets

-log10(FDR)
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Whole cohort

Pathway union (KEGG, p 0.01)

Pathways Union
significant miRNA-Term clusters (-log10(FDR))

e Y

hsa-let-7i-5p

hsa-miR-29a-3p
hsa-miR-145-5p

hsa-miR-142-5p
hsa-miR-1908-5p

hsa-miR-223-3p

Cellular senescence

Hippo signaling pathway

Adherens junction

Cushing syndrome

Ubiquitin mediated proteolysis

Yersinia infection

Oxytocin signaling pathway

Bladder cancer

ErbB signaling pathway

Parathyroid hormone synthesis, secretion and action
Long-term potentiation

Circadian rhythm

Regulation of actin cytoskeleton

HIF-1 signaling pathway

Human cytomegalovirus infection
Oocyte meiosis

TGF-beta signaling pathway
Neurotrophin signaling pathway
Shigellosis

Hepatocellular carcinoma

Glioma

Platinum drug resistance

Colorectal cancer

Human papillomavirus infection
AGE-RAGE signaling pathway in diabetic complications
Small cell lung cancer

p53 signaling pathway

AMPK signaling pathway

Thyroid hormone signaling pathway
Chronic myeloid leukemia
Spinocerebellar ataxia

mTOR signaling pathway

Protein processing in endoplasmic reticulum
Cell cycle

Prostate cancer

Hepatitis B

Longevity regulating pathway
Proteoglycans in cancer

FoxO signaling pathway

Pathways in cancer

PI3K-Akt signaling pathway

Focal adhesion

Alzheimer disease

Amoebiasis

Measles

Gastric cancer

Prolactin signaling pathway
Melanoma

Alcoholism

Huntington disease

Salmonella infection

Transcriptional misregulation in cancer
Endometrial cancer

Hepatitis C

Kaposi sarcoma-associated herpesvirus infection
ECM-receptor interaction
Non-alcoholic fatty liver disease
Endocrine resistance

Signaling pathways regulating pluripotency of stem cells
Apoptosis - multiple species
MicroRNAs in cancer

Renal cell carcinoma

Relaxin signaling pathway

Viral carcinogenesis

Autophagy - animal

Apoptosis

Pathways of neurodegeneration - multiple diseases
Fluid shear stress and atherosclerosis
Pancreatic cancer

Breast cancer

EGFR tyrosine kinase inhibitor resistance
Protein digestion and absorption

Autoimmune ILD miRNomes



Sanchez Pernaute O, et al. Autoimmune ILD miRNomes

Whole cohort
Genes union (MSigDB p 0.01)

Genes Union: top 13 enriched terms

HALLMARK_TNFA_SIGNALING_VIA_NFKB 105 targets
HALLMARK_MTORC1_SIGNALING 98 targets
75 targets

HALLMARK_UV_RESPONSE_DN

91 targets

HALLMARK_G2M_CHECKPOINT

HALLMARK_E2F_TARGETS 95 targets

HALLMARK_MITOTIC_SPINDLE 91 targets

HALLMARK_TGF_BETA_SIGNALING 33 targets

Term Name

HALLMARK_MYC_TARGETS_V1 96 targets

52 targets

HALLMARK_UNFOLDED_PROTEIN_RESPONSE

HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION 81 targets

HALLMARK_ANDROGEN_RESPONSE 45 targets

HALLMARK_PI3K_AKT_MTOR_SIGNALING 50 targets

HALLMARK_HYPOXIA 81 targets

4
-log10(FDR)
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Whole cohort
Pathway union (MSigDB p 0.01)

Pathways Union
significant miRNA-Term clusters (-log10(FDR))

HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION 6
HALLMARK_UV_RESPONSE_DN

HALLMARK_ANDROGEN_RESPONSE 5
HALLMARK_TNFA_SIGNALING_VIA NFKB
HALLMARK_ANGIOGENESIS 4
HALLMARK_G2M_CHECKPOINT
HALLMARK_MTORC1_SIGNALING 3
HALLMARK_MYC_TARGETS_V1
HALLMARK_TGF_BETA_SIGNALING 2
HALLMARK_PI3K_AKT MTOR_SIGNALING

HALLMARK_E2F _TARGETS 1
HALLMARK_MITOTIC_SPINDLE I
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Early disease
Genes Union (KEGG, p 0.01)

Genes Union: top 20 enriched terms

Bacterial invasion of epithelial cells 19 targets
Adherens junction 18 targets
Proteoglycans in cancer 31 targets
Thyroid hormone signaling pathway 22 targets
Ubiquitin mediated proteolysis 22 targets
Pathways in cancer 56 targets
FoxO signaling pathway 21 targets
Cell cycle 19 targets
mTOR signaling pathway 23 targets
[0)
g MicroRNAs in cancer 36 targets
z
€ .
5 Autophagy - animal 20 targets
|_
Whnt signaling pathway 22 targets
Protein processing in endop!asmic 24 targets
reticulum
Oxytocin signaling pathway 21 targets
Glutamatergic synapse 17 targets
Apelin signaling pathway 19 targets
Regulation of actin cytoskeleton 26 targets
Insulin signaling pathway 20 targets
Colorectal cancer 14 targets
Salmonella infection 30 targets
0 1 2 3 4 5
-log10(FDR)
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Early disease
Genes union (MSigDB, p 0.01)

Genes Union: top 10 enriched terms

HALLMARK_ANDROGEN_RESPONSE 25 targets

38 targets

HALLMARK_MITOTIC_SPINDLE

HALLMARK_G2M_CHECKPOINT 36 targets

20 targets

HALLMARK_PROTEIN_SECRETION

HALLMARK_TGF_BETA_SIGNALING 14 targets

Term Name

HALLMARK_MYC_TARGETS_V1 36 targets

HALLMARK_UV_RESPONSE_DN 26 targets

HALLMARK_MTORC1_SIGNALING 32 targets

31 targets

HALLMARK_IL2_STAT5_SIGNALING

HALLMARK_E2F _TARGETS 31 targets

2
-log10(FDR)
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Vascular phenotype
Genes union (KEGG, p 0.01)

Genes Union: top 20 enriched terms

Hippo signaling pathway 34 targets
Circadian rhythm 12 targets
Apoptosis 30 targets
Viral carcinogenesis 43 targets
Thyroid hormone signaling pathway 27 targets
Pathways in cancer 72 targets
Non-small cell lung cancer 19 targets
Platinum drug resistance 18 targets
Autophagy - animal 27 targets
Q
g Neurotrophin signaling pathway 24 targets
=z
% Fluid shear stress and atherosclerosis 27 targets
l—
Chronic myeloid leukemia 18 targets
Adherens junction 18 targets
Ubiquitin mediated proteolysis 26 targets
Cellular senescence 35 targets
Alzheimer disease 57 targets
Amyotrophic lateral sclerosis 55 targets
Longevity regulating pathway 21 targets
Endometrial cancer 15 targets
AMPK signaling pathway 24 targets
0 1 2 3 4 5

-log10(FDR)
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Vascular phenotype
Pathway union (KEGG, p 0.01)

Pathways Union
significant miRNA-Term clusters (-log10(FDR))

hsa-miR-320c
hsa-miR-320d
hsa-miR-10a-5p
hsa-miR-10b-5p

Hippo signaling pathway

T cell receptor signaling pathway
Thyroid hormone signaling pathway
MAPK signaling pathway

PD-L1 expression and PD-1 checkpoint pathway in cancer
Ubiquitin mediated proteolysis
Circadian rhythm

Neurotrophin signaling pathway

Human cytomegalovirus infection
C-type lectin receptor signaling pathway
Hepatitis B

FoxO signaling pathway

Platinum drug resistance

Cellular senescence

Viral carcinogenesis

Apoptosis

Pathways in cancer

Breast cancer

Hepatocellular carcinoma

Endometrial cancer

Non-small cell lung cancer

Cell cycle

Glioma

Oxytocin signaling pathway

PI3K-Akt sighaling pathway
Proteoglycans in cancer

Pancreatic cancer

Alcoholism

Mitophagy - animal

Chronic myeloid leukemia

p53 signaling pathway

MicroRNAs in cancer

Endocrine resistance

Melanoma

Bladder cancer

Prostate cancer

Alzheimer disease

Adrenergic signaling in cardiomyocytes
Pathways of neurodegeneration - multiple diseases
AMPK signaling pathway

Hippo signaling pathway - multiple species
Oxidative phosphorylation

Amyotrophic lateral sclerosis

Human T-cell leukemia virus 1 infection
Colorectal cancer
Vasopressin-regulated water reabsorption
Longevity regulating pathway

mTOR signaling pathway

Adherens junction

Epithelial cell signaling in Helicobacter pylori infection
Fluid shear stress and atherosclerosis
Transcriptional misregulation in cancer
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Vascular phenotype
Genes union (MSigDB, p 0.01)

Genes Union: top 11 enriched terms

HALLMARK_E2F _TARGETS 48 targets

HALLMARK_MYC_TARGETS_V1 48 targets

HALLMARK_MITOTIC_SPINDLE 45 targets

HALLMARK_G2M_CHECKPOINT 44 targets

HALLMARK_PROTEIN_SECRETION 22 targets
)
S
©
z HALLMARK_UV_RESPONSE_DN 30 targets
5
'_

HALLMARK_TGF_BETA_SIGNALING 15 targets

HALLMARK_DNA_REPAIR 32 targets
HALLMARK_ P53 PATHWAY 37 targets
HALLMARK_MTORC1_SIGNALING 36 targets
HALLMARK_ANDROGEN_RESPONSE 20 targets
0 1 2 3 4
-log10(FDR)
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Progressing cases
Genes union (KEGG, p 0.01)

Genes Union: top 20 enriched terms

Ubiquitin mediated proteolysis 105 targets

Proteoglycans in cancer 145 targets

Pathways in cancer 305 targets

Autophagy - animal 103 targets
Shigellosis 166 targets
Focal adhesion 137 targets
Salmonella infection 168 targets
Colorectal cancer 67 targets
Cell cycle 90 targets
8 Protein processing in endoplasmic
] reticulum 124 targets
P4
g Renal cell carcinoma 56 targets
|—
Amyotrophic lateral sclerosis 227 targets
Pathways of neurodegeneration -d multiple 286 targets
iseases
p53 signaling pathway 58 targets
Alzheimer disease 233 targets
FoxO signaling pathway 93 targets
Prostate cancer 71 targets
Hippo signaling pathway 104 targets
Chronic myeloid leukemia 58 targets
Adherens junction 58 targets
12 16
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-log10(FDR)
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Progressing cases
(Pathways union, KEGG p 0.01)

Pathways Union
significant mIRNA-Term clusters (-log10(FDR))
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Progressing cases
Genes union (MSigDB, p 0.01)

Genes Union: top 19 enriched terms

HALLMARK_UV_RESPONSE_DN 121 targets
HALLMARK_MTORC1_SIGNALING 159 targets
HALLMARK_G2M_CHECKPOINT 154 targets
HALLMARK_PROTEIN_SECRETION 82 targets
HALLMARK_MITOTIC_SPINDLE 155 targets
159 targets

HALLMARK_E2F TARGETS

159 targets

HALLMARK_MYC_TARGETS_V1

77 targets

HALLMARK_ANDROGEN_RESPONSE

HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION 137 targets

HALLMARK_TGF_BETA_SIGNALING 47 targets

Term Name

135 targets

HALLMARK_P53_PATHWAY

HALLMARK_TNFA_SIGNALING_VIA_NFKB 141 targets

HALLMARK_UNFOLDED_PROTEIN_RESPONSE 75 targets

HALLMARK_HYPOXIA 130 targets
HALLMARK_APOPTOSIS 112 targets
HALLMARK_MYC_TARGETS_V2 41 targets

HALLMARK_ADIPOGENESIS 121 targets

HALLMARK_HEDGEHOG_SIGNALING 25 targets

HALLMARK_GLYCOLYSIS 122 targets

-log10(FDR)
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