
Supplementary material 

 

Supplementary Tables 

 

Table S1. Illustrated the multivariable survival analysis results of miRNAs.  

 

Table S2. Illustrated the multivariable survival analysis results of these prognostic miRNAs 

targeted genes.  

 

Table S3. Showed the GSEA results of c2 (c2.all.v6.1. symbols) reference gene sets for higher 

risk groups in those patients who are suffering from STAD.  

 

Table S4. Showed the GSEA results of c5 (c5.all.v6.1.symbols) reference gene sets for higher  

risk groups in those patients suffering from STAD.  

 

 

Supplementary Figures 

 

Figure S1. Directed acyclic graph of miRNA-targeted gene that generated by BiNGO.  

 

Figure S2. Protein–protein interaction networks of miRNA-targeted gene that generated by 

SRTING.  

 

Figure S3. Gene-gene interaction networks of miRNA-targeted gene that generated by 

GeneMANIA. 
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negative regulation of chemotaxisnegative regulation of cell migration

regulation of cell adhesion mediated by 
integrin

positive regulation of cell proliferation

regulation of cell proliferation

regulation of mesenchymal cell 
proliferation

positive regulation of T cell activation

positive regulation of leukocyte 
chemotaxis

positive regulation of positive chemotaxis

regulation of monocyte chemotaxis

positive regulation of cell migration

regulation of T cell chemotaxis

positive regulation of monocyte 
chemotaxis

positive regulation of T cell chemotaxis

positive regulation of smooth muscle 
cell migration positive regulation of chemotaxis

regulation of leukocyte chemotaxis

regulation of leukocyte migration

negative regulation of vascular wound 
healing

positive regulation of inflammatory 
response

regulation of inflammatory response

regulation of blood coagulation

positive regulation of peptide hormone 
secretion

regulation of actin filament bundle 
assembly

negative regulation of DNA damage 
response, signal transduction by p53 

class mediator 

negative regulation of hormone secretion

negative regulation of cytoskeleton 
organization

positive regulation of secretion

regulation of localization

negative regulation of cellular 
component movement 

positive regulation of response to 
stimulus

positive regulation of cellular component 
movement

negative regulation of cell adhesion 
mediated by integrin 

positive regulation of cell-substrate 
adhesion

positive regulation of cell-matrix 
adhesion

regulation of locomotion

ribosomal protein S6 kinase activity

insulin-like growth factor receptor activity

ADP binding

GTP binding

negative regulation of cell differentiation

positive regulation of smooth muscle 
cell proliferation 

positive regulation of cellular component 
organization

negative regulation of cellular 
component organization 

negative regulation of transforming 
growth factor beta receptor signaling 

pathway

regulation of receptor-mediated 
endocytosis

regulation of actin cytoskeleton 
organization

regulation of actin filament 
polymerization

regulation of microtubule-based process
regulation of actin filament-based 

process

regulation of endocytosis
regulation of epithelial cell proliferation

regulation of cell communication

regulation of signaling process

regulation of cellular component 
organization

regulation of cellular process

regulation of cell-substrate junction 
assembly

positive regulation of protein 
polymerization

regulation of protein complex assembly

regulation of organelle organization

positive regulation of growth

positive regulation of epithelial to 
mesenchymal transition 

positive regulation of cell development

regulation of developmental growth
regulation of mast cell apoptosis

positive regulation of cell differentiation

regulation of developmental process

regulation of leukocyte activation

positive regulation of cell death

negative regulation of programmed cell 
death

regulation of muscle organ development

positive regulation of leukocyte activation
positive regulation of developmental 

growth
positive regulation of osteoblast 

differentiation

regulation of skeletal muscle tissue 
growth

regulation of lymphocyte activation

positive regulation of skeletal muscle 
tissue growth 

regulation of skeletal muscle tissue 
development

regulation of myeloid cell differentiation

positive regulation of striated muscle 
tissue development 

regulation of NK T cell differentiation

negative regulation of neuron apoptosis

positive regulation of lymphocyte 
activation

positive regulation of skeletal muscle 
tissue development 

regulation of T cell activation

regulation of apoptosis

regulation of epithelial to mesenchymal 
transition

positive regulation of cell 
morphogenesis involved in 

differentiation

regulation of growth

negative regulation of growth

positive regulation of lymphocyte 
differentiation

ceramide metabolic process

negative regulation of endopeptidase 
activity

positive regulation of cell growth

positive regulation of protein complex 
disassembly

regulation of programmed cell death

regulation of hydrolase activity

positive regulation of hydrolase activity

regulation of myeloid cell apoptosis

positive regulation of programmed cell 
death

regulation of phosphatase activity

regulation of system process

regulation of cell growth

negative regulation of cell death

regulation of cell morphogenesis 
involved in differentiation 

positive regulation of phosphatase 
activity

regulation of cell development

regulation of organ growth

regulation of cell death

positive regulation of T cell differentiation

positive regulation of alpha-beta T cell 
activation

positive regulation of alpha-beta T cell 
differentiation

regulation of alpha-beta T cell 
differentiation

positive regulation of NK T cell 
differentiation

regulation of alpha-beta T cell activation

regulation of T cell differentiation

regulation of cell morphogenesis

regulation of neurological system 
process

negative regulation of cell growth

regulation of cell cycle process

regulation of MAP kinase activity

regulation of cell cycle arrest

positive regulation of epidermal growth 
factor receptor activity 

regulation of epidermal growth factor 
receptor activity 

cellular response to vitamin

regulation of MAPKKK cascade

regulation of signal transduction

negative regulation of cell cycle arrest

response to amine stimulus

regulation of cell division

response to inorganic substance

regulation of muscle contraction

positive regulation of epithelial cell 
proliferation

regulation of actin polymerization or 
depolymerization

regulation of cell projection organization

positive regulation of cell division

regulation of anti-apoptosis

regulation of lamellipodium assembly

positive regulation of lamellipodium 
assembly

negative regulation of cell cycle process

negative regulation of cellular process

purine ribonucleotide biosynthetic 
process

nucleoside triphosphate metabolic 
process

membrane lipid metabolic process

regulation of fatty acid beta-oxidation

purine ribonucleotide metabolic process

regulation of proteasomal 
ubiquitin-dependent protein catabolic 

process

positive regulation of translational 
elongation

regulation of lipid catabolic process

purine nucleoside monophosphate 
biosynthetic process 

ribonucleoside monophosphate 
biosynthetic process 

regulation of carbohydrate metabolic 
process

positive regulation of protein catabolic 
process

induction of apoptosis by extracellular 
signals

regulation of cell shape

regulation of mitotic cell cycle

regulation of lipid kinase activity

positive regulation of cellular 
biosynthetic process 

positive regulation of macromolecule 
biosynthetic process 

positive regulation of proteasomal 
ubiquitin-dependent protein catabolic 

process

regulation of carbohydrate biosynthetic 
process

cellular response to unfolded protein

response to electrical stimulus

response to stimulus involved in 
regulation of muscle adaptation 

cellular response to nutrient levels

positive regulation of transcription factor 
activity

regulation of protein binding

positive regulation of epithelial cell 
proliferation involved in wound healing 

negative regulation of protein binding

regulation of synaptic transmission

regulation of cellular component size

positive regulation of NF-kappaB 
transcription factor activity 

negative regulation of DNA binding

positive regulation of lipid catabolic 
process

regulation of cellular biosynthetic 
process

positive regulation of cellular catabolic 
process

regulation of primary metabolic process
regulation of biosynthetic process

positive regulation of cellular protein 
metabolic process 

positive regulation of cellular 
carbohydrate metabolic process 

negative regulation of nucleobase, 
nucleoside, nucleotide and nucleic acid 

metabolic process 

negative regulation of macromolecule 
biosynthetic process 

negative regulation of protein metabolic 
process

regulation of generation of precursor 
metabolites and energy 

regulation of transcription factor activity

positive regulation of lipid kinase activity

positive regulation of protein amino acid 
phosphorylation

regulation of nitrogen compound 
metabolic process 

negative regulation of protein amino 
acid phosphorylation 

negative regulation of mitotic cell cycle

regulation of cellular carbohydrate 
metabolic process 

regulation of cellular protein metabolic 
process

positive regulation of catabolic process

regulation of cellular catabolic process

regulation of protein catabolic process

negative regulation of cellular metabolic 
process

regulation of respiratory burst

regulation of oxygen and reactive 
oxygen species metabolic process 

negative regulation of caspase activity

regulation of peptidase activity

positive regulation of dephosphorylation

glycosphingolipid metabolic process

regulation of neuron apoptosis

AMP metabolic process

induction of programmed cell death

sphingoid catabolic process

negative regulation of catabolic process

positive regulation of carbohydrate 
metabolic process 

positive regulation of metabolic process

positive regulation of translational 
termination

negative regulation of protein catabolic 
process

ganglioside metabolic process

regulation of endopeptidase activity

sphingoid metabolic process

regulation of hydrogen peroxide 
metabolic process 

ceramide catabolic process

negative regulation of peptidase activity

positive regulation of peptidase activity

negative regulation of nitrogen 
compound metabolic process 

positive regulation of cellular metabolic 
process

regulation of protein modification 
process

positive regulation of protein 
ubiquitination

positive regulation of phosphate 
metabolic process 

regulation of metabolic process

positive regulation of phosphorus 
metabolic process 

regulation of cellular metabolic processnegative regulation of cellular protein 
metabolic process 

regulation of caspase activity

regulation of proteasomal protein 
catabolic process 

regulation of protein folding in 
endoplasmic reticulum 

glycolipid metabolic process

sphingolipid metabolic process

regulation of low-density lipoprotein 
receptor catabolic process 

regulation of multicellular organismal 
process

regulation of biomineral formation

negative regulation of muscle organ 
developmentregulation of coagulation

positive regulation of immune system 
process

negative regulation of multicellular 
organismal process 

regulation of leukotriene production 
involved in inflammatory response positive regulation of angiogenesis

regulation of osteoblast differentiation

negative regulation of angiogenesis

negative regulation of fibrinolysis

regulation of angiogenesis

regulation of phospholipase activity

regulation of immune system processpositive regulation of phospholipase 
activity

regulation of immune response
positive regulation of biological process

regulation of focal adhesion assembly

regulation of cellular component 
biogenesis

negative regulation of cell proliferation

positive regulation of cell projection 
organization

negative regulation of response to 
stimulus

positive regulation of cytoskeleton 
organization

negative regulation of centrosome 
duplication

regulation of cellular localization

positive regulation of hormone secretion

negative regulation of transport

positive regulation of insulin receptor 
signaling pathway regulation of cytoskeleton organization

positive regulation of receptor-mediated 
endocytosis

negative regulation of organelle 
organization

negative regulation of endocytosis

positive regulation of centrosome 
duplication

regulation of cellular response to stress

regulation of vesicle-mediated transport

regulation of alkaline phosphatase 
activity

positive regulation of alkaline 
phosphatase activity 

regulation of cell activation

regulation of anatomical structure 
morphogenesis

positive regulation of cellular process

regulation of fibrinolysis

negative regulation of biological process

regulation of microtubule cytoskeleton 
organizationregulation of centrosome duplication

negative regulation of insulin receptor 
signaling pathway 

negative regulation of 
receptor-mediated endocytosis 

negative regulation of developmental 
process

negative regulation of osteoblast 
differentiation

positive regulation of cell activation

regulation of cell differentiation

regulation of lipase activity

regulation of homeostatic process
positive regulation of lipase activity

regulation of response to stimulus

regulation of cellular component 
movement

positive regulation of mesenchymal cell 
proliferation

positive regulation of focal adhesion 
assembly

positive regulation of cell adhesion

regulation of smooth muscle cell 
proliferation

negative regulation of cell adhesion

positive regulation of protein complex 
assembly

regulation of response to stress

regulation of protein polymerization
regulation of cell projection assembly

regulation of insulin receptor signaling 
pathwaypositive regulation of actin filament

polymerization

regulation of interleukin-1 production

regulation of chemokine production
regulation of interleukin-8 production

regulation of transforming growth 
factor-beta production 

positive regulation of interleukin-1 
production

positive regulation of chemokine 
production

positive regulation of transforming 
growth factor-beta production 

positive regulation of transforming 
growth factor-beta3 production 

positive regulation of organelle 
organization

positive regulation of endocytosis

regulation of cell adhesion

negative regulation of mesenchymal cell 
proliferation

positive regulation of developmental 
process

positive regulation of blood coagulation

regulation of vascular wound healing

positive regulation of leukocyte migration

regulation of ossification

regulation of defense response

positive regulation of locomotion
regulation of wound healing

positive regulation of defense response

negative regulation of coagulation

positive regulation of response to 
external stimulus 

positive regulation of interleukin-8 
production

positive regulation of B cell tolerance 
induction

positive regulation of T cell tolerance 
induction

positive regulation of tolerance induction 
to self antigen 

ubiquitin-dependent protein catabolic 
process

modification-dependent protein 
catabolic process 

O-glycan processing

protein amino acid O-linked glycosylation

transcription from RNA polymerase II 
promoter

protein ubiquitination

transcription from RNA polymerase III 
promoter

hypusine metabolic process

protein polyubiquitination

macromolecule glycosylation

rRNA export from nucleus

establishment of protein localization

cytoskeleton-dependent intracellular
transport

actin filament-based movement

M phase specific microtubule process

actin filament-based process

transmembrane transport

synapse organization

RNA splicing, via transesterification 
reactions with bulged adenosine as 

nucleophile

energy coupled proton transport, down 
electrochemical gradient 

nuclear export

spliceosome assembly

rRNA transport

cellular protein localization

ribosome localization

ribonucleoprotein complex assemblyintracellular transport

Golgi vesicle transport

protein localization in nucleus

protein targeting

nucleocytoplasmic transport

protein import

NLS-bearing substrate import into 
nucleus

nuclear import

protein import into nucleus, translocation

proton transport

protein import into nucleus

ribosomal small subunit export from 
nucleus

ribosomal large subunit export from 
nucleus

nuclear-transcribed mRNA catabolic 
process, deadenylation-dependent 

decay

protein amino acid dephosphorylation

glycerol metabolic process

nuclear-transcribed mRNA catabolic 
process

alditol metabolic process

macromolecule modification

translation

pathway-restricted SMAD protein 
phosphorylation

protein localization in organelle

intracellular protein transport

nuclear transport intestinal lipid catabolic process

apoptotic nuclear change

cellular component disassembly 
involved in apoptosis 

RNA localization

nucleic acid transport

peptidyl-threonine phosphorylation

peptidyl-serine modification

peptidyl-serine phosphorylation

peptidyl-tyrosine dephosphorylation

protein amino acid autophosphorylation

protein amino acid phosphorylation

localization of cell

hindlimb morphogenesis

lipid transport

protein complex biogenesis

cell death

interphase

death

phospholipid dephosphorylation

DNA catabolic process, endonucleolytic
RNA polyadenylation

phosphorylation
phosphate metabolic process

RNA 3'-end processing

embryonic forelimb morphogenesis

leukocyte activation

osteoblast development

hindbrain structural organization

immune system development

enzyme linked receptor protein signaling 
pathway

placenta development

hindbrain development

lens development in camera-type eye

neuron maturation

nervous system development

protein localization

ribonucleoprotein complex biogenesis

endocrine system development

lipid localization

centrosome organization

microtubule-based process

lacrimal gland development

establishment of organelle localization

vesicle-mediated transport

cerebellar cortex development

palate development

artery morphogenesis

vasculature development

blood vessel development

hemopoiesis

transmembrane receptor protein 
tyrosine kinase signaling pathway 

embryonic hemopoiesis

retina development in camera-type eye

lens fiber cell differentiation

hemopoietic or lymphoid organ 
development

calcium ion transport

divalent metal ion transport

metal ion transport

di-, tri-valent inorganic cation transport

chromatin modification

chromatin remodeling

organic anion transport
acidic amino acid transport

amino acid transport

L-glutamate transport

microvillus assembly

cortical cytoskeleton organization

chromatin assembly

chromatin organization

clathrin coat assembly

organic acid transport

protein oligomerization

oxygen transport

actin filament polymerization

ribosome biogenesis

cell junction assembly

macromolecular complex subunit 
organization

microtubule organizing center 
organization

membrane organizationcellular membrane organization

ribosomal subunit export from nucleus

organelle fission

skeletal muscle adaptation

muscle atrophy

muscle adaptation

embryonic camera-type eye 
morphogenesis

odontogenesis of dentine-containing 
tooth

striated muscle atrophy

striated muscle adaptation

embryonic cranial skeleton 
morphogenesis

skeletal muscle atrophy

monovalent inorganic cation transport
potassium ion transport

protein heterooligomerization

transforming growth factor beta receptor 
complex assembly 

carboxylic acid transport

anion transport

protein polymerization

cation transport

sodium ion transport

cardiac muscle tissue morphogenesis

epithelial tube formation

development of primary sexual 
characteristics

female sex differentiation

heart development

morphogenesis of an epithelium
digestive system process

primary neural tube formationcardiac ventricle development

formation of primary germ layer

biological adhesion

neural tube closure

muscle tissue morphogenesis
cardiac ventricle morphogenesis

mesoderm morphogenesis

intestinal absorption

tube formation

embryonic heart tube morphogenesis

tissue morphogenesis

gonad development

cardiac chamber morphogenesis

mesoderm formation

body fluid secretion

intestinal cholesterol absorption

gastrulation

cellular process

ATP synthesis coupled proton transport

mitochondrial ATP synthesis coupled 
proton transport 

forelimb morphogenesis

cell cycle phase

RNA splicing

embryonic hindlimb morphogenesis

DNA fragmentation involved in apoptotic 
nuclear change 

mitochondrial transport

G2 phase of mitotic cell cycle

release of cytochrome c from 
mitochondria

localization

extracellular matrix organization

mitochondrion organization

collagen fibril organization

cellular component disassembly

extracellular matrix disassembly

centrosome cycle

limb morphogenesis

cell division

secretion by cellembryonic limb morphogenesis

chronological cell agingmitochondrial membrane organization

G2 phase

sterol homeostasis

B cell activation

neural crest cell development

B cell differentiation

cholesterol homeostasis

carbohydrate homeostasis

myeloid dendritic cell activation

brown fat cell differentiation

lipid homeostasis

glucose homeostasis

mesoderm developmentneural tube formation

kidney development

embryonic foregut morphogenesis

system development

dorsal/ventral axis specification

leukocyte differentiation

myeloid cell differentiation

Wnt receptor signaling pathway

axis specification

neuron differentiation

neurogenesis

cell adhesion mediated by integrin

organ development

lymphocyte activation

lymphocyte differentiation

T cell activation

canonical Wnt receptor signaling 
pathway

myeloid dendritic cell differentiation

myeloid leukocyte differentiation

mesenchyme development

muscle cell development

skeletal muscle organ development

insulin receptor signaling pathway

striated muscle cell differentiation
myeloid leukocyte activation

neural crest cell differentiation

mesenchymal cell differentiation

transdifferentiation

mesenchymal cell development

vasculogenesis

musculoskeletal movement

fat cell differentiation

cell differentiation

muscle cell differentiation

generation of neurons

blood vessel remodeling
muscle structure development

cerebellar Purkinje cell layer 
developmentblood vessel morphogenesis

osteoblast differentiation

integrin-mediated signaling pathway

Notch signaling pathway

cerebellum structural organization

cell surface receptor linked signaling 
pathway

cell development

tissue remodeling
system process

multicellular organismal movement

muscle tissue developmentbranching morphogenesis of a tube

muscle organ development

morphogenesis of a branching 
epithelium

heart looping

tissue development

morphogenesis of a branching structure

regeneration

germ cell developmentendoderm development

developmental process
respiratory tube development

organ regeneration

hindbrain morphogenesiscellular developmental process

anatomical structure arrangement

digestive tract development
reproductive structure development

multicellular organismal development

tube development

anatomical structure morphogenesis

ion homeostasis

cellular ion homeostasis

chemical homeostasis

muscle fiber development

homeostasis of number of cells within a 
tissue

cellular chemical homeostasis

polyamine homeostasis

tissue homeostasis

skeletal muscle fiber development

cerebellum morphogenesis
angiogenesis

cell maturation
ossification

developmental maturation

pattern specification process patterning of blood vessels

cardiac muscle tissue development

multicellular organismal process

striated muscle tissue development

neuron migration
camera-type eye morphogenesis

neuron projection morphogenesis

chordate embryonic development

anterior/posterior pattern formation

muscle contraction

striated muscle contraction

epidermal growth factor receptor 
signaling pathway 

vascular endothelial growth factor 
receptor signaling pathway 

ruffle organization

odontogenesis

ear morphogenesis

T cell differentiation in the thymus

Tie receptor signaling pathway

mechanoreceptor differentiation

segmentation

substrate adhesion-dependent cell 
spreading

cell projection morphogenesis

insulin-like growth factor receptor 
signaling pathway 

neuron projection development

hepaticobiliary system development

cell projection organization

respiratory system development

exocrine system development

liver development

brain development

central nervous system development

ventricular cardiac muscle tissue 
morphogenesis

paraxial mesoderm development

heart growth

reproductive cellular process

T cell differentiation

skeletal muscle contraction

spleen development

regionalization

cell morphogenesis

muscle system process

artery development

embryonic organ development

dorsal/ventral pattern formation

homophilic cell adhesion

heterophilic cell-cell adhesion

neuron development

lymph vessel development

forebrain development

cell part morphogenesis

dendrite development

retina morphogenesis in camera-type 
eye

cell morphogenesis involved in 
differentiation

anatomical structure development

embryonic pattern specification

cerebellum developmentsomite development

bone development

cell-cell adhesion

embryonic development

embryonic heart tube development
metencephalon development

lung development

cellular component morphogenesis
sex differentiationcardiac chamber developmentcell-substrate adhesion

sensory organ development

organ morphogenesis
eye morphogenesis

neural tube development
skeletal system development

nuclear mRNA splicing, via spliceosome

centrosome localization

organelle localization

RNA export from nucleus

cellular macromolecule localization

RNA splicing, via transesterification 
reactions

macromolecule localization

establishment of RNA localization

establishment of localization

M phase

mRNA transport

localization within membrane

cellular localization

RNA transport

cellular component organization

cholesterol transport

secretion

cell junction organization

mitosis

cell-cell junction organization

establishment of localization in cell

cellular component biogenesis

DNA conformation change

embryonic digit morphogenesis

extracellular structure organization

M phase of mitotic cell cycle

embryonic appendage morphogenesis

thyroid gland development

cell aging

anatomical structure formation involved 
in morphogenesis 

foregut morphogenesis

digestive system development

cell adhesion

embryonic morphogenesis

digestive tract morphogenesis

gland development

limb development

heart morphogenesis

morphogenesis of embryonic epithelium

embryonic epithelial tube formation

aging

mammary gland development

appendage development

appendage morphogenesis

chromatin assembly or disassembly

nucleosome assembly

protein-DNA complex assembly

cellular protein complex assembly

amine transport

transforming growth factor beta receptor 
signaling pathway 

ion transport

SMAD protein complex assembly

SMAD protein nuclear translocation

BMP signaling pathway

gas transport

protein complex assembly

transmembrane receptor protein 
serine/threonine kinase signaling 

pathway

cellular macromolecular complex 
assembly

cell-substrate junction assembly

hemidesmosome assembly

actin polymerization or depolymerization

hydrogen transport

cortical actin cytoskeleton organization

actin filament organization

chromosome organization

focal adhesion assembly

cell projection assembly

actin filament bundle assemblyvesicle coating

nucleosome organization

lamellipodium assembly

transport

post-Golgi vesicle-mediated transport

protein transport

ion transmembrane transport

ribosome assembly

nucleobase, nucleoside, nucleotide and 
nucleic acid transport 

in utero embryonic development

eye development

embryonic skeletal system 
morphogenesis

embryonic eye morphogenesis
ear developmentembryonic skeletal system development

inner ear development
embryonic development ending in birth 

or egg hatching 

skeletal system morphogenesis

cell morphogenesis involved in neuron 
differentiation

somitogenesis

camera-type eye development

axonogenesis

inner ear receptor cell differentiation
placenta blood vessel development

embryonic camera-type eye 
development

auditory receptor cell differentiation

synapse assembly

microtubule cytoskeleton organization

neuronal ion channel clustering

renal system development

membrane invagination

sterol transport

organelle organization

DNA packaging
microtubule-based movement

endocytosis

cellular macromolecular complex 
subunit organization 

cytoskeleton organization

vesicle organization

macromolecular complex assembly
organelle assembly

membrane budding
actin cytoskeleton organization

cellular component assembly

urogenital system development

microvillus organization

embryonic organ morphogenesis

inner ear morphogenesis

cell-matrix adhesion

ribosomal large subunit biogenesis

establishment of ribosome localization

ribosomal small subunit biogenesis

nuclear division

positive regulation of interleukin-1 beta 
production

regulation of transforming growth 
factor-beta3 production 

regulation of transforming growth 
factor-beta2 production 

regulation of interleukin-1 beta 
production

regulation of bone mineralization

negative regulation of striated muscle 
tissue development 

positive regulation of ossification

positive regulation of multicellular 
organismal process 

regulation of lipoprotein particle 
clearance

positive regulation of biomineral 
formation

positive regulation of myeloid cell 
differentiationpositive regulation of muscle organ 

development

regulation of lymphocyte differentiation

regulation of striated muscle tissue 
development

regulation of cytokine production

positive regulation of myeloid leukocyte 
differentiation

regulation of myeloid leukocyte 
differentiation

positive regulation of cytokine production

negative regulation of cytokine 
production

regulation of monocyte differentiation

positive regulation of monocyte 
differentiation

negative regulation of low-density 
lipoprotein particle clearance 

positive regulation of leukotriene 
production involved in inflammatory 

response

positive regulation of coagulation

regulation of low-density lipoprotein 
particle clearance 

negative regulation of interleukin-8 
production

negative regulation of lipoprotein 
particle clearance 

positive regulation of bone mineralization

positive regulation of phospholipase C 
activity

regulation of tolerance induction

regulation of B cell tolerance induction

negative regulation of blood coagulation

positive regulation of tolerance induction

regulation of tolerance induction to self 
antigen

activation of phospholipase C activity

regulation of T cell tolerance induction

transmembrane receptor protein kinase 
activity

transmembrane receptor protein 
serine/threonine kinase signaling protein 

activity

protein tyrosine kinase activity

transmembrane receptor protein 
tyrosine kinase activity 

protein serine/threonine kinase activity

protein kinase activity

transmembrane receptor protein 
serine/threonine kinase activity receptor signaling protein activity

transferase activity

transferase activity, transferring glycosyl 
groups

low-density lipoprotein receptor activity

carboxy-lyase activity

carbon-carbon lyase activity

transferase activity, transferring 
nitrogenous groups 

D-dopachrome decarboxylase activity

O-phospho-L-serine:2-oxoglutarate
aminotransferase activity 

transferase activity, transferring 
one-carbon groups 

transferase activity, transferring 
pentosyl groups 

UDP-xylosyltransferase activity

xylosyltransferase activity

transaminase activity

adenylyltransferase activity

polynucleotide adenylyltransferase 
activity

UDP-glycosyltransferase activity

NAD+ ADP-ribosyltransferase activity

aromatic-L-amino-acid decarboxylase 
activity

kinase activity

phosphotransferase activity, alcohol 
group as acceptor 

nucleotidyltransferase activity

Wnt receptor activity

transferase activity, transferring 
phosphorus-containing groups 

G-protein coupled receptor activity

non-G-protein coupled 7TM receptor 
activity

ligase activity, forming carbon-nitrogen 
bonds

ligase activity
intramolecular oxidoreductase activity

acid-amino acid ligase activity

protein heterodimerization activity

small conjugating protein ligase activity

adenylosuccinate synthase activity

ubiquitin-protein ligase activity

transforming growth factor beta receptor 
activity, type II 

transmembrane receptor protein 
tyrosine kinase signaling protein activity 

transforming growth factor beta 
receptor, cytoplasmic mediator activity 

MAP kinase kinase kinase activity

receptor signaling protein 
serine/threonine kinase activity 

transforming growth factor beta receptor 
activity

transmembrane receptor protein 
tyrosine kinase docking protein activity 

transforming growth factor beta 
receptor, pathway-specific cytoplasmic 

mediator activity 

histone methyltransferase activity

protein-lysine N-methyltransferase 
activity

histone-lysine N-methyltransferase 
activity

lysine N-methyltransferase activity

S-adenosylmethionine-dependent
methyltransferase activity 

protein methyltransferase activity

methyltransferase activity

N-methyltransferase activity

nuclear localization sequence binding

peptidase activity, acting on L-amino 
acid peptides 

ribonucleotide binding

metallopeptidase activity

purine nucleotide binding

translation elongation factor activity

purine nucleoside binding

nucleic acid binding
translation factor activity, nucleic acid 

binding

nucleoside binding
vitamin binding

cofactor binding

pattern binding

ribonucleoprotein binding

tetrapyrrole binding

nucleotide binding
oxygen binding

serine hydrolase activity

signal sequence binding

rRNA binding

peptidase activity

chromatin binding

serine-type peptidase activity

RNA binding

peptide binding

transcription factor activity

transcription regulator activity

ribosome binding

hydrolase activity

specific RNA polymerase II transcription 
factor activity 

ligand-regulated transcription factor 
activity

protein tag

ribosomal small subunit binding

RNA polymerase II transcription factor 
activity

exopeptidase activity

guanyl nucleotide binding

aminopeptidase activity

cysteine-type peptidase activity

cysteine-type endopeptidase activity

endopeptidase activity

metalloendopeptidase activity

carboxypeptidase activity

growth factor binding

transforming growth factor beta binding

protein dimerization activity

cytokine binding

protein homodimerization activity

protein C-terminus binding

identical protein binding

clathrin binding

oxidoreductase activity

receptor tyrosine kinase binding

lipoprotein receptor activity

low-density lipoprotein binding

molecular transducer activity

lyase activity

cytokine receptor binding

growth factor receptor binding

interleukin-6 receptor binding

hormone receptor binding

lipoprotein binding

growth factor activity

isomerase activity

nuclear hormone receptor binding

catalytic activity

receptor binding

insulin-like growth factor receptor binding

type I transforming growth factor beta 
receptor binding 

transmembrane receptor activity

transforming growth factor beta receptor 
binding

receptor activity

U4 snRNA binding

signal transducer activity

type III transforming growth factor beta 
receptor binding 

U6 snRNA binding

thyroid hormone receptor binding

integrin binding

protein complex binding

histone binding

phosphoprotein bindinginsulin receptor binding

unfolded protein binding
transcription factor binding

misfolded protein binding

NF-kappaB binding

ATP-dependent protein binding

mRNA binding
peroxidase activity

snRNA binding

binding

oxidoreductase activity, acting on 
peroxide as acceptor 

AU-rich element binding

structural molecule activity

antioxidant activity

protein complex scaffold

molecular_function

transcription cofactor activity

Tat protein binding

Rho GTPase activator activity

Ras GTPase activator activity

small GTPase regulator activity

GTPase activator activity

GTPase regulator activity

kinase binding

phosphoinositide 3-kinase binding
protease binding

ubiquitin protein ligase binding
protein kinase C binding

histone deacetylase binding

phosphatase inhibitor activity
protein kinase binding

phospholipase binding

receptor signaling complex scaffold 
activity

protein binding

chaperone binding

collagen binding

protein binding, bridging

Wnt-protein binding

calmodulin binding

GTP-dependent protein binding

GTP-Rho binding

serine-type endopeptidase inhibitor 
activity

small GTPase binding

Ras GTPase binding

Rho GTPase binding

cysteine-type endopeptidase inhibitor 
activity

peptidase inhibitor activity

endopeptidase regulator activity

nitric-oxide synthase binding

endopeptidase inhibitor activity

thioesterase binding

GTPase binding
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Figure S1. Directed acyclic graph of miRNA-targeted gene that generated by BiNGO. 
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Figure S2. Protein–protein interaction networks of miRNA-targeted gene that generated by 

SRTING.  

Figure S2. Protein–protein interaction networks of miRNA-targeted gene that generated by SRTING. 
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Figure S3. Gene-gene interaction networks of miRNA-targeted gene that generated by GeneMANIA.
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