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wildtype versus HSA-LTa/p at 6 months

Gene Ontology Biological Process (2018 version)

*extracellular matrix organization (G0:0030198
*cellular response to cytokine stimulus (GO:007
*cytokine-mediated signaling pathway (GO:001¢
*neutrophil activation involved in immune respo
*neutrophil degranulation (G0O:00432312)
*neutrophil mediated immunity (G0:0002446)
“cellular response to interferon-gamma (GO0:007
*glycosaminoglycan catabolic process (G0O:0006
Fleukocyte differentiation (GO:0002521)
“endodermal cell differentiation (G0:0035987)
*positive regulation of cell migration (G0:00203
*regulation of Ras protein signal transduction ((
*extracellular matrix disassembly (G0:0022617
*endoderm formation (GO:0001706)

*T cell migration (G0:0072678)
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*muscle contraction (GO:0006936)

*muscle organ development (GO:0007517)
*myofibril assembly {G0:0020239)

*actomyosin structure organization (GO:0021032
*glycolytic process through glucose-6-phosphat
*canonical glycolysis (G0O:0061621)

*glucose catabolic process to pyruvate (GO:006:
*muscle filament sliding (G0:00320049)
*actin-myosin filament sliding (G0O:0033275)
“protein K11-linked ubiguitination (G0O:0070979
*glucan catabolic process (GO:0009251)
*glycogen catabolic process (GO:0005980)
*cellular polysaccharide catabolic process (GO:0
*sarcomere organization (G0:0045214)
*pyruvate metabolic process (G0:0006090)
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Gene Ontology Molecular Function (2018 version)

*cytokine receptor activity (GO:0004896)
*collagen binding (G0:0005518)

*integrin binding (GO:00051783)
*phosphatidylinositol phosphate binding (G0O:19
*cadherin binding {G0:0045296)

*GTPase activator activity (GO:0005096)
*GTPase regulator activity (G0:0030695)
*phosphatidylinositol bisphosphate binding (GO
*transmembrane receptor protein tyrosine phos
*transmembrane receptor protein phosphatase i
*protein tyrosine phosphatase activity (GO:0004
*chemokine activity (G0:0008009)

*small GTPase binding (G0:00231267)
*phosphatidylinositol-3,4,5-trisphosphate bindir
*chemokine receptor binding (G0:0042379)
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adenyl ribonucleotide binding (G0:0032559)

actin binding (G0:0003779)

ATP binding (GO:0005524)

cadherin binding {GQ:0045296)

purine ribonucleoside triphosphate binding (G0 :0035¢
ubiquitin conjugating enzyme activity (GO:0061631)
ubiquitin-like protein conjugating enzyme activity (GC
manganese ion binding (G0:0030145)

tubulin binding {(G0:0015631)

ubiquitin-like protein ligase binding {(GO0:00443589)
calcium channel regulator activity (GO:0005248)
calmodulin-dependent protein kinase activity (GO:00(
titin binding (G0:0031432)

ubiquitin protein ligase binding (G0:0031625)
translation factor activity, RNA binding (GO:0008135)
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Reactome Pathways

*Immune System Homo sapiens R-HSA-168256
*Extracellular matrix organization Homo sapien:
*Cytokine Signaling in Immune system Homo sa
*Axon guidance Homo sapiens R-HSA-422475

*Integrin cell surface interactions Homo sapiens
*Cell surface interactions at the vascular wall Hc
*Innate Immune System Homo sapiens R-HSA-1
*Chemokine receptors bind chemokines Homo si
*Signaling by Interleukins Homo sapiens R-HSA-
*Adaptive Immune System Homo sapiens R-HSA
*TNF receptor superfamily (TNFSF) members me
*Glycosaminoglycan metabolism Homo sapiens |
*Developmental Biology Homo sapiens R-HSA-1;
*L1CAM interactions Homo sapiens R-HSA-3737
*Chondroitin sulfate/dermatan sulfate metaboli
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*Muscle contraction Homo sapiens R-HSA-39701
*Striated Muscle Contraction Homo sapiens R-H!
*Glucose metabolism Homo sapiens R-HSA-703:
*Translation Homo sapiens R-HSA-72766
*SRP-dependent cotranslational protein targetin
*The citric acid (TCA) cycle and respiratory elec
*Ton homeostasis Homo sapiens R-HSA-557877!
*Depolymerisation of the Nuclear Lamina Homo
*Glycogen breakdown (glycogenolysis) Homo sa
*Clearance of Nuclear Envelope Membranes fron
*Class I MHC mediated antigen processing & pre
*Antigen processing: Ubiquitination & Proteasor
*Peptide chain elongation Homo sapiens R-HSA-
*M Phase Homo sapiens R-HSA-68336
*L13a-mediated translational silencing of Cerulc
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Gene Ontology Cellular Component (2018 version)

*vacuolar lumen (GO:0005775)

*lysosomal lumen (G0:0043202)

*focal adhesion (G0O:0005925)

“endoplasmic reticulum lumen (G0:0005788)
*tertiary granule (GO:0070820)

*secretory granule lumen (G0:0034774)
*azurophil granule lumen (G0:0035578)
*tertiary granule membrane (G0O:0070821)
*filopodium (G0:0020175)

“integral component of plasma membrane (GO:(
*lysosome (GO:0005764)

*azurophil granule (G0:0042582)
“microvillus (GO:0005902)

*cytoskeleton (G0O:0005856)

*ficolin-1-rich granule (G0:0101002)
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*mitochondrial inner membrane (GO:0005743)
*mitochondrion (G0:0005739)

*Cul5-RING ubiquitin ligase complex (G0:00314
*nuclear ubiguitin ligase complex (G0:0000152)
*cytosolic part (G0:0044445)

*sarcoplasmic reticulum (G0:0016529)
*cytosolic ribosome (G0O:0022626)

*small ribosomal subunit (G0:0015935)

*actin cytoskeleton (GO:0015629)

*contractile fiber (G0:0043292)

*myofibril (GO:0030016)
*dystrophin-associated glycoprotein complex (G
sarcoplasm (G0:0016528)

cytosolic small ribosomal subunit (GO:0022627)
mitochondrial envelope (GO:0005740)
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KEGG pathway

*Cytokine-cytokine receptor interaction Homo si
*TNF signaling pathway Homo sapiens hsa0466¢
*NF-kappa B signaling pathway Homo sapiens h:
*Cell adhesion molecules {CAMs) Homo sapiens
*Regulation of actin cytoskeleton Homo sapiens
*Proteoglycans in cancer Homo sapiens hsa052(
*ECM-receptor interaction Homo sapiens hsa045=
*Pathways in cancer Homo sapiens hsa05200
*0steoclast differentiation Homo sapiens hsa04.
*Transcriptional misregulation in cancer Homo s
*Jak-STAT signaling pathway Homo sapiens hsal
*PIZK-Akt signaling pathway Homo sapiens hsal
*Malaria Homo sapiens hsal5144

*Small cell lung cancer Homo sapiens hsa05222
*Focal adhesion Homo sapiens hsaD4510
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*Alzheimer's disease Homo sapiens hsa05010
*Dilated cardiomyopathy Homo sapiens hsa0541
*Oxytocin signaling pathway Homo sapiens hsal
*Glucagon signaling pathway Homo sapiens hsa
*Hypertrophic cardiomyopathy (HCM) Homo sap
*0ocyte meiosis Homo sapiens hsa04114
*Arrhythmogenic right ventricular cardiomyopat
*Calcium signaling pathway Homo sapiens hsa0:
*Parkinson’s disease Homo sapiens hsa05012
*Glycolysis / Gluconeogenesis Homo sapiens hsi
*Ubigquitin mediated proteolysis Homo sapiens h
*Circadian entrainment Homo sapiens hsa04713
*Viral myocarditis Homo sapiens hsa05416
*Non-alcoholic fatty liver disease (NAFLD) Homt
*Pentose phosphate pathway Homo sapiens hsa
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WikiPathways

*Type II interferon signaling (IFNG) Mus muscu
*¥PodNet - protein-protein interactions in the p«
*Type II interferon signaling (IFNG) Homo sapic
*Apoptosis Mus musculus WP1254

*TWEAK Signaling Pathway Homo sapiens WP20
*RANKL/RANK Signaling Pathway Homo sapiens
*Apoptosis Homo sapiens WP254

*spinal Cord Injury Mus musculus WP2432
*Spinal Cord Injury Homo sapiens WP2431
*IL-5 Signaling Pathway Mus musculus WP151
*Regulation of Actin Cytoskeleton Mus musculus
*Regulation of Actin Cytoskeleton Homo sapiens
*PodNet: protein-protein interactions in the pod
*miRNA targets in ECM and membrane receptors
*Focal Adhesion-PIZK-Akt-mTOR-signaling path
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*Glycolysis and Gluconeogenesis Mus musculus
*Glycolysis and Gluconeogenesis Homo sapiens '’
*Striated Muscle Contraction Homo sapiens WP3
*Arrhythmogenic Right Ventricular Cardiomyopa
*TOR Signaling Homo sapiens WP1471
*Glycogen Metabolism Homo sapiens WP500
*Nuclear Receptors Mus musculus WP509
*Nuclear Receptors Homo sapiens WP170
Striated Muscle Contraction Mus musculus WP216
Glycogen Metabolism Mus musculus WP317

Cori Cycle Homo sapiens WP1946

Cytoplasmic Ribosomal Proteins Homo sapiens WP477
Imatinib Resistance in Chronic Myeloid Leukemia Hom
Translation Factors Homo sapiens WP107

Alzheimers Disease Mus musculus WP2075
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wildtype versus HSA-LTa/p at 9 months

Gene Ontology Biological Process (2018 version)

*cytokine-mediated signaling pathway (GO:001¢
*cellular response to cytokine stimulus (GO:007
*neutrophil activation involved in immune respo
*neutrophil mediated immunity (G0:0002446)
*neutrophil degranulation {(G0:0042312)
*inflammatory response (G0O:0006954)
“extracellular matrix organization (G0:0030198
“cellular response to interferon-gamma (GO:003
*regulation of ERK1 and ERK2 cascade (GO:007(
*response to interferon-gamma (G0:0024241)
*phagocytosis (GO:00069209)

*positive regulation of tumor necrosis factor pro
*regulation of immune response (GO:0050776)
*neutrophil chemotaxis (GO:0030593)

*positive regulation of cytokine production {(GO:
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*mitochondrial respiratory chain complex assem
*glycogen catabolic process (G0O:0005930)
*glucan catabolic process (GO:0009251)
*mitochondrial ATP synthesis coupled electron t
*cellular polysaccharide catabolic process (GO:0
*respiratory electron transport chain (G0:00229
*mitochondrial electron transport, NADH to ubiqg
*NADH dehydrogenase complex assembly (GO:0
*mitochondrial respiratory chain complex I biog
*mitochondrial respiratory chain complex I asse
*glycogen metabolic process (GO:0005977)
*pyruvate metabolic process (GO:0006090)
*glycolytic process (G0O:0006096)

*ATP generation from ADP (GO:0006757)
*canonical glycolysis (G0O:0061621)
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Gene Ontology Molecular Function (2018 version)

*cytokine receptor activity (G0O:0004896)
*chemokine activity (G0:0008009)

*chemokine receptor binding (G0:0042379)
*actin binding (G0O:0003779)

*CCR chemokine receptor binding (G0:0043020;
*integrin binding (GO:0005178)

*actin filament binding (G0:0051015)
*immunoglobulin receptor binding (G0:0034937
*cadherin binding (G0:0045296)

“protein tyrosine kinase activity (GO:0004713)
“collagen binding (G0O:0005518)
*transmembrane receptor protein tyrosine phos
*transmembrane receptor protein phosphatase i
“superoxide-generating NADPH oxidase activity
*interleukin-6 receptor binding (GO:00051328)
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*NADH dehydrogenase (ubiguinone) activity (G«
*NADH dehydrogenase (quinone) activity (GO:0/
*protein serine/threonine/tyrosine kinase activi
*calmodulin-dependent protein kinase activity
sulfurtransferase activity (G0:0016783)
intramolecular transferase activity, phosphotransferas
calcium channel regulator activity (GO:00052468)
protein serine/threonine phosphatase activity (GO:001
potassium channel regulator activity (GO:0015459)
phosphatase activity (GO:0016791)

phosphoprotein phosphatase activity (GO:0004721)
histone serine kinase activity (GO:0035174)
telethonin binding (GO:0031433)

phosphoric ester hydrolase activity (GO:0042578)
mRNA binding (GO:0003729)
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Reactome Pathways

*Immune System Homo sapiens R-HSA-168256
*Innate Immune System Homo sapiens R-HSA-1
*Cytokine Signaling in Immune system Homo sa
*Hemostasis Homo sapiens R-HSA-109582
*Adaptive Immune System Homo sapiens R-HSA
*Cell surface interactions at the vascular wall He
*Chemokine receptors bind chemokines Homo si
*Extracellular matrix organization Homo sapien:
*Integrin cell surface interactions Homo sapiens
*Immunoregulatory interactions between a Lym
*Signaling by Interleukins Homo sapiens R-HSA-
*Fcgamma receptor (FCGR) dependent phagocyl
*Signaling by VEGF Homo sapiens R-HSA-19413:
“Axon guidance Homo sapiens R-HSA-422475
*VEGFA-VEGFR2 Pathway Homo sapiens R-HSA-
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*The citric acid (TCA) cycle and respiratory elec
*Glucose metabolism Homo sapiens R-HSA-703:
*Respiratory electron transport Homo sapiens R
*Respiratory electron transport, ATP synthesis k
*Glycogen breakdown (glycogenolysis) Homo sa
*Metabolism Homo sapiens R-HSA-1420728
*Complex I biogenesis Homo sapiens R-HSA-67¢
*Ion homeostasis Homo sapiens R-HSA-557877!
*Mitochondrial protein import Homo sapiens R-F
*mTOR signalling Homo sapiens R-HSA-165159
*PKB-mediated events Homo sapiens R-HSA-10¢
*Mitochondrial iron-sulfur cluster bicgenesis Ho
*TP532 Regulates Metabolic Genes Homo sapiens
*Transcriptional Regulation by TP53 Homo sapie
*Mitochondrial biogenesis Homo sapiens R-HSA-
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Gene Ontology Cellular Component (2018 version)

*focal adhesion (G0O:0005925)

*phagocytic vesicle (G0O:0045335)

*tertiary granule (G0O:0070820)

*tertiary granule membrane (GO:0070821)
*specific granule membrane (G0O:0025579)
*actin cytoskeleton (G0O:0015629)

*specific granule (GD:0042581)
*cytoskeleton (G0O:0005856)

*secretory granule lumen (G0:0034774)
“integral component of plasma membrane (GO:(
“andoplasmic reticulum lumen (G0:0005788)
=actin filament (GO:0005884)

*ficolin-1-rich granule (G0:0101002)
*polymeric cytoskeletal fiber (G0O:0099513)
*membrane raft (GO:0045121)
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*mitochondrial respiratory chain complex I {(GO:
*mitochondrion (G0:0005739)

*mitochondrial inner membrane (GO:0005743)
*integral component of mitochondrial membran:
*sarcoplasmic reticulum (G0:0016529)
*intrinsic component of mitochondrial inner mer
*sarcoplasm (G0:0016528)

*integral component of mitochondrial inner men
*calcium channel complex (G0:0034704)
spliceosomal complex (GO:0005681)

ribosome (GO:0005340)

junctional sarcoplasmic reticulum membrane (GO:001
cation channel complex (G0:0034703)

mitochondnal matrix (GO:0005759)

serine/threonine protein kinase complex (G0:190255¢
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KEGG pathway

*Cytokine-cytokine receptor interaction Homo si
*Phagosome Homo sapiens hsaD4145
*Chemokine signaling pathway Homo sapiens hs
*Leukocyte transendothelial migration Homo saj
*Hematopoietic cell lineage Homo sapiens hsalZ
*Pathogenic Escherichia coli infection Homo sap
*NF-kappa B signaling pathway Homo sapiens h:
*Pertussis Homo sapiens hsa05133
*Tuberculosis Homo sapiens hsal5152
*0steoclast differentiation Homo sapiens hsaD4.!
*Salmonella infection Homo sapiens hsa05132
*TNF signaling pathway Homo sapiens hsa0466¢
*Staphylococcus aureus infection Homo sapiens
*Natural killer cell mediated cytotoxicity Homo =
*Leishmaniasis Homo sapiens hsa05140
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*Alzheimer's disease Homo sapiens hsa05010
*Non-alcoholic fatty liver disease (NAFLD) Homt
*Huntington's disease Homo sapiens hsa05016
*Insulin signaling pathway Homo sapiens hsa04
*Parkinson’s disease Homo sapiens hsa05012
*Glucagon signaling pathway Homo sapiens hsa
*Oxytocin signaling pathway Homo sapiens hsal
*Calcium signaling pathway Homo sapiens hsa0:
*Glycolysis / Gluconeogenesis Homo sapiens hsi
*0ocyte meiosis Homo sapiens hsa04114
*cGMP-PKG signaling pathway Homo sapiens hs
*0Oxidative phosphorylation Homo sapiens hsa0(
*Sulfur relay system Homo sapiens hsa04122
*Metabolic pathways Homo sapiens hsa01100
*Inflammatory mediator regulation of TRP cham
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WikiPathways

*Chemokine signaling pathway Mus musculus W
*Type II interferon signaling (IFNG) Mus muscu
*Pathogenic Escherichia coli infection Homo sap
*¥PodNet - protein-protein interactions in the p«
*Type II interferon signaling (IFNG) Homo sapic
*IL-5 Signaling Pathway Mus musculus WP151
*PodMNet: protein-protein interactions in the pod
*B Cell Receptor Signaling Pathway Homo sapiel
*Macrophage markers Mus musculus WP2271
*0Oxidative Damage Mus musculus WP1496
*IL-3 Signaling Pathway Mus musculus WP373
*RANKL/RANK Signaling Pathway Homo sapiens
*Focal Adhesion Mus musculus WP85

*Focal Adhesion Homo sapiens WP306
*Complement and Coagulation Cascades Mus mu
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*TOR Signaling Homo sapiens WP1471
*Glycogen Metabolism Homo sapiens WP500
*Glycogen Metabolism Mus musculus WP317
*Oxidative phosphorylation Homo sapiens WP62
*Myometrial Relaxation and Contraction Pathwa
*Electron Transport Chain Homo sapiens WP111
*Cori Cycle Homo sapiens WP1946

*& Protein Signaling Pathways Homo sapiens WI
*Glycolysis and Gluconeogenesis Mus musculus
*Calcium Regulation in the Cardiac Cell Homo sa
*Glycolysis and Gluconeogenesis Homo sapiens '’
*Myometrial Relaxation and Contraction Pathwa
*TGF-beta Signaling Pathway Homo sapiens WP;
*Nuclear Receptors Mus musculus WP509
*Electron Transport Chain Mus musculus WP295
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wildtype 6 months versus 9 months

Gene Ontology Biological Process (2018 version)

*respiratory electron transport chain (G0:00229
*mitochondrial ATP synthesis coupled electron t
*mitochondrial respiratory chain complex assem
*mitochondrial electron transport, NADH to ubig
*translation (GO:0006412)

*inner mitochondrial membrane organization (G
*NADH dehydrogenase complex assembly (GO:D
*mitochondrial respiratory chain complex I biog
*mitochondrial respiratory chain complex I asse
*cytoplasmic translation (G0:0002181)

*RNA splicing, via transesterification reactions v
*SRP-dependent cotranslational protein targetin
*cristae formation (G0:0042407)
*IRE1-mediated unfolded protein response (GO:
*mitochondrial transport (GO:0006839)
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*regulation of cholesterol transport (G0O:003237
*vascular endothelial growth factor receptor sig
*regulation of triglyceride biosynthetic process |
*regulation of cellular protein metabolic process
*positive regulation of triglyceride metabolic pre
*positive regulation of triglyceride biosynthetic |
*IRE1-mediated unfolded protein response (GO:
*positive regulation of phosphorylation {(G0O:004
*DNA-templated transcription, initiation (GO:00/
*regulation of extracellular matrix disassembly |
*positive regulation of cellular catabolic process
*cellular protein modification process (GO:0006-
*apoptotic cell clearance (GO:0043277)
*positive regulation of cytokine production (GO:
*regulation of sterol transport (G0:0032371)
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Gene Ontology Molecular Function (2018 version)

*RNA binding (G0:0002723)

*NADH dehydrogenase (quinone) activity (GO:0
*NADH dehydrogenase (ubiguinone) activity (G(
*translation factor activity, RNA binding (GO:00
translation initiation factor activity (G0:0003743)
ubiguitin protein ligase binding (G0:0031625)

protein phosphatase inhibitor activity (GO:0004864)
ubiguitin-like protein ligase binding (GO:0044389)
protein transmembrane transporter activity (GO:0008
gxidoreductase activity, acting on the CH-CH group of
75K snRNA binding (G0:0097322)

cyclin-dependent protein serine/threonine kinase achi
cyclin-dependent protein kinase activity (GO:0097472
snRNA binding (GO:0017069)

ATPase regulator activity (GO:0060520)
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phosphatidylinositol phosphate binding (G0:1901981°
RMNA polymerase II transcription factor activity, seque
vascular endothelial growth factor receptor binding {G
translation factor activity, RNA binding (GO:0008135)
vinculin binding (GO:0017166)

sequence-specific double-stranded DNA binding {GO: !
protein heterodimerization activity (GQO:0045%82)
RMNA polymerase II regulatory region sequence-specifi
cyclin-dependent protein sering/threcnine kinase regu
purine ribonucleoside triphosphate binding (G0:0035¢
lipoprotein particle receptor activity (GO:0030228)
protein phosphatase regulator activity (G0:0019388)
histone methyltransferase activity (H3-K4 specific) (G
phosphatidylinositol-2,4,5-trisphosphate binding {GO:
acetylglucosaminyltransferase activity (GO:0008375)
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Reactome Pathways

*Respiratory electron transport, ATP synthesis L
*Respiratory electron transport Homo sapiens R
*The citric acid (TCA) cycle and respiratory elecl
*Translation Homo sapiens R-HSA-72766

*Complex I biogenesis Homo sapiens R-HSA-67¢
*Mitochondrial protein import Homo sapiens R-F
*SRP-dependent cotranslational protein targetin
*Cap-dependent Translation Initiation Homo sag
*Eukaryotic Translation Initiation Homo sapiens
*Mitochondrial translation initiation Homo sapie
*GTP hydrolysis and joining of the 605 ribosoma
*Mitochondrial translation Homo sapiens R-HSA-
*Formation of ATP by chemiosmotic coupling Ho
*Formation of a pool of free 405 subunits Homo
*Metabolism of proteins Homo sapiens R-HSA-3¢
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*Unfolded Protein Response (UPR) Homo sapien
*Immune System Homo sapiens R-HSA-168256
*XBP1(5) activates chaperone genes Homo sapi
*IRElalpha activates chaperones Homo sapiens
*GPVI-mediated activation cascade Homo sapiel
*Regulation of KIT signaling Homo sapiens R-HS
*Innate Immune System Homo sapiens R-HSA-1
*Signaling by VEGF Homo sapiens R-HSA-19413:
*Platelet activation, signaling and aggregation I
*Class I MHC mediated antigen processing & pre
*Nef and signal transduction Homo sapiens R-H*
*Adaptive Immune System Homo sapiens R-HSA
*RNA Polymerase I Transcription Initiation Hom
*VEGFA-VEGFR2 Pathway Homo sapiens R-HSA-
*Signaling by SCF-KIT Homeo sapiens R-HSA-143
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Gene Ontology Cellular Component (2018 version)

*mitochondrial inner membrane (GO:0005743)
*mitochondrion {(G0:0005739)

*mitochondrial respiratory chain complex I {(GO:
*U2-type spliceosomal complex (GO:0005684)
*U12-type spliceosomal complex (GO:0005689)
*commitment complex (G0:0000243)

*cytosolic ribosome (G0:0022626)
*mitochondrial proton-transporting ATP synthas
*early endosome membrane (G0O:0031901)
*mitochondrial intermembrane space (GO:00057
*mitochondrial inner membrane presequence tri
*mitochondrial small ribosomal subunit (GO:000
*polysome (GO:0005844)

*polysomal ribosome (G0O:00427388)

*U2-type catalytic step 2 spliceosome (GO:0071
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*chromatin (G0:0000785)

*lytic vacuole membrane (G0:0098852)
*specific granule lumen (GO:0025530)
*G@olgi membrane (GO:0000139)

*G@olgi subcompartment (GO:0098791)
*secretory granule lumen (G0:0034774)
*lysosomal membrane (GO:0005765)
*Set1lC/COMPASS complex (GO:00438188)
*ribonucleoprotein granule (GO:0025770)
lysosome (GO:0005764)

platelet alpha granule lumen {G0:0031093)
focal adhesion (GO:0005925)

nuclear chromosome part (GO: 0044454

RMA polymerase II transcription factor complex (GO:(
nucleclus (GO:0005730)
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KEGG pathway

*Oxidative phosphorylation Homo sapiens hsa0l(
*Parkinson's disease Homo sapiens hsa05012
*Huntington's disease Homo sapiens hsa05016
*Alzheimer's disease Homo sapiens hsa05010
*Non-alcoholic fatty liver disease (MAFLD) Home
*Ribosome Homo sapiens hsa03010
*Spliceosome Homo sapiens hsa03040

*Thyroid hormone signaling pathway Homo sapi
Longevity regulating pathway - multiple species Homc
Vibrio cholerae infection Homo sapiens hsa05110
Cardiac muscle contraction Homo sapiens hsa04260
AGE-RAGE signaling pathway in diabetic complication:
Acute myeleid leukemia Homo sapiens hsad5221
Oxytocin signaling pathway Homo sapiens hsa04921
Protein export Homo sapiens hsa03060
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*Pertussis Homo sapiens hsa05133
*Proteoglycans in cancer Homo sapiens hsa052(
*Focal adhesion Homo sapiens hsa04510
*Chagas disease (American trypanosomiasis) Hc
*Insulin resistance Homo sapiens hsa04931

*B cell receptor signaling pathway Homo sapien:
*Viral carcinogenesis Homo sapiens hsa05203
*Sphingolipid signaling pathway Homo sapiens |
*Chemokine signaling pathway Homo sapiens hs
*AGE-RAGE signaling pathway in diabetic compli
*Pathways in cancer Homo sapiens hsa05200
*Pancreatic cancer Homo sapiens hsa05212
*Toll-like receptor signaling pathway Homo sapi
*Leishmaniasis Homo sapiens hsa05140
*Legionellosis Homo sapiens hsa05134
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WikiPathways

*Electron Transport Chain Homo sapiens WP111
*Electron Transport Chain Mus musculus WP295
*Oxidative phosphorylation Homo sapiens WP62
*Oxidative phosphorylation Mus musculus WP13
*mRNA processing Mus musculus WP310
*Cytoplasmic Ribosomal Proteins Mus musculus
G Protein Signaling Pathways Mus musculus WP232
Cytoplasmic Ribosomal Proteins Homo sapiens WP477
Translation Factors Homo sapiens WP107

G Protein Signaling Pathways Homo sapiens WP35
Translation Factors Mus musculus WP307

RalA downstream regulated genes Homo sapiens WP2
Mitochondrial LC-Fatty Acid Beta-Oxidation Mus musc
Mitochondrial LC-Fatty Acid Beta-Oxidation Homo sapi
miRs in Muscle Cell Differentiation Homo sapiens WP2
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*B Cell Receptor Signaling Pathway Homo sapiel
*IL-5 Signaling Pathway Mus musculus WP151
*IL-3 Signaling Pathway Mus musculus WP2732
*IL-6 signaling Pathway Mus musculus WP387
*Focal Adhesion Mus musculus WP85
*Chemokine signaling pathway Mus musculus W
*Focal Adhesion Homo sapiens WP306
*Interferon type I signaling pathways Homo sagp
*Regulation of toll-like receptor signaling pathw
*Toll-like Receptor Signaling Pathway Homo sap
*Macrophage markers Mus musculus WP2271
*1d Signaling Pathway Mus musculus WP512
*PodNet: protein-protein interactions in the pod
*TNF-alpha NF-kB Signaling Pathway Mus musct
*Leptin signaling pathway Homo sapiens WP203
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HSA-LTa/B 6 months versus 9 months

Gene Ontology Biological Process (2018 version)

*rRNA metabolic process (G0O:0016072)
*SRP-dependent cotranslational protein targetin
nuclear-transcribed mRNA catabolic process, n
*rRNA processing (GO:00063264)

*ribosome biogenesis (G0:0042254)
*cotranslational protein targeting to membrane
*viral gene expression (G0O:0019080)

*ncRNA processing (G0O:0034470)

*viral transcription (G0O:0019083)

*protein targeting to ER (G0:0045047)

*viral process (G0O:0016032)

*cytoplasmic translation (G0:0002181)
*translation (G0O:0006412)

*negative regulation of phosphate metabolic prc
*gene expression (GO:0010467)

2 4 )
-log10P

peptidyl-lysine methylation {GO:0018022)
peptidyl-lysine monomethylation (GO:0018026)
regulation of transcription from RNA polymerase II pr
response to hydrogen peroxide (G0:0042542)

MNAD biosynthesis via nicotinamide riboside salvage pe
amino acid transport (GO:0006865)

glucose 6-phosphate metabolic process {G0:0051156
protein ubiguitination involved in ubiquitin-dependent
positive regulation of nitrogen compound metabolic pr
peptidyl-lysine trimethylation {GO:0018023)
polyamine biosynthetic process {GO:0006596)
regulation of skeletal muscle contraction (G0:001481"
regulation of hyaluronan biosynthetic process (GO:19
glucan catabolic process (GO:0009251)

long-chain fatty-acyl-CoA biosynthetic process (GO :0(

1 2 3
-log10P

Gene Ontology Molecular Function (2018 version)

*RNA binding (G0:0003723)

*protein kinase inhibitor activity (G0:0004360)
*kinase inhibitor activity {GO:0019210)

insulin receptor binding {(GQ:0005158)

protein kinase regulator activity (GC:0019837)

ENA polymerase II regulatory region sequence-specifi
RNA polymerase III activity (GO:0001056)

75K snRNA binding (GO:0097322)
phosphatidylinosital phosphate phosphatase activity (
actin binding (G0:0003779)

MAP kinase tyrosine/serine/threonine phosphatase ac
Ne-methyladenosine-containing RMA binding (G0:199
aldehyde-lyase activity (GO:0016832)
phosphatidylinositol phosphate 4-phosphatase activity
GPI anchor binding (G0:0034235)

1 2 3 4
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H4 histone acetyltransferase activity {(GO:0010485)
protein-lysine N-methyltransferase activity (G0:0016:
histone acetyltransferase activity (H4-K8 specific) {GC
histone acetyltransferase activity (H4-K5 specific) {GC
histone acetyltransferase activity (H4-K16 specific) (G
lysine M-methyltransferase activity (GO:0016278)
collagen binding {(GO:0005518)

NAD+ ADP-ribosyltransferase activity (GO:0003950)
lysophospholipase activity (G0:0004622)

telethonin binding (G0:0031433)

phosphoric ester hydrolase activity (G0:0042578)
amino acid transmembrane transporter activity (GO:0
phosphatase activity (GO:0016791)

protein methyltransferase activity (GO:0008276)
histone-lysine N-methyltransferase activity (GO:0018

1 2 3
-log10P

Reactome Pathways

*Cap-dependent Translation Initiation Homo sar
*Eukaryotic Translation Initiation Homo sapiens
*Formation of a pool of free 405 subunits Homo
*Translation Homo sapiens R-HSA-72766

*L1Za-mediated translational silencing of Cerulc
*3' -UTR-mediated translational regulation Hom
*GTP hydrolysis and joining of the 605 ribosoma
*Influenza Viral RNA Transcription and Replicati
*Viral mRNA Translation Homo sapiens R-HSA-1
*Peptide chain elongation Homo sapiens R-HSA-
*Activation of the mRNA upon binding of the cag
*Major pathway of rRNA processing in the nucle
*Selenocysteine synthesis Homo sapiens R-HSA-
*Eukaryotic Translation Termination Homo sapie
*Influenza Life Cycle Homo sapiens R-HSA-1632

2 4 ) 8
-log10P

Laminin interactions Homo sapiens R-HSA-3000157

Keratan sulfate degradation Homo sapiens R-HSA4-202
Glycogen breakdown (aglycogenolysis) Homo sapiens F
Amino acid transport across the plasma membrane He
Metabolism of lipids and lipoproteins Homo sapiens R-
Molybdenum cofactor biosynthesis Homo sapiens R-H!
Metabolism of carbohydrates Homo sapiens R-HSA-71
Glycerophospholipid catabolismm Homo sapiens R-HSA-
Transport of inorganic cations/anions and amino acids
Synthesis of diphthamide-EEF2 Homo sapiens R-HSA-
Sodium/Proton exchangers Homo sapiens R-HSA-425¢
Pentose phosphate pathway (hexose monophosphate
Non-integrin membrane-ECM interactions Homo sapie
SUMOylation of DNA replication proteins Homo sapien
Neurotoxicity of clostridium toxins Homo sapiens R-H¢

1 2 3
-log10P

Gene Ontology Cellular Component (2018 version)

*cytosolic ribosome (G0:0022626)

*cytosolic part (G0:0044445)

*cytosolic small ribosomal subunit (GO:0022627
*small ribosomal subunit (G0:0015935)

*actin cytoskeleton (GO:0015629)

*focal adhesion (GO:0005925)

*ribosome (G0:0005340)

*box C/D snoRNP complex (G0:0031428)
*microvillus (GO:0005902)

*polysomal ribosome (G0:0042788)

“cytosolic large ribosomal subunit (G0O:0022625
*large ribosomal subunit (GO:00159324)

*small nucleolar ribonucleoprotein complex (GO
*Sin3 complex (G0:0016580)

*polysome (G0O:0005844)
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-log10P

spindle pole centrosome (GO:0031616)

MLL3/4 complex (GO:0044666)

endoplasmic reticulum-Golgi intermediate compartme
Golgi lumen (GO:0005796)

COPI vesicle coat (G0:0030126)

lamellar body {(GO:0042599)

COPI-coated vesicle membrane (G0:00306563)
specific granule lumen {GO:0035580)

endoplasmic reticulum lumen (GO:0005788)

platelet alpha granule lumen {G0:0031093)

integral component of mitochondrial cuter membrane
intrinsic component of mitoechondrial outer membrane
histone acetyltransferase complex (GO:0000123)
endoplasmic reticulum-Golgi intermediate compartme
serine/threonine protein kinase complex (G0:190255:

0.5 1 1.5
-log10P

KEGG pathway

*Ribosome Homo sapiens hsa03010
*ECM-receptor interaction Homo sapiens hsa04=
*Proteoglycans in cancer Homo sapiens hsa052(
*Focal adhesion Homo sapiens hsa04510

*Fox0 signaling pathway Homo sapiens hsa040¢
*Transcriptional misregulation in cancer Homo s
Sphingolipid signaling pathway Homo sapiens hsa040°
Basal cell carcinema Homo sapiens hsa05217
Epstein-Barr virus infection Homo sapiens hsa05169
Longevity regulating pathway - multiple species Homc
Glycosylphosphatidylinositol( GPI)-anchor biosynthesis
PIZK-Akt signaling pathway Homo sapiens hsa04151
Leukocyte transendothelial migration Homo sapiens h:
Sphingolipid metabolism Homo sapiens hsa00600
Longevity regulating pathway - mammal Homo sapien

1 2 3 4
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Fatty acid biosynthesis Homo sapiens hsa00061
Glycerophospholipid metabolism Homo sapiens hsa00
Ether lipid metabolism Homo sapiens hsa00565
Amino sugar and nucleotide sugar metabolism Homo :
Pentose phosphate pathway Homo sapiens hsa00030
Amoebiasis Homo sapiens hsads146

Choline metabolism in cancer Homo sapiens hsa0523:
Glycosphingolipid biosynthesis - ganglio series Homo ¢
ECM-receptor interaction Homo sapiens hsa04512
Focal adhesion Homo sapiens hsa04510

Other glycan degradation Homo sapiens hsa00511
Cysteine and methionine metabolism Homo sapiens h:
Renin-angiotensin system Homo sapiens hsa04614
Protein export Homo sapiens hsa03060

Fatty acid metabolism Homo sapiens hsa01212

1 2
-log10P

WikiPathways

*Cytoplasmic Ribosomal Proteins Mus musculus
*Cytoplasmic Ribosomal Proteins Homo sapiens
*XPodNet - protein-protein interactions in the pi
*PodNet: protein-protein interactions in the pod
*Insulin Signaling Homo sapiens WP481
*Insulin Signaling Mus musculus WP&5

Focal Adhesion Homo sapiens WP306
Corticotropin-releasing hormone Homo sapiens WP23!
Small Ligand GPCRs Mus musculus WP353

Focal Adhesion-PI3K-Akt-mTOR-signaling pathway Mu
Small Ligand GPCRs Homo sapiens WP247

Kit receptor signaling pathway Homo sapiens WP304
Endochondral Ossification Mus musculus WP1270
Senescence and Autophagy in Cancer Homo sapiens V
Focal Adhesion Mus musculus WP85

2 4 6 g
-log10P

Glycerophospholipid Biosynthetic Pathway Homo sapis
Oxidative Stress Mus musculus WP412

Oxidative Stress Homo sapiens WP408

Pentose Phosphate Pathway Mus musculus WPE3
Pentose Phosphate Pathway Homo sapiens WP134
Fatty Acid Biosynthesis Mus musculus WP336

Fatty Acid Biosynthesis Homo sapiens WP357

Hair Follicle Development: Induction (Part 1 of 2) Hon
Trans-sulfuration pathway Homo sapiens WP2333
SREEBP signalling Homo sapiens WP1982

Glycogen Metabolism Mus musculus WP317
Inflammmatory Response Pathway Mus musculus WP45
Inflasnmatory Response Pathway Homo sapiens WP45
Copper homeostasis Homo sapiens WP3286
Keapl-Nrf2 Mus musculus WP1245
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-log10P
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Easinophil
Neutrophil
Macrophag
Tlymphocyte

Cytokine production
- Sl gt
Cellsu
Migaton
Cytokine-cytokine receptor
onction Apoptoss

Leukocyte transendotherial
nigration

Migration
Chemotaxis

Cellular shape changes
Metestasis
Degranulation

ROS production

v
Receptor interalization

. Degrnulaion
- NO induction

—m Migration

Data on KEGG graph

—» ROS production
Rendered by Pathview

NADPH oxidase



PHAGOSOME Conventional phagocytosis

Phagocytic cup
Binding to receptor

R
ER-mediated phagocytosis <1 0 1

Endocytosis ) opsonins

Phagocytosis-promoting receptors

Fe receptors opsonins

‘Complement receptors
Internallsation and

formation of the phagosomes
microtubule

Complamenand
coagilation cascad
Recyeling edosome ]

Tolllke receptors
Phagosome maturation

by Interaction with -
the endocyelic pathway

JEE—

Early endosome

Caectin receplors

[ ]|
Scavenger receplors
[Srat Juarcol[ Lot |

Late endosome

l

The ativation mechanism o NADPH oxidase
inatve forn v form
tocromebsss mebrane
e

2 S Cytoplasm

P

Phagolysosome
Data on KEGG graph
Rendered by Pathview



HEMATOPOIETIC CELL LINEAGE
Lymphold Riiated ‘ ‘ ‘ ‘ l'
*Dendriic cel

0 1

15T eell

D8 T eall

Thymus
» )}

Intrsate
itise)

4T eell

s
s
s Regulatory T cell

2
CDiors
@™ D3

I cr: [ cos |

[ o117 co2s [opizr] tar | com | coss [ cov IS cps | oot

NK cell Precursor

PreBlcel PreB Il cel Immature B cell
Do) CDI9

o Coot

2 coas

HCADR

Lymphotd

stemcall
Doublenegative

cell ON) Tnce

on o

& (coa iy

2 Con ¢

it o3
i

WADR

Hematopoletic
Ste Rl
Mast cel

CFUAMast
Basophil

Basophilic
Myeloeyte

CFU-Bas

[Gacsr]
i s
i

yeoblas Eosiophilc
gt Myeacyte

Eosinophil

cFU-E0

[omesd s |
HoL Gwcse
e

SCr

v
Myclold Related
‘Dendritic Cell

L
L
Gucs T

CRUMD

Macrophage

avcse avcse

GGF N Gesr

Neutrophilie
Myelocyte

Neutrophil

Myclold CRUGEMM P
Stim Cent :
53 Nepws o cois
2 o DI 5
s e ol
1 i EREHES
oI iz
HEADR

Bone marrow

I scr [ i Jomcsd oscr]
[rox SRR o121 coii4] cpiz3] cbiza] coizs NN cD125] coits |

I scr [ooscr| s [ e [1u| i [Gucsy
PO
£P0

scF s
GMLcsF 14 Ep0
Erythrocyte

BFUE cruE Procrythroblast
o coss o2
i i
EPOR HLADR

[ =eor. SR coui [ coi2s ] ooss [cozasd coss I coss | cow |
o

FSL MegCSE
3
GvcsE e 150

3o
D2

B
o, o, o

CDI26  IL-11F e o
[ T T T BT Y e e

Data on KEGG graph
Rendered by Pathview



NATURAL KILLER CELL MEDIATED CYTOTOXICITY
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T CELL RECEPTOR SIGNALING PATHWAY
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MITOPHAGY - ANIMAL
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UBIQUITIN MEDIATED PROTEOLYSIS
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