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Figure S1.  8-weeks training study: Disease associated cytokines and Physiological measurements. 

The figure shows two heatmaps representing respectively the standardized values for the physiology and serum cytokine measurements. Data are standardized to represent above average values in red and below average values in green. Panel A represents significantly different physiological measurements in the disease groups (Healthy, L-BMI and L-BMI). Those variables that are also significantly changing in response to training are labeled in red. Panel B represent serum cytokine measurements significantly different in the disease groups (Healthy, N-BMI and L-BMI). No cytokines were significantly different in response to training.
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Figure S2. Correlation between VO2max and its neighbourhood as inferred by ARACNE. 

Panel A represents the functional annotation of the genes, which are positively and negatively correlated with VO2max. Panel B shows instances of genes belonging to mRNA export from nucleus, mRNA processing, and Ribosome functional terms. Panel C shows instances of genes that belong to Glycolysis/Glycogenesis and to mitochondrion respiratory chain functional terms. 
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Figure S3. Correlation between physiological variables.

This figure shows the scatterplots between physiological variables that are highly co-regulated and form a compact subnetwork.

[image: image2.emf]IL-13

IL1B

IFNg

TNFa

VE per

IFN2a

VO2 max

FFMI

BMI

VO2max per

VO2max KG

VE

BODE

HRPEAK

HRPEAK per

WATTS

GAPDH

ALDOA

PGM1

PFKM

PGK1

FBP2

TPI1

DLAT

DLD

PDHAI

EGFR1

MIG


Figure S4. Detailed representation of the physiological subnetwork in the COPD network.
This figure is a detailed representation of Figure 1 in the manuscript , representing  the subnetwork of physiological variables.
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Figure S5. Healthy and COPD specific networks. 

The figure shows the networks obtained by ARACNE analysis with healthy (panel A) and COPD (panel C) specific datasets (see methods section for details).  Panel B and Panel D show the correlation between two landmark genes (IL1R and ALDOA) in the 8 weeks training study for healthy and disease sample biopsies respectively. Note that the network models represent the lack of correlation between tissue remodelling and bioenergetics in COPD patients. 
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Figure S6. Networks representing diabetes and dystrophy muscles.

Panel A and Panel B represent the network inferred from the dystrophy dataset (see methods for details). Panel C and D represent the full interaction networks inferred from the diabetes dataset (see methods section for details). Nodes marked in red represent the neighborhood of receptors of the immune receptors; green nodes represent the neighborhood of central metabolism hubs. From a simple visual inspection it is evident in the two networks that the intermediate metabolism genes are closely linked to the expression of inflammation and growth factor signals.
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Figure S7.  8-weeks training study: Expression profiling analysis of muscle biopsies. 

The figure summarizes the results of the microarray analysis of muscle biopsies representing response to endurance training. Panel A shows the heatmap representing genes differentially regulated in response to training in healthy individuals. Panel B shows the heatmap representing genes differentially regulated in response to training in N-BMI individuals. Functions enriched in the up and down regulated genes are labelled on the right side of the heatmap and colour coded to discriminate between up-regulated (red) and down-regulated (green) functions. Panel C display a Venn diagram showing the overlap between differentially regulated genes in response to training in healthy, N-BMI and L-BMI subjects. It is evident that N-BMI and L-BMI show a progressively less pronounced response to training. 
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Figure S8. Differentially expressed genes in the hypoxic mouse model.
This figure represents the genes belonging to chromatin modifier related gene ontology terms that are significantly different in hypoxic mouse model. 

Table S1. Physiology measurements showing the effect of endurance training in healthy and COPD individuals 

	
	COPD patients 
	Healthy subjects 

	
	
	

	VO2 peak, ml/min-1 
	Pre
	896±250
	1566±410

	
	Post
	1076±381
	1819±533

	 
	Δ post-pre
	180±183†
	253±204†

	VO2 peak, %pred 
	Pre
	69±20
	88±15

	
	Post
	84±25
	102±19

	 
	Δ post-pre
	15±11‡
	14±11†

	Wpeak, watts
	Pre 
	56±21
	111±27

	
	Post 
	73±29
	135±37

	 
	Δ post-pre
	17±11‡
	24±13‡

	6MWT, meters
	Pre 
	443±123
	585±87

	
	Post 
	472±132
	633±68

	 
	Δ post-pre
	29±25‡
	48±51*


 Table S2. Serum and cytokine growth factors measured using Luminex technology.

	IL-1beta
	IL-6 
	IL-15
	MIP 1alpha 
	MCP-1

	IL1RA
	IL-7 
	IL-17
	MIP 1beta
	VEGF

	IL-2
	IL-8
	TNF alpha
	IP-10 
	G-CSF 

	IL-2R
	IL-10 
	IFN alpha 
	MIG 
	EGF

	IL-4
	IL-12
	IFN gamma
	Eotaxin
	FGF-basic

	IL-5
	IL-13 
	GM-CSF 
	RANTES 
	HGF 


Table S3: List of physiology, serum cytokines and immune system/growth factors receptors gene expression measurements used as network hubs in the ARACNE procedure.
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ALDOA  ALDOLASE A  glycolysis    

GAPDH  GLYCERALDEHYDE - 3 - PHOSPHATE DEHYDROGENASE  glycolysis    

PFKM  PHOSPHOFRUCTOKINASE, MUSCLE  glycolysis    

TPI1  TRIOSEPHOSPHATE ISOMERASE 1  glycolysis    

PGM1  PHOSPHOGLUCOMUTASE 1  glycolysis    

PDHAI  PYRUVATE DEHYDROGENASE  glycolysis    

ALDH2  ALDEHYDE DEHYDROGENASE 2 FAMILY (MITOCHONDRIAL)  glycolysis    

HK1  HEXOKINASE 1  glycolysis    

DLAT  DIHYDROLIPOAMIDE S - ACETYLTRANSFERASE  glycolysis    

ACYP1  ACYLPHOSPHATASE 1, ERYTHROCYTE (COMMON) TYPE  glycolysis    

PGK1  PHOSPHOGLYCERATE KINASE 1  gluconeogenesis   

DLD  DIHYDROLIPOAMIDE DEHYDROGENASE  gluconeogenesis   

AKR1A1  ALDO - KETO REDUCTASE FAMILY 1, MEMBER A1 (ALDEHYDE REDUCTASE)  gluconeogenesis   

ENO1  ENOLASE 1  gluconeogenesis   

FBP2  FRUCTOSE - 1,6 - BISPHOSPHATASE   2  gluconeogenesis   

CCR5  CHEMOKINE (C - C MOTIF) RECEPTOR 5  receptor  

CSF1R  COLONY STIMULATING FACTOR 1 RECEPTOR  receptor  

EGFR  EPIDERMAL GROWTH FACTOR RECEPTOR  receptor  

FGFR1  FIBROBLAST GROWTH FACTOR RECEPTOR 1  receptor  

IL - 17RA  INTERLEUKIN 17 RECEPTOR  receptor  

IL1RN   INTERLEUKIN 1 RECEPTOR ANTAGONIST  receptor  

IL8RB  INTERLEUKIN 8 RECEPTOR  receptor  

TNFR1  TUMOR NECROSIS FACTOR RECEPTOR TYPE 1  receptor  

TNFR2  TUMOR NECROSIS FACTOR RECEPTOR TYPE 2  receptor  

TrkB   TYROSINE KINASE, RECEPTOR, TYPE 2  receptor  

VEGFR2  VASCULAR ENDOTHELIAL GROWTH FACTOR RECEPTOR 2  receptor  

CD44R not sure (HA)  HERMES ANTIGEN GP90 HOMING RECEPTOR  receptor  

IL - 1r  INTERLEUKIN 1 RECEPTOR, TYPE I  receptor  

IL1RB  INTERLEUKIN 1 RECEPTOR, TYPE II  receptor  

IL13RA1  INTERLEUKIN 13  RECEPTOR, ALPHA 1  receptor  

IFNAR  INTERFERON RECEPTOR 1  receptor  

Mig - R  CHEMOKINE (C - X - C MOTIF) RECEPTOR 3  receptor  

CCR3  CHEMOKINE (C - C MOTIF) RECEPTOR 3  receptor  

HEGFR (MET)  HEPATOCYTE GROWTH FACTOR RECEPTOR  receptor  

IFNGR2  INTERFERON GAMMA RECEPTOR 2  receptor  

IFNGR1  INTERFERON GAMMA RECEPTOR 1  receptor  

BMI  BODY MASS INDEX  physiological variable  

FFMI  FAT FREE MASS INDEX  physiological variable  

Walk  WALK  physiological variable  

HRPEAK  HEART RATE PEAK  physiological variable  

HRPEAKper  HEART RATE PEAK  PERCENTAGE  physiological variable  

VO2maxkg  WHOLE OXYGEN COMSUPTION AT PEAK OF EXERCISE  physiological variable  

VO2_maxper  WHOLE OXYGEN COMSUPTION AT PEAK OF EXERCISE (PERCENTAGE)  physiological variable  

WATTS  WATTS  physiological variable  

VE  MINUTE  VENTILATION  physiological variable  

VE_per  MINUTE VENTILATION  (PERCENTAGE)  physiological variable  

VO2_max  WHOLE OXYGEN COMSUPTION AT PEAK OF EXERCISE  physiological variable  

BODE  BODY - MASS INDEX, AIRFLOW OBSTRUCTION, DYSPNEA, AND EXERCISE  CAPACITY INDEX  physiological variable  

age  AGE  physiological variable  

PaO2  PRESSURE OF OXYGEN IN ARTERIAL BLOOD  physiological variable  

Eotaxin - exp2  SMALL - INDUCIBLE CYTOKINE A11     serum cytokine  

IP10 - exp2  INTERFERON - INDUCIBLE CYTOKINE     serum cytokine  

MIP - 1b - exp2  MAJOR INTRINSIC PROTEIN OF LENS FIBER    serum cytokine  

Rantes - exp2  RANTES    serum cytokine  


Table S4. COPD interaction network

[image: image7.emf]Hubs  No. genes   Representative  Functional  Terms    

VE  149  [1] GOCC cytoplasm (79), intracellular part (101). [3] GOCC  cytosolic large ribosomal subunit. [4] GOCC mitochondrial part.   

VO2 - max  259  [1] GOCC cytoplasm (116),GOBP cellular  metabolic process  (126). [2] GOCC cytoplasmic part (79). [3] GOCC  mitochondrion (34). [4]  KEGG Oxidative phospohorylation (8),  GOCC mitochondrial respiratory chain (7).   

VO2 - maxkg  301  [1] GOCC cytoplasm (127). [2] GOCC intracellular organnele  part (70). [6] GOCC organelle envelope (22), GOCC  mitochondrion (28).  

Walk  144  [1] GOCC cytoplasm (78). [2] GOCC  nucleolus (8).   

WATT  249  [1] GOCC cytoplasm (124). [2] GOCC  organelle part (63). [3]  GOCC mitochondrial membrane (16). [4] GOBP Cellular  metabolic process (119). [6] GOMF RNA bindgin (23). [9]  GOBP macromolecule localization (25). [13] GOCC ribosomal  subunit (6). [14] GOCC mitochondrial respiratory chain (6).    

 


Representative functional terms enriched in the neighbourhood of Physiological variables

Table S5. Representative functional terms enriched in the neighbourhood of immune system and growth factor receptor hubs in the COPD interaction network.

[image: image8.emf]Hubs

No. of 

genes

Representative Functional Terms

CCR3 1815

[1] GOBP negative reguationof biological process (107). 

[2] GOBP anatomical structure development (174), 

[3] GOBP cell proliferation (73). 

[4] GOCC plasma membrane (230). 

[5] GOBP cell migration (32). 

[6]  BIOCARTA Oxidative stress induced gene expression via Nrf2 (12). 

[7] GOBP positive regulation of biological process (106). 

CCR5 1350

[1] GOCC extracellular region part (65). 

[2] GOBP multicellularorganismaldevelopment (142).

CD44R 1368

[1] GOBP biological adhesion (107). 

[2] GOCC extracellular matrix (65). 

[3] cytoskeletalprotein bindgin(55). 

[4] KEGG Focal adhesion (37), KEGG ECM (23). 

[5] GOMF glycosaminoglycanbindgin(20). 

[6] GOCC collagen (13). 

[7] GOBP development process (248). 

[8] GOBP cell motility (46).

[9] GOBP ECM organization and biogenesis (13). 

[10] GOBP negative regulation of cellular process (101). 

[11] GOMF calcium ion binding (111). 

[12] GOBP cell development (100). 

[13] GOCC cytoskeleton (105).

[14] GOBP positive regulation of immune response (17)

CSF1R 410

[1] GOCC extracellular matrix (43). 

[2] GOBP response to external stimulus (48), GOBP inflammatory respinse(29). 

[4] GOMF cytoskeletalprotein binding (38), 

[5] GOBP cell motility (30). 

[6] GOMF actinbinding (30). 

[7] GOBP cell commnication( 127). 

[8] GOCC collagen (12). 

[10] GOBP activation of autoimmune response (13). 

[11] GOCC plasma membrane (109).  

[14] protein kinasecascade (22). 

[17] cell proliferation (33). 

[19] GOBP cell death (33)

IGNGR1 153

[1] GOCC cytoplasmicvesicle (14). 

[2] GOCC intracellular part (84).

IL1R1 355

[1] GOCC extracellular matrix (30). 

[2] GOCC actincytoskeleton (26), GOBP development process (98). 

[4] KEGG Focal adhesion (21), 

[5] GOBP actinfilamanent-based process (16). 

[6] GOBP localization (87). 

[7] GOBP negative regulation of cellular process (41). 

[8] GOMF lipase inhibitor activity (4). 

[14] GOMF enzyme inhibitor activity (17). 

VEGFR 231

[1] GOBP cell adhesion (30). 

[2] GOBP multicellularorganismaldevelopment (53). 

[3] GOBP blood vessel development (12). 

[4] GOBP intracellular signaling cascade (34). 

[5] GOCC intercellular junction (10), KEGG Tight junction (8). 

[6] GOBP cell motility (16). 

[7] GOCC plasma membrane (65)


Table S6. Representative functional terms enriched in the neighbourhood of central metabolism hubs in the COPD interaction network.
[image: image9.emf]Hubs

No. of 

genes

Representative Functional Terms

ALDOA 17

[1] GOBP Glycolysis(4), GOBP glucose catabolic process (4). 

[2] GOBP muscle system process (4).

DLAT 109

[1] GOCC mitochondrion (57). 

[2] GOBP generation of precursor metabolites and energy (31). 

[3] GOBP coenzyme metabolic process (20). 

[4] GOCC mitochondiralinner membrane (30). 

[5] GOBP oxidative phospohorylation(13).

[6] GOCC mitochondrial matrix (11).

[8] GOMF catalytic activity (52). 

DLD 233

[1] GOCC mitochondrion (98). 

[3] GOCC mitochondrial matrix (23). 

[4] KEGG oxidative phosphorylation(26). 

[5] GOBP cellular respiration (14), KEGG TCA cycle (8). 

[6] GOMF carbon-oxygen lyaseactivity (8).

[7] GOMF oxidative phosphorylation(20). 

[8] GOMFoxidoreductaseactivity (4),

[9] GOMF iron-sulfur cluster binding (6).

[10] GOBP carboxylic acid metabolic process (21). 

[11] GOMF lipoicacid binding (4). 

[12] GOBP carboxylic acid metabolic process (21). 

[13] GOBP metabolic process (139). 

[14] GOBP cellular biosynthetic process (29). 

[17] KEGG Alanineand aspartatemetabolism.

ENO1 217

[1] GOCC extracellular matrix (16). 

[3] GOBP development process (57). 

[4] GOMF phospholipaseinhibitor activity (4). 

[5] KEGG EHEC and EPEC (9).

GAPDH 31 [1] GOBP cellular carbohydrate catabolic process (7),KEGG Glycolysis/ Gluconeogenesis (6).

PDHAI 171

[1] GOCC mitochondrion (100). 

[2] GOBP metabolic process (111). 

[3] GOBP generation of precursor metabolites and energy (52), KEGG oxidative 

phosphorylation(34), GOBP ATP synthesis (15). 

[4] GOBP coenzyme metabolic process (26), KEGG GOBP cellular respiration (16), TCA (8).  

[5] GOCC mitochondrial matrix (19). 

[6] GOMF ubiquinol-cytochrome-creductaseactivity (6). 

[7] KEGG oxidative phosphorylation(34). 

[8] GOMF metal cluster binding (8). 

[9] GOBP metabolic process (111). 

[10] GOMF hydro-lyaseactivity (6). 

[11] GOBP cofactor biosynthetic process (11). 

PFKM 21

[1] GOCC contractile muscle thin filament (4), GOBP muscle contraction (4), GOCC cytoplasm 

(12)

PGK1 52

[1] GOBP cellular carbohydrate catabolic process (7),KEGG Glycolysis/ Gluconeogenesis (6). 

[3] GOCC mitochondiral membrane (8).

TPI1 67

[1] GOBP alcohol catabolic process (9), GOBP glycolysis(8). 

[2] GOCC mitochondrion (17). 

[4] GOBP metabolic process (44). 

[6] GOBP cellular biosynthetic process (13).


Table S7. Top networks identified by the Ingenuity Pathway Analysis software. 

	ID
	Molecules in Network
	Score
	No.

Focus

genes
	Functions

	1
	ADAMTS9,BGN,C3AR1,CARD6,Cbp,COL1A1,COL3A1,COL6A1,COL6A2,COL6A3,COLEC12,collagen,Collagen type I,CTSK,CTSS,ETS,EXOC1,Inflammasome (Nalp1, Asc, Casp1, Casp4),ITPKB,KLF3,LY96,MEOX1,MEOX2,MRC2,NCOA7,NFkB (complex),NLRP1,PELO,PLK2,PLOD2,PTPLAD1,RFTN1,SERPINH1,TFPI2,TRAM2
	43
	29
	Connective Tissue Disorders, Genetic Disorder, Skeletal and Muscular Disorders

	2
	Alpha Actinin,Alpha catenin,ANGPTL1,ANXA2,Cadherin,CAP1,CDH11,CLDN5,CTNNA1,CTNND1,ERK1/2,F Actin,F11R,F2R,FAM84B (includes EG:157638),G-Actin,IQGAP1,Itgam-Itgb2,JAM,JAM2,JAM3,KIRREL,MARCKSL1,MLLT4,MPZL1,NTN4,PROCR,PTPRB,RAB13,SDCBP,SNX9 (includes EG:51429),SPTBN1,TEK,TJP1,Tropomyosin
	36
	26
	Cell-To-Cell Signaling and Interaction, Tissue Development, Cardiovascular System Development and Function

	3
	A2M,Actin,Alpha tubulin,Bcl9-Cbp/p300-Ctnnb1-Lef/Tcf,CD44,CFL1,Cofilin,DPYSL2,FN1,FZD6,GJA1,GLS,HDGFRP3,HIP1R,HTRA1,LIPA,LRP,Notch,NOTCH4,PARVA,PCDHGC3,PFDN2,Pkc(s),PTPN12,PTPRK,RAB8B,S100A11,Secretase gamma,SNTA1,SOX4,TCF4,TCF/LEF,TCF7L2 (includes EG:6934),TMOD3,UTRN
	36
	26
	Cell Morphology, Cellular Development, Carbohydrate Metabolism

	4
	ACTG1,AIF1,APP,C1q,C1QA,C1QC,C1S,CALD1,CD93,CFH,CLIC1,CPE,DBN1,EMCN,EPB41L2,EPB41L3,ERG,ERP44,Fascin,FOXP1,ICAM2,Iga,Igm,Integrin alpha 5 beta 1,ITM2B,LDB2,Ldh,MARCKS,Mucin,MYH9,Na-k-atpase,PCSK5,PGAM1,SPARCL1,TSPAN12
	35
	27
	Endocrine System Development and Function, Small Molecule Biochemistry, Cardiovascular Disease

	5
	AHR,ANKRD29,BTG3,CD164,CHSY1,CREB3L2,Cyclin A,Cyclin E,DDX5,DRAM1,E2f,EFHC1,ELOVL1,EML4,GADD45GIP1,Insulin,KLHDC5,KPNA2,MIR1,MIR124,MTMR12,PEA15,PP1 protein complex group,PTBP1,Ptk,Rab5,Rb,RBMS1,RCN3,SLC44A1,STEAP4,TAGLN2,TMSB4X,TWF1,ZC3HAV1
	34
	25
	Infection Mechanism, Cell Cycle, DNA Replication, Recombination, and Repair

	6
	14-3-3,AIM1 (includes EG:202),Ap1,BCR,C14ORF153,CASP2,CASP4,CASP6,Caspase,CBL,CCDC59,CLIC4,CLPX,CSF1R,Cytochrome c,FGL2,GRN,Hsp27,Hsp90,LYN,MAP3K1,Mek,MITF,MTCH1,NGFRAP1,PDCD6IP,peptidase,PKD2 (includes EG:5311),PLAU,RAI14,TIMP1,TSHZ3,TUBB,Tubulin,YWHAQ (includes EG:10971)
	33
	25
	Cell Death, Cell-To-Cell Signaling and Interaction, Embryonic Development

	7
	ARHGDIB,ASPN,COL1A2,DACH1,ETS1,FLI1,FMR1,GUCY1B3,IFN ALPHA RECEPTOR,KDR,KIT,LASP1,LOX,MYOF,Nuclear factor 1,Pdgf,PECAM1,PI3K,RNASE1,RNase A,S1PR1,Sfk,SH2B3,SIX1,Smad,Sphk,SPRED1,SRC,SRGN,STAT5a/b,SWAP70,TGFBR2,TYROBP,Vegf Receptor,YES1
	32
	24
	Cancer, Tissue Morphology, Cardiovascular System Development and Function

	8
	Akt,ANTXR1,COL15A1,COL18A1,COL4A1,COL4A2,Collagen type III,Collagen type IV,DAPK1,FBLN2,Fibrin,Flotillin,Igf,IGF2,Igfbp,IGFBP7,LAMA4,LAMB1,LAMC1,Laminin,Laminin1,Laminin2,LGALS3,LGALS3BP,Mmp,MMP2,NID1,NID2,OGN,PCOLCE,PPT1,PROS1,SNAI2,TACC1,THBS4
	30
	24
	Connective Tissue Disorders, Genetic Disorder, Cardiovascular System Development and Function

	9
	Adaptor protein 2,ADCY7,AKAP12,Angiotensin II receptor type 1,Arf,ARF3,ASAP1,Beta Tubulin,Clathrin,CLTC,COPB1,COPB2,DAB2,ERK,FSCN1,FSH,Ifnar,IL6ST,JAK,Lh,LOXL1,P4HA2,PICALM,PTPRE,RAB31,RAB1A,RAB5C,RASSF2,RECK,SOCS2,STAT,TNFAIP6,TPM4,TUBA1A,tyrosine kinase
	30
	23
	Genetic Disorder, Ophthalmic Disease, Carbohydrate Metabolism

	10
	ARHGAP1,ARHGAP29,C3-Cfb,CBX4,CD46,CD81,CFI,Ctbp,DLC1,Erm,Fc receptor,Jnk,KLHL2,LGALS8,MCF2L,MECOM,Mlc,MSN,MYH10,MYL6,Myosin,Pde,PDE1A,PDE8A,PTGFRN,RAD50,Ras homolog,RBBP8,RHOG,RhoGap,RHOJ,Rock,SMC1A,STK17B,THY1
	28
	24
	Cell Signaling, Cell-To-Cell Signaling and Interaction, Hematological System Development and Function

	11
	ABI1,ACTR2,ACTR3,Alpha actin,Arp2/3,ARPC5,BCL10,CD3,CYFIP1,EPS8,Fcer1,Fcer1a-Fcer1g-Ms4a2,FCGR1A/2A/3A,FSTL1,FYN,HCLS1,HHEX,MRC1,NCK,NFAT (complex),NRP1,P38 MAPK,PAG1,Pak,Pdgfr,POSTN,PTPRC,Rac,RGS5,Sos,SYK/ZAP,TRAF5,VAV,WIPF1,WNK2
	24
	20
	Cell-To-Cell Signaling and Interaction, Cellular Assembly and Organization, Cell Morphology

	12
	ATP1B3,B2M,CANX,DEGS1,EMP1,FABP5,FCER1G,Fcgr2,FCGR2B,FKBP11,FKBP1A,IFN Beta,Ige,IgG,IgG2a,IL12 (complex),Immunoglobulin,KCTD12,KDM5B,Mediator,MHC Class I (complex),MHC CLASS I (family),MHC Class II (complex),MICAL2,peptidylprolyl isomerase,PLC gamma,PLS3,PPIA (includes EG:5478),PPIB,PTMA,RNASET2,RRBP1,SAA,STAB1,TCR
	24
	20
	Drug Metabolism, Small Molecule Biochemistry, DNA Replication, Recombination, and Repair

	13
	AIF1,AIM2,alcohol group acceptor phosphotransferase,CD33 (includes EG:945),CYB561,DAPK1,DRG1,GGTA1,GRK4,Hla-abc,IFI44,IFITM2,IFITM3,IFNA2,IFNG,inosine,IRG1,KCTD20,KLRA17,LCP1,LGALS3BP,LPAR6,MAP3K8,MS4A6A,NPL,PARVG,PHF11 (includes EG:51131),PRKCH,progesterone,ROD1,SAMD9,TRIL,TRIM22,TTC28,TTK
	24
	20
	Antimicrobial Response, Inflammatory Response, Infection Mechanism

	14
	20s proteasome,Calpain,Caspase 3/7,CAV1,CAV2,Caveolin,CD53,CDK6,Collagen Alpha1,Collagen(s),Eotaxin,FBN1,FERMT2,Fibrinogen,Filamin,Focal adhesion kinase,IGF1,Integrin,Integrin alpha 3 beta 1,Integrinα,Integrinβ,ITGB1,MAP2K1/2,MOBKL1B,NOSIP,PP2A,SHC1,SPARC,STK38,STK38L (includes EG:23012),STOM,TM4SF1,TRIP6,UBE2B,VCAN
	23
	19
	Cell Morphology, Connective Tissue Development and Function, Cell-To-Cell Signaling and Interaction

	15
	ABI3BP,ADD3,ATP5D,ATP5G1,ATP6V1B2,B3GNT2,CSRP2BP,DCAF6,DDB1,DOCK9,FAM101B,FGF1,HIST1H4C,HTT,KAT2A,LOXL2,LRRC17,MLF2,MPEG1,PHLDB2,POSTN,RAI14,retinoic acid,SASH1,SEPHS1,SFXN3,SLC25A12,SOX7,SOX17,SPTBN2,TACC1,TMSB10,TPR,YEATS2,YWHAZ
	23
	19
	Cellular Compromise, Skeletal and Muscular System Development and Function, Cell Cycle

	16
	CASP1,CCL2,CD58,CD163,CHEMOKINE,IFI16,IFI27,IFI44,IFITM2,IFITM3,Ifn,IFN alpha/beta,Ifn gamma,IFN TYPE 1,IFNAR1,IFNGR1,IKK (complex),Ikk (family),IL1,IL-1R,IL12 (family),IL1R1,Interferon alpha,IRF8,IRG,LYZ,MYD88,PARP,PARP4,Tlr,TLR2/3/4/9,Tnf,TNFSF10,TNFSF13B,XAF1
	22
	19
	Connective Tissue Disorders, Inflammatory Disease, Skeletal and Muscular Disorders

	17
	ACLY,ADD3,ALOX5,ANXA1,ANXA5,Calcineurin protein(s),Calmodulin,CaMKII,CAPN2,CAPN6,Ck2,COX7C (includes EG:1350),Creb,CREB5,Cytochrome c oxidase,EBAG9,FGFR1,Gsk3,Histone H1,Histone h3,HOXA9,KL,LPHN2,MAGED2,MID1,MYO1B,Nfat (family),NMDA Receptor,Pka,PPP1R16B,PTEN,RNA polymerase II,TM4SF18,TMSB10,Vegf
	21
	21
	Cell-To-Cell Signaling and Interaction, Hematological System Development and Function, Immune Cell Trafficking


The first column represent the ID of the network, the second column shows the molecules in the network. The third column is the score of the network. The forth column shows the number of the genes in a network.  The final and the fifth column shows the top functions describing the network. 

Table S8.  MYOD targets which are significantly different in response to training in healthy patients (FDR 10%, fold> 1.5). 
	Genes
	CS/CT
	FDR
	NS/NT
	FDR
	WS/WT

	MYO1B
	2.424319
	0.003434
	2.358684
	0.043488
	NS

	MYH10
	1.9779
	0.010815
	NS
	NS
	NS

	MYH9
	1.769668
	0.01157
	NS
	NS
	NS

	MYO15B
	1.680785
	0.053249
	NS
	NS
	NS

	MYLK2
	-1.73438
	0.060255
	NS
	NS
	NS

	MYO6
	1.680994
	0.060255
	NS
	NS
	NS


None of the MYOD targets were significantly different at this threshold. 
Table S9. Known Validated Targets of NFKB

[image: image10.emf]RefSeq
PubMed Name Description Species (Human)

11922943 IGHG4 immunoglobulin heavy constant gamma 4 (G4m marker) human K01316
10760789 IGHG3 immunoglobulin heavy constant gamma 3 (G3m marker) human M12958
8036173 APOC3 apolipoprotein C-III human NM 000040
10022897 TNFRSF6 tumor necrosis factor receptor superfamily, member 6 (cCD95 Fas) human NM 000043
12374807 CD3G T-cell receptor/CD3gamma, CD3G antigen, gamma polypeptide (TiT3 complex) human NM 000073
t CD40L tumor necrosis factor (ligand) superfamily, member 5 (hyper-IgM
11751888 TNFSF5 syndrome) human NM 000074
F 9845534 CD105 endoglin (Osler-Rendu-Weber syndrome 1) (ENG) human NM 000118
8970974 ICAM1 intercellular adhesion molecule 1 (CD54), human rhinovirus receptor human NM 000201
12208876 TPMT thiopurine S-methyltransferase human NM 000367
1508203 IL2RA i IL-2 receptor alpha chain interleukin 2 receptor, alpha chain human NM 000417
1710341 SELE selectin E (endothelial adhesion molecule 1) ELAM1 human NM 000450
8051093 TP53 tumor protein p53 (Li-Fraumeni syndrome) human NM 000546
11035101 CRP C-reactive protein, pentraxin-related human NM 000567
8605359 IL1A interleukin 1, alpha human NM 000575
8413223 IL1B interleukin 1, beta human NM 000576
7930581 IL1RN interleukin 1 receptor antagonist human NM 000577
9840284 CCRS5 chemokine (C-C motif) receptor 5 human NM 000579
8207232 IL8 interleukin 8 human NM 000584
2497518 L2 interleukin 2 human NM 000586
8663174 IL9 interleukin 9 human NM 000590
7699330 TAP1 transporter 1, ATP-binding cassette, sub-family B (MDR/TAP) human NM 000593
2104921+1715367+2263628 TNF tumor necrosis factor (TNF superfamily, member 2) TNF alpha human NM 000594
9541585 LTA lymphotoxin alpha (TNF superfamily, member 1) human NM 000595
8972179 IL6 interleukin 6 (interferon, beta 2) human NM 000600
12208876 CD44 CD44 antigen (homing function and Indian blood group system) human NM 000610
8607810 NOS2A nitric oxide synthase 2A (inducible, hepatocytes) human NM 000625
10492402 SOD2 MnSOD, superoxide dismutase 2, mitochondrial human NM 000636
10744679 TNFSF6 tumor necrosis factor (fas ligand) superfamily, member 6 human NM 000639
9191851 IL11 interleukin 11 human NM 000641
9446586 BDKRB1 bradykinin receptor B human NM 000710
1912581 CSF1 colony stimulating factor 1 (macrophage) (M-CSF) human NM 172212
2406568+11418664 CSF2 colony stimulating factor 2 (granulocyte-macrophage) (IGM-CSF) human NM 000758
7513199 CSF3 colony stimulating factor 3 (granulocyte) (G-CSF) human NM 000759
8546677 GSTP1 glutathione S-transferase pi human NM 000852
9058597 NQO1 NAD(P)H dehydrogenase, quinone 1 human NM 000903
14500744 OPRM1 opioid receptor, mu 1 human NM 000914
10403752 PTAFR platelet-activating factor receptor human NM 000952
prostaglandin-endoperoxide synthase 2 (prostaglandin G/H synthase and
9514889+12471036 PTGS2 cyclooxygenase) (COX-2) human NM 000963
12023897 SCNN1A Amiloride-sensitive sodium channel, nonvoltage-gated 1 alpha human NM 001038
1379595 VCAM1 vascular cell adhesion molecule 1 human NM 001078
10829018, 9195959 AGER advanced glycosylation end product-specific receptor human NM 172197
7729529 ALOX12B arachidonate 12-lipoxygenase, 12R type human NM 000697
12226754 BCL2L1 BCL2-like 1 human NM 001191
11313274 TNFRSF5 tumor necrosis factor receptor superfamily, member 5 (CD40) human NM 001250
12706838 TNFRSF9 tumor necrosis factor receptor superfamily, member 9 (CD137) human NM 001561
11877397 IRF7 interferon regulatory factor 7 human NM 004030
Burkitt lymphoma receptor 1, GTP binding protein (chemokine (C-X-C motif)
9786883 BLR1 receptor 5 CXCR5) human NM 001716
7815555 CD48 CD48 antigen (B-cell membrane protein) human NM 001778
7665567 CD69 CD69 antigen (p60, early T-cell activation antigen) human NM 001781
12208876 CCR7 chemokine (C-C motif) receptor 7 human NM 001838
complement receptor 2 : complement component (3d/Epstein Barr virus)
12444129 CR2 receptor 2 human NM 001877
1744583 F3 coagulation factor III (thromboplastin, tissue factor) human NM 001993
8016102 HMOX1 heme oxygenase (decycling) 1 human NM 002133
9154819 TNC tenascin C (hexabrachion) human NM 002160
2542571 IFNB1 interferon, beta 1, fibroblast human NM 002176
12208876 IL13 interleukin 13 human NM 002188
11160322 IL15RA interleukin 15 receptor, alpha human NM 172200
7507207 IRF1 interferon regulatory factor 1 human NM 002198
7507207 IRF2 interferon regulatory factor 2 human NM 002199
8786306 LTB lymphotoxin beta (TNF superfamily, member 3) human NM 009588
12218129 IRF4 interferon regulatory factor 4 human NM 002460
11306700 MYC v-myc myelocytomatosis viral oncogene homolog (avian) human NM 002467
nuclear factor of kappa light polypeptide gene enhancer in B-cells 2
7541912 NFKB2 (p49/p100) human NM 002502
platelet-derived growth factor beta polypeptide (simian sarcoma viral (v-sis)
7635955 PDGFB oncogene homolog) human NM 002608
10824110 PLAU urokinase-type plasminogen activator human NM 002658
proteasome (prosome, macropain) subunit, beta type, 9 (large multifunctional
7699330 LMP2 protease 2) (PSMB9) human NM 002800
9079634 PTX3 pentaxin-related gene, rapidly induced by IL-1 beta human NM 002852
8051410, 9174597 CcCL2 chemokine (C-C motif) ligand 2 (MCP1/JE) human NM 002982
9120310 CCL5 chemokine (C-C motif) ligand 5 (RANTES) human NM 002985
11076795 CCL11 chemokine (C-C motif) ligand 11 human NM 002986
11559712 CXCL5 Neutrophil activating peptide-78, chemokine (C-X-C motif) ligand 5 human NM 002994
7559449 SELP selectin P (granule membrane protein 140kDa, antigen CD62) human NM 003005
solute carrier family 2 (facilitated glucose/fructose transporter), member 5
12208876 SLC2A5 (GLUTS5) human NM 003039
12208876+12208876 STAT5A signal transducer and activator of transcription 5A human NM 003152
8420985 VIM vimentin human NM 003380
12360408 IER3 immediate early response 3 (IEX-1L) human NM 003897
1740105 NFKB1 nuclear factor of kappa light polypeptide gene enhancer in B-cells 1 (p105) human NM 003998
12480693 BM2 beta-2-microglobulin human NM 004048
10049353 BCL2A1 BCL2-related protein Al human NM 004049
12414801 CCL15 chemokine (C-C motif) ligand 15 (MIP-3alpha) human NM 004591
11275263+12182451 CD83 CD83 antigen (activated B lymphocytes, immunoglobulin superfamily) human NM 004233
CD74 antigen (invariant polypeptide of major histocompatibility complex, class
8164652 CD74 II antigen-associated) human NM 004355
12746898 ELF3 E74-like factor 3 (ets domain transcription factor, epithelial-specific ) (ESE-1) human NM 004433
transglutaminase 2 (C polypeptide, protein-glutamine-gamma-
9486175 TGM2 glutamyltransferase) human NM 004613
12958190 DEFB4 defensin, beta 4 human NM 004942
matrix metalloproteinase 9 (gelatinase B, 92kDa gelatinase, 92kDa type IV
8631874 MMP9 collagenase) human NM 004994
11387332 BCL3 B-cell CLL/lymphoma 3 human NM 005178
8642282+890682 CD80 CD80 antigen (CD28 antigen ligand 1, B7-1 antigen) human NM 005191
12471041 VEGF C vascular endothelial growth factor C human NM 005429
14550290 PLCD1 phospholipase C, delta 1 human NM 006225
1381359 TNFAIP3 tumor necrosis factor, alpha-induced protein 3 (A20) human NM 006290
v-rel reticuloendotheliosis viral oncogene homolog B, nuclear factor of kappa
11753650 RELB light polypeptide gene enhancer in B-cells 3 (avian) human NM 006509
11978801+12208876 TFPI2 tissue factor pathway inhibitor 2 human NM 006528
12835724+10733571 BCL2 B-cell CLL/lymphoma 2 human NM 000657
12859951 S100A6 S100 calcium binding protein A6 (calcyclin) human NM 014624
12594338 TACR1 tachykinin receptor 1, neurokinin 1 receptor (NK-1R) human NM 015727
nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor,
12208876 NFKBIA alpha human NM 020529
12957386 CD209 antigen (DC-SIGN) human NM 021155
12194982 CARD15 caspase recruitment domain family, member 15 (Nod2) human NM 022162
10082535+10409765 CCND1 cyclin D1 (PRAD1: parathyroid adenomatosis 1) human NM 053056
11909978 KLK3 kallikrein 3, (prostate specific antigen) human NM 145864
9482906 IL15 interleukin 15 human NM 172174
11884470 NR4A2 nuclear receptor subfamily 4, group A, member 2 (NURR1) human NM 173173

10867022 HC3 proteasome subunit alpha-type 2 (PSMA2) human NM 002787
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IL9 interleukin 9 human
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TAP1 transporter 1, ATP-binding cassette, sub-family B (MDR/TAP) human
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LTA lymphotoxin alpha (TNF superfamily, member 1) human
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IL6 interleukin 6 (interferon, beta 2) human
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CD44 CD44 antigen (homing function and Indian blood group system) human
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NOS2A nitric oxide synthase 2A (inducible, hepatocytes) human

NM_000625

10492402

SOD2 MnSOD, superoxide dismutase 2, mitochondrial human

NM_000636

10744679

TNFSF6 tumor necrosis factor (fas ligand) superfamily, member 6 human

NM_000639

9191851

IL11 interleukin 11 human

NM_000641

9446586

BDKRB1 bradykinin receptor B human

NM_000710

1912581

CSF1 colony stimulating factor 1 (macrophage) (M-CSF) human

NM_172212

2406568+11418664

CSF2 colony stimulating factor 2 (granulocyte-macrophage) (IGM-CSF) human

NM_000758

7513199

CSF3 colony stimulating factor 3 (granulocyte) (G-CSF) human

NM_000759

8546677

GSTP1 glutathione S-transferase pi human

NM_000852

9058597 NQO1 NAD(P)H dehydrogenase, quinone 1 human NM_000903

14500744

OPRM1 opioid receptor, mu 1 human

NM_000914

10403752

PTAFR platelet-activating factor receptor human

NM_000952

9514889+12471036

PTGS2

prostaglandin-endoperoxide synthase 2 (prostaglandin G/H synthase and 

cyclooxygenase) (COX-2) human

NM_000963

12023897

SCNN1A Amiloride-sensitive sodium channel, nonvoltage-gated 1 alpha human

NM_001038

1379595

VCAM1 vascular cell adhesion molecule 1 human

NM_001078

10829018, 9195959

AGER advanced glycosylation end product-specific receptor human

NM_172197

7729529

ALOX12B arachidonate 12-lipoxygenase, 12R type human
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BCL2L1 BCL2-like 1 human
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11313274

TNFRSF5 tumor necrosis factor receptor superfamily, member 5 (CD40) human
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TNFRSF9 tumor necrosis factor receptor superfamily, member 9 (CD137) human

NM_001561

11877397

IRF7 interferon regulatory factor 7 human

NM_004030

9786883

BLR1

Burkitt lymphoma receptor 1, GTP binding protein (chemokine (C-X-C motif) 

receptor 5 CXCR5) human

NM_001716

7815555

CD48 CD48 antigen (B-cell membrane protein) human

NM_001778

7665567 CD69 CD69 antigen (p60, early T-cell activation antigen) human NM_001781

12208876

CCR7 chemokine (C-C motif) receptor 7 human

NM_001838

12444129

CR2

complement receptor 2 : complement component (3d/Epstein Barr virus) 

receptor 2 human

NM_001877

1744583 F3 coagulation factor III (thromboplastin, tissue factor) human NM_001993

8016102

HMOX1 heme oxygenase (decycling) 1 human

NM_002133

9154819

TNC tenascin C (hexabrachion) human

NM_002160

2542571 IFNB1 interferon, beta 1, fibroblast human NM_002176

12208876

IL13 interleukin 13 human

NM_002188

11160322

IL15RA interleukin 15 receptor, alpha human

NM_172200

7507207 IRF1 interferon regulatory factor 1 human NM_002198

7507207

IRF2 interferon regulatory factor 2 human

NM_002199

8786306

LTB lymphotoxin beta (TNF superfamily, member 3) human

NM_009588

12218129 IRF4 interferon regulatory factor 4 human NM_002460

11306700

MYC v-myc myelocytomatosis viral oncogene homolog (avian) human

NM_002467

7541912

NFKB2

nuclear factor of kappa light polypeptide gene enhancer in B-cells 2 

(p49/p100) human

NM_002502

7635955

PDGFB

platelet-derived growth factor beta polypeptide (simian sarcoma viral (v-sis) 

oncogene homolog) human

NM_002608

10824110

PLAU urokinase-type plasminogen activator human

NM_002658

7699330

LMP2

proteasome (prosome, macropain) subunit, beta type, 9 (large multifunctional 

protease 2) (PSMB9) human

NM_002800

9079634

PTX3 pentaxin-related gene, rapidly induced by IL-1 beta human

NM_002852

8051410, 9174597

CCL2 chemokine (C-C motif) ligand 2 (MCP1/JE) human

NM_002982

9120310 CCL5 chemokine (C-C motif) ligand 5 (RANTES) human NM_002985

11076795

CCL11 chemokine (C-C motif) ligand 11 human

NM_002986

11559712

CXCL5 Neutrophil activating peptide-78, chemokine (C-X-C motif) ligand 5 human

NM_002994

7559449 SELP selectin P (granule membrane protein 140kDa, antigen CD62) human NM_003005

12208876

SLC2A5

solute carrier family 2 (facilitated glucose/fructose transporter), member 5 

(GLUT5) human

NM_003039

12208876+12208876

STAT5A signal transducer and activator of transcription 5A human

NM_003152

8420985

VIM vimentin human

NM_003380

12360408

IER3 immediate early response 3 (IEX-1L) human

NM_003897

1740105

NFKB1 nuclear factor of kappa light polypeptide gene enhancer in B-cells 1 (p105) human

NM_003998

12480693

BM2 beta-2-microglobulin human

NM_004048

10049353

BCL2A1 BCL2-related protein A1 human

NM_004049

12414801

CCL15 chemokine (C-C motif) ligand 15 (MIP-3alpha) human

NM_004591

11275263+12182451

CD83 CD83 antigen (activated B lymphocytes, immunoglobulin superfamily) human

NM_004233

8164652

CD74

CD74 antigen (invariant polypeptide of major histocompatibility complex, class 

II antigen-associated) human

NM_004355

12746898

ELF3 E74-like factor 3 (ets domain transcription factor, epithelial-specific ) (ESE-1) human

NM_004433

9486175

TGM2

transglutaminase 2 (C polypeptide, protein-glutamine-gamma-

glutamyltransferase) human

NM_004613

12958190

DEFB4 defensin, beta 4 human

NM_004942

8631874

MMP9

matrix metalloproteinase 9 (gelatinase B, 92kDa gelatinase, 92kDa type IV 

collagenase) human

NM_004994

11387332

BCL3 B-cell CLL/lymphoma 3 human

NM_005178

8642282+890682

CD80 CD80 antigen (CD28 antigen ligand 1, B7-1 antigen) human

NM_005191

12471041 VEGF C vascular endothelial growth factor C human NM_005429

14550290

PLCD1 phospholipase C, delta 1 human

NM_006225

1381359

TNFAIP3 tumor necrosis factor, alpha-induced protein 3 (A20) human

NM_006290

11753650

RELB

v-rel reticuloendotheliosis viral oncogene homolog B, nuclear factor of kappa 

light polypeptide gene enhancer in B-cells 3 (avian) human

NM_006509

11978801+12208876

TFPI2 tissue factor pathway inhibitor 2 human

NM_006528

12835724+10733571

BCL2 B-cell CLL/lymphoma 2 human

NM_000657

12859951

S100A6 S100 calcium binding protein A6 (calcyclin) human

NM_014624

12594338

TACR1 tachykinin receptor 1, neurokinin 1 receptor (NK-1R) human

NM_015727

12208876

NFKBIA

nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor, 

alpha human

NM_020529

12957386

CD209 antigen (DC-SIGN) human

NM_021155

12194982

CARD15 caspase recruitment domain family, member 15 (Nod2) human

NM_022162

10082535+10409765 CCND1 cyclin D1 (PRAD1: parathyroid adenomatosis 1) human NM_053056

11909978

KLK3 kallikrein 3, (prostate specific antigen) human

NM_145864

9482906

IL15 interleukin 15 human

NM_172174

11884470 NR4A2 nuclear receptor subfamily 4, group A, member 2 (NURR1) human NM_173173

10867022

HC3 proteasome subunit alpha-type 2 (PSMA2) human

NM_002787


Table S10. Functional annotation of the significantly different genes identified by a two factor ANOVA. The factors are exercise training and disease status. 
	Functional category 
	#of genes 
	Factor 

	GOBP RNA processing 
	121 
	Disease 

	GOBP ribonucleoprotein complex biogeneis 
	53 
	Disease 

	GOCC mitochondrion 
	198 
	Disease 

	GOCC contractile fiber 
	33 
	Disease 

	KEGG Tight junction 
	35 
	Disease 

	GOCC Chromatin remodelling complex 
	19 
	Disease 

	GOCC histone deacytylase complex 
	12 
	Disease 

	GOMF RNA binding 
	245 
	Exercise 

	GOBP proteolysis involved in cellular protein catabolic process 
	206 
	Exercise 

	GOMF enzyme binding 
	182 
	Exercise 

	GOCC ribonucleoprotein complex 
	165 
	Exercise 

	GOBP protein complex biogenesis 
	166 
	Exercise 

	GOCC extracellular matrix part 
	50 
	Exercise 

	GOBP blood vessel development 
	89 
	Exercise 

	GOBP regulation of cell proliferation 
	236 
	Exercise 

	GOCC contractile fiber 
	50 
	Exercise 

	KEGG ECM-receptor interaction 
	36 
	Exercise 

	GOCC histone deacetylase complex 
	17 
	Exercise 

	GOCC ribonucleoprotein complex 
	29 
	Interaction 

	GOMF GTPase activity 
	14 
	Interaction 

	GOBP RNA processing 
	21 
	Interaction 

	GOCC mitochondrial part 
	20 
	Interaction 


The functions noted by * are functionally enriched (FDR < 10%).
