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Supplementary table 1. Top 13 genes with higher expression in skeletal muscle of OB at 2 weeks after metabolic surgery as compared to baseline. Gene names given in italics.

Gene symbol

Gene name

logFold change

P value

Gene function

CISH

ANGPTL4

LRRC27

HMGCSs2

DNAJC28

HS6ST2

CHAC1

INHBB

ABCG1

ABCAL

AMOTL2

cytokine inducible SH2-containing protein

angiopoietin-like 4

leucine rich repeat containing 27

3-hydroxy-3-methylglutaryl-CoA synthase 2

DnaJ (Hsp40) homolog subfamily C member 28

heparan sulfate 6-O-sulfotransferase 2

ChaC glutathione-specific gamma-glutamylcyclotransferase 1

inhibin beta B

ATP-binding cassette subfamily G member 1

ATP binding cassette subfamily A member 1

angiomotin like 2

1.36

1.06

0.90

0.84

0.84

0.82

0.82

0.78

0.76

0.74

0.71

0.048

0.045

0.036

0.003

0.039

0.045

0.020

0.024

0.002

0.006

0.003

SOCS family proteins form part of a classical negative feedback system that regulates cytokine signal transduction.
CIS is involved in the negative regulation of cytokines that signal through the JAK-STATS5 pathway such as
erythropoietin, prolactin and interleukin 3 (IL3) receptor. Inhibits STAT5 trans-activation by suppressing its tyrosine
phosphorylation.

Mediates inactivation of the lipoprotein lipase LPL, and thereby plays a role in the regulation of triglyceride clearance
from the blood serum and in lipid metabolism . May also play a role in regulating glucose homeostasis and insulin
sensitivity.

unknown

Catalyzes the first irreversible step in ketogenesis, condensing acetyl-CoA to acetoacetyl-CoA to form HMG-CoA,
which is converted by HMG-CoA reductase (HMGCR) into mevalonate.

May have a role in protein folding or as a chaperone.

6-O-sulfation enzyme which catalyzes the transfer of sulfate from 3-phosphoadenosine 5-phosphosulfate (PAPS) to
position 6 of the N-sulfoglucosamine residue (GIcNS) of heparan sulfate.

Catalyzes the cleavage of glutathione into 5-oxo-L-proline and a Cys-Gly dipeptide. Acts specifically on glutathione,
but not on other gamma-glutamy! peptides . Negative regulator of Notch signaling pathway involved in embryonic
neurogenesis: acts by inhibiting Notch cleavage by furin, maintaining Notch in an immature inactive form, thereby
promoting neurogenesis in embryos.

Inhibins and activins inhibit and activate, respectively, the secretion of follitropin by the pituitary gland.
Inhibins/activins are involved in regulating a number of diverse functions such as hypothalamic and pituitary hormone
secretion, gonadal hormone secretion, germ cell development and maturation, erythroid differentiation, insulin
secretion, nerve cell survival, embryonic axial development or bone growth, depending on their subunit composition.
Inhibins appear to oppose the functions of activins.

Catalyzes the efflux of phospholipids such as sphingomyelin, cholesterol and its oxygenated derivatives like 7beta-
hydroxycholesterol and this transport is coupled to hydrlysis of ATP. The lipid efflux is ALB-dependent.

Catalyzes the translocation of specific phospholipids from the cytoplasmic to the extracellular/lumenal leaflet of
membrane coupled to the hydrolysis of ATP. Thereby, participates in phospholipid transfer to apoliproteins to form
nascent high density lipoproteins/HDLs . Transports preferentially phosphatidylcholine over phosphatidylserine. May
play a similar role in the efflux of intracellular cholesterol to apoliproteins and the formation of nascent high density
lipoproteins/HDLs.

Regulates the translocation of phosphorylated SRC to peripheral cell-matrix adhesion sites. Required for proper
architecture of actin filaments. Inhibits the Wnt/beta-catenin signaling pathway, probably by recruiting CTNNB1 to
recycling endosomes and hence preventing its translocation to the nucleus. Participates in angiogenesis. May play a
role in the polarity, proliferation and migration of endothelial cells. Selectively promotes FGF-induced MAPK activation|
through SRC.




ABCC10 ATP binding cassette subfamily C member 10 0.70 0.023 ATP-dependent transporter probably involved in cellular detoxification through lipophilic anion extrusion.

PCDH15 protocadherin-related 15 0.69 0.009 Calcium-dependent cell-adhesion protein. Essential for maintenance of normal retinal and cochlear function.




Supplementary table 2. Top 13 genes with higher expression in skeletal muscle of OB at 52 weeks after bariatric surgery as compared to baseline. Gene names given in italics.

Gene symbol Gene name logFold change P value Gene function
Regulator of mitochondrial apoptosis and G1 cell cycle in breast cancer. Protects the breast cancer cells against
i i mitochondrial apoptosis and this effect is mediated through the modulation of BCL2 protein family, which involves the
BEX2 brain expressed X-linked 2 2.39 0.024 B X i i . . i
positive regulation of anti-apoptotic member BCL2 and the negative regulation of pro-apoptotic members BAD, BAK1
and PUMA.
o Catalyzes the N-methylation of nicotinamide and other pyridines to form pyridinium ions. This activity is important for
NNMT nicotinamide N-methyltransferase 1.96 0.007 . . .
biotransformation of many drugs and xenobiotic compounds.
LAD1 ladinin 1 1.56 0.009 Anchoring filament protein which is a component of the basement membrane zone.
MYH3 myosin, heavy chain 3, skeletal muscle, embryonic 1.47 0.033 Muscle contraction.
FST folistatin 119 0.031 Binds directly to activin and functions as an activin antagonist. Specific inhibitor of the biosynthesis and secretion of
pituitarv follicle stimulatina hormone (FSH).
. ) Actins are highly conserved proteins that are involved in various types of cell motility and are ubiquitously expressed
ACTC1 actin, alpha, cardiac muscle 1 1.18 0.036 . .
in all eukaryotic cells.
) . o After binding acetylcholine, the AChR responds by an extensive change in conformation that affects all subunits and
CHRNA1 cholinergic receptor, nicotinic, alpha 1 (muscle) 1.17 0.047 . i .
leads to opening of an ion-conducting channel across the plasma membrane.
i o . Component of the EvC complex that positively regulates ciliary Hedgehog (Hh) signaling. Required for the localization
EFCAB7 EF-hand calcium binding domain 7 1.05 0.049 . N
of the EVC2:EVC subcomplex at the base of primary cilia.
ARMCX4 armadillo repeat containing, X-linked 4 0.95 0.004 unknown
PCDH15 protocadherin-related 15 0.89 0.022 Calcium-dependent cell-adhesion protein. Essential for maintenance of normal retinal and cochlear function.
Core component of the 3M complex, a complex required to regulate microtubule dynamics and genome integrity. It is
CCDC8 coiled-coil domain containing 8 0.85 0.038 unclear how the 3M complex regulates microtubules, it could act by controlling the level of a microtubule stabilizer
(PubMed: 24793695, PubMed:24793696). Required for localization of CUL7 to the centrosome (PubMed: 24793695).
o i Involved in the production of gangliosides GD3 and GT3 from GM3; gangliosides are a subfamily of complex
ST8SIAL ST8 alpha-N-acetyl-neuraminide alpha-2,8-sialyltransferase 1 0.82 0.013 . ) . . o .
glycosphinglolipds that contain one or more residues of sialic acid.
; Transcriptional modulator activated by BMP (bone morphogenetic proteins) type 1 receptor kinase. SMAD9 is a
SMAD9 SMAD family member 9 0.81 0.033

receptor-regulated SMAD (R-SMAD).




Supplementary table 3. Gene ontology analysis of differentially expressed genes: CON vs OB (Ow).The Go-terms colored in green are depicted in the go plot in fig.3b . Gene names given in italics.

Number of genes /

GO-term Pathway Gene symbol total numberof  Fold enrichment P-value
genes in pathway

G0:0015671 oxygen transport HBM, HBG2, HBG1, HBB, HBA2, HBD 14.4 3.88E-05

CALCOCOL, CXCLS, SLC44A2, PIK3CD, SECTML, TNFSF13B, RASSF3, IMPA2, RASSF6, CASP1, NCK2,

PRKACB, CD53, IL4R, RIPK3, IGFBPS, SP110, TRAFL, ITPKB, TYROBP, TNFRSF25, LTB, S100A9,
600007165 signal transduction CSF2RB, PIK3RL, IL2RG, RASGRP2, RASGRPL, LILRA3, FYB, PDE11A, SH3BP1, INPPSD, SPOCK2, 54/1161 17 2.52E-04
SH3BP2, CXCR2, PTK2B, APBBL, PAGL, ASIC1, LYN, CCL23, TXNRD1, TNFRSF10C, WWP1, TNFRSF10B,
IGF1, ARHGAP27, NR2F2, ARHGAP25, SORL1, RCAN1, ARHGAP30, IL7R

BNIP3L, IGFBP3, LRP5, TNFRSF10C, TNFRSF10B, BMP5, RASSF3, RASSF5, PEALS, RASSF6, CARD17,

G0:0042981 regulation of apoptotic process e, (e, o e (TS Bt o 171213 29 3.17E-04
ILIRN, CXCL9, LST1, SECTML, IL2RG, FYB, TNFSF13B, ICOS, SLPR4, MAP4K2, HLA-H, CCL23, IL4R,
GO:0006955 immune response SEMAAD, IL18, TNFRSF10C, TNFRSF10B, IL16, HLA-A, HLA-F, VAV, TGFBR3, CD27, TNFRSF25, LTB, 261421 22 3.26E-04
IL7R

G0:0031032 Structure CNN2, MYLIP, EPBAL, EPBA1L2, MYHY, LURAPL 6727 8.0 7.92E-04

G0:0043410 positive reguiation of MAPK cascade BANKL, IGFBP3, LPARL, CD27, TNFRSF25, IGF1, ZNF622, IL6R, SORBS3 9/81 40 184E-03

G0:0001771 synapse formation DOCK8, NCK2, DOCK2, CORO1A 4110 14.4 2.22E-03

LYN, CCL23, SP100, CXCL9, ITGBZ, IL18, TNFRSF10C, CXCR4, PIK3CD, TNFRSF10B, NMI, NFKB2,
GO10006954 infiammatory response CXCRL, CLECTA, CXCR2, S100A12, CD27, CHI3LL, TNFRSF25, LGALSS, S100A9, S100A8 221319 21 225803
G0:0030593 neutrophil chemotaxis CCL23, ITGB2, CXCR2, S100A12, PIK3CD, S100A9, VAVL, S100A8 8166 43 2.33E-03
DOCK4, TRIO, RGS19, DOCK, CSF2RB, IL2RG, RASGRP2, RASGRP1, RCBTB2, RGS2, RGS3, SH3BPL,
G0:0043547 positive regulation of GTPase activity ARHGDIB, NCK2, RAP1GAP2, DENND2D, PLEKHGS, CCL23, SEMA4D, FNBP1, HPS1, ARHGAP27, GMIP, 29/565 18 2.42E-03
ARHGAP25, VAV1, ARHGAP30, CDC42EPS, ARHGEF2, DOCK2
GO:0050729 Dositive reguiation of yresponse CCL23, IL18. AGTRL, LPL, S100A12. ZP3, S100A9, S100A8 8/73 39 4172603
y LYN, MAP4K2, NCF2, NLRCS, PIK3CD, ZC3HAV1, COROIA, SIRT2, NFKB2, RNF135, FGR, TYROBP,

6010045087 innate immune response CLECTA, ELF4, LCN2, SERPINGL, PTK2B, S100A12, CSK, ANG, ARHGEF2, S100A9, S100A8 231430 1o 4.66E-03

G0:0045088 requiation of innate immune response RNF135, FGR, IRFL, BIRC3 2713 110 2.96E-03

00043123 TR D B R D PINKL, SLC44A2, TSPAN6, CASPL, LPARL, S100A12, TNFRSF10B, SECTM1, ZC3HAV1, LGALS, 12161 - 544503

LURAP1, BIRC3
GO:0008360 regulation of cell shape FGR, SEMA4D, CDC42EPS, LST1, PALM, ITGB2, LPARL, MYHS, PTK2B, COROLA, MYL12A 11/140 28 5.79E-03
HISTIH2BM, HISTIH2BO, HISTIH2BI, HISTIH2BF, HISTIH2BH, HISTIH2BB, HISTIH2BD, HISTIH3D,

GO:0006334 nucleosome assembly e e 10/119 30 6.01E-03

00032495 e G CXCL9, CASP1, TNFRSF10C, TNFRSF10B, CD27, TNFRSF25, CSF2RB, LGALSS, S100A8, TIMP4, NFKB2, 12160 26 623503

G0:0019731 antibacterial humoral response HIST1H2BI, HISTLH2BF, ANG, HLA-A, HISTLH2BD, HISTIH2BC 6/44 49 7.24E-03

G0:0060337 type linterferon signaling pathway 1SG20, HLA-H, SP100, IFITM1, IRF1, HLA-A, HLA-F 7/64 3.9 8.61E-03

GO:0050830 defense response to Gram-positive bacterium FGR, HISTIH2BI, HISTIH2BF, ANG, HLA-A, IL6R, HIST1H2BD, HISTLH2BC 8/85 34 9.42E-03

y DDRL, NLGNA4Y, MYBPC2, SEMAAD, ITGB2, LAMBL, EMP2, SPG7, PCDH18, SORBS3, MAG, ARVCF, ISLR,

GO10007155 celladhesion SELL, COL6A2, NINJL, SSPN, COL6A3, ITGBL1, ACKR3, ITGB7, PLXNC1, MPZL3 231459 18 972803

600051002 positive reguiation of NF-kappaB transcription factor activity RIPK3, ITGB2, S100A12, TRAF1, LGALS9, ARHGEF2, RAB7B, S100AS, S100A8, NFKB2 10/133 27 121E-02

GO:0006796 phosphate-containing compound metabolic process PTPRD, IMPA2, INPP5D., LHPP. 4718 8.0 1.28E-02

G0:0060333 interferon-gamma-mediated signaling pathway HLA-H, SP100, IRF1, HLA-A, NMI, IFI30, HLA-F 7171 35 1.40E-02

GO:0070098 chemokine-mediated signaling pathway CCL23, CXCL9, CXCR1, CXCR2, PTK2B, CXCR4, ACKR3 7171 35 1.40E-02

G0:0030335 positive regulation of cell migration LYN, FGR, PAKL, SEMA4D, SEMA3B, GCNT2, PTK2B, PIK3CD, LAMBL, IGFL, PIK3R1, CORO1A 12/184 23 141E-02

GO:0042127 regulation of cell proliferation CNN2, FGR, CXCLY, IL4R, AGTR1, TNFRSFLOC, PTK2B, TNFRSF10B, CD27, CSK, TNFRSF25, ARHGEF2 12/185 23 1.46E-02

GO:0001867 activation, lectin pathway FCNL KRTL, MASP1 377 154 148E-02

G0:0044267 celluar protein metabolic process IGFBP5, MMP2, IGFBP3, CSF2RB, IGF1, LMCDL, HISTIH3D, HISTIH3E, SNCA 9/118 27 1.73E-02

y MAP4K2, IGFBPS5, WSB2, MAST3, DGKA, ACOT11, GMIP, FYB, SOCS2, TGFBRS, PINKL, TYROBP, NUAK2,

G0:0035556 intracellular signal transduction RASSFS, INPPAD. ARHGER?, 793, PLODA TNS2 PAGL 207408 18 183E-02

600007229 integrin-mediated signaling pathway FGR, TYROBP, ITGB2, MYH9, PTK2B, ITGBLL, ITGB7, VAV1 8199 29 2.05E-02

GO:0050900 leukocyte migration LYN, MAG, SLC7A7, SELL, INPPSD, ITGB2, MYH9, PIK3RL, MMP9 9/122 26 2.07E-02

GO:0031295 Teell LYN, PAKL, CSK, PIK3RL, ICOS, VAVL, TNFSF13B 7778 32 2.14E:02

y CDS3, IFITM1, TNFRSF10B, ITPKB, TSPAN15, PTPRC, CXCR1, TSPANG, P2RY1, CXCR2, PTK2B, CD27,

G0:0007166 cell surface receptor signaling pathway INFRSF25 ILTR, BIRCS 15/274 20 217E-02

G0:0070207 protein MLKL, ALOX5AP, LCN2, ASIC1 4/22 6.5 2.22E-02

GO:0001666 response to hypoxia TGFBRS3, PAKL, ALAS2, MMP2, UCP2, CASPL, PTK2B, SCAP, CXCR4, ANG, PPARA 11/172 23 2.22E-02

GO:0001558 regulation of cell growth SOCS2, DDRL, IGFBPS, IGFBP3, HTRA3, AGTR1, RASGRP2 7180 31 2.39E-02
0:0002480 __fing and of exogenous pepiide antigen via MHC class 1. T HLA-H, HLAA, HLAFE 379 120 44E
0:0044342 type B pancreatic cell IGFBPS5, IGFBP3, SIDT2 3/9 12.  44E
0:0038083 peptidyl-tyrosine Viation LYN, FGR, DDR1, PTK2B, CSK 5/40 4! . 45E(
0:000996 posiive requiation of signal SOCS2, HOMERI. SH3BP2, SLA, GRAP, PAGL 6/61 71E-
0:0006968 Celluar defense response CXCLO, TYROBP, NCF2, CXCR2, PTK2B, TCIRGL 6/62 88
0:0051897 positive reguiation of protein kinase B Signaiing PINKL, IGFBPS, AKR1C3, IL18, GCNT2, CHI3LL, ZP3 7784 X 95
0:0043534 blood vessel endothelial cell migration MYH9, PTK2B, EMP2 3/10 1 .00E-(

y LYN, MAP4K2, TRIO, MLKL, IGFBP3, PIK3CD, PIK3R1, RUNX3, PHKA2, FYB, ERN1, FGR, PAKL, PINKL,

GO:0006468 protein phosphorytation NUAKZ AAKL PTKSB, CSK. ALPKL HOST, PRKACE 211456 17 3.10E-02
0:0031623 receptor CXCRL, [TGB2, CXCR2, ACKRZ, SNCA 57 22 =
0:0001816 cytoline production PIK3CD, S100A9, RASGRP1, S100A8 a4l X 2E-
0:0002227 innate immune response in mucosa HISTIH2BI, HISTIHZBF, HISTIHZBD, HISTIH2BC al 7 2E-
0:0048013 ephrin receptor signaling pathway LYN, ACTR2, PAKL, MMP2, NCK2, MMP9, MYL12A 77 9 6E <

GO:0007596 blood coaguiation LYN, NFE2, HBG2, HBG1, DOCKS, IRF1, HBB, HBD, PRKACB, HISTIH3D, HISTIH3E 11/184 21 3.33E-02

G0:0007204 positive reguiation of cytosolic calcium ion concentration CD52, P2RY1, CXCR2, AGTR1, LPARL, PTK2B, CXCR4, ADRALD, S1PR4 9/134 24 3.37E-02
0:0032148 activation of protein kinase B activity PINK1, IL18, ANG, IGF1 a4/ . 46E-(
0:0072661 protein targefing to plasma membrane TESC, PTCHL, PALM, MYLI2A al 46
0:0002523 leukocyte migration involved in y response ITGB2, S100A9, S100A8 ]  60E
0:0051279 regulation of release of calcium ion into cytosol LYN, PTK2B, COROLA ] 60
0:0016064 mediated immune response IL4R, INPPSD, CD27 ] . 6OE
0:0014065 3-kinase signaling PIK3CD, IGFL, PIK3RL, SIRT2 al B1E
0:0050832 defense response to fungus COTLL, 5100A12, S100A9, S100A8 4727 B1E
0:0035987 cel differentation MMP2, ITGB2, LAMBL, MMP9 ar27 B1E -

G0:0007050 cell cycle arrest ERNL, CDKN2C, PCBP4, IRF1, GASL, APBBL, VASHL, MLFL, UHMK1 9/141 23 4.35E-02

G0:0010942 positive regulation of cell death UCP2, AKR1C3, HBB, HBA2 4129 49 4.58E-02

G0:0033209 tumor necrosis factor-mediated signaling pathway TNFRSF10C, PTK2B, TNFRSF10B, CD27, TNFRSF25, LTB, TNFSF138, BIRC3 8/118 24 4.67E-02

G0:0030198 extracellular matrix organization DDRL, COL6A2, SPOCK2, ITGB2, COL6AS, LAMBL, ITGB7, HSD17B12, OLFML2A, MPZL3, NFKB2 11/196 20 4.80E-02

G0:0043568 lositive regulation of insulin-iike growth factor receptor signaling pathwa| IGFBPS. IGFBP3, IGF1 3/13 83 4.92E-02

GO:0002474 ntigen processing and presentation of peptide antigen via MHC class HLA-H, SAR1B_HLA-A, HLA-F 4730 4.8 4.98E-02

G0:003021 T cell differentation PTPRC. PIK3CD, IL7R, VAVL 4730 28 2.98E-02

600046777 protein autophosphorytation ERNL, LYN, FGR, DDRL, PAKL, RIPK3, AAKL, PTK2B, CSK, UHMKL 10/172 21 5.14E-02

GO:0045765 requiation of SP100, KRTL, PTK2B, EMP2 2731 26 541E-02

G0:0006935 chemotaxis CCL23, CXCLY, CXCR1, CXCR2, CXCR4, ACKR3, LGALSE, DOCK2 8/122 24 5.41E-02
0:0032796 wopod MYHS, COROIA 7 35. 4BE-
0:0070488 neutrophil S100A9, S100A8 1 35.! . 48E(
0:1903919 negative regulation of actin filament severing CSRP3, MYH9 I 35 48E
0:0038111 interleukin-7-mediated signaling pathwa IL7R, IL2RG ] 35. 48E -
0:0038112 interleukin-8-mediated signaling pathwa CXCRI, CXCR2 ] 35. 48E -
0:0033030 negative regulation of neutrophil apoptotic process ITPKB, CXCR2 I 35 48E

600070374 positive regulation of ERK1 and ERK2 cascade CCL23, P2RY1, FFAR4, GONT2, PTK2B, CHI3L1, ACKR3, ABCA7, LGALS9, RASGRP1 10/175 21 5.61E-02

GO:0034097 response to cytokine SP100, IL6R, TIMP4, BCL2L1, NFKB2 5/52 35 5.62E-02

600050776 regulation of immune response HLA-H, IFITM1, TYROBP, SELL, IRF1, ITGB2, ITGB7, HLA-A, HLA-F, HCST 10/178 20 6.12E-02
0:2001244 positive regulation of intrinsic apoptotic signaling pathway RIPK3, S100A9, S100A8, BCL2L1 47 4. 30E
0:1902042 regulation of extrinsic apoptotic signaling pathway via death domain re PEA15, TNFRSF10B, ARHGEF2, BMP5 4/ 4. 30E
0:0051604 tein maturation TSPAN15, TESC, SORL1 1 7. .38E(
0:1904707 positive regulation of vascular smooth muscle cell ERNZ, MMP2, MMP9 I 7. 38E-
0:0045947 negative regulation of initiation BANKI, EIFAEBP1, EIFAEBP3 1 7. 38E
0:0007173 epidermal growth factor receptor signaling pathway NCK2, PTK2B, CSK, PIK3RL, PAGL /56 00
0:0010744 positive regulation of derived foam cell differentiation 1L18, AGTR1, LPL 116 . 7.16E
010001503 CLEC38, IFITML, RUNX3, MMP9, PDLIM7, BMPS ] 7 7.20E
0:0006865 amino acid transport SLC7AT7, SLCA3A2, SLC16AL0, SLC38A4 ] a1 7.27E+
0:0050714 positive regulation of protein secretion ANG, APBBL, IGF1, KCNN4 4/ 4.0 7.77E
0:0009409 response o ca PLACB, ACOTLL, COX2, LPL al 4 7.77E
0:0050731 positive reguiation of peptidyt-tyrosine phosphoryiation SEMAAD, PTK2B, IGFL, ARHGEF2, PLPP3, IL6R ] 7.82E-
0:0048535 lymph node RIPK3,LTB, IL7R 1 7.97E
0:0002407 dendritic cell CXCR1, CXCR2, CXCR4 117 7.97E
0:1901741 positive regulation of myoblast fusion CD53, CXCLO, ILAR 117 7.97E




G0:0051056 regulation of small GTPase mediated signal transduction RAP1GAP2, ARHGAP30, TRIO, ARHGDIB, ARHGEF2, GMIP, ARHGAP25, VAV1 8/134 21 8.05E-02
0:1903298 __|gative regulation of hypoxia-induced intrinsic apoptotic signaling pathw| PINK1, TMBIM6 I 23. -
0:200067 positive regulation of dendritic cell apoptotic process LYN, LGALS9O ] 23. -
0:003260: chemokine production S100A9, S100A8 1 23 -~
0:1903204 negative regulation of oxidative stress-induced neuron death PINK1, FBXO7 ] 23. 11E-
0:000961 esponse to mechanical stimulus RCANL, PTCH1, P2RY1, PTK2B, CHI3LL I 3 . 14E
0:004210: positive regulation of T cell PTPRC, NCK2, ZP3, CORO1A, TNFSF138 ] 3.0 . 54E
0:000155! 0ocyte maturation PTK2B, ANG, PABPCIL ] 6.0 . B1E
0:001059 negative regulation of endothelial cell migration SP100, NR2F2, VASH1 ] 6.0 . B1E
0:000269 ositive regulation of leukocyte CXCL9. IL6R, GPSM3 ] 6.0 . B1E
0:0008625 extrinsic apoptotic signaling pathway via death domain receptors TNFRSF10C, TNFRSF10B, CD27. PIK3R1 ] 38 . 82E

y LYN, DDR1, CCL23, IFITM1, CDKN2C, TESC, IGFBP3, SIRT2, BMP5, RASSFS, IRF1, MXI1, NCK2, PTK2B,

0:0008285 negative regulation of cell proliferation CSK, FEZF2. TNS2 171396 15 8.96E-02
G0:0051607 defense response to virus 1SG20, BNIP3L, EXOSCS, IFITM1, CXCL9, PTPRC, IRF1, NLRCS, ZC3HAV1 9/165 20 9.01E-02
G0:0007568 aging IGFBPS, P2RY1, UCP2, ITGB2, SERPING1, SCAP, EEF2, NFKB2, SNCA 9/165 20 9.01E-02

0:0006928 movement of cell or subcellular component ACTR2, MYLIP, PALM, ARHGDIB, IGF1, COROIA I .5 5E-

0:0045668 negative regulation of osteoblast differentiation IGFBPS5, SEMA4D, PTCHL, LRPS 4l .7 7E-

0:0046579 positive regulation of Ras protein signal ITPKB. IGF1, RASGRP1 ] .7 7E-

0:0008589 regulation of signaling pathway PTCH1. TCTN1, GAS1 ] .7 7E-




Supplementary table 4. Gene ontology analysis of differentially expressed genes: OB (Ow) vs OB (2w). The GO-terms colored in green are depicted in the go plot in fig.3c. Gene names given in italics.

Number of genes /

GO-term Pathway Gene symbol totalnumber of  Fold enrichment Pvalue
genes in pathway
SF3B3, CSTF2, SRRT, EIF4A3, PPWD1, WDR83, ELAVLL, U2AF1L4, SYNCRIP, METTL14, SART3,
G0:0000398 mRNA splicing, via spliceosome RAVERL, TRA2B, CWC22, PAPOLA, TXNL4A, HNRNPAL, NCBPL, UPF38, PRPF40B, GTF2FL, GTF2F2, 30/222 21 2.76E-04
NUDT21, CD2BP2, BUD13, SNRNP48, GEMING, PPIH, HNRNPH3, SLU7

G0:0010501 RNA secondary structure unwinding DDX27, DDX25, AGO1, DHX36, EIF4A3, DDX20, DDX31, DDX42, DDX21, DDX10, DDX50 11/44 38 4.34E-04

G0:2001235 positive regulation of apoptotic signaling pathway ING5, MAGED1, CTSH, INHBB, TP63, CTSC, TGFBR1 7725 43 4.61E-03

G0:0051289 protein homotetramerization SRR, PFKL, CRTC3, ACADL, EVL, HPRT1, SOD2, FBP1, TP63, DECR1, THGIL 11/60 28 512603

y SREBF1, CNP, EPO, ITGB2, TACR3, EEF2, ADRAIA, PPPIR9B, NFKB2, GCLC, SRR, EDNRB, RPS6KBI1,
GO10007568 aging P2RY1, KRT25, CANX, NAPEPLD, TSPO, DMD, GCLM, CTSC 217165 1o SABE-03
’ RAP1GAP2, ARHGAPS, GDIL, ITSN1, ARHGAP19, ARAP3, ARAPL, GMIP, ARHGAP24, ARHGAP4, BCR,
G0:0051056 regulation of small GTPase mediated signal transduction B 18/134 21 6.37E-03
NUP107, JMIDIC, CCAR2, NR3C2, HOXAY, YY2, PTTGL, ZFP30, POFUTL, RUVBLL, ZNF449, HABP4,
EP300, ZNF689, SOX6, ZNF324, PDEBA, TSPYL2, TLE2, RFX3, MITF, RUNX3, GTF2F2, ZNFL6, ZNF542P,
THAPS, ZSCAN21, ZNF558, PREB, HOXB2, UBE2V1, ATF5, ZNF555, CLOCK, ABCG1, ZBTBEA, MAGEDL,
CREM, CDCA7, ZNF22, PMF1, ZNF26, TAFSL, ZBTB2, PGBDL, ATXN3, ZNF827, ZNF703, ZNF425, ZNF543,
y MTERF3, CNOT10, SMADS, NFKB2, ZBTB6, 2223, YEATS2, ZNF814, TADAL, ZNF775, ZNF774,
GO10006355 reguiation of transcription, DNA-templated SLC2A4RG, ZSCANZ, BNC2, PHF20, CHDY, TFBM, AFF4, SNAPCS, LBH, ZNF80S5, MECOM, SIX4, 12211504 2 840803
ZNF529, ZNF407, ZNF527, ZNF761, CNOT6L, NCOAS, TSC22D2, IL16, PPHLN1, TGFBR1, TOX2, IRF2,
ZNF239, ZNF358, ZNF511, VGLL3, ZNF232, KANK1, RGS19, PRKAA2, USP27X, SRRT, ZBTBA3, NR2C2,
MLLT3, NR2C1, ZBTB41, ZNF7, ZBTBA40, ZNF507, PPP1RE, ZNF746, DMD, ZNF226, ZNF343, ZNF100,
RNF20, PRRX1, ZNF184, UTP4, ZNF181, YLPML, GTF2H3, PML, ZNF33B, KLF8, ASXL2, ZNF613, ESF1
y TBCCD1, MAST3, SH3KBP1, ARAP3, CAMSAPL, ACTB, ARHGAP4, CNN2, FGD3, CECR2, TUBB2B,
60:0007010 cytoskeleton organization STRIP2, ZMYM3, GAN, KRT25, RHOU, DMD, BRWD3, SIPAL, SH3D19 20/161 19 8.83E-03
y UTP15, WDR36, DDX27, UTP4, PNOL, RPL31, WDR3, RPL12, EIF4A3, DDX21, NOLC1, NOL9, WDR12,

GO10006364 TRNA processing RBFA, WDR43, BYSL, BOP1, EBNA1BP2, NOB1, DKCL, RIOK2, RIOK1, RPL28, DCAF13 241214 L7 127802

600006270 DNA replicationinitiation ORCS, PURA, POLAL MCM3, MCM4, MCMB, MCM2 7732 33 160E-02

GO:0006750 glutathione process GGT5, GCLC, HAGH, CHAC1, GCLM 5/16 48 1.75E-02

500006461 prolin complex assembly CD74, SF3B3, NIFK, GPAAL, FANCC, MITF, PML, TAPBP, SLC7A6, CCNBL, SLC7A7, PPPZR1B, ZWI0, 15/116 20 8302

PPIH, KCNQS

y TBCCDL, SH3KBPL, LSTL, ITGB2, ARAP3, ARAPL, COROLA, MYL12A, FGD3, FGR, STRIP2, FES, ANXAY,
G0:0008360 regulation of cell shape B EKrOn RHOU YD, BRDS 17/140 19 2.03E-02
G0:0001032 Tequiation of protein phosphorviation LYN, SOCSL, CCDCBAC, TADAS, TLR7. PML, PPPIROB 7734 32 213602

GMEBL, CBFB, EPO, MAGED1, TSHZ1, CITED4, GLIS3, PURA, TCEALG, TCEALS, ZMYM3, HSF2, CREGL,

y RUVBLL, GTF2IRD2B, SMARCEL, BRD3, IFNAR2, SREBF1, ZNF143, ANXA4, ACTL6A, TCF12, VEZF1,

GO10006357 reguiation of ranscription from RNA polymerase Il promoter MITF, ELP4, FOXP4, SOD2, RUNX3, NFKB2, TADA2B, CTDSP1, MED21, TADAS, TADAL, IRF5, ATF5, a1lada 14 2:208:02
CLOCK, BRWD3, ZSCAN29, VGLL3

y TSPYL2, HISTIH2BM, SHPRH, SET, HISTIH2BI, HIST2H2BE, SART3, HISTIHID, HISTIH4H, HIFX,

600006334 nucleosome assembly o 120D, HISTLHID, HISTLLAE oMz, ZSPYLS 15/119 19 2.30E-02

GO:0040001 of mitotic spindie NUSAP, CLASP1, KPNBL 374 115 234E-02

6011900034 regulation of celluar response to heat DNAJC2, NUP107, SEHIL, RPA3, TPR, CHORDCL, MAPKAPK2, EP300, NUP54, CCAR2, ATR 1175 22 2.34E-02

GO:0006268 DNA unwinding involved in DNA replication PURA, MCM4, MCM6, MCM2 2710 6.1 2.35E-02

y ACHE, SUPT16H, SET, PCNA, ORCS, ING5, POLAL, DNAJC2, RPA3, MCM3, TIMELESS, MCM4, NT5M,

G0:0006260 DNA replication oM. DTDI ATR MONMa. Ao 18/155 18 2.46E-02

G0:0060048 cardiac muscle contraction MYBPC3, CSRP3, VEGFB, DMD, TAZ, SMADS, MYH6, MYH7 8145 27 25502

GO:0007080 mitotic plate CCNBL, SEHIL, ZW10, CHMP2B, RRSL. KIF22, KPNBL 7737 29 312602

GO:0034605 cellular response to heat LYN, ATXN3, HDAC2, ST8SIAL, TPR, NF1, SLU7 7737 2.9 3.12E-02

KHDRBS1, ACHE, PCNA, PAKLIP1, SRRT, ADRALD, PDS5B, GNAI2, FRAT2, CREGL, PPP1R8, ERBB2,
600008283 cell proliferation TSPO, ANXA7, MYH10, MAPA4KL, IFNAR2, CD74, USP8, SPHK2, XRCCS, WDR12, BYSL, GNL3, TRAIP, 341366 14 371E-02
BOPL1, POLAL, FES, DKC1, IRF2, MAP3K1L, SIPAL RAPGEF3, ZPR1

G0:0001919 requlation of receptor recycing ACHE, KIF168, LAMTORL 375 92 3.73E-02

GO:0046627 negative regulation of insulin receptor signaling pathway KANKI, PTPRE, SOCS1, CISH, RPS6KB1, NCOAS 6/29 3.2 3.77E-02

G0:0006801 metabolic process IMMP2L, SH3PXD2A, NOX4, CYBA, SOD2 5/20 3.8 3.78E-02

G0:0006120 mitochondrial electron transport, NADH to ubiquinone NDUFS8, NDUFBS5, NDUFB11, NDUFAS, NDUFABL, ND1, NDUFV1, ND2 8149 25 3.86E-02

600021762 substantia nigra development LDHA, CNP, HSPAS, CALM3, CKB, CALM2, ACTB, COX681 8149 25 3.86E-02

G0:0000226 microtubule cytoskeleton organization EML4, ATXN3, CNP, CNTN2, MAPEDL, TUBGL, MID1, CLASP1, MARK2, ZPR1 10/71 22 4.07E-02

600031124 mRNA 3-end processing NUDT21, NCBP1, CSTF2, EIF4A3, PAPOLA, UPF3B, SLU7, THOC7 8/50 24 4.25€-02

y RBFOX2, SF3B3, NCBP1, MTERF3, EIF4A3, CCAR2, THOC?, IWSL, SRPK1, PPP1R9B, AFF2, SYNCRIP,

600008380 RNA splicing PPP1RS, ZNF326, SNRNP48, PPIG, HNRNPH3, ZPR1 18/166 17 4:356-02

G0:0071480 cellular response to gamma radiation XRCC5, NOX4, CYBA, ATR, TSPYLS 5/21 3.6 4.43E-02

600019722 calcium-mediated signaling AGTRL, CXCR4, CALM3, CCRS, CALM2, LACRT, CAMKK2, PPP1R9B 8/51 24 4.66E-02

600007169 transmembrane receptor protein tyrosine kinase signaling pathway LYN, FGR, DDR1, MUSK, ERBB2, CD7, ABL2, LCP2, CSK, GAB2, ANGPTLL, MTSS1 1219 19 4.80E-02

GO:0007512 adultheart ADRALA, MYH10, MYH8, MYH? 2713 47 4.85E-02

G0:0045088 requiation of innate immune response FGR_TKFC, IRFL, XIAP 4713 47 4.85E-02

CRTC3, IMIDLC, CCAR2, NR3C2, HOXAS, YY2, ZFP30, RUVBLL, ZNF449, HABP4, ZNF326, ZNF689,
SOX6, ZNF324, TP63, TSPYL2, TLE4, TLE2, ZNF281, KCTDL, RFX3, FOXP4, ILF2, PIAS2, ZNF16, ZNF542P,
EID2, THAPS5, ZSCAN21, ERF, TIMELESS, ZNF558, PREB, HOXB2, ZNF555, CLOCK, ZSCAN29, KHDRBSL,
ZBTBBA, TSHZ1, CREM, CDCA7, ZNF22, ZNF26, ZBTB2, ATXN3, ZNF827, DHX36, ZNF703, ZNF425,
GTF2IRD28, ZNF543, XRCCS, SNAI3, CNOTL0, MINA, SMADS, TADAZB, ZBTB6, 2223, AGOL, TADA3,
y TADAL, ZNF775, ZNF774, SLC2A4RG, ZSCAN2, BNC2, PHF20, CHDS, CITED4, CHDS, NKAP, MEDL9,
GO10006351 ranseription, DNA-templated TFBIM, NG5, CSRP3, LBH, ZNF805, MECOM, VPS72, ZNF529, ZNF407, ZNF527, YAF2, ZNF761, BRD3, 14671955 11 5.08E-02
TSC22D4, CNOT6L, NCOAS, ACTLEA, IL16, PPHLN1, PPRC1, KLF16, DNAIC2, RIPPLY3, TOX2, MED21,
ZNF239, IRF5, ZNF358, ZNF511, VGLL3, ZNF232, KANKL, GTF3C3, HDAC2, PRKAAZ, ZBTBA3, ZBTB42,
NR2C2, MLLT3, NR2C1, ZBTBAL, IWSL, ZNF7, ZBTB40, PURA, TCEALG, TCEALS, ZNF507, TPS3INP2,
ERBB2, ATXNIL, PPPIR8, ZNF746, E2F3, ZNF226, ZNF343, ZNF100, KDM4A, ZNF184, UTP4, ZNF181,
YLPM1, PML, ZNF338, TBX2, KLF8, ASXL2, ZNF613, ESF1, RGS12, NAALS, NEUROG2

60:0032981 mitochondrial respiratory chain complex | assembly NDUFS8, NDUFBS5, NDUFB11, NDUFA3, NDUFABL, ND1, TAZ, NDUFV1, ND2 9/63 22 5.15€-02

600006368 transcription elongation from RNA polymerase Il promoter PCID2, SUPTL6H, TAF12, NCBPL, LEOL, ELP4, GTF2F1, GTF2H3, GTF2F2, TAF3, THOCT 11/86 20 5.31E-02

GO:0031442 positive reguiation of MRNA 3-end CCNBL,NCBPL,LEOL 376 77 5.35E-02

GO:0009437 carnitine metabolic process SLC22A4, SLC22A5, CROT 3/6 7.7 5.35E-02

G0:0006999 nuclear pore SEHIL, TPR, NUP54 376 7.7 5.35E-02

600045727 positive reguiation of ranslation RPSGKBL, ERBB2, EIF4A3, CIRBP, UPF3B, EEF2, ELAVLL, RBMS3 8/53 23 5.55€-02

y RBFOX2, CDCA7, XIAP, PDS5B, NDRGL, PPP1R9B, GNL3, CNN2, FGR, PURA, EID2, FES, RPA3, MZB1,

GO0042127 regulation of cell proliferation P ELESS AGTRL ABLZ CoK. TRFROR2S 19/185 16 5.84E-02
0:0007064 mitotic sister chromatid cohesion POGZ, PDS5B, SMC3, WAPL 4/1 .88E-(
0:0032968 __|tive requiation of elongation from RNA i pron] SUPT16H, LEOL, GTF2F1, GTF2F2 al BBE
0:0014823 response o activity GCLC, SCO2. UOCRCL. CYBA, SOD2, GCLM, SLC25A25 71 S0
0:1904837 beta-catenin-TCF complex assembly TLE4, TLE2, RUVBLL, LEOL, EP300, HIST1HAH, HISTLHAF 71 .90E-
0:0043966 histone H3 acetylation INGS, TAF12, YEATS2, TADA3, TADAL, ELP4, TAFSL ] 90
0:0043044 ATP-dependent chromatin SMARCEL CECR2, HDAC2, ACTL6A, ACTB 5/ 92
0:00020: regulation of heart rate POPDC2, CALM3, DMD, CALM2. MYH6, MYH7 6/ .09E

G0:0006406 mRNA export from nucleus NUP107, NXT1, SEHLL, NCBP1, DDX25, TPR, EIF4A3, UPF3B, BUD13, NUP54, SLU7, THOCT 12/100 18 6.12E-02

HDAC2, ABCD3, HTR2C, SLC1A3, SLCEA2, ADRAIA, SRR, LDHA, CCNBL, TSPO, PMS2, PMS1, ABCAL,
60:0042493 response to drug LYN, SREBF1, XRCCS, BAD, VEGFB, GGH, CYBA, SOD2, DHODH, NPC1, RPS6KBL, LCN2, ND1, GCLM, 281304 14 6.38E-02
ATR

G0:0006405 RNA export from nucleus NXT1, NCBPL, TPR, EIF4A3, UPF3B, HNRNPAL, SLU7, THOCT 8/55 22 6.54E-02

G0:0000082 GUS ransition of mitotic cell cycle ORCS, POLAL, PCNA, RPSGKBL, RPA3, EIF4EBP1, MCM3, MCM4, RHOU, MCM6, CDKN3, MCM2 12/102 18 6.86E-02

500006897 endocyosis SORTL, FNBPL, SGIP1, SH3KBPL, LRP4, CIORF72, EHD1, EEAL, SNX4, NECAPL, NPCL, PACSING, RIN3, 157139 17 699502

LDLR, RAB7A
G0:003116 TRNA TRMT112, NSUN4, DIMTL, TFBIM 4715 21 7.00E-02




0:0006309 apoptotic DNA CECR?, DFFA, DNASEZ2B, KPNB1 a7 4. 7.00E-
0:0006691 leukotriene metabolic process GGTS5, ALOXSAP, MAPKAPK2, LTA4H al 4. 7.00E-
0:0014898 cardiac muscle in response to stress KDM4A, INPPSF, MYH6, MYHT al 4. 7.00E-
0:0045947 negative regulation of initiation TPR, EIF4EBPL, EIFAEBP2, EIF4EBP3 al 4. 7.00E-
0:0038066 DP38MAPK cascade MAPKAPK2, LGALS9, NR2C2 I 7.1BE-
0:0006282 regulation of DNA repair UBE2N, USP1, UBE2V1 17 7.18E
0:0048841 regulation of axon extension involved in axon guidance PLXND1, PLXNA2, PLXNC1 17 7.18E
0:0030388 fructose 1,6-bi metabolic process PFKL, ALDOC, FBP1 7 7.18E
DCLREIA, ANAPC13, SDCCAG3, SEH1L, ZWILCH, CETN3, CDCA7, PDS5B, SMC3, PMF1, GNAI2, SMC2,
G0:0051301 cell division CCNB3, PPP1CB, CCNB1, PTTGL, TPR, POGZ, RUVBLL, TXNL4A, CLASP1, NEK4, DYNLT3, WAPL, 31/350 14 7.64E-02
HAUS2, ZNF16, STAGL, FAM175B, ZW10, TIMELESS, ARF6
G0:0000375 RNA splicing, via ifi reactions SF3B3, TRA2B, WDR83, TXNL4A, SLU7 5/25 31 7.65E-02
G0:0042254 ribosome BOP1, LSG1, DDX31, URB2, MINA, GNL3 6/36 26 8.26E-02
G0:0042795 SnRNA transcription from RNA polymerase Il promoter SNAPCS, ZNF143, NCBP1, SRRT, INTS5, INTS7, RPRD1B, GTF2F1, GTF2F2 9/70 20 8.49E-02
G0:0006890 retrograde vesicle-mediated transport, Golgi to ER RINT1, RACGAP1, KIF3A, PITPNB, ZW10, COG3, COPG2, KIF22, DNAJC28, TAPBP 10/82 19 8.59E-02
G0:0071407 cellular response to organic cyclic compound CCNB1, RGS19, RPSEKBL, TIPARP, P2RY1, AXINL, CYBA, SMADS 8/59 21 8.83E-02
G0:0010467 gene expression METTL14, NCBP1, NOX4, LTB, GTF2F1, HNRNPAL, GTF2F2 7148 22 9.06E-02
G0:0098655 cation transmembrane transport SLC22A4, SLC22A5, TMEM63C, SLC41A3, GAR1, ANO10, FAM26F 7148 22 9.06E-02
0:0006002 fructose 6-phosphate metabolic process PFKL, FBP1, PFKM ] 7 17E
0:0017183 i ess from peptidyl-histidine DPH2, DPH6, EEF2 1 7 . 17E-
0:0098789 pre-mRNA cleavage required for NCBP1, CSTF2, CSTF2T ] .7 . 17E
0:0034383 low-density lipoprotein particle clearance EHD1, DGAT2, LDLR ] 7 . 17E-
0:0006337 SMARCE1, SUPT16H, SET, HIST3H2A 411 .6 51E-
0:0006400 RNA METTLL, URM1, TRMT6. AARS, THGIL 5/27 8 . 59E
G0:0042752 regulation of circadian rhythm PPP1CB, PRKAA2, MAGED1, TIMELESS, CREM, PML, CCAR2 7149 22 9.79E-02




Supplementary table 5. Gene ontology analysis of transiently differentially expressed genes OB (Ow) vs OB (2w). The GO-terms colored in green are depicted in the go plot in suppl.fig.5a. Gene names given in italics.

Number of genes /

GO-term Pathway Gene symbol total numberof  Fold enrichment P-value
genes in pathway
SF3B3, CSTF2, SRRT, EIF4A3, PPWD1, WDR83, ELAVLL, U2AF1L4, SYNCRIP, METTL14, SARTS,
G0:0000398 MRNA splicing, via spliceosome RAVERL, TRAZB, CWC22, PAPOLA, TXNL4A, HNRNPAL, NCBP1, UPF3B, GTF2F1, GTF2F2, NUDT21, 281222 24 5.11E-05
BUD13, SNRNP48, GEMING, PPIH, HNRNPH3, SLU7
G0:0010501 RNA secondary structure unwinding DDX27, DDX25, AGOL, DHX36, EIF4A3, DDX20, DDX3L, DDX42, DDX21, DDX10, DDX50 11744 47 8.10E-05
’ UTP15, WDR36, DDX27, UTP4, PNOL, RPL31, WDR3, RPL12, EIF4A3, DDX21, NOLC1, NOL9, WDR12,
GO10006364 TRNA processing RBFA, WDR43, BYSL, BOP1, EBNA1BP2, NOB1, DKCL, RIOK2, RIOK1, RPL28, DCAF13 241214 21 LOSE03
GO:0051289 protein homotetramerization SRR, PFKL, CRTC3, ACADL, EVL, HPRTL, SOD2, TP63, DECRL, THGIL 10/60 31 417E-03
’ SREBF1, CNP, EPO, TACR3, EEF2, ADRALA, PPP1R9B, NFKB2, GCLC, SRR, EDNRB, RPS6KBL, KRT25,
GO:0007568 aging B W i) o) B o Coai) 18/165 21 6.81E-03
G0:0060048 cardiac muscle contraction MYBPC3, CSRP3, VEGFB, DMD, TAZ, SMADS, MYH6, MYH7 8145 33 9.04E-03
DCLRE1A, ANAPC13, SDCCAGS, SEHIL, ZWILCH, CETN3, CDCA7, PDS5B, SMC3, PMF1, GNAI2, SMC2,
GO:0051301 celldivision CCNB3, PPPLCB, CCNBL, PTTGL, TPR, POGZ, RUVBLL, TXNL4A, NEK4, DYNLT3, WAPL, HAUS2, ZNF16, 30/350 16 119E-02
STAGL, FAM175B, ZW10, TIMELESS, ARF6
GO:0006406 MRNA export from nucleus NUP107, NXT1, SEH1L, NCBPL, DDX25, TPR, EIF4A3, UPF3B, BUD13, NUP54, SLU7, THOC7 12/100 23 1.70E-02
NUP107, JMID1C, CCAR2, NR3C2, HOXAY, YY2, PTTGL, ZFP30, POFUTL, RUVBLL, ZNF449, HABP4,
EP300, ZNF689, SOX6, ZNF324, PDESA, TSPYL2, RFX3, MITF, RUNX3, GTF2F2, ZNF16, ZNF542P, THAPS,
ZSCAN21, ZNF558, PREB, HOXB2, ATFS, ZNF555, CLOCK, ZBTB8A, CREM, CDCA7, ZNF22, PMFL,
TAF5L, ZBTB2, ATXNS, ZNF827, ZNF703, ZNF425, ZNF543, MTERF3, CNOT10, SMADS, NFKB2, ZBTBS,
GO:0006355 regulation of transcription, DNA-templated 2273, YEATS2, ZNF814, TADAL, ZNF774, SLC2A4RG, ZSCAN2, BNC2, PHF20, CHDS, TFBIM, AFF4, 100 /1504 13 1.45E-02
SNAPCS, LBH, ZNF805, MECOM, SIX4, ZNF529, ZNF407, ZNF527, ZNF761, CNOT6L, NCOAS, TSC22D2,
PPHLN1, TGFBRL, TOX2, ZNF239, ZNF358, ZNF511, ZNF232, KANK1, PRKAA2, USP27X, SRRT, NR2C2,
ZBTBA1, ZBTBAO, ZNF507, ZNF746, DMD, ZNF343, RNF20, ZNF184, UTP4, ZNF181, YLPM1, ZNF338,
KLF8, ASXL2, ESFL
y RBFOX2, SF3B3, NCBP1, MTERF3, EIF4A3, CCAR2, THOCT, IWSL, SRPK1, PPPIROB, AFF2, SYNCRIP,
G0:0008380 RNA splicing INF326, SNRNPAS, PPIG. HNRNPHS, ZPR1 171166 19 1.55E-02
G0:0019722 calcium-mediated signaling AGTRL, CXCR4, CALM3, CCRS, CALM2, LACRT, CAMKK2, PPP1R9B 8/51 29 1.76E-02
GO:0006890 retrograde vesicle-mediated transport, Golgi to ER RINTL, RACGAPL, KIF3A, PITPNB, ZW10, COG3, COPG2, KIF22, DNAJC28, TAPBP 10/82 23 2.96E-02
G0:0010467 gene expression METTL14, NCBP1, NOX4, LTB, GTF2FL, HNRNPAL, GTF2F2 7148 27 4.05E-02
GO:0098655 cation transmembrane transport SLC22A4, SLC22A5, TMEME3C, SLC41A3, GARL, ANOL0, FAM26F 7148 27 4.05E-02
GO:0046627 negative regulation of insulin receptor signaling pathway KANKZ, SOCS1, CISH, RPS6KB1, NCOAS 5/29 3.2 6.54E-02
500051056 ‘eguiation of small GTPase mediated signal ransduction ARHGAP9, GDIL, ITSN1, ARHGAP19, ARAP3, ARAPL, GMIP, ARHGAP24, ARHGAP4, SYDE2, FGD3, ABR, 1a/130 20 260502
RACGAPL, RHOU
GO:0007512 adultheart ADRALA, MYH10, MYH8, MYH? 2713 58 286E-02
GO:0007080 mitotic plate CCNBL, SEHIL, ZW10, CHMP2B, RRSL, KIF22, KPNBL 7731 36 1.256-02
GO:0031124 mRNA 3-end processing NUDT21, NCBP1, CSTF2, EIF4A3, PAPOLA, UPF3B, SLU7, THOCT 8150 30 1.58E-02
G0:1900034 regulation of cellular response to heat DNAJC2, NUP107, SEHIL, RPA3, TPR, CHORDCL, EP300, NUP54, CCAR2, ATR 10/75 25 1.76E-02
0:0032968 __|tive requlation of elongation from RNA i pron] SUPTI6H, LEOL, GTF2F1, GTF2F2 4714 50E
0:0007064 mitotic sister chromatid cohesion POGZ, PDS5B, SMC3, WAPL 4/14 .50E-(
0:0031442 positive regulation of MRNA 3-end CCNB1,NCBP1, LEOL 376  67E
0:0006999 nuclear pore SEHIL, TPR, NUP54 3/6 .67E
0:0009437 Carnitine metabolic process SLC22A4, SLC22A5, CROT 3/6 . 67E-
GO:0006405 RNA export from nucleus NXTL,NCBPL, TPR, EIF4A3, UPF3B, HNRNPAL, SLU7, THOCT 8155 27 257E-02
G000020 requiation of heart rate POPDC2, CALM3, DMD, CALM2, MYH6, MYH? 6733 34 288E-02
G0:0042795 SNRNA transcription from RNA polymerase Il promoter SNAPCS, ZNF143, NCBPL, SRRT, INTS5, INTS7, RPRD1B, GTF2F1, GTF2F2 9170 24 3.16E-02
GO:0006368 transcription elongation from RNA polymerase Il promoter PCID2, SUPT16H, TAF12, NCBP1, LEOL, ELP4, GTF2F1, GTF2F2, TAF3, THOCT 10/86 22 3.86E-02
G0:0009791 post-embryonic development RAB3A, TIPARP, IMPADL, CCDC47, SOX6, SOD2, ATF5, TGFBR1, RC3H2 9/73 23 3.93E-02
GO:0045947 negative regulation of initiation TPR, EIFAEBP1, EIF4AEBP2, EIFAEBP3 4/15 5.0 4.21E-02
G0:0014898 cardiac muscle inresponse to stress KDMA4A, INPP5F, MYH6, MYH7 4/15 5.0 4.21E-02
G0:003116 TRNA TRMT112, NSUN4, DIMTL, TFBIM 4715 5.0 4.21E-02
GO:0006461 protein complex assembly CD74, SLC7A6, CCNBL, SF3B3, NIFK, PPP2R1B, GPAAL, ZW10, FANCC, PPIH, MITF, TAPBP 12/116 19 4.44E-02
GMEBL, CBFB, EPO, TSHZ1, GLIS3, PURA, HSF2, CREGL, RUVBLL, SMARCEL, BRD3, SREBFL, ZNF143,
GO:0006357 regulation of ranscription from RNA polymerase llpromoter | ANXA4, ACTL6A, TCF12, VEZFL, MITF, ELP4, FOXP4, SOD2, RUNX3, NFKB2, TADA2B, CTDSPL, MED2L, 331441 14 4.61E-02
TADA3, TADAL IRF5, ATFS, CLOCK, BRWD3, ZSCAN29
600007010 eytoskeleton organization TBCCD1, MAST3, ARAP3, ACTB, ARHGAP4, CNN2, FGD3, TUBB2B, STRIP2, GAN, KRT25, RHOU, DMD, 157161 18 278502
BRWD3, SH3D19
GO:0000375 RNA splicing, via reactions SF3B3, TRAZB, WDR83, TXNLAA, SLUT 5725 38 211E-02
CRTC3, IMIDLC, CCAR2, NR3C2, HOXAS, YY2, ZFP30, RUVBLL, ZNF449, HABP4, ZNF326, ZNF689,
SOX6, ZNF324, TP63, TSPYL2, TLE4, ZNF281, KCTDL, RFX3, FOXP4, PIAS2, ZNF16, ZNF542P, EID2,
THAPS5, ZSCAN2L, ERF, TIMELESS, ZNF558, PREB, HOXB2, ZNF555, CLOCK, ZSCAN29, KHDRBSL,
ZBTBBA, TSHZ1, CREM, CDCA7, ZNF22, ZBTB2, ATXN3, ZNF827, DHX36, ZNF703, ZNF425, ZNF543,
y SNAI3, CNOT10, MINA, SMADS, TADA2B, ZBTB6, ZZZ3, AGOL, TADA3, TADAL, ZNF774, SLC2A4RG,
GO10006351 ranseription, DNA-templated ZSCAN2, BNC2, PHF20, CHD, CHD6, NKAP, TFB1M, CSRP3, LBH, ZNF805, MECOM, VPS72, ZNF529, 12171955 12 4.84E-02
ZNF407, ZNF527, YAF2, ZNF761, BRD3, TSC22D4, CNOTL, NCOAS, ACTL6A, PPHLNL, PPRCL, KLF16,
DNAJC2, RIPPLY3, TOX2, MED21, ZNF239, IRF5, ZNF358, ZNF511, ZNF232, KANKL, GTF3C3, HDAC2,
PRKAA2, ZBTB42, NR2C2, ZBTBAL, IWSL, ZBTB40, PURA, ZNF507, ATXNAL, ZNF746, ZNF343, KDMA4A,
ZNF184, UTP4, ZNF181, YLPM1, ZNF338, TBX2, KLF8, ASXL2, ESF1, RGS12, NAALS, NEUROG2
GO:0048841 regulation of axon extension involved in axon guidance PLXND1, PLXNA2, PLXNC1 3/7 8.1 4.95E-02
GO.0006750 glutathione process GGTS, GCLC, CHAC, GCLM 4716 4.7 4.99E-02
GO:0019827 stem cell population maintenance EIFAENIFL, METTL14, MED21, LEOL, NKAP, ZNF358, SMC3 7150 26 481E-02
GO:0006369 of RNA I NUDT21, NCBP1, CSTF2, EIF4A3, PAPOLA, UPF3B, SLU7, THOC7 8/64 24 5.24E-02
y KHDRBSL, RBFOX2, SF3B3, CNOT6L, TSEN15, HNRNPLL, CCAR2, THOC7, IWS1, SRPKL, AFF2, NUDT21,
GO:0006397 MRNA processing NGOFL ZNF326, HURNPAL ZPR1 16/179 17 5.43E-02
G0:0000302 response to reactive oxygen species TXNRD2, TRA2B, GPX7, NOX4, CYBA, SOD2 6/39 29 5.40E-02
y MESDC2, HSP90AAZP, PPWD1, CCT6B, HSPI0B1, GNAIZ, DNAJAL, TMX1, GNB2, DNAJC21, DNAJBIL,
GO:0006457 protein folding CANX. PPIE. PRI, PRIG, TS 16/180 17 5.64E-02
G0:0045666 positive regulation of neuron differentiation SPAGY, KDM4A, IMPACT, TCF12, VWC2L, BNIP2, DMD, TCF4, BRINP3 9178 22 5.46E-02
G0:0016358 dendrite HDAC2, TRAPPC4, LST1, FLRT1, PPP1R9B 5/28 34 5.88E-02
G0:0098789 pre-mRNA cleavage required for CBPL, CSTF2. CSTF2T 318 71 6.38E-02
G0:0017183 peplidy: i process from peptidy-histidine DPH2, DPHG, EEF2 3/8 71 6.38E-02
G0:0040008 regulation of growth SOCS1, ARMC10, CREGL, ACTLGA, RUVBLL, SOCS5, TSPYL5 7153 25 6.09E-02
GO:0006814 sodium ion transport SLC22A4, SLCAAB, SLC22A5, ATP1A4, SCNTA, SLC38A6, SLC38BAS, SLC38A4, SLC9B2 9/81 21 6.54E-02
HDAC2, PRKAA2, XIAP, AIF1, HSP90B1, MYDGF, EDNRB, SIX4, FIGNLL, BNIP2, CTSH, AAMDC, TP63,
G0:0043066 negative regulation of apoptotic process CD74, PCID2, HSPAS, SPHK2, ANXA4, VEGFB, SOD2, YWHAZ, ZNF16, DNAJAL, GCLC, RPSGKBL, 331455 14 6.61E-02
PDCD4, PPIF, NAALS, ANGPTL4, ATF5, LACRT, SQSTM1, CARD14
GO0060037 pharyngeal system RIPPLY3, SIX4, PLXNA, TGFBRL 2718 22 6.72E:02
G0:0045022 early endosome to late endosome transport EEAL, KIF16B, RILP, RAB7A 4/18 4.2 6.72E-02
G0:0006414 elongation EEF1G, ABTB1, EEF1E1, EEF2 4/18 4.2 6.72E-02
y RBFOX2, CDCA7, XIAP, PDS5B, NDRGL, PPP1R9B, GNL3, CNN2, PURA, EID2, RPA3, MZB1, TIMELESS,
GO0042127 regulation of cell proliferation AGTRL ABL2. TNFRSF25 16/185 16 6.82E-02
G0:0008543 fibroblast growth factor receptor signaling pathway RBFOX2, NCBPL, KIF16B, FLRTL, ANOSL, PTPN1L, GTF2F1, HNRNPAL, GTF2F2 9/82 21 6.92E-02
500006260 ONA replication ACHE, SUPTIGH, SET, PCNA, ORCS, POLAL, DNAICE, RPAS, TIMELESS, NTSM, MCVE, DD, ATR, 1a/155 e 693502
y DCLRE1A, ANAPC13, NEK4, ZWILCH, DYNLT3, CETN3, NOLCL, KIF22, SMC3, PMF1, HAUS2, VCPIP1,
6010007067 mitotic nuclear division STAGL, PTTGL, ZW10, TPR, TADAS, RUVBLL, TIMELESS, TXNL4A 207248 18 7.06E-02
GO:0000077 DNA damage checkpoint PTPN11, INTS7, CLOCK, ATR, RHNO1 5/30 31 7.24E-02
G0:0001938 positive regulation of endothelial cel proiferation MYDGF, NRP2, NF1, VEGFB, AGGFL, CYBA, CCR3, TGFBR1 8169 22 7.29E-02
GO:0006749 glutathione metabolic process EEF1G, GGT5, GSTO2, GSTT1, EEF1E1, SOD2, CLIC1 7156 24 7.56E-02
G0:0043966 histone H3 acetylation TAF12, YEATS2, TADA3, TADAL, ELP4, TAF5L 6/43 26 7.62E-02
G0:0014823 response to activity GCLC, UQCRC1, CYBA, SOD2, GCLM, SLC25A25 6/43 26 7.62E-02




Supplementary table 6. Gene ontology analysis of differentially expressed genes: OB (Ow) vs OB (12w). The GO-terms colored in green are depicted in the go plot in suppl.fig.5b. Gene names given in italics.

Number of genes /

GO-term Pathway Gene symbol totalnumber of  Fold enrichment Pvalue
genes in pathway
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00019083 il warecrption RPLAL, RPL3Z, RPLID, RPLZ3. RPL, RPSZ5, RPS28, RPLZA. RPLES, RPLET, RPL2E, RPLZGLL RPSZ3, /12 . 778506

G0:0000184  [iclear-ranscribed mRNA catabolic process, nonsense-mediated decq < -4+ RPL32 RPL10, RPL23, RPLO, RPS25, RPS28, RPL24, RPL38, RPL3T, RPL26, RPL26LL, RPS23, 147119 45 151E-05

00006413 ansiational ntiation RPL41, RPL32, RPL10, RPL23, RPLY, RPS25, RPS28, EIF4E1B, RPL24, RPL38, RPL37, RPL28, RPL26L1, p— 42 L5505

RPS23, RPL19
’ RPLA41, RPL32, RPL10, RPL23, ISG20L2, RPL9, WDRS5, RPS25, RPS28, RPL24, RPL38, RPL37, RPL28,
G0:0006364 TRNA processing o e T e 171214 30 1.80E-04
’ HISTIHZBN, HISTIH2BM, HIST2H4B, HISTIH2BJ, HIST1H2BI, HISTIH2BF, HISTIHID, HISTIHIE,
G0:0006334 nucleosome assembly s T 12/119 38 3.05E-04
G0:0006342 chromatin silencing HISTLH2AM, HIST2H2AA4, HIST3H2A, HISTLH2AE, HIST2H2AB, UBR2, HIST2H2AC 7145 59 1.10E-03
: RPLA41, RPL32, RPL10, RPL23, RPL9, RPS25, SLC25A18, RPS28, RPL24, RPL38, RPL37, SLC25A45,

600006412 translation DT AT AT 171253 25 113603

G0:0071480 cellular response to gamma radiation XRCC5, NOX4, ATM, CYBA, BCL2L1 5/21 9.0 1.99E-03

600002227 innate immune response in mucosa HISTLH2BJ, HISTLH2BI, HISTLH2BF, HISTIH2BD, HIST2H2BE 5/25 76 3.86E-03

: ABCC4, ABCA2, SLC12A1, ABCBS, ABCBY, ABCC10, TAPBP, TMEM245, SLC25A18, SLC37A4, SLC25A45,

G0:0055085 transmembrane transport e e 15/244 23 5.37E-03
600018731 antibacterial humoral response HISTLH2BJ, HISTLH2BI, DEFAS, HISTIH2BF, HISTLH2BD, HIST2H2BE 6/44 5.76E-03
0:0005977 dlycogen metabolic process PPPICB, PPPIR3C, PHKB, SLC37A4, STKAQ 5729 6.68E
0:2000379 positive regulation of reactive oxygen species metabolic process AKRIC3, AGTR1, NOX4, NOX5, TP53 5/30 7.55E
0:0008532 histone H3-K27 timethyiation HISTIHID, HISTIHLE, HISTIH1C 316 67E
0:004567: positive regulation of osteoclast differentiation CREB1, CSF1, CA2, PPARGC1B 4/19 .28E(
0:001658 positioning HISTIHID. HISTIHIE, HISTIHIC 3/8 T4E
0:00480L ephiin receptor signaling patiwa, APHIA, EFNAL, CDC42, ACTR2, SDC2, NCK2. ARPCA 7786 59E
0:004690: regulation of ial membrane BAD, TP53,BCL2L1 1 . 70E
0.004613 pyrimidine nucleoside catabolic process NT5C3A, DPYD, NT5M I . 25E
0:0033628 regulation of cell adhesion mediated by integrin EFNA1, TESC, ITGB1BP1 1 . 25E-(
0:0060315 __bgalive requlation of ryanodine-sensitive calcium-elease channel acti FKBP1A, CALM3, CLIC2 ] B3
0:0015992 roton transport ATPGVOB. ATPGAPL, SLC2AL3, NOXS, ATP6VOC a4 . O6E
0:0045780 positive regulation of bone resorption ATPGAP1, CA2, PPARGC1B /1 | 45E
0:0034097 response to cytokine GNAOL JUND. AVPR2, LIFR, BCL2LL /52 76E
0:0042554 anion generation NOX4, NOX5, CYBA /14 . 10E-(
0:0019050 by virus of host apoptotic process BAD,BCL2L1 2/2 .20E
0:0010872 regulation of cholesterol ifi LAMTOR1, ABCG1 2/2 .20E-(
0:0008286 insulin receptor signaling pathway BAIAP2L2, ATPGVOB., ATPGAPL, AP3SL, PIK3RL, ATPEVOC 6178 A7E
0:0030036 actin cytoskeleton organization CDC42, DIAPHL, PDPK1, EPB4L, RAC2, PIPSK1C, FGDL, PDLIM7 8/130 5.62E-02

y NEKS, MAP4K2, PDPK1, STRADB, IGFBP3, PHKB, STK19, PIK3R1, MAPK10, CREB1, PHKGL, TAOK3,

600006468 protein phosphorytation ATM, MAP3K6, TRIB1, CSNK1G2, STK40, MARK2, MAPK3 19/456 16 571802

G0:0080182 istone H3-K4 HISTIHID, HISTIHIE, HISTIHIC 3715 76 5.79E-02

G0:0051592 response to calcium ion HOMERL, GDIL, BAD, PCDH15, CALM3 5/58 33 6.62E-02

y BCKDHA, ABCC4, KDM2A, GDI1, MAOA, GPX6, CYP4F2, AKR1C3, MIDIC, CYBA, CYBS61A3, AKRLCA,

600055114 oxidation-reduction process CYP17A1, PRDX2, LDHA, NDOR1, SCO2, DPYD, UQCRC1, NOX4, NOX5, ND1, HIF1AN 23/582 15 6.638-02
0:0007: lenylate cyclase-modulating G-protein coupled receptor signaling pathw] GNAOL. AVPR2, GLP2R, CCR3 4737 1 7.29E
0:0016 y NTSC3A, PPM1A, PPIPSK2, NTSM. DUSPI5, LPING 6/86 6 7.64E
0:0060. Celllar process requlating host cell cycle in response o virus BAD,BCL2LL 213 25.3 7.69E
0:0070: 1 to GO transition involved in cell differentiation SLC39A5, ZNF503 2/3 25.3 7.69E(

y ABCA2, PITPNB, GABRA4, SLC12A1, TRPV2, ABCBS, LYVEL, PITPNML, ASNAL, CLIC2, SLC37A4,

G0:0006810 transport L Cpthds ABLGL RABLIFIS. NGB 15/348 16 7.71E-02
0:0030225 differentiation CDC42, CSF1, EIF2AK1 1 .3 .02E -
0:0000302 response to reactive oxygen species PRDX2, NOX4, NOX5, CYBA 1 .9 . 26E-(
0:0006303 double-strand break repair via end joining KDM2A, HIST2H4B, XRCC5, ATM, HISTIHAD ] .0 A1E
0:0042632 cholesterol EHD1, ABCA2, LAMTORL, SLC37A4, ABCGL ] .0 79
0:0051493 regulation of NEXN, MARK2, MAPK3 1 .0 .81E(
0:0046330 positive reguiation of JNK cascade CDCA2, MAPAK2, TAOK3, AXINL, DUSP15 ] 9 18E

G0:0070588 calcium ion transmembrane transport FKBP1A, TRPC4, TRPV2, CACNA2D2, OPRM1, TRPMS, TRPM3 7/119 22 9.44E-02

G0:0009887 organ GAMT, NEK8, TLE2, CDX1, COL9A1, FGD1 6/92 25 9.54E-02




Supplementary table 7. Gene ontology analysis of differentially expressed genes: OB (Ow) vs OB (24w). Gene names given in italics.

Number of genes /

GO-term Pathway Gene symbol totalnumber of  Fold enrichment Pvalue
genes in pathway

GO:0006270 DNA replication initiation POLAL, MCM?7, CCNE2, MCM3, MCM4, MCM6, MCM2 59 4.24E-04

GO:0006268 DNA unwinding involved in DNA replication MCM7, MCM4, MCM6, MCM2 4710 12.7 3.14E-03

’ CHRM3, BEX1, GDA, STBSIA2, KIAA2022, KALRN, PCDHALL, TTLL7, ATXN3, DLG3, NAGLU, POFUT,
G0:0007399 nervous system development R o Ea e et L e P 19/287 21 4.35E-03
G0:0000082 GUS ransition of mitotic cell cycle TRIM71, POLAL, USP37, MCM7, CCNE2, EIF4EBPL, MCM3, MCM4, MCM6, MCM2 10/102 31 4.83E-03
HIP1, THRA, ZNF491, MED19, YEATS4, ABRA, CCAR?2, INGS, KHSRP, HABP4, WDRS, ZNF568, HIF1AN,
MAP3K?, PIAS4, BRD3, TSC22D4, KDM2B, RING1, PRKCB, PPHLN1, ZNF90, MAK, ZNF679, ZNF513,
PADI4, ZNF555, JDP2, HMX2, ASF1B, ZNF232, KANK2, KANK1, KHDRBSL, ZBTB42, ZNF22, ZNF7, HDACT,
600006351 transcription, DNAtemplated TCEAL7, ATXN3, TCEALG, TCEALS, ZNF876P, CUXL, TCEAL3, TCEAL2, POLR2C, ERBB2, TCEALL, NOTO, 82/1955 13 5.56E-03
ZNF229, ZNF226, PATZ1, ZNF621, ZBTB7A, ZNF785, MEF2D, ZSCAN18, ZNF420, HEXIM2, CBX6, TCF7L1,
SETD1B, ZNF180, YLPML, SMAD9, NR1D2, MINA, VAXL, ZNF33B, ZBTB6, ZZZ3, ZFP62, NFIC, AGO2,
ZNF416, ZNF613, ESFL, POLR3H, INSML, ZNF775, ZNF257

G0:0006260 DNA replication INGS, POLAL, MCM7, LIGL, NFIC, MCM3, MCM4, LIG3, SPHAR, MCMS, DTD1, MCM2 12/155 25 9.94E-03

G0:0007169 ransmembrane receptor protein tyrosine kinase signaling pathway DDR1, NTRK3, ERBB2, CD7, ABL2, NRTN, MET, FRK, MTSS1 9/96 30 107E-02

GO:0046627 negative regulation of insulin receptor signaling pathway SOCS2, KANKL, SOCS1, PRKCB, TSC1 5/29 55 1.23E-02

G0:0007568 aging SRR, KRTAP4-9, KRTAP4-8, 0GGL, ITGB2, ATPG, CAT, FBXO4, DMD, EEF2, FOXO3, SNCA 12/165 23 153E-02

GO:0051593 response to folic acid OGGL, MTHFR, EEF2 317 136 187E-02

KANK2, TCERGL, NEDDAL, ZBTB42, FOXO3, RBPJ, GLI3, STRN3, HDAC7, CUX1, UBC, TCEALL, EP300,
GO:0000122 | negative regulation of ranscription from RNA polymerase llpromoter | HOXA7, FEZF2, ZBTB7A, SNCA, PIAS4, WWTRL, HEXIM2, CBX6, KDM2B, FST, HFE2, MINA, VAXL, 341720 15 197E-02
EFNAL, YEATS2, NFIC, ZNF613, TCF4, INSML, JDP2, FRK
GO:0009083 branched-chain amino acid catabolic process MCCC1, PPM1K, ACADSB, BCAT2 4/19 6.7 2.06E-02
HIPL, THRA, ZNF491, OGG1, YEATS4, CCAR2, POFUTL, KHSRP, HABP4, EP300, ZNF568, PKNOXL,
EMXL, PPHLN1, ZNF90, MAK, PPIE, ZNF679, ZNF513, PADI4, ZNF555, ABCGL, HMX2, ASF1B, ZNF232,
600006355 regulation of transcription, DNA-templated KANKL, MAGEDL, SRRT, RNF38, ZNF22, ZNF7, HDAC7, PDLIML, ATXN3, ZNF876P, NOTO, ZNF229, DMD, 62/1504 13 233602
ZNF226, PATZ1, ZNF621, ZNF785, ZNF420, RNF20, WWTRL, TCF7L1, CDX1, SETD1B, ZNF180, YLPM1,
NR1D2, GTF2H3, ZNF33B, ZBTBS6, Z2Z3, YEATS2, ZFP62, ZNF416, ZNF613, ESF1, ZNF775, ZNF257

GO:0007288 Sperm axoneme assembly SPAGI6, PLA2G3, TPGSL 378 119 244E-02

G0:0006283 pled nucleotide-excision repair LIG1, POLR2C, UBC, EP300, PPIE, LIG3, GTF2H3 7174 3.0 2.88E-02

G0:0043687 P protein FN3KRP, MINA, ARSB, SUMF2 4/22 5.8 3.05E-02

G0:0007010 cytoskeleton organization CECR2, FMNL1, TUBB6, HIP1, ZMYM3, PLCEL, FITM2, YEATS4, DMD, OBSLL, CAMSAPL 11/161 22 3.11E-02

y WWTR1, FBXOL8, RNF38, FBXO25, WWP1, NEDDAL, FBXL15, KLHL3, ASB11, ASB12, FBX043, KLHL30,

GO:0016567 protein ubiduitination oL ore SOCST RABAOL ASHS ENGL FOXCA 19/359 17 354E-02

G0:0001558 regulation of cell growth SOCS2, DDRL, KIAALL09, IGFBP3, AGTR1, SPOCK1, PLCEL 7180 28 4.00E-02

G0:00019 negalive regulation of protein phosphoryiation WWTRL, NTRK3, CD109, IGFBP3, INSML SNCA 6761 31 4.25E-02

y PIAS4, SMARCEL, KHDRBSL, HEXIM2, TSC22D4, THRA, RINGL, MAGEDL, WWPL, NR1D2, MINA, PTPRK,

6010045692 negative regulation of transcription, DNA-templated RBPJ, CCAR2, GLI3, STRN3, DKK3, TCEALY, YEATS2, BCLTA, HOXAT, FEZF2, PATZ1, ZBTB7A 241499 18 4.38E-02

GO:0006048 UDPN i process AMDHD2, PGM3, RENBP 3711 8.7 250E-02

GO:0043966 histone H3 acetylation ING5, YEATS2, WDRS5, ELP4, MAP3K7 5/43 37 4.54E-02

y KANK2, DDR1, CGREF1, CDKN2B, KLF13, TESC, IGFBP3, TSCL, PTPRK, ADARBL, RBPJ, GLI3, INGS,

600008285 negative regulation of cellproliferation APa DLEa THL COea INSML FE2e2 ERK 20/396 16 4.55E-02

GO:0072661 Drotein targeting to plasma membrane TESC, BSG. ANK3. MYLI2A 4126 49 4.70E-02

500007067 nitotic nuclear division DCLRE1A, USP37, PLKS, ZWILCH, SMC5, YEATS4, CCSAP, KLHL42, STAGL, WEEL, STAG2, RAD2L, 141248 18 505802

FSD1, MAPRE2
y DCLRE1A, USP37, PLKS, LIGL, ZWILCH, SMC5, LIG3, CCSAP, KLHL42, STAGL, WEEL, STAG2, CCNE2,

600051301 cell division RAD21, DO, MADS FobL MAPRES 18/350 16 5.136-02
0:0014065 3-kinase signaling ERBB2, PIK3R2, PIK3R1, NYAP2 4727 47 7E-
0:0035329 hippo signaling WWTR1, AMOTL2, AMOTLL, TJP2 4727 a7 =
0:005149: requlation of stress fiber assembly TSC1, PIK3R1, SYNPO 3/13 7.3 2E-
0:002159 ventricle KDM2B, MYH10 212 3L7 9E-
0:190285 negalive regulation of nonmotie primary cilium assembly MAK, MAP4 272 3L7 9E-
0:005101 sliding SPAG16, MAPZ 272 3L7 9E-

y CDX1, SIAH3, EMP1, BTBD7, TPGS1, RPS4Y1, WNT16, ZNF7, DKK3, ARVCF, TEF, CUXL, ZMYM3, FES,
6010007275 mulicelluar organism development MAK, ENC1, GNRH2, TLL2, PAEP, ZNF568, CLC, LEFTY2, ZBTBTA, ASF1B 241521 18 643802
y SMARCEL, BRD3, TCF7LL, THRA, PRKCB, MAGEDL, UCP1, ELP4, FOXO3, TCEAL7, TCEALG, TCEALS,

600006357 regulation of transcription from RNA polymerase Il promoter T CUXL. ZMYMS TOEALS TOEALZ RADSL TAES 1002 ZSOANTS 217441 15 6.72E-02
010007625 arooming behavior CTNS, HPRTL, ORFP 714 7.00E
0:00316: response (o nutrient levels UCP1, CYBA, FOXO3, ACACE ] 7.26E-
0:0030100 requiation of HIP1. RABAB, CDHL3, ABL2 ] 7.26E
0:0042542 Tesponse to hydrogen peroxide ND6, STK25, CAT, HBA2, EEF2 I 7.59E
0:0045947 negative regulation of initiation AGO2, EIF4EBP1, EIFAEBP3 1 7.91E
0:0034375 high-density lipoprotein particle APOM, PLTP, ABCGL I 7.91E
0:0046037 MP metabolic process DLG3, GMPR2, TJP2 1 7.91E
0:0070555 response to interleukin-1 IRAK2, MTHFR, CYBA, SNCA / 8.42E(

y MAP4K2, PLKS, DMPK, PRKCB, STRADB, IGFBP3, PRKAGL, SMAD, PHKB, STK19, PIK3R1, KALRN,

GO10006468 protein phosphoryation MYLK4, FES, IRAK2, STK25, MAK, ERBB2, ALPK1, PRKACA, FRK 211456 18 B.48E-02
0:0007525 Somatic muscle NEB, PPP2R3A 273 12 4E+
0:1903426 requiation of reactive oxygen species process UCP1, SNCA 273 1.2 2E
0:0021678 third ventricle KDM2B,_MYH10 2/3 1.2 2E
0:0015012 heparan sulfate process GLCE, NDST3, B3GALT6 3117 56 4E




Supplementary table 8. Gene ontology analysis of differentially expressed genes: OB (Ow) vs OB (52w). The GO-terms colored in green are mentionned in the text. Gene names given in italics.

Number of genes /

GO-term Pathway Gene symbol total numberof  Fold enrichment P-value
genes in pathway

GO:0005977 glycogen metabolic process PPPIR1A, PPPIR3B, PPP1R3E, PPP1R3D, PPPIR2P3, PRKAG2, PHKB, PYGL, SLC37A4, STK40 10/29 53 6.19E-05

TP53RK, CCNH, MAST2, PRKAG2, MYLK4, RPS6KA3, RPS6KAS, PDK4, SCYL2, PRKG1, MAP4K2, CHUK,
MMD, STRADB, PRKCD, DAPK3, ERNL, FGR, BCR, MAPKAPK2, FASTKDS, SGK1, STK40, GUCY2D,
GO:0006468 protein phosphorytation PIK3RL, NLK, KALRN, AURKA, MAPK8, NUAK2, GRK4, ERBB2, STK38, STK38L, CSK, MAPK6, LYN, 521456 18 1.08E-04
MAP3K2, SRPK3, CDK19, DMPK, LIMK1, SMADS, PHKB, MERTK, BCKDK, MAPK10, PINK1, CDK?7, FES,
STK25, AAKL
’ EROIA, XBP1, FAM129A, TXNDCL1, ATP2AL, PIK3R2, PIK3R1, PARK2, ERN1, ERP44, DDRGKL,
G0:0034976 response to endoplasmic reticulum stress AT A 15/75 31 3.01E-04
’ KHDRBS1, PRNP, CDKN2B, CDC123, CAB39, CUL3, STRADB, AK1, PRKAG2, DHCR24, VASHL, MLF1,
6010007050 cellcycle arrest PML, UHMKL, ERN1, PPM1A, CDK7, PCBP4, RRAGB, IRFL, LAMTORL, MAP2K6 221141 24 310804
PLEKHFL, PPP1R138, SH3KBPL, ITGB2, APIP, CIB1, ARRBL, LITAF, CASP14, RPS6KA3, WDR2,
ADAMTSL4, RASSF5, CASP4, PEAL5, CASP1, CTSC, HTATIP2, ARELL, APAF1, PRKCD, DAPK3, AXINL,
GO:0006915 apoptotic process MULL, FBXO10, ZDHHC16, TRAIP, NISCH, TRAF3, IRFL, CDIP1, MAL, CHI3L1, FAM32A, SGK1, S100A9, 581567 16 7.05E-04
S100A8, BIRC3, MCM2, BEX2, FAM186A, NUAK2, RNF216, RAD21, CD14, RNF130, SMNDCL, SNCA,
MAP2K, TIGAR, BAD, STATL, SIAH3, DHCR24, PML, ACTC1, LCN2, CIAPIN
GO:0070059  ic apoptotic signaling pathway in response to endoplasmic reticulum ERNL, EROIA, XBP1, APAF1, CASP4, TMBIMG, ATP2AL, PML, ATF4 9/33 42 101E-03
’ PSMD12, DTX3L, SMURF1, CUL3, UBR2, MARCHS, PARK2, PSMBY, DDB2, RNF41, PSMAS, ZNRFL,
6010000209 protein polyubigitination NPEPPS, PSMD7, HECTD2, PSMD2, UBRS, MKRNL, PSME4, FBXO6, UBE2V1, LONRF1, ASB2, TRIM21 241184 20 LOTED3
G0:0015671 oxygen transport HBM, HBG2, HBG1, HBB, HBA2, HBD 6/15 6.1 2.00E-03
y PSMD12, CUL3, RNF38, ARRB1, RNF6, FBXO45, PARK2, ZNRF1, PSMD7, RNF216, KATS, PSMD2,
600043161 proteasome-mediated ubiquitin-dependent protein catabolic process | ¢ 151 1, EDEM3, SMURFL, SIAH3, AXINL, WWP1, KCTDS, RAD238, PML, PSMBS, PSMAS, PSME4 251203 19 3.34E-03
CUL3, RNF38, ARRBL, FBXO45, ASB11, DCAF5, DTX4, ASB18, BACHL, PARK2, RNF135, VCPIP1,
y RAB40C, TRIM28, FBXO7, RNF130, TRIM2L, DCAF12, SMURF1, BTBD18, MULL, WWPL, LMO7, FBXO32,
GO10016567 protein biguitination FBXO10, MID2, FBX030, TRAIP, RNF168, SH3RF2, PINK1, KLHLS, NEURL2, TRAF3, NEDD4, ASBS, 381359 6 379803
PDZRN4, BIRC3
y CHID1, GUSBP11, STBSIAL, IDH3G, SLC2A3, PYGL, BPGM, NAGPA, KIAAL161, GALC, LDHB, LDHA,

GO10005975 carbohydrate metabolic process FGGY, ALDH2, MAN2A2, AMDHD2, MLEC, ST3GALS, CHI3L1, GLA, GALK2, LDHALGA 221174 1o 4.58E-03

G0:0031648 protein destabilization XBP1, CCDCBBC, MULL, TRIM2L, PARK2, ISOC2, NOMO2, SNCA 8135 35 6.54E-03

GO:0006342 chromatin silencing HISTIH2AM, HIST2H2AA4, HIST3H2A, H2AFZ, HISTIH2AK, HISTIH2AE, HIST2H2AB, UBR2, HISTIH2AC 9/45 31 7.84E-03

GO:0001867 activation, lectin pathway FCN3, KRTL, MASP2, MASPL 217 88 7.89E-03

DDX3X, GUCY2D, CAB39, DGKA, MAST2, PSEN2, PRKAG2, ASB1L, NLK, ASB18, KALRN, ADCY7,
y RPS6KA3, RPS6KAS, NUAK2, RASSF5, STK38, STK3L, GPR155, POLR2M, MAP4K2, MAP3K3, SMADA4,
G0:0035556 intracellular signal ransduction PRKCD, DAPK3, BCR, PINK1, TYROBP, NEURL2, PPP1R1A, NRG4, PPPIR1C, PRKCQ, ASBS, ASB2, 407403 15 8.57E-03
SGKL, PLCD1, SIPAL, RAPGEF3, GCOM1
’ PSMD12, TNFRSF6B, STATL, COMMD7, PSMBY, TNFSF13B, TNFRSF1A, PSMAS, PSMD7, TRAF3,

G0:0033209 tumor necrosis factor-mediated signaling pathway DB TR BT G Galeh. Fee 16/118 21 9.60E-03
011903076 regulation of protein t0 plasma membrane VAMPS, KALRN, GBP1, VTI1B 47 7.7 20E
0:1903204 negative regulation of oxidative stress-induced neuron death PINK1, FBXO7, ATF4 3/ 15.3 21E
0:0046320 regulation of fatty acid oxidation FABP3, PDK4, PRKAG2 3/ 15.3 .21E
0:0090141 positive regulation of fission PINKL, MULL, DDHDL, MARCHS, PARKZ 5/1 5.1 B7EA

G0:0010508 positive regulation of autophagy XBP1, PLEKHF1, BAD, TP53INP2, PIK3CB, TRIM21, MID2, MTDH 8140 31 137E-02

GO:0051865 protein autoubiguitination TRIM71, UBE2T, RNF8, TRIM21, MARCHS, RNF141, PARK2, RNF41, DDB2 9/50 28 147E-02

GO:0031647 regulation of protein stability KHDRBSL, DPM2, XBP1, RNF128, SIAH3, USP3, MULL, QRSL1, FBXO7, PARK2, AURKA 11/70 24 147E-02

G0:0060333 interferon-gamma-mediated signaling pathway STATL, IFNGR2, IRFL, PRKCD, IRF2, HLA-C, NMI, IFI30, TRIM21, GBPL, PML 1171 24 1.62E-02

G0:0006853 carnitine shuttle CPT1A, PRKAG2, SLC25A20, ACACB 4/9 6.8 1.72E-02

G0:0090244 Wt signaling pathway involved in RGS19, AXIN1, PPP2R3A, LRP6 4/9 6.8 1.72E-02

G0:0071353 cellular response to interleukin-4 ALAD, XBP1, TUBA1B, COROI1A, PML, MCM2 6/24 3.8 1.74E-02

600031623 receptor internalization CALCRL, CXCR1, GRK4, NEDD4, ITGB2, CLTC, CD9, SNCA 8143 29 2.00E-02

600045727 positive regulation of ranslation UCN, PINKL, DDX3X, SERP1, DDX39B, ERBB2, CIRBP, FAM129A, RBMS3 9/53 26 2.04E-02

G0:0042997 negalive regulation of Golgi to plasma membrane protein transport LYPLAL, PKDCC, CSK 374 115 233E-02

G0:0001771 synapse formation DOCK8, NCK2, DOCK2, CORO1A 4110 6.1 2.34E-02

500009615 esponse tovirus IFNARE,IFTHZ, DDX3X, BTBDIT, CHUK, IFNGR2 ODC1, ZCIHAVL, TFT3, P2, FIRL FGR, TNRSF4 Ta/110 20 264502

GO:0006979 response to oxidative stress UCN, PRNP, ABCC2, SRXNL, TAT, KRT1, DHCR24, PARK2, PDLIM1, ALAD, PINKL, ALS2, STK25, HAOL 147110 20 2.64E-02

G0:0010800 positive regulation of peptidyl-threonine phosphoryation CAB39, EGF, AXIN1, CHI3L1, PRKAG2, CALM1 6/27 34 2.82E-02

G0:0014065 3-kinase signaling XBP1, ERBB2, PIK3R2, PIK3CB, PIK3R1, NYAP2 6/27 34 2.82E-02

GO:0070534 protein K63-inked RNF168, UBE2T, NEDD4, RNF8, UBE20, UBE2V1, PARK2 7737 29 3.08E-02

y LYN, DDR1, MAP3K3, MYLK2, DAPK3, PRKX, NLK, AURKA, UHMK1, ERN1, BCR, FGR, TRIM28, FES,
600046777 protein autophosphorytation STKS, MAPKAPK2, ERBES, AAKL CSK 19/172 17 3.14E-02
ZNF395, ENY2, TSHZ3, THRA, MAGEDL, CITED4, FOXK2, UBPL, ARID4B, CHD3, TRAKL, LITAF, TCEALS,
y DBP, TCEALS, ZMYM3, TCEALS, ZNF704, RAD21, TBLLY, ZNF446, GTF2IRD2B, ZNF641, PKNOX2,
GO10006357 reguiation of transcription from RNA polymerase Il promoter HTATIP2, ZSCAN18, IFNAR2, KDMAC, ZSCANSB, ARIDSA, ELP2, SNF8, FOXP4, FOXN1, TFDP1, TFDP2, 407441 14 3.108-02
LPIN1, NFKBID, ATF4, VGLL3

GO:0035666 TRIF-dependent toll-like receptor signaling pathway CHUK, TRAF3, LY96, CD14, TANK, BIRC3 6/28 3.3 3.25E-02

GO:0007528 junction CHRNAL ALS2, NEDD4, ERBB2, CACNA2D2, COLAAS 6/28 33 3.256-02

G0:0006513 protein UBE2T, CUL3, NEDD4, UBE20, TRIM2L, PARK2 6/28 33 3.25E-02

G0:0070373 negative regulation of ERK1 and ERK2 cascade LYN, ERRFIL, XBP1, SMAD4, DUSP3, CSK, ARRBL, VRK3, GBP1 9/58 24 3.33E-02

G0:0036498 IREL-mediated unfolded protein response ERNL, DNAJC3, SEC61AL, XBPL, SERP1, CXXC1, SRPRB, HDGF, EXTL3 9/59 23 3.64E-02

GO:0071407 celluar response to organic cyclic compound RAP1B, P2RY6, SLC16AL, RGS19, STATL, P2RY1, IL18, AXINL, SMADY 9/59 23 3.64E-02
0:0043456 requiation of pentose-phosphate shunt TIGAR, PGAM2, BPGM ] 71E -
0:1900103 __|positive regulation of ic reficulum unfolded protein response ERNI.XBP1, PIK3R1 ] 71E -
0:0010637 negative regulation of ial fusion MULL OMAL, PARK2 ] 71E -
0:0015833 peptide transport TAP1, ABCBS, DISPL ] 71E -
0:0010991 negalive reguiation of SMAD protein complex assembly PPM1A, PMEPAL LDLRADA ] 71E -
0:0051583 dopamine uptake involved in synaptic SLCBA2, PARK2, SNCA ] 71E -
0:0044314 protein K27-linked UBE2T, RNF6, PARK2 ] 71E -
0:0001887 Selenium compound metabolic process TXNRDL. SCLY. SEPHS2 ] 71E -
0:0006089 lactate metabolic process LDHB, LDHA, SLC37A4 ] 71E -
0:1901985 positive reguiation of protein acetylation XBP1, KAT5, RAPGEF3 ] Xi
0:0045746 negative regulation of Notch signaling pathway MEGS, DLXL, HEYL, BCL6, NUMB, DLKL 6/ .7

y BNIP3L, BEX2, PPP1R13B, MSTN, APAFL, STAT1, MAGED1, DAPK3, FBXO10, ETS1, TNFRSF1A, BCL6,

6010042951 reguiation of apoptotic process TRAF3, RASSF5, CASP4, PEALS, CASP1, CARD16, SGK1, BIRC3, ZNF420, BCL2L1 221213 16 3.77E02

G0:0014070 response to organic cyclic compound LYN, ABCC4, CPT1A, ND1, PLIN2, SLC37A4, ACACB, ACATL 8149 25 381E-02

G0:0060394 egative regulation of pathv d SMAD protein phosphoryt XBP1, PMEPAL, LDLRAD4, ENG 4712 5.1 3.89E-02

GO:0055008 cardiac muscle tissue EGLN1, MYLK2, ACTCL, TTN 4712 5.1 3.89E-02

y ARELL, SMURFL, SIAH3, CUL3, WWP1, FBXO45, FBXO10, PARK2, AURKA, HERC4, RNF128, HECTD2,

600042787 |ein ubiquitination involved in ubiquitin-dependent protein catabolic pro CDC28, NEDDA UBRS, ASB. FBXOT 17/153 17 4.09E-02

G0:0010506 regulation of autophagy XBP1, RRAGB, DAPK3, CASPL, PIP4K2A, PIK3R2, NRBF2, PARK2 8150 25 419E-02

GO:0002474 ntigen and of peptide antigen via MHC class SEC24A, SARIB, TAP2, HLA-C, TAP1, ABCBY 6/30 31 4.24E-02

G0:0050729 positive regulation of infammatory response CDK19, TNFSF4, IL18, LPL, S100A12, ETSL, S100A9, LDLR, S100A8, TNFRSFLA 10/73 21 4.67E-02
0:0045765 requiation of EGLNL, WARS, ERBB2, KRTL, ETSL, HTATIPZ ] 0 B0
0:0019752 carboxylic acid metabolic process LDHB, LDHA, MIF, LDHALGA ] 7 B1E
0:0045088 fequiation of innate immune response RNF135, FGR, IRF1, BIRC3 ] 7 B1E
0:000181 requiation of cytokine production LYN, TRAF3, CSK, LITAE ] 7 1E-

EROIA, ALDHIL1, MTRR, SRXN1, NDUFA10, TXNDC12, IFI30, CYBS61D2, SH3PXD2A, FTHL, FDXR,
QSOXL, DHRSAL2, LBR, HTATIP2, ABCC4, SORD, HSD11B1L, CYBS61A3, CYP27AL, POR, ASPH, SCO2,
GO:0055114 oxidation-reduction process ALDH1A2, KIAA1456, GFOD2, ND1, GMPR2, HSD17B14, HSD17B8, FOXREDL, LDHB, LDHA, HSD17B1, 50/502 13 4.92E-02
SNCA, CYP2J2, EGLN1, HSD3B7, KDM4C, RNLS, TXNRD1, TXNLL, GSR, AKRLC3, AKR1C2, DHCR24,
DHRS7, NDUFAF5, ALDHBAL, LDHAL6A
DDX3X, NLRCS, LY96, IL27, ZC3HAV1, CORO1A, IFIH1, RNF135, TRIM28, CLECTA, CASP4, S100A12,
G0:0045087 innate immune response CSK, CD14, TRIM21, CHIDL, LYN, MAP4K2, APOBEC3G, CHUK, SH2D1B, HLA-C, MIF, MID2, PML, FGR, 381430 14 497E-02

IGLLS, TYROBP, FES, ELF4, TRAF3, LCN2, CD300E, PADI4, CD46, S100A9, LGR4, S100A8




USP48, XBP1, USP38, USP6, CUL3, USP3, USP11, USP12, RNF8, RNF6, UCHL3, FBX032, UCHLS,

GO:0006511 ubiquitin-dependent protein catabolic process RNF168. PINKL NPLOGA. TPS3INP2, UBRS, FEXOT 19/182 16 5.02E-02
G0:0042472 inner ear BCR. PRRXL, INSIGL, CHD?, FOXIL, OTXL, SOBP, HMX2 8752 24 5.03E-02
600050727 regulation of inflammatory response LYN, IL20, BCL6, TNFSF4, CASP4, CASP1, NR1D2, PIK3APL, BIRC3 9/63 22 5.08E-02
G0:0090002 establishment of protein localization to plasma membrane TSPAN14, EFR3A, JUP, TSPANS, EFR3B, FAM126A, TNFRSF1A 7142 26 5.30E-02
0:0002489 of peptide antigen via MHC class Ib via ER TAP2.TAP1, ABCBY 7 77 33E
0:0032237 activation of store-operated calcium channel activity STIM1, ASPH, TMEM110 1 7.7 . 33E(
0:0002485 of peptide antigen via MHC class I via ER p: TAP2. TAP1, ABCBY I 7.7 . 33E
0:0002591 ulation of antigen and of peptide antigen via TAP2, TAP1, ABCBY I 7.7 . 33E
G0:0042632 cholesterol homeostasis EHDL, XBP1, FABP3, IL18, LPL, LAMTORL, SLC37A4, LDLR, ABCGL 9/64 22 5.49E-02
GO:0030512  [ive reguiation of transforming growth factor beta receptor signaling pat PPM1A, XBPL, CHST11, SMURF1, HTRA4, PMEPAL, LDLRAD4, MTMR4, ENG 9/64 22 5.49E-02
GO:0008299 isoprenoid process IDIL, COQ2, IDI2, ISPD 2714 24 5.84E-02
G0:0001678 celluar glucose HKDCL, PIK3R2, CARTPT, PIK3RL 4714 2.4 5.84E-02
600018105 pepldytserine phosphoryation DMPK, CAB39, MAST2, PRKCD, PRKX, VRK3, UHMKL, PINK1, MAPK8, STK38, MAPKAPK2, STK36L, 14125 17 632602
PRKCQ, SGK1
GO:0050790 regulation of catalytic activity DPM2, DMPK, BAG2, PPP1R3B, RCAN2, PRKAG2, PPP2R3A, SGKL, TTN 9/66 21 6.37E-02
y TLE2, PSMD12, RGS19, CULS, AXINL, PRICKLEL, PPP2R3A, MLLT3, PARK2, PSMB9, LRP6, PSMAS,
G0:0090090 negative regulation of canonical Wit signaling pathway S SMD7. PSMD2. PSMEA L2752, SCvL2 17/163 16 6.56E-02
COAL WARS, DHPS, MRPL27, RPL36A, MRPL34, GTF2H3, MRPS6, SLC25A37, COPSS5, SLC25A39,
GO:0006412 translation RPLI8A, SLC25A19, UCP3, AGO2, SLC25A10, RPS2, SLC25A20, RPS1L, CPEB2, SLC25A44, RPL28, 241253 15 6.58E-02
FARSB, RPL19
GO:0006006 glucose metabolic process NISCH, CPT1A, SERPL, SORD, PDK4, OMAL, BPGM, SLC37A4, PGM2L1 9167 21 6.84E-02
0:0042993 positive regulation of Tactor importinto nucleus XBPL, TRIM28, PIK3R2, PIK3RL ] 96E
0:0045948 positive regulation of initiation KHDRBSL, CDC123, DDX3X, UHMKL ] . 96E
0:1904707 positive regulation of vascular smooth muscle cell ERNL, XBPL, DDX398, MMP9 ] 96E
0:0001964 startle response UCN, PCDH15, PARK2, GRIN2D ] 96E
0:0030968 ic reticulum unfolded protein response EROIA, EDEM3, XBPL, SERP1, CREB3L2, EDEM2, AARS /4 00E
0.0014894 response to denervation involved in regulation of muscle adaptation CASQ1, MTMR4, FBX032 7 7.14E
011903077 negative regulation of protein t0 plasma membrane CLTC.NUMB, GBP1 7 7.14E
0:0070233 negative regulation of T cell apoptotic process DOCK8. CD27, PRKCQ 7 7.14E
0:0006032 chitin catabolic process CHID1, CHI3L1, CTBS 17 7.14E
0:0010890 positive regulation of of triglyceride LPL, OSBPL11, PLINS 7 7.14E
0:0070050 euron cellular CHRNAL, FGGY, PARK2 17 7.14E
0:0002481 __ing and of exogenous protein antigen via MHC class Ib, TAP2, TAP1, ABCBY 7 7.14E
0:0046689 response to mercury ion ALAD, TAT, PGAM2 17 7.14E
y LIN54, BEX2, CDC123, LIN37, PRKCD, CHTF18, USP39, AURKA, PTP4AL, RPS6KA3, CCPGL, PPPIRIC,
GO10007049 cellcycle CINP, CDK2AP1, FAM32A, E2F3, MAPK6, EVI5, TRIM21, MCM2, AVPIL ar21r 18 734E02
600032922 circadian regulation of gene expression PER1, MAGEDL, CRY2, CARTPT, LGR4, PML, ATF4, CIART 8157 22 7.55E-02
G0:2001235 positive regulation of apoptotic signaling pathway INGS5, APAF1, MAGEDL, PRKCD, CTSC 5/25 31 7.58E-02
600002223 stimulatory C-type lectin receptor signaling pathway LYN, PSMAS, PSMD12, PSMD7, RPSGKAS, CHUK, CLECA, PSMD2, PRKCD, PSME4, UBE2V1, PSMB9 12/105 18 7.95E-02
GO:0051592 response to calcium ion HOMERL, BAD, NEDD4, KCNMAL, FGG, PCDH15, CALM1, TTN 8/58 21 8.13E-02
0:0035269 protein O-inked DPM2, BAGATL, ISPD, POMGNTZ ] 6E
0:1902187 negalive regulation of viral release from host cell TRIM28, TRIM21 MID2, PML ] 6E
0:0051642 NIN, ASUN, SYNE2, AURKA ] 6E
0:0032418 0some BLOC1S1, BLOC1S2, HPS6, LAMTOR1 1 BE-
0:0009409 response to cold THRA, UCP3, CIRBP, LPL, HSPA2, METRNL ] 9E
G0:0098869 celluar oxidant detoxification GSTZ1, SRXNI, TXNRD1, SESN2, GSR, TXNLL, HBB, HBA2, S100A9 9170 20 8.39E-02
UCN, DDX3X, THRA, CCNH, CITED4, CHD7, SLC40AL, FOXIL, MED19, SCX, ARRBL, ARID4B, BACHL,
ETS1, PARK2, RPS6KA3, RPS6KAS, DBP, KATS5, HEYL, TRIM28, CREB3L2, KPNAG, NCK2, CCNL2,
y HOXA7, FEZF2, CHUK, H2AFZ, NCOA3, ZBTB38, IL18, RFX3, TNFRSFLA, NPAS4, MED25, TFDP1, TFDP2,
600045944 positive reguiation of transcription from RNA polymerase llpromoter | ¢ o) “repo \RE1 RFXa, IRF2, MET, ATF4, ENG, BEXL, NLRCS, FOXK2, GATAS, PIK3R2, PIK3RL, LRP6, 761981 12 8.438-02
IFT74, NHLH2, RAD21, P2RY1, OTXL, TBL1X, EGLNL, CDKN2B, XBP1, SMAD4, PRRXL, CDXL, STAT1,
ESRRG, GRHL2, PML, PERL, CDK7, COPSS5, CCPGL, AGO2, ZNF613, LPINL
GO:0046854 phosphatidylinositol phosphorytation EFR3A, NRG4, IMPA2, EGF, ERBB2, PIP4K2A, PIK3R2, PIK3CB, PIK3R1, EFR3B, FAM126A 11794 18 8.47E-02
600071260 celluar response to mechanical stimulus MAP3K2, MAG, MAPK8, BAD, IRFL, CASP1, SCX, ENG, TNFRSFLA 91 19 8.94E-02
GO:0051898 negalive requiation of protein kinase B Signaiing LMBRDL, MSTN, MULL, CIBL, LEMD2, PHLDA3 6737 25 8.98E-02
G0:0090263 positive regulation of canonical Wit signaling pathway PSMD12, JUP, DAPK3, AXIN1, PPP2R3A, PSMBY, LRP6, PSMAS, PSMD7, PSMD2, UBRS, PSME4, LGR4 13/120 17 9.08E-02
0:0085020 protein K6-inked UBE2T, RNF6, PARK2 ] 2E-
011903214 requiation of protein targeting to BNIPAL, PINKL, PARKZ ] 2E-
0:0090277 positive regulation of peptide hormone secretion RASL10B, TFR2, FGG ! 2E
0:0001766 membrane raft CMTM8, MAL, DOCK2 ] 2E-
0:0042987 amyloid precursor protein catabolic process PSEN2, DHCR24, ABCGL ] 2E-
G0:0042102 positive regulation of T cel proliferation TNFSF4, DHPS, NCK2, PRKCQ, LILRB2, CD46, COROLA, TNFSF13B 8160 20 9.36E-02
010032728 positive reguiation of interferon-beta production IFIHL, RNF135, DDX3X, IRFL, ZC3HAVL 5727 51E-
0:0042752 ulation of circadian rhythm MAPK10, PER1, MAPKS, MAGEDL, CRY2, NR1D2, PML ] 69
0.0008625 extrinsic apoptotic signaling pathway via death domain receptors DDX3X, BAD, BLOC1S2, CD27, PIK3R1, TNFRSF1A 6/ .82E
0:0030049 muscle flament siding ACTCL, DES, MYH3, MYBPC2, NEB, TTN 6/ 826
0:0007257 activation of JUN kinase activity ERNL, MAP3K2, MAP4K2, DBNL, AXINL, MULL 6/ 826
GO:0050900 leukocyte migration LYN, SLC16AL, ITGA, ITGB2, PIK3R2, PIK3CB, PIK3R1, MIF, MERTK, MMP9, MAG, SLC7A7, SIRPA 13/122 16 9.96E-02




Supplementary table 9. Gene ontology analysis: differentially expressed genes affected by DNA methylation (52 w). The GO-terms colored in green are depicted in the go plot in fig.4b

Number of genes /

GO-term Pathway Gene symbol total numberof  Fold enrichment P-value
genes in pathway
GUCY2D, TP53RK, CCNH, MAST2, PRKAG2, PIK3RL, NLK, KALRN, MYLK4, MAPK8, RPSGKAS, GRK4, STK38,
GO:0006468 protein phosphorytation PDK4, STK3BL, CSK, PRKGL, LYN, MAP4K2, CDK19, DMPK, MMD, STRADB, LIMK1, SMADS, PHKB, MERTK, 371456 24 1.6E-06
FGR, ERNL, BCR, PINKL, FES, STK25, MAPKAPK2, AAKL, SGK1, STK40
GO:0005977 glycogen metabolic process PPPIR1A, PPP1R3B, PPPIR3E, PPP1R3D, PRKAG2, PHKB, PYGL, SLC37A4, STK40 9/29 93 3.3E-06
G0:0034976 response to endoplasmic reticulum stress ERNL, ERP44, CREB3L2, FAM129A, UBQLNL, TXNDC11, PIK3R2, ATP2AL, PIK3R1, PARK2, ATF4 11/75 44 18E-04
00007050 P — CDKN2B, CAB39, CULS, STRADB, AKL, PRKAG2, DHCR24, VASHL, PML, ERNL, PPMIA, IRFL, LAMTORL, P — 20 se00
MAP2KE
GUCY2D, CAB39, DGKA, MAST2, PRKAG2, NLK, ASB18, KALRN, ADCY7, RPSGKAS, RASSFS, STK38,
GO:0035556 intracellular signal transduction STK36L, GPR155, POLR2M, MAP4K2, MAP3K3, BCR, PINK1, PPP1R1A, PRKCQ, ASBS, ASB2, SGK1, SIPAL, 271408 20 11E-03
RAPGEF3, GCOML
GOI0006853 carnitine shuttle CPTIA. PRKAG2, SLC25A20, ACACB 479 133 27E-03
600031623 receptor CXCRL, GRK4, NEDDA, TGB2, CLTC, CD9. SNCA 7143 4.9 2.8E-03
G0:0046320 requiation of fatty acid oxdation FABP3, PDK4, PRKAG2 373 30.0 32603
£00000208 TR DTX3L, SMURF1, CUL3, PARK2, PSMB9, DDB2, RNF41, ZNRF1, NPEPPS, PSMD2, UBRS, PSME4, UBE2V1, — 04 35803
LONRF1, ASB2
GO:0050900 leukocyte migration LYN, MAG, SLC7A7, SLC16AL, ITGB2, SIRPA, PIK3R2, PIK3CB, PIK3R1, MERTK, MMP9 11/122 27 7.6E-03
6010043161 | proteasome-mediated ubiguitin-dependent protein catabolic process | SMURFL: SIAHS, CUL3, AXINL WWP1, ARRB1, KCTDS, RAD23B, PARK2, PML, PSMBO, ZNRF1, RNF216, 15/208 22 8.2E-03
PSMD2, PSME4
G0:0018105 pepidyl-serine phosphorylation PINKL, MAPK8, DMPK, CAB39, MAST2, STK38, MAPKAPK2, STK38L, PRKCQ, SGK1, VRK3 11/125 26 9.0E-03
GO:0010991 negative requiation of SMAD protein complex assembly PPMIA, PMEPAL LDLRAD4 375 180 1OE-02
GO:0010800 positive reguiation of peptidyt-threonine phosphorylation AB39, EGF, AXINL, PRKAG2, CALML 5/27 5.6 1.2E-02
G0:0090002 of protein to plasma membrane EFRGA, JUP, TSPANS, EFR3B, FAM126A, TNFRSF1A 6/42 43 12E-02
600046777 protein autophosphorytation LYN, DDRL, MAP3K3, MYLK2, NLK, ERNL, BCR, FGR, FES, STK25, MAPKAPK2, AAKL, CSK 13/172 23 136-02
G0:0016192 Vesicle-mediated transport NSF, RAB10, ACTRIA, AP1G1, FNBPL, SAR1B, CLTC, NCK2, SPIREL, KALRN, PARK2, VTILB 12/152 24 136-02
GO:0046854 phosphatidylinositol phosphorytation EFR3A, IMPA2, EGF, PIPAK2A, PIK3R2, PIK3CB, PIK3RL, EFR3B, FAM126A 9/94 29 136-02
G0:0006513 protein UBE2T, CUL3, NEDD4, UBE20, PARK2 5728 54 13E02
G0:0030168 platelet activation LYN, CBORF25, DGKA, FGG, CD9, PRKCQ, ARRBL, PIK3CB, PIK3R1, MERTK 10/115 26 156-02
G0:0032237 activation of store-operated calcium channel activity STIML, ASPH, TMEM110 376 150 15E-02
600030512 regate reguiaton o’:;’:;ﬁ;:‘:g‘gf:ﬂmacm beta recepor PPM1A, CHST11, SMURF1, HTRA4, PMEPAL, LDLRAD4, ENG 7164 33 19E-02
0:0031398 positive reguiation of protein PINKL, RASSF5, AXINL, UBQLNL, ARRBL, PRICKLEL, BRC3 7764 3 SE<
0:0071901 negalive requiation of protein kinase activity CDKN2B, PRKAGZ, CIB1. LRP6 4718 .7 1E<
010070050 neuron cellular CHRNAL, FGGY, PARK2 307 12.9 1E
0:0001867 activation, lectin patfway FCN3, KRTL, MASPL 3/7 12.9 1E<
0:0014070 response o organic cyclic compound LYN, ABCC4, CPTIA, SLC37A4, ACACB, ACATL 6149 Xi =
G0:0070059 intrinsic apoptotic signaling pathway in response to endoplasmic ERN1, TMBIMG, ATP2AL, PML, ATF4 5/33 45 23602
reticulum stress
y LYN, DDR1, MEG3, CDKN2B, WARS, TESC, DHCR24, CB1, ETS1, PML, RNF41, FABP3, BCL6, RASSFS,
G0:0008285 negative regulation of cell proliferation RFL. ALDHIAZ FTHL, NOK2. 0D, CSK. QSOXL FEZF2 221396 17 256-02
GO0051865 protein TRIM7L, UBE2T, RNF141, PARK2, RNFAL, DDB2 6750 36 25602
ARRBL, PIK3CB, TNFSF13B, IMPA2, NKIRAS2, NCK2, PRKGL, FGG, AXINL, PPP2R5A, FAM126A, TNFRSF1A,
BCR, APBBLIP, TRAF3, FEZ2, RN3, PPP1R12B, MAPRE2, RAPGEF3, NSMAF, CHRNAL, CSF2RB, PIK3R2,
600007165 signal transduction PIK3R1, KALRN, CD79B, GRK4, SPOCK2, SPOCKL, MAP2K6, CAP2, LYN, JUP, EGF, TXNRDL, LIMKL, 52/1161 13 2.6E-02
WWPL, ARHGAP28, ARHGAP26, NR2F6, GRIN2D, ARHGAP32, CLCNG, ARHGAP30, GNAL, PPPIRIA,
STK25, HDGF, ASB2, LRP12, SIPAL
GO1903214 requiation of protein targeting to BNP3L, PINKL, PARKZ 378 112 27602
GO:1903076 requlation of protein to plasma membrane KALRN, GBP1, VT8 3/8 112 27602
G0.0034097 response to cytokine STATL, ALDHLA2, MAPKAPK2, IL6R, PML, BCL2L1 6152 35 2.9E-02
G0:0030036 actin cytoskeleton organization NISCH, BCR, BCL6, EPBAL, LIMKL, SPIREL, DOCK2, ARHGAP26, PRKGL, PDLIM7 10/130 23 3.0E-02
G0:0005975 carbohydrate metabolic process GALC, FGGY, GUSBP1L, STBSIAL, AMDHD2, MLEC, ST3GALS, PYGL, NAGPA, KIAA1161, GALK2, LDHAL6A 12/174 21 31E-02
y SMURF1, CUL3, WWP1, ARRBL, DCAFS, DTX4, FBX032, ASB18, BACHL, PARK2, SH3RF2, PINKL, RABAOC,
GO:0016567 protein ubiquitination KLHLS, TRAFS. NEDDA, ASBS, RNF130, PDZRNA BRGS 20/359 17 3.26-02
GO:0070534 protein K63-inked UBE2T, NEDD4, UBE20, UBE2V1, PARKZ 5737 21 34E02
G0:0038095 Fe-epsilon receptor signaling pathway LYN, MAPKS, PSMD2, PSME4, PIK3R2, PRKCQ, GAB2, UBE2V1, PIK3CB, PIK3R1, CALML, PSMB9 12/178 20 3.6E-02
GO0007173 epidermal qrowth factor receptor signaling patway RPSEKAS, FES, EGF, NCK2, CSK, PIK3RL 6756 32 38E02
CCNH, CHD7, NLRCS, GATAS, FOXK2, ARRB1, ARID4B, PIK3R2, PIK3RL, ETS1, BACHL, PARK2, LRPG,
y RPSEKAS, RAD21, CREB3L2, KPNAG, NCK2, OTX1, HOXAT, FEZF2, EGLNL, CDKN2B, PRRX1, CDXL,
600045944 positive reguiation of transcription from RNA polymerase llpromoter | o1 7p1p3g RFX3, ESRRG, GRHL2, PML, TNFRSFLA, MED25, COPSS5, TFDP1, CCPGL, TFR2, IRFL, 447981 13 3.98-02
RFX4, IRF2, AGO2, LPINL, ATF4, ENG
0:0071398 celluar response to fatty acid CPTIA XRCCS, PDK4, LDLR 723 2 OE
0:0001771 synapse formation DOCKS, NCK2, DOCK2 710 .0 2E<
0.0051272 positive requiation of cellular movement LYN, BCL6, ETSL 710 .0 2E<
0:0038083 peptidyl-tyrosin viation LYN, FGR, DDRL, FES, CSK 740 .7 =
0:0070373 negalive requiation of ERK1 and ERK2 cascade LYN, DUSP3, CSK, ARRBL, VRK3, GBPL /58 .1 =
G0:0033209 tumor necrosis factor-mediated signaling pathway TNFRSF6B, TRAF3, STATL, PSMD2, PSME4, TNFSF13B, PSMBY, BIRC3, TNFRSFLA 9/118 23 43E-02
600007596 blood coaguiation LYN, EHD, GGCX, HBG2, CEORF25, DOCKS, IRF1, FGG, IRF2, GATAS, ANO6, SERPINAS 12/184 20 4.4E-02
GO:0036498 IREL-mediated unfolded protein response ERNL, DNAJC3, SECGIAL SERPL, HDGE, EXTL3 6759 30 26E-02
600016579 protein deubiquitination USP48, USP38, COPSS, WDR48, USP3, USP12, UCHL3, USP39 8199 24 47E-02
GO:0001933 negative requlation of protein phosphoryiation YN, FAMI29A, CIB1, PARK2, LRP6, SNCA 6761 29 52E-02
GO:0000082 GUS transition of mitotic cell cycle TRIM7L, CCNH, CUL3. MCMJ4, MCMS, EIF4E, GSPTL MCM2 81102 24 5.4E-02
G0:0060394 negative regulation of pathway-restricted SMAD protein PMEPAL, LDLRAD4, ENG 3/12 75 5.9E-02
phosphorylation
GO:0042574 retinal metabolic process ALDHIA2, AKRIC3, ALDHBAL 3712 75 59E-02
G0:0098779 mitophagy in response to i PINKL, SMURF1, PARK2 3/12 7.5 5.9E-02
GO:0014065 3-kinase signaling PIK3R2. PIK3CB, PIK3R1. NYAPZ 4127 4.4 5.9E-02
G0:0006470 protein dephosphorylation PPM1A, PTPRE, PDP2, MYH3, PPM1L, PPP1R3B, PPP1R3D, CPPEDL, LHPP 9/126 21 6.0E-02
GO:0042632 cholesterol EHDL, FABP3, LAMTORL, SLC37A4, LDLR, ABCGL 6764 28 62602
GO:0001934 positive regulation of protein phosphorylation RAP2A, PINK1, FAMI29A, AXINL, CDK2AP1, CIB1, ARRB1, MMP9, ENG 9/127 21 6.2E-02
ALDHIL1, MTRR, NDUFA10, HSD17B8, CYB561D2, SH3PXD2A, FTHL, QSOXL, LBR, SNCA, EGLNL, ABCC4,
GO:0055114 oxidation-reduction process KDMA4C, RNLS, TXNRD1, TXNLL, GSR, AKRIC3, HSD11B1L, DHCR24, CYP27AL, POR, ASPH, ALDHLA2, 281502 14 6.2E-02
NDUFAFS, GFOD2, ALDHEAL, LDHALGA
0:0043388 positive requiation of DNA binding EGF. CALML, MMP9_ PARKZ 272 3 SE-
0:0010872 requiation of cholesterol esterifi LAMTORL, ABCGL 21 .0 SE-
010050992 process DL, DR 2] .0 SE-
0:0009240 process DIL, DR 2] .0 SE-
0:0001817 requiation of cytokine production LYN, TRAF3, CSK 311 9 BE<
0:0045088 requlation of innate immune response FGR_RFL, BIRC3 3/13 .9 BE
0:0050790 requiation of catalytc activity DPM2. DMPK, BAG2, PPP1R3B, PRKAGZ, SGKL 6/66 .7 BE<
y ENY2, PKDCC, RABSC, LMANZL, PIK3R2, ARRBL, ABCBY, SCAMP2, ARCNL, KTNL, SEC61AL, C160RF62,

6010015031 protein tiansport APSM1, SERP1, RAB36, CHMP1B, SPIREL, EXOC6, SLC15A4, TMEDS 201395 18 70802
G0:0042787 protein “b‘q“'""a"°"c':‘(':g'§lf‘c':r';‘?::;""'depe"dem protein HERC4, ARELL, SMURF1, SIAH3, CUL3, NEDD4, UBRS, WWP1, ASB2, PARK2 10/153 20 7.0E-02
0:000716 of cel polarity CRBL, STK25, SYNE2, CAP2 72 1 71E
0:004881 neuron projection KIRREL3, DBNL, ZSWIM6, NYAP2, SGKL /4 7.5E-
0:004257 retinoic acid metabolic process SCPEP1, ALDHIA2, ALDHEAL ] 7.7E
0:000829 isoprenoid process DI, D2, ISPD ] 7.7E
0:004814 behavioral response to cocaine HOMERL, KALRN, SNCA ] 7.7E
01000551 detection of calcium ion STIM1, ASPH, CALML ] 7.7E
GO:0051056 regulation of small GTPase mediated signal transduction RAP1GAP2, BCR, 3 0, PIK3R2, , . KALRN, SIPAL 9/134 20 7.9E-02
0:0042147 retrograde transport. endosome to Golgi CLTC, UBE20, DENNDSA, EVE, CLNG, VTIE 7 6 OE
0.0045765 requiation of EGLNL, WARS, KRTL, ETSL ] .9 =
0:1904707 positive requiation of vascular smooth muscle cell ERNL, DDX39B, MMP9 ] 0 =
0:0001953 negative requlation of cel-matrix adhesion BCL6. PIK3RL, HOXAT ] 0 7E
0:0090141 positive regulation of fission PINKL, DDHDL, PARK2 ] 0 7E-
5012000060 positive regulation of protein ubiquitination involved in ubiquitin- SMURFL, EGF. AXINL 215 50 87602

dependent protein catabolic process
GO:0060333 interferon-gamma-mediated signaling patrway STATL IFNGR2, RFL,IRF2, GBPL, PML 6/71 25 88E-02
GO:0006974 celluar response to DNA damage stimulus LYN, TIGAR, DTX3L, BCLG, UBE2T, ZBTB38, UBRS, MAPKAPK2, PSME4, SUSDG, CIB1, SGK1 121208 17 8.9E-02
GO0042127 regulation of cell proliferation FGR, TNFRSF6B, JUP, CHSTL1, BCL6, FES, CSK, CIB1, SGKL, ENG, TNFRSFLA 11/185 18 9.1E-02
DOCK8, ARRBL, CSF2RB, PIK3R2, KALRN, ADAP2, NCK2, DENNDSA, RAP1GAP2, FNBP1, EGF, HPSL,
G0:0043547 positive regulation of GTPase activity AXINL, ARHGAP28, ARHGAP26, GRN2D, BCR, ARHGAP32, SNX18, ARHGAP30, RIN3, LAMTORL, DOCK2, 261565 14 9.26-02
CALML, SIPAL, RAPGEF3
500006915 apoptoic process PPPIR13B, ITGB2, APIP, CIB1, ARRB1, RNF216, WDR92, RASSFS, RAD21, RNF130, SNCA, MAP2KSE, TIGAR, 267867 14 02602

ARELL, STATL, SIAH3, AXIN1, DHCR24, ZDHHC16, PML, NISCH, TRAF3, IRF1, SGK1, BIRC3, MCM2




0:0042472 inner ear BCR, PRRX1, CHD7, OTX1, SOBP' 5/52 .9 . 4E-
0:0032880 requlation of protein TBCI1D1, MAPKS, MMD, AAK1, BOD1 5/52 .9 4
0:0002931 response to ischemia TIGAR, RNLS, CIB1, MAP2K6 4l .6 | GE -
0:2000116 regulation of cysteine-typ: activity PSMBY, BRC3 ] .0 . 7E-
0:1903204 negative regulation of oxidative stress-induced neuron death PINK1, ATF4 ] .0 . 7E
0:1903202 negative regulation of oxidative stress-induced cell death PINK1, PARK2 ] .0 | 7E-
0:1900407 requlation of cellular response to oxidative stress PINK1, PARK2 ] .0 | 7E-
601903298 negative regulation of I'lypnxlap—lar:;;(;ed intrinsic apoptotic signaling PINKL TMEIMG 213 200 07E-02
0:1901525 negative regulation of TIGAR, RNFA1 2/3 .0 | 7E-
0:1902803 requlation of synaptic vesicle transport PINK1, PARK2 2/3 . 7E-
0:0051642 NIN, ASUN, SYNE2 116 .8E-
0:0035269 protein O-linked DPM2, BAGATL, ISPD /16 BE-
0:0031396 requlation of protein PINK1, UBOLN1, PARK2 /16 BE-
0:0045727 positive regulation of translation PINK1, SERP1, DDX39B, FAM129A, RBMS3 /53 . 9E -




Supplementary table 10. Gene ontology analysis of correlated genes to fasting glucose levels. The lines colored in green are listed in the text.

Number of genes /

GO-term Pathway Gene symbol total number of Fold enrichment P-value
genes in pathway
GO0:0007605 sensory perception of sound TBX1, MARVELD2, GJB3, HOMER2, MYO3A, PCDH15, SLC26A4, OTOR, POU3F4 9/133 4.26 1.3E-03
G0:0071395 cellular response to jasmonic acid stimulus AKR1C1, AKR1C3, AKR1C4 3/4 47.17 1.5E-03
G0:2000463 positive regulation of excitatory postsynaptic potential STX1B, NLGN1, NRXN1, PRKCZ 4/20 12.58 3.7E-03
G0:0044597 daunorubicin metabolic process AKR1C1, AKR1C3, AKR1C4 3/8 23.58 6.6E-03
G0:0044598 doxorubicin metabolic process AKR1C1, AKR1C3, AKR1C4 3/8 23.58 6.6E-03
G0:0016338 calcium-independent cell-cell gdhesmn via plasma membrane cell- CLDN22, CLDN20, CLDN14 3721 8.08 4.3E-02
adhesion molecules
GO0:0007010 cytoskeleton organization FGD3, ABLIM1, ZMYM3, MAST4, MAST1, C210RF2, KRT6B 71161 2.7 4.3E-02
G0:0097091 synaptic vesicle clustering NLGN1, NRXN1 2/3 41.93 4.7E-02
—— . BCKDHA, GPX2, MAOB, HGD, AKR1C1, AKR1C3, MOXD2P, AKR1C4, DHRSX, CYP11B2, IYD, HSD17B2,

GO0:0055114 oxidation-reduction process RDH16, PYROXD2, TXNDC8, PRODH 16 /592 1.70 5.0E-02
GO0:0051260 protein homooligomerization P2RX6, NLGN1, SLC22A6, KCNC1, AKR1C1, DERL1, KCTD16 71177 2.49 6.3E-02
GO0:0015721 bile acid and bile salt transport AKR1C1, AKR1C4, ABCB11 3/27 6.99 6.8E-02
G0:0050434 positive regulation of viral transcription CTDP1, POLR2F, TMEM229A 3/29 6.51 7.7E-02
G0:0097114 NMDA glutamate receptor clustering NLGN1, NRXN1 2/5 25.16 7.7E-02
GO0:0031427 response to methotrexate SLC22A6, ABCC2 2/5 25.16 7.7E-02
G0:0030321 transepithelial chloride transport SLC26A6, BEST1 2/5 25.16 7.7E-02
G0:0097104 postsynaptic membrane assembly NLGN1, NRXN1 2/6 20.96 9.1E-02
G0:0097119 postsynaptic density protein 95 clustering NLGN1, NRXN1 2/6 20.96 9.1E-02
G0:0023041 neuronal signal transduction NLGN1, NRXN1 2/6 20.96 9.1E-02
G0:2001054 negative regulation of mesenchymal cell apoptotic process TBX1, POU3F4 2/6 20.96 9.1E-02
GO0:0009749 response to glucose ACVRI1C, UCN3, ILDR2, KHK 4/68 3.70 9.3E-02




Suppl. Figure 1. Time course of changes in muscle lipid intermediates.
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fractions. Ceramide concentrations in lipid droplet (b), cytosolic (d) and membrane (f) fractions.
Mean+SEM, *p<0.05 vs OB at baseline using covariance pattern model for repeated measures

analysis, #p<0.05 vs CON using unpaired 2-tailed t-test. CON-nonobese humans, OB-obese

humans.



Suppl. Figure 2. Time course of changes in muscle mitochondrial electron transport

chain complexes.
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complex V (ATP synthase F1 subunit alpha) (d), maximum mitochondrial respiration per citrate
synthase activity (CSA) (e) and maximum mitochondrial respiration per complex Il content (f)
in obese (empty circles) and in nonobese humans at baseline (black circles). Meant+SEM,
*p<0.05 vs OB at baseline using covariance pattern model for repeated measures analysis,

#p<0.05 vs CON using unpaired 2-tailed t-test. CON-nonobese humans, OB-obese humans.



Suppl. Figure 3. Time course of changes in muscle protein content of mitochondrial

fusion and fission markers.
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MeantSEM, *p<0.05 vs OB at baseline, using covariance pattern model for repeated
measures analysis, #p<0.05 vs CON using unpaired 2-tailed t-test. CON-nonobese humans,

OB-obese humans.



Suppl. Figure 4 Mitochondrial volume density from electron microscopy analysis.
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— obese patient Nr. 2. OB-obese humans.
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Suppl. Figure 5. Gene ontology analysis of transiently altered at 2 w (a) and transcripts altered at 12 w (b). The inner circle depicts the main
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Suppl. Figure 6. Alterations in skeletal muscle DNA methylation at 2 and 52 weeks after

metabolic surgery.
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features among the differentially methylated CpGs vs. all analyzed CpGs.*p<0.01 (paired t

test, n=16), *p<0.05
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Suppl. Figure 7. Venn diagram summarizing the strategy for the identification of novel candidate genes involved in the
improvement of the insulin sensitivity after bariatric surgery. For insulin sensitivity Pearson correlation was performed with all
individual DNA methylation
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Suppl. Figure 8. Study design.
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Obese participants (OB) were intensively characterized at O (baseline), 2, 12, 24 and 52 weeks

after metabolic surgery. Nonobese humans (CON) were studied at baseline.



Expression level (AU)

Expression level (AU)

Suppl. Figure 9. Time course of MRNA expression of indicated genes
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Suppl. Figure 10. DNA methylation levels of PTPRE and PIK3R1 are correlated to peripheral insulin M-value.
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Suppl. Fig. 11. Representative blots for proteins from Western blot analysis
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